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PaccMoTpeHbl ucTopust n3y4eHUsl BOJIKCKOTO sipyca BEpXHEH I0pbl U PSI3aHCKOTO sSipyca HUXKHETo MeJia, UX
reorpaduyeckoe pacrpocTpaHeHe U UCTIOIb30BaHUE B MUPOBOI MPaKTUKE, pacyJieHEeHWEe U KOppesius.
IIpuBeneH 0630p NaHHBIX O PACTIPOCTPAHEHW U B BOJIKCKOM M PSI3aHCKOM SIpycax pa3HbIX TPYII MaKpo-
1 MUKPODOCCUINI: aMMOHUTOB, TBYCTBOPYATHIX MOJUTIOCKOB, PAIHOSIPUiA, TMHOIIUCT U MOPCKUX PETTH-
T, Y BcexX 3TUX TPYIII, HECMOTPS Ha CYIECTBEHHBIC Pa3Indus B oOpa3e XKU3HU, BOJKCKYE U PSI3aHCKUE
KOMTILJIEKCHI, C OTHOM CTOPOHBI, IMOKA3bIBAIOT BEICOKYIO CTENeHb OOIIHOCTH 10 Beeit [TaH6opeanbHO Ham0-
6J1aCTH, a ¢ IPYTOi CTOPOHBI — CYIIECTBEHHBIC OTIMUMS OT OMHOBO3PACTHBIX TeTUYecKuX (ayH. [IpoaHa-
JIN3MPOBaHBI OMOCTpaTUTpacUIeCKue IIKAJIBl JAHHOTO BO3pacTa, OCHOBaHHBIE Ha TTOCIeI0BATEIbHOCTIX
aMMOHUTOB, IBYCTBOPOK, paguoysipuii 1 auHouuct. [lokazaHo, 4TO MOABSIPYCHBIE TPAHUIIBI BOJIXKCKOTO SIPY-
ca HaJleXKHO TIpociexkuBatotcs 1o Beeit [Tan6opeanbHoit Hago6aacTy. [Ipu 5TOM HU ogHA rpaHMIIA, KpOME
TTOIONIBHI BOJIXKCKOTO SIpyca, He COOTBETCTBYET Jake 30HAIbHOI TpaHuIle B Hagobactu Tetuc-ITantamac-
ca. [Toxoxast cuTyanus HabaoIaeTCs U B PSI3AHCKOM SIpyce: ero HUXKHSS IpaHuIla, TaK Xe KaK ¥ I'paHu-
11a HU>KHe- U BepXHEPSI3aHCKOTO TIOIBIPYCOB, HE COBITAAET C KAKOM-TMOO SIPKO BBIPAaKEHHOM IpaHUIIeH
B HamoOsactu Teruc-ITantanacca. O60cHOBaHa HEOOXOMMMOCTD MCTIOJb30BAHU ST BOJIKCKOT'O 1 PSI3aHCKOTO
SIPYCOB B ITPAKTUKE T€0JOrMIeCKUX UCCIIeI0OBaHU Ha TeppuTOpuu Poccuu 1151 BceX perMOHOB, Iie Pa3BUTH
OTJIOXEHHU ST 60peasTbHOTO THUTIA, a TAKXKe BKIIIOUEHUS 3TUX ApycoB B OOIIYI0 cTpaTUTrpadnvecKyro mKaly
napauieIbHO ¢ TUTOHOM 1 6eppuacom. IIpennaraercsa ormenuts nocranosieHue MCK Poccun o mepeBone
BOJIKCKOTO SIpyca B PaHT PETMOHAIbHBIX CTPAaTUTpacdhUueCKUX MOApa3aesieHU i, a TAKKe TepeCMOTPETh MTPU-
HSTYIO B TOM e TTOCTaHOBJICHUM CXEMY COIMOCTAaBJIEHMST BOJIKCKOTO M TUTOHCKOTO SIPYCOB.

Karouesvie crosa: buoctparurpadusi, BEpXHsis 1opa, HUXKHUI MeJ, SIpyc, MOJITIOCKH, IMHOIIMCTBI, PATUOJISIPUH,
MOPCKUE PENTUIINU
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BBEAEHUWE

Boixcknit n psI3aHCKHI SIPYCHI — €IUHCTBEH-
HBIE SIPYCHl IOPCKOM U MEJIOBOM CHCTEM, UbSI TH-
IoBasi MECTHOCTH pacrojaraeTcs Ha TEppUTOPUU
Poccuiickoit ®enepanyu. B Teuenne mimMTeIbHOTO
BpPEMEHU BOJIKCKUI Apyc ObLI BKIIOYeH B OO0IIYIO0
crpaturpadpunueckyro mkaiay (OCII) u moBcemecT-
Ho npumensicda Ha tepputopun CCCP n Poccun
IUIS pacuwICHEHU S OTJIOXKEeHUI 6opeaibHOTO TUIIA.

30

Tax npomoikanock 10 1996 r., Korna MexBenoM-
CTBEHHHII cTpaTturpadpudyeckmnii Komuret (MCK)
Poccuu npunsan nocranosiaeHue (XKamoiiga, I1po-
30poBcKas, 1997), coramacHO KOTOPOMY BOJIXKCKUIA
sIpyC MEPEeBOAMJICS B paHT PEerMOHaJbHBIX CTpaTH-
rpaduyYecKuX MoapasaejieHuii, a BepXHEBOJIKCKI i
MOIbsIPyC MMPUPABHUBAJICI K HUXXKHEeMY Oeppuacy.
XoTs1 cpa3y Oblja MPOAEMOHCTPUPOBaHAa CIIOPHOCTD
TaKOTO COIOCTABJICHUS M HEYJAaYHOCTH IPUHSITOIO



BOJIKCKHHN SPYC BEPXHEU

MCK pemenus (Mwutta, 2001, 2004; 3axapos,
2003), a BcKope Ha OCHOBAHUU MaJeOMarHUTHBIX
KCCJIeIOBAaHU Obljla TTOKa3aHa OIIMOOYHOCTh Ta-
Ko koppensuuu (Xoma u ap., 2007; bparux u ap.,
2013; Schnabl et al., 2015), 1o cux Nop COTPYAHUKHA
IIPOMU3BOACTBEHHBIX OpraHM3alnii (B IIEPBYIO O4e-
pelb IreoJIoru-ChbeMIIUKI) 00s3aHBl pyKOBOJICTBO-
BaTbcs noctaHoBiaeHueM MCK u Mcnoiab30BaTh
Ha3BaHUS “TUTOHCKMU sipyc” M “Oeppuacckuit
sapyc” IIpU M3YYEeHUU TMOTPAHUIHBIX OTIIOXKEHU MK
IOpHl ¥ MeJia. BenmencTBue Kak HEOOMHO3HAYHOCTEM
B COMNOCTAaBJIEHUH BOJIKCKOTO SIpyca C ero TeTHu4e-
CKMMM 3KBUBaJIeHTaMM, TaK U HEONpeaeJeHHOCTH
B ITOJIOXKEHW U TPaHUIIBI TUTOHCKOTO M O€ppraccKo-
r'o SIPYCOB MEXIYHAapOIHOM IIKAaJIEI 3TO IIPUBOIUT
K NOCTOSTHHOM ITyTaHUIIE W OIIMOKaM, KOTOpBIE
yXe 0osee 35 yeT 3aTpyAHSIOT paboOTy MCCIEI0BA~
TeJeil, B TOM 4ucJie Ipy cocTaBiaeHuu ['ocreonkap-
Tol MaciTadoB 1 : 1000000 u 1 : 200000.

PsazaHckuii sapyc B KadecTBe HUKHEIO sIpyca
MEJIOBOI CHCTEMBI OB MpenaoXeH B Havaje 50-x
rogoB XX BeKa, HO A0 CUX ITOp, HECMOTPS Ha pery-
JISpHOE YIIOTpeOeHe B HAayYHbIX MyOIUKalusX,
He ¢urypupoBa B kauecTse sipyca OCIII. B To xe
BpeMs BOT yKe B TeueHUe 6otiee 50 JIeT BOIKCKUIA
U PSI3aHCKUI SIPYCHI IOBCEMECTHO HCIIOJIb3YIOTCS
MpU U3yUYeHU U O0peasbHBIX OTJIIOXKEHU ApKTUUe-
ckoit Kananwl, Boctounoit u CeBepHoii I'peHIaH-
nuun, [MInuubdeprena, menbdos CeBepHoro, Hop-
Bexkckoro M bapeHuieBa Mopeii (puc. 1).

B nanHoit pabote Mbl 000CHOBBIBAEM HEOOXOI M-
MOCTb BO3BpallleHU s BOJXKCKOro sipyca B OOI1Iy10
cTpaturpaduueckyo mkany Poccuu u npenna-
raeM HMCII0JIb30BaHUE 3TOr0 CTpaTUTrpauuecKoro
rnmoapasueeHus IIPpU M3YYEHHUU OTJIIOXEHUI 00-
peaJIbHOTO THIIa KaK B Hallleil cTpaHe, TaK U 3a ee
npenenamMu. Ps3aHCKUit Spyc peKOMEHIYeTCs 1C-
MOJIb30BaTh B KaUYeCTBE HUKHETO sIpyca MeJIOBOM
cucTeMbl 60opeabHbIX 0acCefHOB U TaKxXe MoMe-
ctuth B OCII Poccum.

NCTOPUA U3YYEHUA BOJIZKCKOI'O
N PA3AHCKOI'O APYCOB

CBoeoOpa3ne MOpcKUX (hayH KOHIIA I0OpPHI U Ha-
yajla Mejla U BbICOKasl CTeNeHb Ouoreorpaduye-
cKoil nuddepeHurnaluy MOJIJTIOCKOB, IO KOTOPHIM
OCYIIECTBISINCh PacyJIeHEHUE U KOPpeaSLus
OTJIOXEHU, NpUBEIU K TOMY, uTO elle B XIX B.
B KaueCTBE BEPXHETO SIpyca IOPCKOI CUCTEMBI IS
pa3HbIX PETMOHOB OBLIO IPEIJOXEHO TPU SIPY-
ca — noptianackuii (d’Orbigny, 1842—1850, Tu-
noBast MecTHOCTh — CeBepo-3anagHas @paHnus
u Aunrnus), Tutonckuii (Oppel, 1865, TunoBas
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MECTHOCTH He yKa3aHa, sipyc IpemioxeH ais FOx-
Hoit EBponnl) u Bokckuii (HukutuH, 1881, Tu-
noBasi MecTHOCTb — BepxHee IToBoyxkbe, ceituac —
Apocnasckass obaacts). Ilpyu aToM crienuduka
¢ayH TepMUHAJIBHON IOPHI €BpOMNEeicKOil yacTu
Poccuu Oblynia ycTaHOBJIEHA €llle paHblle, KOraa
K.®. Pynwse (Pynwe, 1845; Rouillier, Frears, 1845)
JUJISI OKpeCTHOCTE MOCKBBI PEAI0XUII BbIACISITD
“apyc ¢ Ammonites virgatus” u “gapyc ¢ Ammonites
catenulatus”, oTBevyarone cpeaHe- U BEpXHEBOJIXK-
CKOMY MoAbsIpycaM B COBPEMEHHOM IIOHMMAaHUU.
B 1884 r. C.H. Hukutun pa3genna equHBIA BOJIXK-
CKMM SIpyC HAa HUKHUM 1 BepXHUI BOJIXKCKUM (MU
HUXXHEBOJIKCKUI U BEPXHEBOJIKCKUI) IPYChl, HO
B Te€UEHUE HEKOTOPOT'O0 BPEMEHU B OTHUX U TEX XKe
nyoJuKalMsIX UCTOJb30BaJ OAHOBPEMEHHO BCE
otn noxppasaeneHus (Hukutun, 1884, 1885, 1888) —
BOJIXKCKUIA, HUKHUM BOJIXCKU U BEPXHUI BOJIK-
ckuii gpycbl. CHauana C.H. HukutuH monaral,
YTO BOJIKCKMI SIpyc 3aBepllaeT I0PCKYIO0 CUCTEMY.
ITo3gHee, BO MHOTOM K13-3a OIIMOOYHOIO COMO-
CTaBJICHU S PSI3aHCKOIO T'OPU30HTA C BOJKCKUMMU
OTJIOXEHUSIMU, OH CTaJI CYUTATh BOJKCKUE SIPYCHI
IMOTPaHMYHBEIMU MEX Y I0POIi 1 MeJIOM, 0003HAYMB
nx JCra u JCrb (Hukutun, 1887, 1888). B mpotuBo-
nojoxHocTb C.H. HukutuHy, KOTOphIit 0OTMeyYa,
YTO BOJIXXCKUI SpPYyC CJIOXHO COMOCTaBUTh C 3a-
MaJTHOEBPONEUCKUMMU CTpaTUTparuIeCKUMU IO~
pa3neneHusIMU, eT0 COBPEMEHHUK U OIIIOHEHT 110
MHoruM BorpocaMm A.I1. ITaByoB oTcTanBaa TOYKY
3pEHHUS, COTJIACHO KOTOPOU B €BpOMNEMCKOM YacTU
Poccuun MoXXHO TpociequTh SIpychl, yCTAHOBJIEH-
Hble paHee B AHIJIMU, — KUMEPUIXK U IIepeKphbiBa-
o1uii ero nopTiaana. Jas “BepxHero rnopriaHaa”,
MIPUMEPHO 3KBUBAJEHTHOIO BEPXHEBOJIXCKOMY
sapycy C.H. HukuTtuHa (B ero pacliupeHHOM MO-
HUMaHUU, BMECTE C PSI3aHCKUM TOPU3OHTOM),
A.T1. TTaBOB NpenaoXUJI BbIACASTh aKBUJIOHCKU I
apyc (unu noabsapyc). CHayana K aKBUJIOHCKO-
MY MOABSIPYCY ObLI OTHECEH MHTEpBajJ OT BepX-
HEBOJIKCKOTO ITOIbsipyca 10 HM30B BaJaHXMWHA
(Pavlow, Lamplugh, 1892). B nanbHeiimem I1aBios
paccMaTpMBaJl akBUJIOH Kak SIPYC, SKBUBaJEHTHbBIA
BEpXHEMY TUTOHY U IypOeKy, U OCTaBUJI TaM TOJIb-
KO aHaJIOTU BEPXHEBOJIXXKCKOIO IOABbsIpyca U HU30B
pSI3aHCKOIO sipyca B COBPEMEHHOM ITOHUMaHUU
(ITaBnos., 1895; Pavlow, 1896). B konue XIX u nep-
BOIi mo10oBUHE XX BB. BOJIXKCKME SIPYChI, MOPTAaHd
Y1 aKBUJIOH YITOTPeOJISIIUCH 1J1s1 O0peaabHbIX OTJIO-
XKEHU I IpUMEPHO B paBHOI 4acCTOTE.

B navane XX B. [.H. CokojioB, OCHOBBIBA-
sICh HAa U3yYeHUU MaTepualia U3 OpeHOYpICKOii
IOpBI, YCTAHOBUJI CYIIIeCTBOBaHHWE HOBOI'O CTpa-
TUrpaprueckKoro MHTepBala, NePEeXOJHOrO OT
KMMEPUIKCKOTO K HUXHEBOJXCKOMY sipycy. OH
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nucan (Cokonos, 1901, c. 56): “HaiigeHHast MHOIO TOPU3OHT” CTaJ UCIIOIb30BAThCS IJ1sI 0003HAYECHU S
B BeTiissHCKOM necyaHuKe payHa MOATBEPXKIAeT WHTEpBaja BbIIIe KMMEPHUIXKa, HO HUXXE BOJIXCKO-
CYLIECTBOBaHKWE FOPU30HTA... IPEeACTaBA0IIEro ro sgpyca takxe B [ToBosixkbe (30HoB, 1937, 1939).
rnepexon oT KUMepUIXa K HUKHEMY BOJXKCKOMY B 3To BpeMs yXe HCIOJb30Bajach 30HaJbHas
sapycy. Eciau aJisg aToro ropuzoHTa TpeOyeTcss 0co- IKaJjia “BeTJsSIHCKOTO ropuM3oHTa”, pa3paboTaH-
0oc Ha3BaHWME, TO I MPeIIOXMI OBl Ha3BaTh ero Has .M. Unosaiickum B Havase 1930-x romos, HO
“BeTassHCKUMM ropu3oHTOoM”. Bckope “BEeTASTHCKMI B MOJHOLIEHHOM BHUJE ONMYyOJMKOBaHHAS TOJBKO

Puc. 1. KiroueBbie 1 OMOpHbIE pa3pe3bl BOJKCKOIO sipyca.

Iludpamu o603HaUeHBI pa3pe3bl, UMeEIIUe 0c000e 3HAYeHUE I pa3padOTKU 30HAJbHBIX 1K Pa3HbIX PErMOHOB: 1 — 0-B

IMopTtneHn (cTpatoTun mopTIaHACKOro sipyca); 2 — Kumepumxckas 6yxta (CTpaTOTUTT KUMEPUIKCKOTO sIpyca); 3 — 3emMuist

Munna; 4 — Poimipok, o-B Dicmup; 5 — M. ®ecruunren, llnunbdeprex; 6 — p. Uxma; 7 — I'meboBo; 8 — BacuiabeBckoe;

9 — Kapbepsl JlonaTuHCKOro GocHOpUTHOTO pyTHHUKA (IOMOJTHUTETbHBIN pa3pe3 cpeHe- U BEPXHEBOJIKCKOTO TOIbSIPYCOB);

10 — Topoaumm (JIEKTOCTPATOTUIT BOJIKCKOTO sipyca); 11 — OBanoB-bxesunku; 12 — bepasgHka (IOMOJHUTENBHBIN pa3pes
HUXHEBOJIXXCKOTO mmoabsipyca); 13 — p. SArpust; 14 — p. Maypsibs; 15 — M. JlamoH, 0-B 3emist Bunbueka; 16 — p. JleBast Bosipka;
17 — p. Xeta; 18 — M. Ypnwok-Xad, n-B Hopnsuk; 19 — p. [As6sxa-Tapu; 20 — ckB. HoBosikuMoBckas 1; 21 — Hukutuno—Illa-
TpuIy (ONTOPHBIE pa3pe3bl PSI3AHCKOTO sSIpyca TUTIOBOTO PETHOHA).
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yepe3 6 Jet nocie ero cmeptu (Mnosaiickuii, Pno-
peHckuii, 1941). Torna ke .M. MnoBaiickum ObLIO
MPeII0XKeHO MOAHITh paHT “BETISIHCKOTO TOpH-
30HTA” A0 “BETJSIHCKOTO spyca”, 4TO HAILJIO MO/I-
nepxky H.T. CazonoBa (1953, 1956). B To xxe Bpe-
Ms1 B.W. BonwuieBckuii (1956) mpenjiarag OTHOCUTh
9THU OTJIOXEHUS K HUXHEMY BOJIXKCKOMY SIpycCy,
U B pelleHnH Bcecoro3HOoro coBemiaHus Mo paspa-
00TKe YHU(PULMPOBAHHON CXeMBbI cCTpaTUrpadumn
Me3030MCKUX OTJI0XeHUui Pycckoii miaaTdopMbl
(Pemrenust..., 1955) “BeTnsaHCKUIA TOPU3OHT” OBLI
BKJIIOYEH B COCTaB HUXXHEBOJIXKCKOTO sipyca.

Hauunas ¢ 60-x ronoB XX B. BOJXKCKUI gpyc
HavaJI X POKO MCII0JIbh30BAThCI IIPU U3YUCHUU
BBICOKOIIMPOTHBIX pa3pe3oB CeBepHOIro MoayIa-
pust (Rbézycki, 1959; Frebold, 1961; Donovan, 1964;
Jeletzky, 1965; Parker, 1967). Bonee toro, B 1963 1.
MIPOM3OILIO ABAa 3HAKOBBIX COOBITHUS, CBSI3aHHBIX
C IIpU3HAHUEM MEXIYHApOIHOTO CTaTyca BOJXK-
ckoro spyca. Ha 3acemanun Komurera 1mo cpenu-
36MHOMOPCKOMY M€303010 OBLJIO IIPUHSITO PeIIeHIe
pEKOMEHI0BaTh B KaueCTBE €IMHOTO sipyca Mex-
IyHapoaHoii cTpaturpadudeckoii mkansl (MCII)
BOJIKCKUI SIpYC M OTKa3aThCs OT MCIOJAb30BaHU S
TUTOHCKOTrO sipyca (Ca3oHoB, 1964), a ipu 06Ccyk-
IeHUM 00beMa U I'paHUI KUMEPUIKCKOIO sIpyca
bpuTtaHckuii Me3030HCK1IA KOMUTET PEKOMEHI0-
BaJI IIPUHSATH BOJKCKHI SIpyC B Ka4eCTBE BepXHeE-
ro spyca opckoii cuctemsl (Ager, 1964). K atomy
BpPEMEHU HEKOTOpPHIE 3apyOeKHbIE HCClieaoBaTeIn
YK€ yKa3bIBaJi B KOPPEISIIIMOHHBIX CXeMaX eIu-
HbII Bomkckuit apyc (Enay, 1963). Pe3omonus mo
IOPCKOIf HOMEHKJIaType, npuHsaTast KoMuTeToM 1o
Cpean3eMHOMOPCKOMY Me303010, OblJIa pacCMOTpe-
Ha Ha pacliupeHHoM 3acegaHuu biopo Komuccun
o 1opckoit cucteMe MCK 28—29 okTsa6ps 1964 .
Ha sToM 3acemaHnM eAMHOMYIITHO OBIJIO MPUHS-
TO pelIeHHE O MeJIeCO00pa3HOCTH pacCMaTpUBaTh
OTJIOKEHUSI, paHee BBIACIABIINECS KaK HUKHUN
BOJIXKCKHUW SIpyC U BEPXHUI BOJIKCKUI SIpycC, B Ka-
yecTBE OAHOTO BOJIKCKOro sipyca (KpbIMToOJbII,
1966; [ToctaHoBieHHKE..., 1966). IeKTOCTpaTOTUIIOM
BOJIZKCKOTO SIpyca Ha 3TOM 3aceITaHWU OBLIO IIpe-
JIOXXEHO MPUHSITH pa3pe3, pacioJoXeHHbBII Ha TIpa-
BoM Oepery p. Boira B 1 kM 1oxHee 1. [lopoauiiu,
a B KaueCTBe JOMOJHUTEIBHOIO pa3pe3a — oOHaxe-
Hue Ha p. bepasaka. Bckope Ob11a onybimMkoBaHa
cratbs [1.A. T'epacumosa u H.I1. Muxaiinosa (1966),
B KOTOPOI1 ObLJIa aHa XapaKTEepUCTHKA BOJIKCKOTO
gapyca Kak noapasaeiaeHust O0ueii crpaturpadu-
YeCKOM IIKaJbl, IPUBEIACHBI ONMUCAaHUS JIEKTO-
CTpaTOTHUIIA U JOMOJHUTENBHBIX pa3pe3oB (KpoMe
paspesa Ha p. bepasiHKa, B KaueCTBe JOIIOJIHUTEIb-
HOTO pa3pesa IJIsl CPeIHEeTO U BEPXHEro IOAbIPYy-
ca ObLIO maHO omMcaHue pa3pe3a JlomaTmHCKOro
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dochoputHoro pynHuka). B pekoMeHmaumsx mpo-
meamero B Mockse B uioHe 1967 r. MexayHapo-
HOT'O CUMIIO3UYMa I10 CTpaTUrpaduu BepxXHell I0phl
OBLJIO OTMEYEHO: «...MpeICcTaBIsAeTCs LieJaecoodpas-
HBIM COXpaHEeHUE IBYX SIPYyCOB — TUTOHCKOI'O AJIs
CpeIn3eMHOMOPCKOI1 001aCTU U BOJIXKCKOTO — IS
b6opeansHOI” (PexoMenmannmu..., 1974, c. 150), ato
COOTBETCTBOBaJIO PellieHnio mjeHapHOro coBela-
Hus IocTossHHOIT cTpaTurpaduueckoit KOMUCCUHN
MCK 1o 1ope CCCP 1o Bonpocy 0 peKoMeHIal -
ax [lepBoro MexayHapoIHOIro KOJIJIOKBUYyMa MO
1opckoii cucteMe (21 despaiist 1963 r.; KpeIMrossbil,
1965). I1pu 3TOM CUUTAIOCH, YTO 0OBEM BOIKCKOTO
sIpyca COOTBETCTBYET 00beMY TUTOHA, U TIO3TOMY
B OCHOBaHUM MeJla COBETCKMMU HUCCIIEAOBATEIIMHI
BBILACSIICS OeppUaCCKMIA sIpyC, TOraa Kak Ipeajio-
xkeHHbild H.T. CazoHoBbIM (1953) psizaHcKuii sipyc
B T€YEHME AJUTEIbHOIO BpEMEHU MCIIOIb30BAJICS
IJIaBHBIM 00pa3oM 3a pyOexKoM.

B T0 xe BpeMs HaunHasg ¢ 70-x TomoB XX B. MO-
SIBJISLIIOCH BCE OOJIBIIE JOBOAOB B ITOAACPXKKY TOTO,
YTO 00BEMBI BOJIXKCKOTO U TUTOHCKOTO SIPYCOB HE
coBnanawmT. Kak npaBuio, 0ojblias 4acTh JOKa-
3aTeJIbCTB CTPOUIACH UCXOASI U3 TPaAUIIMOHHOIO
COTIOCTaBJICHUS BepxHeit 30HbI 6eppraca Boissieri
C PSA3aHCKHMM TOPU30HTOM, C OMHOU CTOPOHEI, M U3
aHaJli3a TUXOOKeaHCKUX (payH, rae 6opeanbHBIC
Buchia BcTpeyaroTcsd coBMECTHO ¢ aMMOHUTaAMU
TETUYECKOT'O MIPOUCXOXAEHUS — C Ipyroil. B MeHb-
LIIei1 CTEIeHU 3Ta KOppeJIslus onupajiach Ha JaH-
HBIe 10 6eppuacy CeBepHoro KaBkaza, TUTOHY
ABctpuu u FOxxHoit ['epMaHUM U BOJIXCKUM OTJIO-
xkeHnusaMm [lonemum. HecMoTpst Ha TO, UTO 3TU JOKa-
3aTeJIbCTBA OBIJIM KOCBEHHBIMY MJIM OCHOBBLIBAJINCH
Ha CIIOpHBIX ONpeAeIeHUsIX, a aHaIu3 OMHUX U TeX
»K€ HaXOIOK MOPO IMPUBOAMII pa3HbIX UCCIIEIOBA-
TeJeH K CYyIIeCTBEHHO pa3jMYarollMCs BapuaH-
TaM 60opeaabHO-TeTUYeCKOi Koppeasauuu (Jeletz-
ky, 1984; Zeiss, 1984), mocTerneHHO TOYKa 3peHUsI,
COTJIAaCHO KOTOPOI I'paHMlle TUTOHA U Oeppuaca
COOTBETCTBYET I'paHUIla CPEIHE- U BEPXHEBOJIXK-
CKOI'0 IOIBSIPYCOB, a TPaHMUIIA HUXHE- U Cpel-
HEBOJIXKCKOTO ITOIbSIPYCOB KOPPEIUPYETCs C Irpa-
HUILEH cpeaHero u BepxHero TuToHa (Zeiss, 1977),
npuobpeTaga Bce 00JIblIe CTOPOHHUKOB, B TOM
yucye B Poccuu. B Hanbosiee moa1HOM BUIE TOBO-
Ibl B MIOJIb3Y TAKOTO BapruaHTa KOPPEaSIUU ObLIN
chopmynupoBanel U.U. Ceit n E.Jl. KamaueBoii.
CHavaJia OHY OBLIM OITyOJIMKOBAHEI B BUAC OTICIIb-
Hoii 6pourtopsl (Ceii, Kanauesa, 1993), a yepes He-
KoTtopoe BpeMsi — B Bune ctatbu (Ceil, Kanauena,
1997; pykonuch rojaHa B XKypHaJ B cepenuHe 1994
r.). B Hauazne 1995 r. rpanuia opsl 1 Mejaa B bo-
peanbHOIi 001aCTU cTajia MpeIMeTOM OOCYKASHMU S
3acegaHus bropo Komuccuii Mo 10pckoi U MeJoBOM
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cucTeMaM U ObljIa BEIHECEHA Ha pacCMOTpPEHUE
pacuuupeHHoro biopo MCK. BoabIIMHCTBO 4Jie-
HOB KOMUCCHM IO IOPCKOU M MEJIOBOM CUCTEMaM
IIPOT0JIOCOBAJIO 3a IpeajiaraeMblii IIepeHoC rpa-
HUIBI IOPEL U Mejla B OCHOBaHME BEPXHEBOJIKCKO-
ro noabsipyca u 3a U3MEHEHME CTaTyca BOJKCKOIO
sipyca Ha perMOHaJIbHBIH SIpyC, YTO U OBLJIO B UTOTE
3akperuieHo [locTaHOBIeHMEM, ITPUHSITHIM Ha pac-
mupenHoM 3aceganuu bropo MCK 2 despaist 1996
r. (Kamoiina, IIpozopoBckas, 1997). Bomxckuit
sIpyC OBLI IEPEHECEH B paHT PErMOHAJIbHBIX SIPYCOB
U UCKJIIOUeH 13 OO1eii crpaturpaduyecKkoit mka-
bl (OCI), B KOTOPOit OBLJIM OCTaBJEHbI TOJbKO
TUTOH U OeppHac, a BEpXHEBOJKCKUH MOABIPYC
IIpUpaBHEH 10 00beMY K HUXKHEMY Oeppuacy. Orta
vH@opmMalus Oblaa orlepaTMBHO JOBeAeHA OO CBe-
neHuss MexnyHapoaHOH MOIKOMUCCUH MO CTpaTu-
rpadun ropckoii cucremsl (Rostovtsev, Prozorowsky,
1997). C aToro BpeMeHu MpuMeHEeHHEe TUTOHCKOTO
1 OeppHracCCKOro SIpycoB IIPU MPOU3BOACTBE I'e0JI0-
ro-Chb€MOUYHBIX pabOT CTaa0 00513aTEIbHBIM, U 3TO
HEIIpOAYyMaHHOE pelIeHre HEMEIJIeHHO IIPUBEIO
K IyTaHUIe. B omHUX clIy4asiX, MOCKOJBKY paHb-
IlIe KapTUPOBAJMCh BOJKCKUI U OeppuaccKuit
SIPYCHI, a TEeTepb CTaJIM TUTOHCKWI 1 OepprUacCKUi,
K “TUTOHY” MPOOOJXAaJIU OTHOCUTH BEChb BOJIXK-
cKuii sipyc B nmoaHoM oobeme (I'ocygapcTBeHHas.. .,
2000; BypryTo u ap., 2016; lllkapy6o u ap., 2017).
B npyrux ciaydasx (3a4acTyo Ha COCETHMX JIMCTAaX
T'ocreonkapthl) “TUTOH” U “Oeppuac” MOHUMA-
Jauchk B coorBercTBUU ¢ I[locTaHoBiaeHuem MCK
(TocymapctBenHad..., 2008), nam Xe 31ech NMPHU-
MEHSIJIMCh BOJIXKCKU U 6eppruacckuit sapycol (I'o-
cymapcTBeHHas..., 2006; IIpockypHuH u ap., 2015,
2016). PazymeeTcs, Takas Xe NyTaHULA TOSIBUJIACh
U B cTaThaX. Hanmpumep, npu obCcyKaeHUUN Oazke-
HOBCKOM cBUTHI 3anaaHoii Cuoupu nMHOrma BoBce
He ObLJIO MOHSTHO, YTO UMEHHO aBTOPhI Ha3bIBAIOT
“TutoHoM” 1 “Oeppuacom” (Cracdees u np., 2017).
M XoTs Mo caMoro mocjaemHero BpeMeHU OeppHu-
acCcKui spyc moapasiaesisalics Ha Tpu Noabspyca,
B OopeasbHBIX pa3pe3ax Poccuu “6Geppuac” cran
IByujeHHBIM. K “HuxkHemy Geppuacy” OTHOCUIICS
BEPXHEBOJIKCKUIT MOIBSIPYC, a BCE BBIIIIEICXKAIIINE
OTJIOXXEHUS 10 TOMOIIBhI BajlaHXXKWHA CYUTAIUCH
“BepXHUM OeppracoM”, 4TO TOXe He MpubdaBUIO
SICHOCTHM B TIOHMMAaHUU 3TUX MOAPA3ICIICHUN U UX
B3aMIMOOTHOILICHU ¢ ToabsIpycaMu Oeppuraca Ha-
no6nactu Teruc-TTanranacca'.

IMocranosnenne MCK, (pakTyecku TUKBUIM-
pOBaBIlice BOJKCKUI SIpyC, BBEI3BAJIO PE3KYI0 KPH-
TUKY CIIELIUAJIUCTOB IO OOpeaiIbHBIM OTIOXEHM-
aM (Murtra, 2001, 2004; 3axapos, 2003), KoTophie

POI'OB u np.

CUMTAJX OTKAa3 OT BOJXKCKOTO SIpyca OIIMOKOI.
K sTOoMy BpeMeHU OBLIM MOJy4YeHbl HOBBIE OMO-
cTpaTurpad®udecKkre OJaHHBIE IO aMMOHUTAaM,
corjacHo KoTtopbiM npuHsaToe MCK conocraB-
JIEHWe HUXHEBOJIKCKOTO WU HU30B CPEIHEBOJIXK-
CKOTI'0 TTIOABSIPYCOB C TUTOHOM M PSI3aHCKOTO sipyca
C BEpXHUM Oeppuacom Ob1JI0 HeBepHBIM (Poros,
2002; Rogov, 2004; MwuTtTa, 2005).

Bckope B pe3ynbrare M3y4YeHUS IMOTpaHUY-
HBIX OTJIOXKEHUI I0pBI M MeJjia B pa3pe3e Ha I-Be
HopaBuk (ceBep Cubupu) ObIIM MOJYUYEHBI yOe-
IUTEbHEIC TTaJIecOMarHUTHBIC TaHHBIE, COTJIACHO
KOTOPBIM 00JIbIlIasi YaCTh BEPXHEBOJXKCKOTO MOAb-
sIpyca COIIOCTaBJISIETCSA ¢ BepXaMi TUTOHA U TOJIb-
KO CaMbl€ BepXH IOAbsIpyca JOJIXKHBI KOPPEIUPO-
BaTbCsl C HUXXHUM OeppuacoM (Xowa u ap., 2007).
B nanpHeiiem 3ToT pa3pe3 OblI HE3aBUCUMO U3Y-
YeH APYTOM T'PYIION MCCIeNoBaTeeid, KOTOphIE
MMOATBEPAMIIN MOJOXEHNE TPAaHUIIBI I0OPBl U MeJia
B TaHHOM pa3pe3e I10 MajleOMarHUTHBIM JaHHBIM
(bparun u gp., 2013). U yxe B 2012 r. ObLT0 TTpU-
HSATO coBMecTHoe pemeHne komuccuit MCK 110
IOPCKOM U MeJIOBOM cuctemMaM BKIOYUTh B OCII
BOJIKCKMI U pSI3aHCKUI SIPYCHI HapajIeIbHO C TH-
ToHOM U 6eppuacom (Ilportokosr..., 2013). B gansb-
HeHIIeM BOIIpOC 00 OTMEHE 3TOTO IMOCTAHOBICHU S
MCK ob6cyxaancs Ha 3aceTaHUU MEJIOBOI KOMUC-
cuu (2018 1.) 1 BetHOCUIIcs HAa bropo MCK (2019 1.),
HO unues o6 orMmeHe noctaHoBiaeHusT MCK mon-
JepXKU yyieHoB bropo He noayuuna. B 2019 r. 6110
IIpOBeIeHO OHJaiiH-rojiocoBaHne Komuccum 1mo
MeJIoBoit cucteMe 1o Bornpocam (1) pukcauuu rpa-
HUIIBI BOJIXKCKOT'0/PSI3aHCKOTO SIpYycoB U (2) BLIOOPY
OIIOPHOTO pa3pe3a 3TOM I'paHUIIbl. BOJBIIMHCTBO
TFOJIOCYIOIIMX BBICKA3aJIOCh 3a MPOBEAECHUE TPAHU-
LBl BOJIZKCKOI'O M PSI3aHCKOI'O SIPYCOB IO ITOSIBIIE-
HUI0 aMMOHUTOB Buaa Praetollia maynci u BeIOOp
paspe3a HopnBuk B KauecTBe OIIOPHOIO.

K HacTosilieMy BpeMeHU J0Ka3aHO, YTO HU OfHA
MOAbSIpyCHAs TPaHUIIAa TUTOHA HE COBITaAaeT Jaxe
C 30HaJIbHBIMU WJIM MOA30HAJbHBIMU I'PAHULIAMU
BoJXcKoro gpyca (Rogov, 2014; Poros, 2021), 1 BbI-
JleJIeHUe TOYHBIX aHAJIOTOB IOIbSIPYCOB TUTOHA
(Kak mpu Tpex4JeHHOM, TaK U MPU ABYYJIECHHOM
ero AeJieHNU) B 00peabHbIX OTJOXEHUSIX MTPaKTU-
YeCKU HEBO3MOXKHO.

Bce sty ronsl nmocie “MUKBUIAIMN” BOJIXKCKO-
To gpyca JaHHBI CTpaTOH MCITOJIL30BaJICS CIEIH-
aJuCTaMU M3 pa3HbIX CTpaH, M3Y4YalOLIMMU IT0-
rpaHUYHbBIE OTJIOXEHMS I0PBlI M MeJia OopealbHbIX
permoHoB. Bokckuii spyc mpuMeHsieTcsl B Kade-
CTBE TEPMUHAJBLHOIO sIpyca I0pbl B APKTUYECKOMI

13nech u nanee HasBaHus 6uoxopeM nanbl o (Westermann, 2000; 3axapos u ap., 2003).
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Kanane (Galloway et al., 2020; Schneider et al.,
2020; Ingrams et al., 2021; Bringué et al., 2022),
Boctounoit u CeBepHnoii I'pennangun (Kelly et al.,
2015; Hovikoski et al., 2018; Alsen et al., 2023), Ha
muubeprene (Wierzbowski et al., 2011; Hammer
et al., 2012; Koevoets et al., 2016, 2018a; Vickers
et al., 2023), menbdax Hopsexckoro, bapeHiieBa
u CesepHoro Mopeii (Ineson et al., 2003; Mutterlose
et al., 2003; Lipinski et al., 2003; Bruhn, Vagle, 2005;
Rokoengen et al., 2005; Jackson et al., 2011; Petersen,
Jacobsen, 2021), a takxe B AHriuu (Gallois, 2011,
2012). U, paszyMeeTcs, BOJIKCKUIT Ipyc ITPOmOIKa-
eT IPUMEHSThCI POCCUMCKUMU cTpaTUrpadaMu,
U3yyvarlnuMu dopeasibHble pa3pe3bl. To ke camoe
KacaeTcs M psi3aHcKoro sipyca. Ero mpogoiaxaror
KCITOJIb30BaTh KakK 3a pyoexoM (Alsen, 2006; Ko-
evoets et al., 2019; Frau et al., 2021; Janssen et al.,
2022), Tak U1 B HaIlIei CTpaHe.

Bopeanbable MOpckue ayHBI 0a3aJIbLHOIM YacTH
MeJia, ceiiyac OTHOCSIIMECS K PSI3aHCKOMY SIpYycCY,
IepBOHavYajabHO ObLIM onMcaHbl B LleHTpanbHOI
Poccuu C.H. HukutrnbiM (1888). DTH oTnoxeHus
OH OTHOCHJI K HUXXHEMY BOJIXKCKOMY SIPYCY, cCUuTast
MX aHAJOTaMU BUPraTUTOBBIX CJIOEB, HO Cpa3y OT-
METUJI OJIM30CTh BCTPEUEHHBIX B HUX aMMOHUTOB
K TaKCOHaM, M3BECTHBIM M3 HHUXHEI J4acTU Me-
JIoBO# cuctembl 3anagHoit EBponsl. IIpu onuca-
Huu Buga Hoplites rjasanensis (ceityac Riasanites
rjasanensis, BUJ-MHACKC HUXXHEN 30HBI psI3aH-
ckoro sgpyca EBponeiickoit Poccum) oH oTMeTHII
(Hukutun, 1888, c. 92): “Bumom Haubosnee 61u3-
kuM K Hoplites rjasanensis s cuuTaro Ammonites
Privasensis, onrcaHHbIi 1 n300paxkeHHBbIN Pictet...
3 u3BecTHsKa Berrias u u3 mepreneit ¢ Belemnites
latus, ciaemoBaTEIPHO, M3 CaAMOrO0 OCHOBAaHUSI
Heokoma”.

Bckope H.U. Kpumradosuuem (1892a, 18920)
u A.II. ITaBnoBeiM (Pavlow, Lamplugh, 1892) 6bL10
nokasaHo, uTo cjou ¢ Hoplites rjasanensis 3ajera-
IOT BBIIIIE CaMbIX BEPXHUX TOPU30HTOB BOJIKCKOTO
spyca, a H.A. borociosckum (1895) atu oTinoxe-
HUS OBbLIO MPeaJIOKEHO Ha3bIiBaTh “PSI3aHCKUM
ropu3oHToM”. B 0b6cTOsITEIbHOU MOHOTpaduu,
MOCBSIIIEHHO# ps3aHcKOoMYy ropu3oHTy, H.A. bo-
rociaoBckuit (1897) mpuBen onucaHuUsl KJAKOUYEBBIX
pa3pe30B 3TOro cTpaTurpacdpuyecKoro MHTepBaia,
He TIOTePsBIINX CBOETO 3HAYEHU S U ceifuac, a Tak-
JKe BCTpEUYEHHBIX 37eCh aMMOHMTOB. Bce aTu uc-
clieqoBaTeNI COMOCTABISIIIN PSI3aHCKUIA TOPU30HT
¢ “BEpXHUM TUTOHOM”, T.€. C BEpXHE YacThio Oep-
pPHACCKOTO SIpyca B COBPEMEHHOM ITOHMMAaHUM.

B kauecTBe sipyca maHHOe cTpaTUrpaduue-
CKOe ToapaseieHue MpeaaoXua paccMaTpUBaTh
H.T. CazonoB (1953). On nucan (Ca3oHoB, 1953,
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c. 94): “MBHI cuuTaeM, YTO CAMOCTOSITEIILHOE CTpa-
TUrpaduIecKoe 3HaUeHUEe PSI3aHCKOTOo sIpyca O6ec-
criopHo. BBegeHue HOBOI cTpaTurpaduyeckoi
SAVMHUIBI — Ipyca — HEe YCJIOXHHUT cTpaTurpadu-
YeCKYIO IIKaay HUXXHEMEIOBbIX OTJI0XEeHU, a Ha-
000pOT, 3aIIOJTHUT HEIOCTAIOIIUIA ITPOOENT B UCTO-
pun pa3BuTHUS GayHBl 32 HUXKHEMEJIOBOE BpeMsI
1, YTO caMOe€ IJIaBHOE, MOMYePKHET HAaJIUIHUE OCO-
0oi1 300oreorpapuueckoii npopuHuuu”. Ho B CCCP
9TO NpPEeAJIOXKEHUE MPaKTUYECKM HE HalllJo MOA-
IepXKu, u Kak B O0mieil crpaturpaduyeckoi
IIKaJie, TaK ¥ B MyOJIMKaIUsIX CIIEIIUaIMCTOB B Ka-
YeCTBEe HMXKHETO SIpyca MEJIOBOM CUCTEMBI IIPOIOJI-
JKaJI UCTIOJIb30BaThCsl OeppuacCKUil IpycC, U JUIIb
WHOTIA B HUX YIOMUHAaJcs psa3aHckuii sspyc (Ero-
saH, 1971; Keiicu u ap., 1977; MecexHukosn, 1984).
Jlvis B 2000-¢ ronsl psA3aHCKUE IpyCc HavaJl 1IN~
POKO MCHoab30BaThcsl B ybnukauusax (Murra,
2005, 2007, 2021; Mitta, 2017; ¥Ypman u aop., 2019
W Ip.) IJIs1 HU30B MeJla eBporeiickoit yactu Poc-
CcMM, Toraa Kak ajasg Cubupu yauie ucnojb30Balics
ero aHajor, “0opeaJbHbIil 6eppuac” (Zakharov et
al., 1996). B To e BpeMsI 3a pyOexKOM HCCIeo0Ba-
TEJIM, U3yYaBIIMe MOrPAaHUYHBIA MHTEPBAJ 0PI
1 Mella OopeaJbHBIX PETMOHOB, HadyaJIW IpuUMe-
HATb pSI3aHCKUIL sApyc emie B KoHle 1950-x romnos
(Rézycki, 1959), a 0cobeHHO MHTEHCUBHO — T1OCJIE
Beixona ctatbu P. Keiicu (Casey, 1973), roe Oblau
MIPEeAJIOXKEHBI 30HAJIbHBIC IIIKAJIbl BEPXHEBOJXKCKO-
ro Mombsipyca U psI3aHCKOTO sipyca AHIJIMU, KOTO-
pBle U ceifuac nmpumeHsioTcs misg CeBepo-3aman-
Hoit EBpornibl (Janssen et al., 2022). B HacTosl1ee
BpeMsI PSI3aHCKU SIpyC IIMPOKO UCIIOIb3YETCI KakK
HUXXKHUH SIpyc MeJjia pU UCCIeA0BaHUY 1IeIb(OB
CeBepHoro, Hopsexckoro n bapeHiieBa mopeii,
HInuubeprena, Apktudyeckoir Kanaasi, BocTtou-
Hoii 'peHaHaUMN.

B oTanuMe oT BOJIXKCKOro sipyca, KOTOPbIiA B TU-
MOBOIf MECTHOCTH MpPEACTaBJE€H B IOJHOM O0Obe-
Me€, PSA3aHCKUI SIPYC MPUCYTCTBYET B €BPOICHCKOI
yactu Poccun, Buanmo, 6e3 cBoeil HUKHEN yacTu
(IOJTHOCTBHIO UJIM YACTUYHO OTCYTCTBYIOT aHAJIOTH
30HBI Praetollia maynci ApKTUKM), TOBCEMECTHO
CKOHJEHCHUPOBAH U UMEET 3/1€Ch OUeHb HEOOJIbIIYIO
MolHocTh (Mitta, 2017).

I'PAHULA TUTOHA U BEPPUACA

B 1990-¢e romsl, Korma OBLIO MPUHSTO IIOCTa-
HoBJieHe MCK 0 BOJIXKCKOM sIpyce, TpaHu1ia MeX-
Iy TATOHOM U OeppuacoM OOJbIIMHCTBOM Crela-
JIMCTOB MPOBOAMJIACH B OCHOBAaHMY aMMOHUTOBOM
30HBI Berriasella jacobi. UMeHHO Takoit BapuaHT
IrpaHUIIBI OBLI TOKa3aH B KOPPESIIIMOHHBIX CXeMaX,
onyonaukoBaHHbix .M. Ceil u E.JI. KanaueBoii
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(1993, 1995, 1997), a takxe B [locTaHOBIEHUN
MCK (Kamoiina, IIpozopoBckas, 1997). DTot Ke
YPOBEHb I'PAaHUIILI pAaCCMATPUBAJICS B KAUeCTBE OC-
HoBHoro Paboueit rpynnoii o 6eppuacy (Zakharov
et al., 1996).

B 2000-e roabl B 3HAYUTEIBHON Mepe B CBSI3U
¢ mpeobmaganueM B Paboueii rpymnme mo 6eppuacy
CIeLlMaIuCTOB 10 MUKpOdOCCUIUIM BCe OOJIblIe
00CyXIaauch BapMaHThl IPOBEACHUS T'PaHUIIBI
HE IT0 aMMOHHTAaM, a 110 KaJbIIMOHEJINIaM NI
M3BECTKOBOMY HaHHOIJIaHKTOHY. [Ipencenarenn
PaGoueit rpynnbl mo 6eppuacy B 2008—2020 rr.
Y. YuMO6n10oH nogaepXunBaa BapuaHT MOJIOXEHUS
rpaHUIBl B ocHOBaHUM 30HBI Calpionella alpina,
XOPOIIIO PACIO3HAIOMINICA B TETUYECKIUX pa3pe3ax
CpeanzeMHOMODBSI, HO HE COBMAAIONMIMK C SIPKO
BbIPaK€HHBIMY T'PaHULIAMU, TTPOCIEXKUBAIOIINM K-
Csd B IPYIrMX peruoHax, U ¢ rpaHuLIaMU, KOTOpPbIE
ycTaHaBIMBawTcd mo aMmmonuTaMm. B 2020 r. pa-
Ooueii rpynmnoi noj pykoBoACTBOM Y. YUMOJIAOHA
o611 npennoxeH pazpe3 TT'CI (Touka rimobdaibHO-
ro ctparoruna rpanuibl, Global Stratotype Section
and Point) 6eppuacckoro sipyca y a. Tpe Mapya
B lOro-BocrouHoit ®panuuu (Wimbledon et al.,
2020a, 2020b) ¢ HUKHEI TpaHUIIEH 6eppraca B Oc-
HoBaHMUM 30HBI Calpionella alpina. DTOT BEIOOp He
on11 nopaepxkaH I[logkoMuccueit mo crpaTurpadumn
MEJIOBOI CHUCTEeMBI, 1 pabouas rpyrimna obljaa pac-
¢opmupoBaHa. CiaeayeT OTMETUTh, UTO HE TOJIBKO
MOJIOXKEeHME HUXKHEl rpaHUIIbl 0€pprUacCcKoro sipyca
1 MEJIOBOI CHCTeMBI B ocHOBaHMM 30HBI C. alpina
BBI3BIBA€T MHOT'O BOIIPOCOB, IIOCKOJIBKY KOppeIs-
LIAOHHBIN ITOTEHIIMAJ 3TOT0 COOBITHSI HEIOCTATOU-
HO OOJIBIIION, HO W caM TPEeIJIOKEHHbBII pa3pe3 He
OTBEYAeT HECKOJbKUM KJIIOUEBBIM TPEOOBaHUSIM,
npeabsaBiasieMbIiM K TI'CI. Tak, B HeM npsiMO Ha
YPOBHE IIpeAIIogaraeMoil TpaHUI Bl UMEIOTCS TeK-
TOHWYECKHE HapyIIeHUsI, B TUTOHCKOI 1 Oeppu-
aCCKOM YacTsaX pa3pesa MPUCYTCTBYIOT MHOTOYHC-
JIEHHBIE TIPOCJION OpeKUYUi ¢ TTepPeOTIIOKEHHBIMU
MUKpodoccunusiMu. boabIIMHCTBO TpaHUIL 30H
Mo MUKpO(GOCCUINIM BOJIM3N TpaHUIIBI TUTOHA
u O6eppraca CBSI3aHO C IepepbiBaAMU U COBIIAIaeT
C 3pO3MOHHBIMU noBepxHocTaMuU (Granier et al.,
2020, 2023). B navane 2021 r. 6bl71a opraHu3oBa-
Ha HoBasl pabouas rpymnmna 1mo 0eppuacckomMy sipy-
cy, kotopyio Bo3rnaBui . I'paboBckmii. Ceituac
00CyXIaeTcsa HECKOJIBKO BO3MOXHEIX BApHMaHTOB
MIpOBEAEeHUSI TPaHUIBI TUTOHCKOrO M Geppuac-
CKOTO SIpYCOB, pacroJiaraloliMxcs B MHTepBaje OT
BepXHEro TUTOHA OO0 cepeauHbl 0eppuaca. Iloka
HU OAMH U3 3TUX MHTEPBAJIOB He Habpas 0O0Jib-
LIIMHCTBA T'OJIOCOB YJIEHOB paboyeit rpymnnbl. Kio-
YyeBOE COOBITHE IJISI YCTAHOBJISCHUS 3TOI I'paHU-
bl (OMoTHUYECKOE, IMaJeOMAarHUTHOE, U30TOITHOE
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U Ip.) TAK3Ke O0CTaeTCs HeompeaeIeHHbIM. [ToaTomy
B HaCToOsIllee BpeMs IrpaHuIla TUTOHA U Geppuaca
B OCIII moxeT ObITh MTOKa3aHa TOJbLKO YCIOBHO.

BUOTA N 30HAJIbHBIE HIKAJIbI
BOJIZKCKOI'O 1 PA3AHCKOI'O APYCOB

Ha mipoTtsixkeHUM BCero Me3030s1 MOpcKue day-
HEI BEICOKUX IIIUPOT COXPaHSIIA CBOE CBOeoOpa3ue
¥ BKJIIOYAJIW 3HAYUTEIBHOE YHUCJIO SHIACMUIHBIX
TaKCOHOB (B TOM YMCJIE BBICOKOTO PaHTra), BOJIIO-
LIMOHUPOBABIIMX B 3TOM peruoHe (3axapos U 1p.,
2002). Ha py06exe 1opbl 1 Mejada 3Ta 0COOEHHOCTb
BBICOKOIIMPOTHHIX (payH MPOSIBUIIACH OCOOEHHO
SIPKO M3-3a COKpaIlleH!sI S KOTOHHBIX 30H (3aXapoB,
Poros, 2008) 1 1mouTH NMOJTHOTO MTpeKpalIeHnus 00-
MeHa (hayHaMM MeXY BHICOKOIIMPOTHBIMY U HU3-
KOLIUPOTHBIMU OacceiiHamMu. COOTBETCTBEHHO,
30HaJIbHBIC IIKAJBI, pa3pab0oTaHHBIE IO Pa3HBIM
rpymniaM MOPCKHUX OPTaHU3MOB AJISI BOJIXKCKOTO
U PsI3aHCKOTO SIPYCOB, CYIIECTBEHHO OTJIMYAIOT-
Csl OT OMHOBO3PACTHHBIX 1IKaJ TUTOHA U Oeppuaca
1 OCHOBaHBI Ha MPEICTaBUTEISIX pa3HBIX POOOB
u cemeiicTB. Huxe paccMaTprBaioTCs TOJIBKO He-
KOTOpEIE XapaKTepHBIe I'PYIIIIbI 00peaabHbIX (ayH.
M3 npyrux sHaYMMBIX JIJis CTpaTurpaduu rpymm
cJeayeT OTMETUTHL B MepBYIO odepeab hopaMu-
Hupep u 6enemuuToB. Ilo popamunudepam aias
BOJIXKCKOTO U PSI3aHCKOTO SIPYCOB APKTHUKHU pa3s-
paboTaHbl APOOHBIE 30HAJIbHBIE LIKAJIbI, KOTOPbIE
0J13KM B 6onbIIMHCTBE pernoHoB (Hukutenko,
2009). CxonHbl MeXIy c0o00it M cyobopeabHbIE
IIKaJIBI BOJIKCKOTO sipyca mo dopamMuHudepam
(Ky3nenona, 1979). IlIkansl psi3aHCKOro sipyca Ap-
KTUKU MEHee IpOOHEBIE Y, KaK IIPaBUJIO, BKIIOYAIOT
nBe HerosHble 30HBI (Nagy, Basov, 1998; Huku-
TeHKO U 1ap., 2013). 30HaJIbHBIE IKAJIbI IO OEIeM-
HUTAM JJISI TIOTPaHUYHBIX OTJIOKEHUI I0pBI U MeJia
B nocjienHue 20 JIeT aKTUBHO pa3padaThIBalNCh
s pa3pe3oB Cubupn ([13106a, 2004, 2012). Xorts
OHHU OCHOBaHBbI Ha OopeaJibHbIX poaax, IJIs Iorpa-
HHUYHBIX CJIOEB BOJIXKCKOTO U PSI3aHCKOTO SIPYCOB
O.C. [I3106a (2012) ucnosb3oBajia BUIdbl, BIEpBbIE
ormucanubie n3 KanudopHuu, KOoTopble IOTCHIIN-
aJIbHO MOTYT OBITh HPUMEHEHBI IJISI MEXPEermuo-
HaJIbHOM KOPPEISALIUU.

AMMOHMTBI

C caMoro Hauaja U3y4eHHUS BOJIKCKOTO sipyca
KJII0UYEBOE 3HAYECHUE JIJIS €r0 paCUYJICHEHUA U KOP-
peasiuuu urpajiu aMMoHuTHl. HecmoTps Ha 3a-
MCETHBIC pa3/iM4yud aMMOHUTOBLIX (I)aYH B pa3HbIX
peruoHax pa3BUTHUS BOJXKCKOTO sipyca 1 0OJIbIIOE
KOJIUYECTBO MMPUMEHIEMBIX 30HaJbHBIX MIKAJ,
Ne 6
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aMMOHHUTOBBIE KOMILIEKCHI Bcell [lanbopeanbHOI
HaJ100JIACTU UMEIT MHOI'O OOIero, U Bce IO b-
SIDYCHBIE T'PaHUIIbI BOJXKCKOTIO SIpyca OMHO3HAYHO
MPOCTEXUBAIOTCSA MO aMMOHUTaM (puc. 2). Ilpu
9TOM CTeHeHb OOIIHOCTM aMMOHUTOBBIX (DayH
U CTpaTurpaduIecKux IIKaja MOCTEIIEHHO YBeIH-
YMBaETCs OT HUKHEBOJIXKCKOIO K BEpXHEBOJIXKCKO-
My Noabspycy. B BoJIxkckoM Beke HabJ101aIoCh
MOCTeNeHHOEe YMEHbIIeHNE TAKCOHOMMUYECKOro
pa3HoOOpa3nsa aMMOHUTOB C MUHUMYMOM B ITO31I-
HEBOJIXKCKOE BpeMsI, UTO CBS3aHO KaK C IOJHBIM
MpeKpalieHeM CBSI3U C TETUUECKUMU perMoHaMu
B HayaJie CpeIHEBOJIKCKOrO BpEMEHHU, TaK U C I0-
CcTeNneHHoM yHudukauueit 6opeanbHbix ¢ayH (Po-
ros, 2021).

HuxHss rpaHuIia BOJIKCKOTO sipyca COBIaaaeT
C HUXKHeH rpaHuueit TutoHa. OHa XOpoIlIo ONo3Ha-
€TCsl 1O MOSIBJIEHU 0 HOBBIX poAoB Bupratutup (Ilo-
waiskya) n mop3ommanutug (Virgatosphinctoides),
a B pa3pe3ax LlentpanbsHoii [Tonbiiu, eBponeickoi
yactu Poccun, CeBepo-3anamHoii EBporsl u FOx-
Hoii [epMaHUM COBIIagaeT TaKkKe C MCUe3HOBEHM-
em aymakocredanun (Rogov, 2010; Poros, 2021).
s 6acceiiHoB PyccKkoii MAXTH U NpUerammnux
K HEl ¢ 1ora 1 10ro-BocToka paitoHoB TypaHcKoit
IIJIUTH B paHHEBOJIXKCKOE BpeMs ObIJIO XapaKTep-
HO npeobiaagaHue Bupratutul (poasl Ilowaiskya,
Michailoviceras)  mToCTOSTHHOE TPUCYTCTBUE TaK-
COHOB TeTHUecKoro npoucxoxaeHus (Neochetoc-
eras, Paralingulaticeras, Sutneria, Schaireria u ap.),
Toraa Kak 6opeajibHble JOP3OMAaHUTUIBI 3[1€Ch
opLT cpaBHUTEeNbHO penku (Poros, 2017, 2021).
B bopeanbHoIi 00/1aCTH B paHHEBOJIZKCKOE BpeEMS
BCTpeUYaJIMCh MTOUYTU UCKIIOUUTENBLHO Dorsoplanit-
idae, mpeacTaBJeHHbIE MPEUMYIIECTBEHHO MO/~
ceMeiictBoM Pectinatitinae, a B CeBepo-3anaaHoii
EBpone n Cubupn um conmyrcrBoBanu Gravesiinae.
HecMoTps Ha Hanu4yue NPOJIUBOB, KOTOPBIE CBSI-
3bIBaJIM OOopeaibHbIe U cyObopeabHble OaCCeHBI,
oOMeH ayHaMU MeXIY HUMU B PAaHHEBOJIKCKOE
BpeMsI OBLJI OYeHb CIIa0OBIM M OJHOCTOPOHHUM:
B cy00OopeaibHY10 00J1aCTh NPOHUKAIU TOJBKO He-
MHOTouYucJIeHHbIe OopeanbHble Gravesiinae (Poros,
2021).

I'panuiia HUXHE- U CPEIHEBOJIXCKOTO IOAb-
SIPYCOB OIpenesieTCs MO IOSIBJICHUIO HOBBIX PO-
JIOB TOP30IIAHUTUI, PAaCIIPOCTPAHEHHBIX 110 BCEl
ITan6opeanbHoii HagobaacTu (Dorsoplanites, Pav-
lovia; puc. 2). HecMoTps Ha CylleCTBEHHbIE pa3-
JINYYS B KOMIIJIEKCAaX TOP30IJIaHUTUI Pa3HBIX pe-
TMOHOB, HEKOTOPBIE POAKI (B IIEPBYIO OUYepedb 3TO
Dorsoplanites u Pavlovia) 061111 pacrpocTpaHeHbl
B CPEIHEBOJIXKCKOE BpeMS OYeHb IIIMPOKO, obecre-
yuBas HaJeXHYIO TaHOOpeaIbHYI0 KOPPEISIINIO.
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B KoHIIe CpemHEeBOIXCKOIO BpeMEHMU ITOSIBISIIOT-
cd nepBble KpacneauTuabl (Laugeitinae), KoTopbie
pacrpocTpaHeHbl B APKTHKE ITPaKTUYECKH IT0-
BCEMECTHO U IIPU 3TOM B OOJBIIMHCTBE CIy4yaeB
MPENCTABJIEHBI OMHOM U TOU Xe IMOoCen0BaTEb-
HocThio BUIoB (Poros, 2021). B cpegHeBoIKCKOE
BpeMs HamboJliee crienupudeckue ¢payHbl aMMO-
HUTOB ObLIM XapaKTepHBbI 114 O6acceiiHoB CpenHe-
PYCCKOTr0o MOpsI U IIpUJIETaOIIMX K HEMY C 3aliaja
(IMonbckuii 6bacceitH) u oro-pocroka (ITpukacnuii)
akBaTopuii, a Takxke B CeBepo-3anagHoii EBporre.
B CpenHepycckoM Mope U COCEACTBYIOIMINX C HUM
bacceifHax B IIEPBYIO IOJIOBUHY CPEIHEBOIKCKOIO
BpeMeHU npeobyananu Virgatitidae, KoTopbie He
BCTpEYaJUCh B ApyTrux OacceiftHax. CienyeT oTMe-
TUTh, YTO CPEAHEBOJIXKCKME BUPraTUTUIbI U JOP30-
MJaHUTUABL HEPEIKO JOCTUTAIM OUYeHb KPYIHBIX
pa3Mepos (o1 0.5 1o 1 M u 6osee B nuaMeTpe), IIpu-
YeM 3Ta TeHISHIIUS IPOSIBISIACh Y Pa3HEIX, B TOM
quCcJie HaIpAMYIO HE CBA3aHHBIX OPYT C APYTOM,
poIoOB, HaceNsIBLIUX pa3Hble yacTu IlaHnbopeanb-
Hoit HagoOnacTtu. B CeBepo-3ananHoit EBpore
B 9TO BpEMEHU TOMUHUPOBAJIN KPYITHbIC U TUTAHT-
CKH€ TOP30ILUIAHUTHUIBI, B OCHOBHOM OTHOCSIIIHE-
csa K ponam Crendonites, Kerberites, Glaucolithites
u Titanites (Casey, 1973; Wimbledon, 1984). B koH-
1€ CPEIHEBOJI)KCKOI'O BpEMEHU, BO BTOPOIi I0JI0-
BuHe ¢a3nl Nikitini m ee aHaJI0roB NMpou3o0IIIa
pe3Kasi IepecTpoiika 6opeaIbHbIX aMMOHUTOBBIX
KOMILJIEKCOB, TaK Ha3bIBa€MBIil IIO3THEBOJIXKCKH 1
KPU3HUC, B XOI€ KOTOPOTO MPOU3OIILJIO CYIIECTBEH-
HO€ cOKpallleHMe TaKCOHOMMWYECKOTO pa3Ho-
o0pa3us, yMEHbIIIEHUE CPEIHUX U MaKCUMaJIbHBIX
pa3MepoB paKOBUHBI, OCa0JeHE CKYJIbITYPbI
1 U3MEHEHNE THIA Pa3BUTHUS JIONMACTHON JUHUU
Ha Mo3nHuXx ctagusx oHToreHesa (Rogov, 2013;
Poros, 2021, puc. 8, 11). Jlop3oniaaHUTUABI B 3TO
BpeMs ITpaKTHUYECKHW MCUE3JIU, JIUIIL B HauboJjee
BBICOKOIIMPOTHHIX palioHaX MpPOoaoJXKalu Cylle-
cTtBoBaTh Praechetaites, 1 B aMMOHUTOBBIX KOM-
MJeKcax moBceMecTHO npeodnamanu Craspeditidae,
npencraBieHHbIe B 0acceiiHax CeBepo-3amaaHoit
EBpornbl moacemeiicTBoM Subcraspeditinae, B eBpo-
neiickoii yactu Poccuu — B ocHoBHOM Laugeitinae
u nepBbIMU Garniericeratinae (Kachpurites) u B Ap-
kTuke — Laugeitinae (Poros, 2021).

B Havaie mMo3mHEBOJIKCKOTO BPpeMEHU MPUH-
LUNKXAJIbHBIN XapakTep OopealbHBIX aMMOHUTO-
BBIX (payH ocTalicsi 0e3 N3MECHECHM M, HO BaXXHBIM
cobObITHEM cTaJjio nmosiBjieHue nepBbix Craspedites
(Craspedites), KoTopble OBIJIM paclpoCTpaHEeHBI
C HayaJja Mo3IHEBOJIKCKOTO BpeMEHU ITOBCEMECTHO
B [TanGopeanbHOM Hago0IaCTH, 32 UCKITIOUCHUEM
Cesepo-3anagnHoii EBporrer (Poros, 2021). B Teue-
HHE TTO3IHEBOJIXCKOTO BpEMEHHU B 9TOM OacceiiHe

Ne 6 2024
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BOJIKCKHHN SPYC BEPXHEU

momMmuHUpoBanu Subcraspeditinae, B CpemHepyc-
ckoM Mope — Garniericeratinae (3a UCKJIIOUEHUEM
TepMHUHAJILHOM YaCTU 3TOT0 BpeMEHHOTO MHTepBa-
J1a), a B ocTaJIbHOI yacTu Hagoonactu — Craspedit-
idae (Rogov, 2020). B To ke Bpemst oOMeH payHaMu
MeXAy pa3dHbIMU yacTsaMmu IlaHGopeanbHOI Ha-
nob6aactu npogoixaincs: Kachpurites mpoHukanu
B 3anamHocubupckuii 6acceiid u Ha [IInuuGepreH,
Subcraspeditinae — B CpeaHepycckoe Mope (Rogov,
2020). B camoM KOHIIe MO3IHEBOJIXKCKOTO BpEMEH U
(¢paza Lamplughi/Singularis) B ApKTUKe IIIMPOKO
paccenunuchk cyokpacrennuTuHbl Volgidiscus (Ku-
ceneB, Poros, 2023). IIlpu aTOoM Ha ceBepo-3amane
EBponnbl 1 B CpenHepyCcCKOM MOpe OHU 00pa3o-
BHIBAJIM MOHOBUJOBBIE COOOIIECTBA, TOTOa Kak
B OCTaJIbHBIX paliloHaX ApKTUKHU Mpeodaagaiu uiun
Craspedites (Taimyroceras), W1 1Op30ILIaHUTUIBI
Chetaites. Ha py6exe BOJIXKCKOTo M pPsSI3aHCKOTO
BE€KOB B OopeasibHBIX OacceliHax HauboJjiee 3Ha-
YUMBIM COOBITUEM BsieTcsl cMeHa Volgidiscus Ha
Praetollia, Torna xkak poasl Chetaites u Craspedites
M3BECTHBI KaK HMKe, TaK 1 BblIle rpaHuilbl (Poros,
2021). UMeHHO 110 3TOM MpUYNHE TIPU 00CYXKIeHUU
BEpXHEM I'paHUIIBI psi3aHCKOro sipyca B Komuccunu
no meyioBoii cucteme MCK B 2019 1. 601BIIMHCTBO
BBICKA3aJIOCh 3a ITPOBEACHME TPaHUIIBI BOJIXKCKO-
ro/psi3aHCKOTO SIPYCOB I10 MOSIBJICHUI0 aMMOHUTOB
Buaa Praetollia maynci.

B HacTos1iee BpeMs 30HaJibHbIe U MHPPa3o-
HaJIbHBIE IIIKaJIbl 10 aMMOHMTaM pa3padOTaHbI IJIs
BCceX KpynHbIX peruoHoB I[TaHOGopeanbHO 61oreo-
rpacduyeckoit Hago6aactu (Poros, 2021, puc. 107).
HecMmoTpst Ha pa3nuuus B 30HAJIBHBIX U MHGPA30-
HaJbHBIX IIKaJaX, HaJIN4ne 3HAYUTEJIbHOIO YMC-
Jla MEXPpEruoHaJlbHO KOPpeaupyeMbIX YpPOBHEMN
B BOJIZKCKOM sipyce (22, eclii CYUTATh OT TPAHUIIBI
¢ KUMEPUIXKCKUM SIPYCOM IO TPAHUIIBI C psI3aH-
CKUM SIpyCOM) MO3BOJISIET HAJEKHO COITOCTABIIATH
IIKaJIbl Pa3HBIX PAOHOB PacCIIPOCTPAHEHUST BOJIXK-
CKOTO sIpyca, B TOM YMCJIE TOBCEMECTHO OJJHO3HAY-
HO ONpeNessaTh MOJIOXEHME OB PYCHBIX TPAHUII.
HMudpa3zoHanpHas 1IKajJda BOJIKCKOIO sipyca TUIIO-
BOT'O PEeTMOHA — IIEHTPAJIbHBIX PAIOHOB €BpPOIIEHi-
ckoii yactu Poccru — nmoctpoeHa B epByIo ouepeab
Ha OCHOBE (PUJIOTeHETUYESCKUX OMOTOPU3OHTOB,
OTpaxXalolMX 3BOJIOLIUIO BUPTaTUTUA (HUXKHE-
BOJIXKCKUM MOABIPYC U HU3BL CPETHEBOJIXKCKOTO
oabspyca), JOP30MIaHUTHL (BEpXHS S YaCTh Cpel-
HEBOJIKCKOTO ITOABbSIpyca) U KpacrmeauTun (Tep-
MWHaJIbHASI YaCTh CPEIHEBOJIXKCKOTO MOAbIpyca—
BEPXHEBOJIXKCKUI MOABSIPYC), UTO oOecneurBaeT
BBICOKYIO HaIEXKHOCTD IIIKAJIbl ¥ €€ 3HaYUTeIbHbI I
KOpPEISLMOHHBIN MOTeHIIMAJ IIPYU HAXOXIACHU U
OTIEJBbHBIX 3JIEMEHTOB MHMPAa30HAIBHONI MOCIIEe-
JIIOBaTEJILHOCTH 3a IpeleslaMi paccMaTprUBaecMOro
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peruona (Poros, 2013, 2017, 2021). B apyrux peru-
OHaX MH(PpPa30HAJIbHbIC IITKAJIEI MEHEE NeTaJIbHEL;
HaunboJiee ToJHbIe MH(MPa3oHaJbHbIE TTOCIe0Ba-
TEeJILHOCTY YCTaHOBJIEHBI K HACTOSIIIIEMY BpEMEHU
B Bocrtounoii I'pennanguu (Callomon, Birkelund,
1982; Poros, 2021) u Ha llInmuuodeprene (Rogov et
al., 2023b); B mpyrux o0JIacTIX pacipoCTpaHeHUSI
BOJIKCKOTO sIpyca, KaK IPaBUJIO, yCTAHABIUBAIOTCS
JINIIB OTAEbHbIE OMOTOPU30HTHI MJIV X KOPOTKHUE
MocJieNoBaTeIbHOCTU. 30HAJIbHbBIE IIKAJbI IO aM-
MOHMTaM obecrneuynBalT Hanbojee npodHoe pac-
YJICHEHUE U OeTAJIbHYIO KOPPEISIINIO BOIXKCKHUX
oTnoxeHuii o Bceit [laHOGopeanbHOM Hago0JaCTU
(puc. 2).

B ornmuue OT 30HAJNBHBIX IIKAJ BOJIKCKOTO
sapyca, IeMOHCTPUPYIOIINX OYeHb BHICOKOE pa3-
HooOpa3ue (YTO BBI3BAHO BBICOKOM CTEIEeHbIO O1O-
reorpaduyeckoit nuddepeHuuanuu dayH), 1as
psI3aHCKOTO sIpyca Bceit ApKTUKH (puc. 3) MOXeT
OBITH MCHOJIB30BaHA IIIKaJIa, IIepBOHAYAILHO pa3-
paboTaHHas Ha pa3pesdax ceBepa Cubupu (Caxc,
Iynaeruna, 1962, 1964, 1969; Anekceesn, 1984).
CyllecTBEHHO OTJIMUalouumecs mKajabl (puc. 3)
pa3paboTaHbl TOAbKO AJisg CeBepo-3amanHoii EB-
ponsl (Casey, 1973), rae, HECMOTPSI Ha pa3aInyus
BUAOB-NHICKCOB, IIPUHIONNXAIbHAS IIOCIEeI0Ba-
TEJbHOCTb 30H OJIM3Ka K TAaKOBOU ApKTUYECKO
IIKaJbl, a TaKXe IS TUIIoBoro perroHa (BocTou-
Ho-EBpomneiickas ninatdopma; Poros u ap., 2015;
Mitta, 2017; MuTTa, 2019a, 20196, 2021), rue mka-
JIa B 3HAUMTEJIbHOI CTEIIEH OCHOBaHA HAa aMMO-
HUTax TeTuuyeckoro npoucxoxaeHus (Himalayiti-
dae), XOTsg BO BCeM PSI3aHCKOM SIPyCe BCTpedaroTcs
GopeabHbIe aMMOHUTHI, OTHOCSIIIAECS K IITHPOKO
pacrpocTpaHeHHBIM B ApKTuKe pogam (Mwurtra,
2019a, 20196). CteneHb AeTaIbHOCTU pacuJICHEHU S
PSI3aHCKUX OTJIOXEHUI OTCTAaeT OT TAaKOBOM HJIS
BOJIKCKOTO sIpyca: B PSI3aHCKOM SIpyce IIperuMYyIIe-
CTBEHHO MCITOJIb3YIOTCS TOJBKO 30HHBI, 0e3 6ojee
IpoOHBIX cTpaToHOB (Casey, 1973; UroJbHUKOB,
2019; MuTtTa, 2021). DTO CBA3aHO KaK C MEHbIIIeH
U3YYEHHOCTHIO PSI3aHCKMUX OTIOXEHUN U aMMO-
HUTOBBIX (hayH IO CpaBHEHUIO C BOJIKCKUMMU, TaK
U, BUOMMO, C MEHBIIIEeH MPOXOIXKUTEIBHOCTHIO
psizaHckoro Beka. B eBponeiickoii yvactu Poccuu
MOTIOJTHUTEIbHBIM HeOJaronpusITHBIM (haKToO-
pOM, MPEIATCTBYIOIINUM OaJbHENIIECH neTain3a-
MM IIKaJBl 110 aMMOHUTaM, SIBJISIETCS HEOOIb-
Irasi MOIIHOCTh OTJIOXKEHUI, OOMJINE TIEPEePHIBOB
U TOPU3OHTOB KOoHAeHcanuu. [loaTomy, HecMOTps
Ha MHOTOYMCJIEHHbIC HOBBIE JaHHEIE, ITOSIBUBIIH-
ecs B nmocinenHue 20 jeT, r’1aBHBIM 0O0pa3om OJia-
rogaps ucciaegosanusiM B.B. MutTta (06001116 HEI
B Mitta, 2017; MwuTra, 2019a, 20196, 2021), 30Hanb-
Has IIKajla 3a 3TO BpeMsl ocTallach 6e3 0COOBIX
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W3MEHEHUM, a IpeaiaraBiiiecs nHQpa3oHaIbHbIC
noapaszaeiaeHus (Murra, 2007) B najnbHel1leM He
HCIIOJIb30BAINCh.

HecMoTpsa Ha mpucyTcTBUE OOIIMX POOOB
1 B MEHBIIICH CTEeNIEHW BUAOB B PSI3aHCKOM SIpyce
eBporneiickoit yactu Poccun, CeBepo-3anmagHoii
EBponbl 1 Cubupu, conocraBjieHue LKA 3TUX
PETUOHOB OCTAETCS B TOU UM MHOM CTEIIEHU yC-
JIOBHEIM. Hanbosee BaskHBIM IIMPOKO IIPOCIIEKU-
BaeMbIM MHTEpBajoM siBiseTcs 30Ha Hectoroceras
kochi, KoTopast MOXET OBITh YCTAHOBJIEHA BO BCEX
9TUX peruoHax (B TUIIOBOM pETMOHE €ii COOTBET-
cTByeT 30Ha Riasanites rjasanensis, B KOTOpOi1 Tak-
ke BcTpevaroTcsa Hectoroceras). ComnocTaBieHue
0oJiee BBICOKMX MHTEPBAJIOB PSI3aHCKOI'O SIpyca OC-
HOBBIBAeTCS B MEPBYIO oUepeb Ha TaHHBIX O CMe-
He Surites Ha Bojarkia, kotopsie 3a npenenamu Cu-
0upu ocTarTCA HeogHO3HAaYHBIMU (Janssen et al.,
2022).

JIBycTBOopuaThie MojLTIOcKH (cemeiicTBo Buchiidae)

B nomonHeHue K 30HAJABHEIM IIKAajlaM 110 aM-
MOHHUTaM OOJIbIlIOe 3HAUCHUE AJISI pacUJICHEHU
OopealabHBIX pa3pe30B B MOrPaHUYHOM MHTEpPBa-
JIe 10pbl U M€Jla UMEIOT IIKaJibl, OCHOBAaHHBIE Ha
IMOCJIEA0BATEIBHOCTH IBYCTBOPYATHIX MOJLIIOCKOB
ponoB Buchia u Praebuchia cemeiictBa Buchiidae
(3axapos, 1981; Zakharov, 1987). PacceneHue
3TUX IBYCTBOPOK HE KOHTPOJIMPOBAJIOCH (palrms-
MU, Oarogapst yeMy OTHU U Te Xe BUIBI OyXUUI
BcTpedanuch B CeBepHOM ITONYIIApUM IO BCEil
ITan6opeanbHOIl HagoOJACTU, a B OTIACIbHEIE
BpeMeHHBIC MHTEPBaJIbl IIPOHUKAJIM TaKXe 3a e
Mpeneibl, IPUCYTCTBYSI B TOM YHMCJIe B TAKUX pe-
TMOHAX, TJIe HaXOOKu O0OopealIbHBIX MU cy000-
pealbHBIX aMMOHUTOB HEM3BECTHEI, HAIIpUMeEP
B Mekcuke, Ha Kyb6e, B Kprimy, 3akacniuu, Ha
KaBkaie u B 3akaBkasdbe (SAHuH, 1970; ToBOU-
Ha, 1988; Zakharov, Rogov, 2020; 3axapos, 2022).
IloaTOMY B pernoHaabHBIX IIIKAJIaX, OCHOBAHHBIX
Ha Oyxusx, npeobiaagaroT OyXxMa30HbI ¢ OJMHA-
KOBBIMH BUAAMU-UHAEKCAMHU, a HAXOOKU OyXuii
C aMMOHUTaMM TETUYECKOTO IMPOUCXOXKICHUSI
MMEIOT BaxKHelilllee 3HaueHue 1JIs1 0opeabHO-Te-
TUUYECKOI KOppesIUY TepMUHAIbHOM 10phl. [Ipu
3TOM CKOPOCTb 3BOJIIOLIMU OyX1und Ha pydeke 1opbl
1 Mella Obljla OYeHb BHICOKA, W MPOMOJIXKUTEIb-
HOCTb OyXMa30H 3[eCh COMOCTaBUMa C ITPOIOJ-
KUTEJIBHOCTHIO 30H II0 aMMOHHUTaM. 30HaJIbHBIE
IIKaJIbI 0 OyXMKUAaM pa3pabaTbiBaiich HAUMHAS
c koHua XIX B. (Jlary3en, 1888). Han6omnee monHas
U ITeTajibHas ITOCIeI0BaTeIbHOCTh OyXUHI yCTa-
HOBJIEHA B BEpXHE0ATCKOM—HUKHETOTEPUBCKOM
nHTepBaiae BoctouHoit Cubupu (3axapon, 1981).
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IIpenmymiecTBO CMOMPCKOI KAl IIEpen pa3pa-
baTbIBaeMOil B T€ K€ TOIbI CEBEpOaMEPUKaHCKOM
IIKaJolil 3aKJII0YaeTCcsI B TOM, YTO CUOMpCKUE
pa3pe3bl XOPOIIIO OXapaKTepru30BaHbl HAXOAKaMU
aMMOHUTOB, UTO MO3BOJIMUJIO AeTaJIbHO CKOppe-
JIMpOBaTh OyXMa30HbI C aMMOHMTOBBIMU 30HAMHU
U noa3oHaMu. HegocTtaTouHo TOUHAass KOppesiius
aMMOHUTOBBIX 1 OYXHEBBIX 30H OTMEUAETCS TOJIb-
KO B HMXXHEBOJIKCKOM MOABIPYCE U HU3aX CPeld-
HEBOJIKCKOI'0 IMOIBSIPYCa, TaK KaK 3TOT MHTEpBa
Ha ceBepe BocTouHoit Cubupu npeacTtaBieH He
B MOJJTHOM 00beMe U CUJIBHO KOHIEeHCHUpPOBaH. 3a
npenesiamMmu CUOUPHU XOPOIIO OXapaKTepU30BaH-
HBIX OyXMSIMU U aMMOHHUTaMU U B TO XX€ BpeMs
JIeTaJlbHO U3YUYEHHBIX pa3pe30B HEe TaK MHOTO.
JocTaToOYyHO MOJHBIE U MPUBSI3aHHbIC K aMMOHU-
TOBOM 30HAJIbHOM IIKaJIE MOCJIEI0BATEIBHOCTH
Oyxuii yctaHoBjaeHbl Ha IlpunonsipHom Ypane
u 6acceiiHe p. [ledopa (MecexxHUKOB u ap., 1979),
a Takxke B 3anmagHoil Cubupu (MecexX HUKOB U 1Ip.,
1984; 3axapos, Jle6enen, 1986). B To ke Bpems
B TUIIOBOM PETrMOHE BOJIKCKOTO 1 PSI3aHCKOIO SIpY-
coB, B [loBomXbe, BOJKCKHUE OYyXUU TPEeOYIOT pe-
BU3UU. JIMIIb IO MOCIen0BaTeIbHOCTU OYXUil psi-
3aHCKOTO sSIpyca UMEIOTCSI HOBBIE cBeneHMs (YpMaH
u 1p., 2019), HO pa3IMIKA B COCTaBE KOMILJIEKCOB
pa3HBIX pa3pe30B (PaKTUISCKH MO3BOISIOT 34eCh
BBIAEJIUTH TOJABLKO ciaou ¢ Buchia volgensis. B pa3-
pe3e Kammup BHyTpu nHTEpBana ¢ B. volgensis
MOXHO HaMeTUTh IocaeaoBaTesibHOCTh B. oken-
sis—B. jasikovi—B. tolmatschowi (Baraboshkin et al.,
2016), HO CIOXXHO CKa3aTh, MOXHO JIM €€ IpocJiie-
IUTH B IPYTUX pa3pe3ax 3TOro peruoHa.

B HacTos1Iee BpeMsl 30HaJIbHbBIE IIKAJbl 110
Oyxuugam pa3paboTaHbl 1Js1 Bcex paitoHoB IlaH-
bopearpbHOI OMoreorpadmyeckoil HagooOIaCTH,
HO TIOJIOXKECHME T'paHUIl OyX1Ma30H 110 OTHOIIEHUIO
K aMMOHHUTOBBIM 30HAM U Jaxe IOIbspycaM He
BCera TOYHO OIpeaesieHO, OCOOEHHO TaM, Tle
HaxXoJKW aMMOHUTOB peaku (Hanmpumep, Ha Ce-
Bepo-BocToke Poccum). I'panuinibl Oyxma3oH ycra-
HaBJIMBAIOTCS UJIM IO IOSIBASHUIO BUIa-UHIEKCa,
WUJIM 110 MHOTOYMCICHHBIM HaXoAKaM BUIa-UHIEK-
ca, KOTOPHI MOXET BCTPEYaThCs TaKKe 3a IIpeie-
JaMu cBoei 30HHI (Zakharov, 1987). OnnHakoBas
crpaturpadudeckas mociIeI0BaTeIbHOCTb Oy XUt
Ha oOImMpHON Tepputopuu ceBepa EBpaszuu u Ce-
BEpPHOI AMEPUKM ITO3BOJISIET CIUTATh CJIOU, COIEP-
JKalll¥e OOHU U T€ Xe WJIM BUKapUPYIOIIUe BUIbI
OyXHii, Te0JJOrMYecKr OAHOBO3PACTHBIMU (pucC. 3,
4). K coxaneHu1o, 0yXxma3oHBI HE TTO3BOJSIOT TIPO-
BECTU I'PAHUILY BOJIXKCKOI'O M PSI3aHCKOTO SIPYCOB,
nockojabkKy 6yxmazoHa Unschensis oxBaTbliBaeT
KPOBJIIO IOPCKOM CUCTEMBI Y TTOAOIIBY MEJIOBOM.
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BOJIKCKHHN SPYC BEPXHEU

[TanGopeanbHasI KOppEIsLUs BOJXKCKUX U PSI-
3aHCKUX OyXMa30H HedaBHO Obljia OoNMyOJIMKOBa-
Ha aBTopaMu (Rogov, Zakharov, 2009; Zakharov,
Rogov, 2020) u 31ech NpUBOAUTCS MTPAaKTUUYECKU
B HeM3MeHeHHOM Bue (puc. 3, 4). JIums rpaHuia
O0yxwuaszoH Jasikovi u Tolmatschowi B HacTos1Ieit pa-
00Te MOHMXKEeHA 10 HUXHEN YaCTU aMMOHUTOBOM
30HBI Subanalogus, ncxoms U3 TaHHBIX O pacIpo-
CTpaHEHUU BUJIOB-UHAEKCOB 30H (3axapos, 1981).

Panunoasapun

Pagnonsapuy B BOIKCKUX OTIIOXEHUSIX Poccun
M3BECTHHI JaBHO. BriepBhie IMIpUCYyTCTBUE pagnoisi-
puii B BoJixkckux pochopurtax bacceitHa p. Bstka
orMmetua H.I. Kaccun (1928), a mo3gHee coOpaHHbIE
MM MaTepuaIbl 1o mndam ou1am ormmcansl A.B. Xa-
6akoBbIM (1937). Boaxckue paguonspuu Tuma-
Ho-ITeuyopckoro u baxkeHoBcKoOro He(TEra30HOCHBIX
paitoHoB ObLIM peaMeToM u3ydeHus I.9. KosnoBoit
(1983, 1994; BpanyuaHn u np., 1986), koTopas mpen-
JIOXKWJIA BBIICISITH XapaKTePHBIC CTpaTUT papIeCK
3HAYMMBIE CPEeIHEBOJIKCKUI, CpeHE-BePXHEBOJIXK-
CKUIi, BEPXHEBOIKCKU—OEPPUACCKUI KOMITJIEKCHI.
DTH KOMILJIEKCHI B paHTe CJIOEB ¢ (DayHOM MPUHSITHI
B peTMOHAJIbHOI cTpaTurpauueckoil cxemMe Bepx-
Heill opbl 3anagHoii Cubupu (PeweHue..., 2004).
ITozxe Obla npenjiokeHa HECKOJIbKO MHas MOoce-
JIOBaTEeIbHOCTh KOMILJIEKCOB AJ1s1 3anaaHoil Cubu-
pu (AmoH, 2011). BmecTe ¢ TeM yKa3aHHBIE BbIILIE
ouocTparurpadpuIecKre CXeMbl CTpagalid TeM OC-
HOBHBIM HEJIOCTATKOM, UYTO BCE UX BUIBI-MHIEKCHI
He Ob1In Tipu3HaHbl BanugHeIMU (O’Dogherty et al.,
2009), nocKoabKY ObLIM OMKUCAHBI MO CAYYalHBIM
cpe3aM B niudax. Boikckue KOMIIIEKChl paguo-
JIIpUii ObLJIM OMUCaHBI TaKXXe U3 bacceitHa p. Bou-
ra (paspes I'opoguiiu; Buirnesckasi, bapabomkuH,
2001), p. Mesensb (pa3pe3s 110 p. Ilema; Vishnevskaya,
Kozlova, 2012), BOTXCKO-pSI3aHCKUE KOMITJIEKCHI —
Ha apKTUUYeCKOM IMobepexbe B pa3dpe3de HopaBuk
(bparun, 2011), a pa3aHckue — B aeabte p. JleHa
(Bumnesckas u ap., 2014) (puc. 5). H.IO. Bparu-
HbIM (2011) B morpaHMYHOM MHTEPBAJIC IOPbI U Mesa
pa3pe3a Hopasuk (ApkTuueckasi Cubupb) ObIIN
YCTaHOBJICHEI IBa CYIIECTBEHHO Pa3JINYHBIX KOM-
MJjeKca paguoysapuii: ¢ Arctocapsula magna (cpen-
HUI MOOBSIPYC BOJIXKCKOro sipyca, 30Ha Epivirgatites
variabilis) u ¢ Arctocapsula perforata (Bepxu BepxHe-
r'o IoabsIpyca BOJIKCKOIO sIpyca—HU3bI PS3aHCKOIO
sgpyca, 30Hbl Chetaites chetae u Chetaites sibiricus),
B COCTaBe KOTOPBIX UMEETCS TOJIbKO OJMH OOt
BuUI (Acaeniotylopsis nordvikensis Bragin), a pomoBoii
COCTaB CUJIBHO pa3nyaeTcsl.

B mocnenHue ronbl BEIPpOC MHTEPEC K paauo-
JISIpusIM 0a>keHOBCKOM CBUTHI 3amanHoit Cudupu.
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IOPBl U PI3AHCKHUU SPYC... 43
M3-3a pegkocTu HaxomoK MakpodayHBl B KepHE
BO3pAacT IIECTH MayeK 0aKeHOBCKOM CBUTHI U €€
aHaJIOrOB yCTaHABJIMBAeTCs HE BCeraa, a Ha ILJIola-
I OTMEYaeTCsl CKOJIbXXKEeHME UX TaTUpPOBOK ([I3100a
n np., 2022; IManuenko u ap., 2022). Hemocratok
onpeneanuMbix MaKpo(OoCCUIUIt B KEpHE U3 Daxe-
HOBCKOI CBUTHI (cM. puc. 9—10 B [laH4yeHKoO U 1p.,
2022) unum maxe WX MOJHOE OTCYTCTBUE B BBICOKO-
YIJIEpOAUCTHIX KpeMHUCTHIX nHTepBasax (ITaH-
YeHKO U np., 2015) o0ycnoBuIN HEOOXOMUMOCTD
MPUBJICYECHU ST HEMAJICOHTOJIOTNYESCKUX U MUKPO-
MMaJICOHTOJOTMIECKUX METOIOB IJISI pacuJICHEHM S
1 KOPPESIIUU 3TUX oTiIokeHuit. [1ocKoIbKY T10-
rpaHUYHBIE OTJIOXEHUS I0phl U Mena (0aKeHOB-
cKas CBUTa W ee aHaJiorn) B 3amagHoit Cubupu He
BBIXOAST Ha MOBEPXHOCTh M M3Y4YalOTCS TOJIBKO MO
KEpHY, HAaXOIKU pagUuOJISIpUii, KOTOPHIE SIBISIOTCS
B 9TOM MHTEpBaJje NOPOAOOOPa3yIOLUIMMU, UMEIOT
ocoboe 3HauYeHHUe, TaK KaK BEPOSITHOCTh MX OOHa-
pyXeHU s B KEpHE HAMHOTO BBIIIE, YeM Y PYKOBOISI-
meit MakpodayHHI.

B cBsa3m ¢ BEIIIETIEpeYNCICHHBIM BO3HUKJIA
HEeOoOXOAMMOCTh 0oJjiee YyIiIyOJeHHOro U3yYeHUs
paguosipuii U3 KEPHOBOT'O MaTepHaia ¢ UCIOJb-
30BaHMEM HOBBIX, 00JIc€ COBPEMEHHBIX METOMIOB
nccnegoBanuit (Bumnaesckas u np., 2020; McaeBa
u ap., 2023; Ucaea, I'atoBckmii, 2023).

I[IpumeHeHUEe MeTona PEHTI€HOBCKO MUKPOTO-
Morpaduy 1 XUMUIECKOTO BEIICICHUS 00hEMHBIX
(dopM panuonsipuit U3 KapOOHATHO-KPEMHUCTHIX
IIOPOJI TTO3BOJIMJIO YCTAHOBUTH MSATH CTpaTUTpa-
(brueckux moapas3aesieHUil B paHre 30H U CJIOEB
1 OXapaKTepu30BaThb BUIBI-MHIEKCH 30HAJIbHBIX
KOMILJIEKCOB paaunoisapuii (BumHesckass u ap.,
2020 u np.) (puc. 5). B mocnennue rogbl HOBBINM Ba-
PUAHT CXEMBbI CTaJl UCITOJb30BATHCS KaK Mt OMo-
CTpaTUrpa¢uIecKoro pacuyjeHeHu s, Tak 1 IJIis
KOppeasiiny pa3pe3oB 0aXXKeHOBCKOI'O TOPU30HTA
(ITanuenko u gp., 2015, 2021; Vishnevskaya, 2017,
AwMoH n 1p., 2022).

B ApkTuueckoii obinactu Poccuu coBpeMeHHas
panuoJisipueBasl cxeMa pacuyJIeHEHMSI BOJIXKCKUX
OTJIOXKEHUI TIpeaioXeHa TOJBKO IS 0aXeHOB-
cKoit cBuThl 3anagHo-Cubupckoili HepTerazoHoc-
Holt npoBuHIMK (BumneBckas u np., 2020). B oc-
HOBaHMM 0aXEHOBCKOI CBUTHI BBIACISIETCS 30HA
Parvicingula antoshkinae—P. blowi (HUXXHW TOIB-
SPYC BOJIXKCKOTO SIpyca—HU3bI CPETHEro Moabspyca
BOJIKCKOTI'O sIpyca), BUABI-MHAEKCHI KOTOPOii mpe-
CTaBJIEHBI BEICOKOKOHWYECKMUMHU HUPTOUIHBIMH
Nassellaria ¢ 6oxbIIMM YKuciioM KaMep. B 3o0Hanb-
HOM KOMIIJIEKCe IIPUCYTCTBYIOT BCce MOpdooru-
yecKue TPYIIbl paguonsapuii (AMoH u ap., 2022).
Cnou c P. blowi MOryT ObITh yCTAHOBJIEHBI B pa3pese
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BOJIKCKHHN SPYC BEPXHEU

Toponuiu B mipeneiax HUXKHEBOJXKCKUX aMMOHM-
ToBbIX 30H OT Klimovi 1o Pseudoscythica mo macco-
BBIM HaxonmkKaM Buaa-mHaekca (Bumnesckast, bapa-
o6omkuH, 2001). Beimecneaytoiias B 6axkKeHOBCKOMN
CBUTE cpenHeBoJIKcKas 3oHa Parvicingula jonesi—P.
excelsa mpencTaBisieT 3HAUUTEJIbHBIM MHTEpEC
Oiaromapsi TOMY, 9YTO K 3TOMY MHTEpBaJly pa3pesa,
CIIOXKEHHOMY KE€POreHO-KPEMHUCTHIMU ITOPOAaAMU,
MIpUYpPOYESHBI MaKCUMaJibHEIe HEGTEIIPOSIBICHU S
(KanmbikoB, banymkuna, 2017). Buabl-uHaeKChI
OTHOCSATCS K TAKCOHAM ¢ HAuOOJIbIIMM YHUCJIOM Ka-
MEp U XOPOIIO AMaTrHOCTUPYIOTcS Kak B COM, Tak
U B OIITHYCCKOM CBETOBOM MUKpoOcKoIie (Buirxes-
ckag u ap., 2020). Bo3pacT 30HbI NOATBEPKAEH Ha-
xonkamu Epivirgatites cf. laevigatus Rogov B cTpa-
TOTHUIIE, a TaKXe €NIMHUYHBIX aMMOHUTOB 30H
Groenlandicus, Vogulicus n Exoticus B Bepxax 30HbI
npyrux paspesoB (bpanydan u np., 1984; ITanueH-
KO U Ap., 2015). UHTepBany 3TOi 30HbI, BO3MOX-
HO, YaCTUYHO OTBEYAIOT CPEIHEBOJIXKCKHUE CJIOU
¢ Parvicingula papulata B bapeHiieBomopcko-Iledop-
cKoit obyactu, ciou ¢ Parvicingula jonesi n3 ammo-
HUTOBBIX 30H Panderi—Virgatus 6acceitna p. Me3eHb
(Vishnevskaya, Kozlova, 2012), a B pa3pe3e ['opoan-
1A — CJIOM C BBICOKOKOHMYeCKUMU Parvicingula,
cocTaiistioniumMu 6osee 50% oT cocTaBa KOMIIIEK-
ca, U3 CJIaHIIEHOCHOM TOJIIIIM aMMOHUTOBOM 30HBI
Panderi (Bumrnesckasi, bapa6omkun, 2001). Beige-
JISITh BEPXHEBOJIKCKYI0 30HY Parvicingula rotunda—P.
alata mo3BOJISIET MEPBOE ITOSIBIIEHNE 30HAJIBHOTO
Buga Parvicingula alata Kozlova et Vishnevskaya,
2012 n akme P. rotunda (Hull, 1977), nocnemHui
BUA-UHAEKC Xopolo onpeaensercs B COM u 1o
PEHTIEHOBCKOM MUKpoToMorpaduu (Buiraesckas
n 1p., 2020). B mo3mHeBOIKCKOE BpeMsT OTMedaeT-
cs1 o0lImee yMEHBIICHNE BHICOTH PAKOBUH IIMPTOM-
JIeil ¥ TIOJTHOE MCYE3HOBEHME BEICOKOKOHUYECKHUX
¢dopMm paguongpuii. 3ona Parvicingula rotunda—P.
alata moaTBepKIeHa HaX0AKaMU aMMOHUTOB 30HbI
Chetae B pa3pesax [lIupornoro Ipnoossa (ITanuyen-
Ko m 1p., 2015) 1 MoxkeT OBITH TTpociexkeHa B I1o-
BOJIXKbe, IlIe OJIM3KNI KOMILJIEKC YCTAHOBJICH B aM-
MoHUTOBBIX 30Hax Catenulatum—Nodiger (puc. 5).
3ona Parvicingula rotunda—P. alata B 3anagHoii Cu-
O6upu yacTo oTaenseTcs oT 30HHI P. jonesi—P. excelsa
MAaJIOMOIITHBIM MUKPOIIPOCIOEM C MEPEOTIOXKECHU-
eM KapOOoHaTHOTo mMaTepuala, AeTputa Oyxuii, ou-
TOM paKyIIKY IPU3MATUUECKIX CJIOEB MHOIIEPAMOB.
B Hu3ax 30HBI BBIAEISIETCS HECKOJIBKO TY(POTeHHBIX
npocioeB (ITanuenko u ap., 2021, 2022).

BHe3amHasg BCIBIIIKA YMCIAEHHOCTU paliulo-
nsapuit poga Williriedellum (Bumnesckas, 2019),
MPEeICTABUTEINM KOTOPOro IMPEKPACcHO Y3HAIOTCS
Kak B COM, Tak 1 B OIITUYECKOM MUKPOCKOITC U T10
PEHTTEHOBCKOII MUKPOTOMOTpaduu, IMO3BOJISIET
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BBIACISITH OCHOBAaHNE BEPXHEBOJIKCKO-PSI3aHCKOM
30Hbl Parvicingula khabakovi—Williriedellum
salymicum B ToJlle KpeMHUCTO-KapOoHAaT-
HBIX Topoa 3amanHoit Cubupu. Bua-unmexc
Williriedellum salymicum siBiasieTcst 9HAEMUKOM
ApKTHUYecKOIf 00JlacTH, OH BIepBbIe OB ONMCAH
u3 30Hbl Kochi BepxHecanbiMckoii ckB. 17P (bpa-
IydaH u ap., 1984) u BcTpeyaeTcs BILUIOTh 10 30HbI
Mesezhnikowi (ITanueHnko u ap., 2015) B pa3pesax
LHeHTpanbHOI yacTu 3anagHoit Cubupu (Iupor-
Hoe [IpnoGke).

3oHalbHbBIE BUAB BOJXCKOIo spyca
(Parvicingula blowi, P. jonesi, P. rotunda, BriepBbIe
onucanHbple N3 Kanndopunn) ObIIN paHee WC-
IMOJIb30BaHBI B KaUeCTBE BUIOB-MHICKCOB BepX-
HEKMUMEPUIK-TUTOHCKUX M TUTOHCKUX CJIOEB OIS
pacuJieHeHHsI KPEMHUCTHIX pa3pe3oB YyKoTcKoro
n Kopsikcko-Kamuarckoro pernonos CeBepo-Boc-
toka Poccunm (Filatova et al., 2022). [loreHuInansHO
3TU BUIBI MOTYT OBITh MCIIOJIB30BAHEKI AJISI MEXpe-
rHoHajabHOM Koppensauuu. CeBepoaMepruKaHCKas
30HaJIbHAsI cXeMa IT0 paguoisIpUsSIM AEMOHCTPH-
pyeT IMPOKOE UCMHOJIb30BaHUE BUIOB CEMENCTBA
Parvicingulidae (Parvicingula blowi, P. excelsa, P.
jonesi), KoTopble SIBISIOTCS BaXHBIMU OMOCTpa-
TUrpapuIecKuMMU MapKepaMy WU BUIaMU-UH-
nekcaMu. s BepxHeit yacTu TUTOHA U HUXKHEH
yacTtu 6eppuaca CeBepo-Boctoka Poccum npen-
JIOKEH €MUHCTBEHHBIN CTPAaTOH MO paaUOJSIpUIM
(com ¢ Parvicingula khabakovi—Mirifusus baileyi).
bnaromaps mpucyrcrButo Parvicingula khabakovi
B OOJIBIIMHCTBE pPa3pe30B APKTUYECKOK 00gacTu
(HopaBuk, 3ananHas Cubups, Iledopa) u B Tuxo-
okeaHckoit obnactu (CeBepo-BocTok Poccuu, Ka-
TUdOPHUA), OH TaKKe MOXKET ObITh UCIIOJIb30BaH
B LIeNIsAX cTpaTurpadudeckoit koppeasuuu. Cpen-
HeMy—BepxXHeMy OeppHacy M HMXHEMY BaJlaH-
KMHY OTBeUaloT cjou ¢ Sethocapsa trachyostraca—
Mirifusus chenodes. MX BUABI-UHIEKCHI
B bopeanbHO-ATIaHTHYECKON U APKTUYECKOM
00J1aCTSAX 10 HACTOSIIEr0 BpeMEHU He BCTPEUYCHHI.
B enuHMYHEIX clly4asix pa3pesbl, OTKYIa U3BECTHHI
pamguoJIsIpuM, OXapaKTepru30BaHBI HaXoaKaMu Oep-
puac-BananxuHckux Buchia (Bumnaesckas, 2001).
B TeTnyeckoii paanoasipMueBoOil cxeMe IpaHUlia
IOpBI U MeJia MPOXOAUT BHYTPU 30HHI 13, KoTOpas
BKJIIOYaeT B ce0s1 BEepXU TUTOHA U HU3BI Oeppua-
ca. Koppensaius paanonssprueBbIX ITOApa3aeICHUI
CeBepo-Tuxookeanckoro pernotHa Poccum, a Tak-
ke ApkTo-bopeanbHoro, BkJtoyvarwiiiero bapeH-
LIeBOMOpPCKMii, BepXHEeBOIKCKMiI peTMOHBI, CEBEP
3anmagHoit Cubupu u JlanTeBOMOPCKUIT pernuoH,
BO3MOXHa C paauosspueBbIMU 30HaMu CeBepHOit
AMepHKU ¥ 3aTPyIHEHA C TETUUYECKUMU, ITI0CKOJIb-
KY OTCYTCTBYIOT TeTUUECKNE MAaPKUPYIOIINE BUIHIL.
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Ho B ceBepoaMepnKaHCKOM paguoIsipueBOM cXeMe,
KaK U B CXxeMe I10 paauoJIIpUsIM, IIPeaIoKeHHOMN
JlJIs1 ApreHTUHBI, BepXaM TUTOHA OTBeYaeT 30Ha 4q,
a Hu3aM OGeppwuaca 3oHa 5 (BumneBckas, 2020).

Takum obpa3om, paguosIpuu, IpU OTCYTCTBUU
pyKoBoAsIeit MaKpodayHbI, SBISIOTCSI OTHUM M3
3HAYUMBbBIX HHCTPYMEHTOB JJISI CTpaTUrpaduuecKo-
ro pac4JeHEHUS U KOPPEISIIUU TJIMHUCTO-KPEeM-
HMCTHIX U KapOOHATHO-KPEMHMCTHIX Pa3pe3oB
ITan6opeanbHOI HagOOJIACTH.

JInHOImUCTBI

CucreMaTH4YeCcKOe U3yYEeHHE UCKOITaeMbIX LIUCT
JuHodareanaT (IMHOUUCT) Ha TeppuTopuu Poc-
cuu 6b110 HadyaTo T.M. Bo3xxeHHMKOBOIT B 60-X ro-
JaxX MpolLIoro Beka. B cBoux uccienoBaHusgx oHa
OCHOBHOE BHMMaHUeE yaelsjia MOp(OJIOTUH U CHU-
cTeMaTHUKe 3TOM I'PYIITHl MUKPOGOCCUIINIT U TIPO-
0J1eMaM TEpMUHOJIOTUHU, IIOCKOJIBKY 3TH BOIIPOCH
B TO BpeMs# ObIJIM HEZOCTAaTOYHO pa3paboTaHBbI.
B pesynbrate 3TUX UCCaeIOBAaHUI ObLIU ONyOaU-
KOBaHBI MOHOI'paduu, Te IPUBEICHBI OITMCAHU S
MHOTHX BUAOB, poaoB 1 ceMeiicTB (Bo3xkeHHUKOBaA,
1965, 1967, 1979). B ToMm 4ucJe cioma BOLINA U Ma-
TepHrabl 10 BOJKCKOMY U PSI3aHCKOMY sIpycaM M3
pa3IMYHBIX MECTOHAXOXACHUI Ha TEPpPUTOPUU
eBporieiickoit vactu Poccun nu Cubupu. B onuca-
HUSIX TAKCOHOB OBIJIM ITPUBEACHBI CBEIEHUS 00 UX
cTpaTUrpadUIecKoOM pacIIpOCTPaHEHUM, HO B -
POKOM AMaria3oHe, 10 sipyca. JletaabHbIX OMOCTpa-
turpadpudyeckux uccienopanuii T.D. Bo3xkeHHUKO-
BOM HE MPOBOJAMUJIOC.

B manpHeimem maauMHOJOTaMU OTMEYajioCh
MPUCYTCTBUE TUHOILIMCT B BOJIKCKOM sIpyCe, HO
COCTaB aJbroJIOTUYECKUX KOMTIJIEKCOB HE OTUCHI-
Basicsi. [lepBast mociienoBaTeIbHOCTh BOJIXKCKO-Ba-
JIAaHXXUWHCKUX TUHOLMCT OblJia OMyO0JIMKOBaHa 110
MaTtepualiaM U3 pa3pe3oB KysbMuHckoe, YeBKMHO
u YepHas peuka Oacceitta p. Oxa (@egoposa, I'ps-
3eBa, 1984). B nutupoBaHHOII paboTe IpUBEICHO
ouocTpaTurpaduyeckoe pacrpenesieHie TMHOLMCT
OTHOCUTEJIbHO aMMOHMTOBBIX 30H C YKa3aHHEM
MMOJIYKOJNYECTBEHHBIX XapaKTePUCTUK TaKCOHOB.
st KoMILIeKca TUHOIIMCT U3 BEPXHEBOJIXKCKOIO
noabsapyca (3oHa Subditus (=Catenulatum 3aech))
oTMevanoch obunue pona Tenua (mo 28%) u pas-
HooOpa3ue Gonyaulacysta, a TaKxXe IIPUCYTCTBHUE
TaKCOHOB, KOTOpbIE CETrOAHs pacCMaTpUBaIOTCSI
Kak cTpaturpacduyecku BaxHbIe; poa Spiniferites
u Bua Gochteodinia villosa (Vozzh.) Norris.

3oHallbHOE pacuJieHeHUE BOJIXKCKOTO sipyca
o TUHOLMCTaAM IJisl eBpoleiickoil yactu Poc-
CUM ObLJIO NPEAJIOKEHO HA OCHOBAHUM U3YUYEHMU S
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TUIIOBBIX pa3pe3oB Iopoguinm n Kammup, a Takxke
paspes3a Kyspmunckoe (Riding et al., 1999). berio
YCTAHOBJICHO YEThIpE 30HbI, TPAHUIBI KOTOPBIX
OIpenesiINCh IO MOSIBJICHUIO U UCYE3HOBEHU IO
cTpatTurpaduueck BaxKHBIX TaKCOHOB. Hns ka-
JKIOM 30HBI TaKXKe OBbILJIM OIMMCAaHBI XapaKTePHBIE
KOMILJIEKCHI TMHOLIUCT, IPUBEACHBI KOJINUYECTBEH-
HBIE XapaKTEepPUCTUKHU POAOB M BUIOB M UX JTMHA-
MHKa o pa3pe3aM. [lozgHee B OGuocTpaTurpa-
(prueckylo mociaenoBaTeIbHOCTh JUHOILIMCTOBBIX
OMOCTPAaTOHOB U COCTaB CTpaTUTpadUUIECKU BaK-
HBIX TAKCOHOB OBLIM BHECEHBI YTOUYHEHUS U IO-
IIOJTHEHU I IO MaTepuajaM u3 paspesa lopoguimnm
(MemeBunkast, 2021). OTMeTUM, YTO TUHOILIUCTO-
Bble OMOCOOBITHSI, KOTOPBIE ITOJOXEHbBI B OCHOBY
pacYJIECHEHUS BOJIXKCKOTO sipyca €BpPOICMCKOM Ya-
ctu Poccuu, nMEIOT 3HAYUTENbHBIN KOPPEISIIIUOH-
HBIi1 HOTeHIIMAJ U IIPOCICKMUBAIOTCS HA OJIM3KUX
cTpaTurpaduIeCKMX YPOBHSIX KaK Ha TEPPUTOPUH
Cubupu, Tak U Ha ceBepe 3anagHoil EBporibl, roe
lIKaJjla mo AMHOLMCTaM pa3dpaboTaHa Haubojee
netanbHO (puc. 6). MHOCTpaHHBIMU aBTOpaMu
no martepuasiaM pa3pe3oB loponuinu u Kamnup
OBILJIO MPEIJIOKEHO aJIbTepHATUBHOE pacyieHEHUE
BOJIXXCKOTO spyca nmo nuHouuctaMm (Harding et al.,
2011). ITpruuHBI 0OTKa3a OT MpeabIAYIIeil Moaen
B CTaThe HE OOBSICHSJIUCH. DTO aJIbTEPHATUBHOE
pacujieHeHue BpsI I MOXHO paccMaTpUBaTh KakK
yIauHOE, IIOCKOJIBKY JJISI OIIPeneICHUS TPaHUIl 11~
HOIIMCTOBBIX 30H OBIJIM BHIOPAaHBI B OCHOBHOM TaK-
COHBI IIIUPOKOTO CTPATUTPa(UUYECKOTO AUAMA30HA
(ITemeBuikas, 2021).

CpaBHUTENbHBI aHAAU3 KOMIIJIEKCOB AUHO-
IIMCT M3 BOJIKCKOTO sipyca U €ro cTpaTurpacpuye-
CKMX aHaJOroB MOKa3blBaeT 3HAUUTEJIbHOE CXOI-
CTBO POJOBOr0O COCTaBa TMHOILIMCT Ha TEPPUTOPUU
eBporIeiickoil vactu Poccuu, CeBepoMOpCcCKOTO
pervoHa U boiarapuu, 4To O6bIJI0 OOYCIOBIEHO
CBSI3SIMU MEXAY 3TUMM aKBaTopusiMu uepes art-
cko-TTonwckmit 1 Kacnuiickuii mpoaussl (Ilemre-
BULIKas U Ap., 2022). Haubonrblnas B3auMoOCBsI3b
HaOJomgaeTcsa MeXAy acCoOUMalusIMUA TUHOLIUCT
Pycckoro Mops 1 ceBepoeBpOIECKNX aKBaTOPHIA,
YTO NPOSBISETCI U B OMOCTpaTUrpapuuecKmx mo-
CJIEAOBATENIBHOCTSX: B HUXKHEN U CPETHEN YacTIX
BOJIKCKOTO sIpyca JJIsI 3TUX PETMOHOB BBIACISIETCS
HECKOJIbKO peTiepHbIX KOPPEIITUBHBIX OMOCOOBI-
tuit (puc. 6). Cienyer OTMETUTD, YTO 3TU KOppe-
JIAIIAOHHBIE PyOEeXH ITPOCICXKNBAIOTCS 1 Ha CeBe-
po-3amagHOM MobepexXbe ATITaHTUKU, TOCKOJIbKY
JIeTajabHas MOCAeI0BaTEIbHOCTh CEBEPOEBPOITETi-
CKUX TUHOLMCTOBBIX 30H XOPOIIIO paboTaeT B 3TOM
peruoHe. DTO SIBISETCSA €CTECTBEHHBIM CJIEACTBUEM
OJM30CTU CeBEpHBIX paiioHOB 3aramHoii EBporrel
1 AMEpPUKH B KOHIIE IOPHI, ITOCKOJIBKY PaCKpPBITHE
Ne 6
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CTPATUTPA®UA. TEOJIOTUYECKAA KOPPEJIALINA

TOM 32

Ne 6 2024

Puc. 6. KnroueBbie OuocTpaTurpacdrieckKre MapKephl 110 JMHOLIMCTAM B BOJIKCKOM SIpyCe U €ro cTpaTurpacdbriecKmux aHajaorax Ha treppuropuu Cubupu, BoctouHoit

u 3anagHoit EBporbl.

, GUOJIETOBBIN — 0O0IIIE IJIS1 CEBEPOMOPCKOro pernoHa v [oxapmu,

, KOTOpPBIE IIPOCIIEXKEHEBI B 00peaibHBIX, Cy00OpeasbHBIX U TETUYECKUX 00IACTSX; XKUPHBIIA HIPUMT: MapKephI
Ha 0JM3Kux cTpaturpaduueckux pyoexax; [10 — nmocrosHHoe npucyrcrBue. KaanbpoBka TMHOLIMCTOBBIX U BBIAEIEHHBIX 0 APYTUM IpyIiaM OMOCTPAaTOHOB 3/1€Ch U Ha

, 3€JIEHBIII — CEBEPOMOPCKUE

IIBeTHOM WPUPT: CMHUI — CUOMPCKUE MAPKUPYIOLIHE TAKCOHBI JUHOLIMCT

, IPOCJIC2KEHHBIC B pa3HBIX parOHaX

KPaCHBII — MapKepbl

N

puc. 7, 8 mpuBeneHa B aBTOPCKHMX BapMaHTaX. AMMOHUMTOBA IlIKaJja B JIEBOI yacTh pucyHka — bopeanbHblii ctangapT no Hukurenko u ap. (2015a). 3oHa Praechetaites

exoticus B 3TOI mIKaJie paccMaTpUBaCTCAd KakK IMOA30HA 30HBI Craspedites okensis, a HE KaK TEpMHUHaJbHasg 30HA CPEIHEBOJIZKCKOTO IMOAbsIpYyCa.
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[laneoaTmaHTUKM IIPAaKTUIECKH TOJbKO HauMHa-
JIOCh. B TO ke BpeMsI ITONBITKY OIIO3HATh CEBEPO-
eBpOoIlelicKre TMHOUMCTOBBIE 30HBI B BOJIXKCKOM
apyce Iloabliu HENB3S Ha3BaTh yaadyHoi (puc. 6).
CuTtyalus cxoaHa ¢ eBpoIeickoit yacteio Poccuu:
BBIAEUTD UX HAIPSIMYIO HEBO3MOXHO, HO UMEET-
csl HECKOJIBKO pyOexeil, rae KII4YeBble TAKCOHBI
MMOSIBISIIOTCS/MCYe3al0T Ha CTpaTUrpaduyecku
0IM3KUX YPOBHSIX. MHTEPECHO OTMETUTD, YTO YPO-
BeHb NosABAeHUS poaa Muderongia Ha TeppUTOpUU
IMonpmu 61MXe K CUOMPCKOMY, B TO BpeMs Kak
B EBpomnelickoii Poccuu oH nyuliie cornocraBisieTcs
¢ ceBepoMopckuM. HekoToprie 6MOCOOBITUS TaK-
Ke MPOCIIEeXKUBAIOTCA B TETUUECKUX pailoHaX, HO
B OOJIBIIMHCTBE CJIydaeB Ha APYTUX cTpaTUTrpadu-
YeCKUX YpoBHSIX (puc. 6). OTMETUM, YTO B IOXKHBIX
ob6iacTsax EBpornbl BepXu I0pbl, NpeacTaBIeHHbIE
3I€Ch TUTOHCKHUM SIPYCOM, 9aCTO CJIOXCHBI M3BECT-
KOBUCTBIMU OTJIOXCHUSIMU, HEOIaTONIPUSATHBIMU
IUISI COXpaHEHUSI OPraHMKOCTEHHBIX TUHOIMCT.
JlaHHBIX TTO 3TUM pailoHaM MeHbIIIe, KOMITJIEKChI
JUHOLMCT 4YaCcTO 00eIHEHHI ¥, BUIMMO, HE B 10CTa-
TOYHOM Mepe OTpaxKarT COCTaB COOOIIECTB TUHO-
¢aarennar, OOMTABIIMX B TO BPeMSI B TETUUECKHUX
aKBaTOPUSIX. BO3MOXHO, ¢ 9TUM CBSI3aHBI 1 pa3jin-
YU B JUHOLMCTOBBIX MOCJIEIOBATEILHOCTSIX pa3-
HBIX TETUYECKUX PaiioHOB (puc. 6). K KOHIy BOJIXK-
CKOI'0 BeKa CXOJICTBO NTMHOILIMCTOBBIX aCCOIIMAIIUIA
eBporneiickoil yactu Poccuu u apyrux paiioHoB
cokpamaeTrcs He3HaunTelnbHO (IlemeBuiikas u ap.,
2022). IIpeanonaraercs, 4TO 3TO CBI3aHO CO CIO-
COOHOCTBIO NMHO(IareaaaT 00pa3oBbIBaTh LHUCThI
U TaKUM 00pa30oM MpPeoaoseBaTh 3KOJOTMUECKIe
Oapbepbl, BOZHUKABIIINE B pe3yJbTaTe 0OMEIeHU S
U IEPUOAUIECKOI0 3aKPBITUS IIPOJUBOB. TeM He
MEHEee 3TO COKpallleHHe TAKCOHOMUYECKOTO CXOMI-
CTBa HaXOIUT CBOE OTpaXeHue B OMOCTpaTUIpa-
pUYecKUX MOCIENOBATEIbHOCTAX: KOPPEISIIMOH-
HBIX PEMepOB MeX 1y eBpoIieiickoit yacTbio Poccun
1 CeBepOMOPCKUM pernoHaMy He HAaOJII0gaeTcs.

s BOMXCKHUX KOMIIJIEKCOB IMHOLMCT €B-
poneiickoii yactu Poccuu xapakTepHO pa3HOO-
O6pasye u nHorma 6oJiblIoe KOon4yecTBo (10 85%)
npeacraButelieil pona Cribroperidinium, ocodeH-
HO B cpelHel u BepxHeil yactax spyca (Riding et
al., 1999; Ilewmesuuxkas, 2021; INemeBuukasa u ap.,
2022). B auxHeill nmomoBuHe sgpyca (1o cpemHeit
gyacTu 30HHKI Panderi) obunen pox Dingodinium
(30—76%), moka3zatenb cpeaHeil U TTyOOKOBOIHOM
YyacTeil HEPUTOBOM 30HBI U XOPOIIEN aspalluy BO-
nHbix Macc (ITemeuukas, 2021; JInackas, 2023a).
B cpenHeit 1 BepxHeii yacTsax sipyca HaOJI10Jal0T-
Csl KOJIMYEeCTBEHHbIE MUKW MHIMKATOPOB HecTa-
OMJIIBHBIX U OU30KCUIAHBIX YCIOBUM: OUHOIIKUCT
npoctoii Mmopdoaoruu rpynn Escharisphaeridia
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POI'OB u np.

u Pilosidinium (mo 40%) u npazuHodutos (10 90%).
11 caMBbIX BepXOB BOJIZKCKOTO sipyca o MaTepHa-
JIaM 13 pa3pe30B ApociaaBcKoil 0671aCTH yCTaHOB-
JIEH KOMIIJIEKC ¢ JOMUHUpOoBaHMeM Senoniasphaera,
Circulodinium, Meiourogonyaulax, xapakTepHBbIit
JUTST MEJTKOBOIHBIX 00cTtaHoBOK (JImackas, 202306).
B nemoMm cocTtaB KOMITIEKCOB MUKPOMUTOIIAH-
KTOHA B BEpPXHEM YaCTU BOJIKCKOI'O sipyca eBpO-
neiickoii vactu Poccum oTpaxaeT perpecCuBHEBIN
TPEH]I.

B 3ananHoit Cubupu AMHOLIUCTHI MEHEe OOUJIb-
HBI U pa3HOOOpa3Hbl. TeM He MeHee OuocTpaTUrpa-
(bnueckas mocyienoBaTeIbHOCTD 10 3TOH I'pyIIIe
B BOJIXKCKOM sIpyce 31eCh YCTaHOBJICHA IIO0 MaTe-
puaaM CKBaXXWH M3 YpeHroiickoro, lllamMckoro,
AxxapmuHckoro u Bacroranckoro paiionos (ILLypsbi-
ruH u ap., 2000; UnbuHa, 2003; Ilyina et al., 2005).
IIpencraBuTeAbHBIE KOMILJIEKCH JUHOIIMCT U3yYe-
HBI B pa3pe3e ckB. TiomeHckast CI'6 (Ilyina et al.,
2005). B HmKHEI 9acTH BOJIKCKOTO SIpyca OOUIBHBI
Systematophora, Sentusidinium, Cribroperidinium,
XapakTepHo npucyTcTBue Ambonosphaera delicata
Leb. DTu 4epThl KOMILJIEKCAa UMEIOT PETMOHAJIBLHOE
3HaueHue. Brillle 1Mo pa3pe3y KOJMYECTBO TUHO-
IMCT COKpaIlaeTcs, YBeJAMUMBAECTCS HOJS IIpa-
3uHOGUTOB. B BepxHeit yacTu sApyca OHH 4acToO
SIBJISIFOTCS JOMUHAHTaMM, YTO OCOOEHHO Xapak-
TepHO i 6axkeHoBcKoil cBUTHI (ILlypeIiruH u ap.,
2000; Unpuna, 2003; Ilyina et al., 2005). HekoTo-
pble TMHOLIMCTOBEIE OMOCOOBITHS B CpeAHEN YacTu
BOJIKCKOTO sipyca 00eCIeYrMBaIOT KOPPEISIIINIo
¢ BocTtouHoii Cubupbio U eBpOMNeicKoil 4acThio
Poccuu (puc. 6). OTIUIUTEIBHON YepTOoii TToce-
JITOBaTeJIbHOCTEM MUKPOGUTOIIJIAHKTOHA B BEPX-
Hell yacTHu sipyca SIBJIsIeTCs YepeaoBaHue Mpa3uHO-
(uTOBBIX acconMalii ¥ KOMILJIEKCOB TUHOLIMCT
¢ xapaktepHbIMu Paragonyaulacysta? borealis (Brid.
et Fish.) Stov. et Ev. u Tubotuberella rhombiformis
Vozz. DT npu3HaKU KOMITJIEKCOB MUKPOPUTO-
MJaHKTOHa TpociiexeHbl Ha [TpumnonsgpHom Ypaie
B pa3pese Arpus B untepnaje 30H Subditus—Che-
tae (@enoposa u ap., 1993; JlebeneBa, HuknureHko,
1998). Cpenu muHOUIMCT Hamboiee MHOTOUYMCIICH-
HbI Dingodinium, Sentusidinium, Gonyaulacysta,
Stephanelytron membranoideum (Vozz.) Cour.
Takxe orMmeueHbl Sirmiodiniopsis orbis Drugg,
Sirmiodinium grossii Alb., Gonyaulacysta jurassica
(Def.) Nor. et Sarj., Stanfordella fastigiata (Dux.)
Hel. et Luc.-Cl., Wrevittia helicoidea (Eis. et Cook.)
Hel. et Luc.-Cl., Imbatodinium aff. kondratjevii
Vozz., Tubotuberella apatela (Cook. et Eis.) Ioan.,
Cassiculosphaeridia magna Dav. B pa3pesze May-
peiHbs (CeBepHBIN Ypan) MUKPOPUTOIIIAHKTOH
B BEpXHE1 4aCTU BOJIKCKOTO SIpyca U3y4YeH U3 IIPU-
OpexHbIX oTiaoxeHu# ([I3106a u ap., 2018). 3aech
Ne 6
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BOJIKCKHHN SPYC BEPXHEU

TakXe HJOMUHHUDPYIOT NPa3suHO(MUTHI, HO BUIBI
Paragonyaulacysta? borealis (Brid. et Fish.) Stov. et
Ev. u Tubotuberella rhombiformis Vozz. cpenu nu-
HOILIMCT He oOHapyXeHEI. [IprCcyTCTBYIOT penKuie
Dingodinium jurassicum Cook. et Eis., Cribroper-
idinium granuligerum (Klem.) Stov. et Ev., Apteo-
dinium granulatum Eis. u npeacTaBuTeNIn rpyImn
Escharisphaeridia u Pilosidinium.

OOemHeHHBINI KOMILIEKC AMHOLMCT ¢ Parag-
onyaulacysta? borealis (Brid. et Fish.) Stov. et Ev.,
Tubotuberella rhombiformis Vozz. u obunue npa-
3MHOMUTOB OBIJIM BHISIBJICHHI B BEpPXHEM 4acTU
BOJIKCKOIO sipyca Ha ceBepe BoctouHoit Cubu-
pu B pa3pe3e Hopasuk (Ilypwiruu u op., 2000).
B nanbpHeiliemM 3Ta yacThb pa3pesa Obljia JOM3ydYeHa
U pacujieHeHa 6oJjiee AeTaJlbHO Ha OCHOBE MpU3Ha-
KOB, uMelomunx MmectHoe 3HadeHue (Nikitenko et
al., 2008). ITocaenyrolee M3ydyeHNEe 3TOTO pa3pesa,
a TakxXe pa3pe3oB AHabap n OJIeHEK MO3BOJINIIO
YCTaHOBUTH I1OCJIENOBATEIbHOCTh CJI0€B C NMHO-
IIUCTaMU C BepxHero Oara no rorepuB (HukuteH-
Ko M ap., 2015a, 20156, 2022, 2023; Nikitenko et al.,
2018). PacumeHeHe BOIXKCKOTO sIpyca OBIJIO mepe-
cMoTpeHo. /111 060CHOBaHU S T'paHULL OMOCTPATO-
HOB OBbLIM BBIOpaHBI BUIBI, TPOCJIEXKKUBAIOIIAECS
B OMHOBO3PACTHBIX OTJIOXEHUSIX Ha ceBepe Cubu-
pU, ¥ KOPPEIITUBHBIC TAKCOHBI, KOTOPBIC TTOSIBJISI-
IOTCSI/UCYE3al0T Ha OJIM3KUX CTpaTUTrpapuIecKux
pybexax Ha Tepputopuu BoctouHoii n 3amamHoit
Espormbl (puc. 6). MHTEepecHO OTMETUTh B Cpel-
Helt yacTtu BoJikckoro spyca (pa3pe3 HopnBuk)
npucyTcTBre penkux Biorbifera johnewingii Hab.,
XapaKTEPHOI'0 TaKCOHA [IJIsl BEpXHEN 4acTU TUTO-
Ha B TeTMUYECKUX paitoHax. B BepxHeii yactu sipyca
BBISIBJICH YPOBEHbB C KajblibepaMu,/U3BECTKOBHI-
mu muHonucramMu Colomisphaera fortis Reh., koto-
PHI IO cTpaTUTPaPUIECKOMY ITOJTOXEHHUIO OJIM30K
C OMHOMMEHHOM TeTuYecKoi 30H0i. Haxoaku mn3-
BecTKOBBIX AuHOoLMCcT Colomisphaera fortis, C. te-
nuis, Stomiosphaerina proxima, KOTOpbI€ SIBJISIIOT-
csl MHAEKCAaMHU 30H TETUYECKUX IIKaJ, U3BECTHHI
Takxe u3 3amagHoit Cubupu (Vishnevskaya, 2017;
Vishnevskaya et al., 2019; Bumrnesckas, 2020).

B uenoM BOCTOYHOCUOMPCKME KOMITJIEKCHI
BOJIKCKMX TUHOILIMCT pa3HOOOpa3Hee 3ala HOCH-
OMPCKUX, HO YCTYHalOT B 3TOM OTHOIICHUU IU-
HOIIMCTOBBIM KOMIIJIEKCAM €BPOMNENWCKOW 4acTu
Poccuu. Hanbonee oOuMabHBI MpOKCUMaTHBIE (03
IIWHHBIX paguaJbHBIX BHIPOCTOB) TMHOIIMCTHI
ILI0XOM coxpaHHOCTU (10 47%) u TipocToit Mopdo-
noruu rpynn Escharisphaeridia n Pilosidinium (mo
32%), uHoraa 3HauYUTeIbHOro KonnuecTBa (1o 10%)
nocturatoT Paragonyaulacysta spp. u Sirmiodinium
grossii Al., pazHoo6pa3Hbl Tubotuberella,
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Scriniodinium, Apteodinium (HukurteHko u np.,
2015a, 20156, 2022, 2023; Nikitenko et al., 2018).
B BepxHeii yacTu gpyca, Kak u B 3anagHoit Cuon-
pH, HAOIIOJAIOTCSI KOJIMUECTBEHHBIE ITUKH ITpa3u-
HohuToB (10 88%).

Ha HopBexckoM bapeHleBOMOPCKOM IIefb-
(e ITMHOUMCTHI B BOJXKCKOM SIpyCe€ HEMHOTOUYMC-
JICHHBI 1 B OCHOBHOM IIpeACTaBJ€HBl TaKCOHa-
MM IIUPOKOTO CTpaTUrpaduuecKoro nuama3oHa
(Smelror et al., 1998). OnHako B BepxHeli 4acTu
sipyca oIlpelesIeHbl BUAbI, KJIIIOUEBHIC ISl BEpXHE
yactu noptihanga: Gochteodinia villosa (Vozz.)
Nor., Dingodinium tuberosum (Git.) Fish. et Ril.,
Egmontodinium polyplacophorum Git. et Sar., 4To
IMO3BOJIMJIO YACTUIHO IIPUMEHHUTH CEBEPOMOPCKYIO
wkany (Smelror, Dypvik, 2005). 115 onipeaeneHust
IOPCKO-MEJIOBOI T'paHUIIBI IIpeaJIaraeTCsl NCIOJIb-
30BaTh KOJMYECTBEHHbIE MUKW ITPa3nMHOMUTOB,
KOTOpPHIC MPUYPOUYEHHBI 31eCh K MOTPAaHUYHOMY
nHTepBay. KiroueBble TaKCOHBI JUHOLNCT CEBE-
POMOPCKOI1 IIKaJIbl TaKKe IMIPUCYTCTBYIOT HA HEKO-
TOPBIX YPOBHSIX B BOJIXKCKMX KOMITJIEKCAaX MUKPO-
¢uronmnankroHa Ha HopBexckoM menbde (Van der
Zwan, 1990; Smelror et al., 2020).

Ha InuubdepreHe BOJXCKME KOMITJIEKChHI AMHO-
LIMCT IIPeACTaBAeHbl TAKCOHAMU IIMPOKOI'0 CTpa-
TUTPaUIECKOTO AMara3oHa, KJII0UeBbIe CEBEpPO-
MOpCKMe BUIHI 31ech He oOHapyxKeHbI (Dalseg et
al., 2016; Koevoets et al., 2018a). B cpenHeit vactu
BOJIKCKOTO SIpyca YCTAaHOBJIEHBI 1BE€ 30HbI, OUYEBUI-
HO UMEIOIIEe MECTHOE 3HaYeHHe, IIOCKOJIBbKY IS
oIpeae/ieHUsI TPaHUII UCITOJIb30BaHbl U3MECHEHUSI
B KOJMYECTBEHHON TMHAMUKE TOMUHUPYIOIINX
TaKCOHOB, YTO OOBIYHO CBSI3aHO C (pallaIbHBIMU
ocobeHHocTsIMU pa3pe3oB (Dalseg et al., 2016). s
HUXHel 30061 Paragonyaulacysta sp., Sirmiodinium
grossii xapakTepHO 3HAaYUTEIbHOE KOJMUYECTBO
Valensiella cf. ovulum (Def)) Eis. u TakcoHOB-uH-
nekcoB. B cienyloleil 30He KOJIMYECTBO TMOCTEI-
HUX yBEIMYMBAETCsI, K JOMUHAHTaM H00aBsI-
otrcsa Tubotuberella apatela (Cook. et Eis.) loan.
n Kallosphaeridium spp. B 11e;1om TakcoHoMuye-
CKUI1 cOCTaB KOMITJIEKCOB OJIM30K K CUOUPCKUM.

Hauano 6uocrparurpaduiecKkum ucciiefoBaHU-
SIM MUKPO(DUTOMIIAHKTOHA PSA3aHCKOIO spyca Ha
tepputopun Poccum 65110 TTo1oXKeHO B.A. @eno-
posoit (IHaxmyHaec). OHa n3yuynia pa3pes3sl B bac-
ceiibe p. Oka, Ileyopckoii cuHekause (p. Mxxma),
Ha [lpunonsspuom Ypane (p. SATpus) m ceBepe
Cubupn (p. bosipka) (Pemoposa, I'pszena, 1984;
®enopoBa u ap., 1993). B paborax nmpuBoguTcs
CHUCTEMAaTUYEeCKUIl coCcTaB KOMIIJIEKCOB MUKpPO-
¢uTonNnaHKTOHA, aHAJIU3UPYETCS cTpaTurpadu-
YeCcKOoe pacIpeneieHue MHOTUX POIOB TMHOILMCT.

Ne 6 2024
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Kommiekcsl IMHOIMCT B OCHOBHOM IIpeACTaBIIe-
HBI TAKCOHAMU IIMPOKOTO CTpaTUTPadUIECKOTO
nuana3oHa (puc. 7). B.A. @enopoBoii oTMevanach
NMPEeeMCTBEHHOCTh PSI3aHCKUX ITMHOILIMCTOBBIX
KOMIIJIEKCOB, KOTOPbIE COlepKaaiu MHOTUE TaKCO-
HBI, TIPOXOISIINE 13 BOJXCKOro sipyca. M3ydyeHue
paHHEMEJIOBOTO MUKPO(UTOIIJIAaHKTOHA B bacceii-
He p. Oka mpononxuna E.K. Mocugdora (losifova,
1996). OHa nmpoaHaau3UpoOBaja pacipeaeyieHue
JUHOILIMCT B pa3pe3e psI3aHCKUX, BaJaHXKUHCKUX
U TOTEPUBCKUX OTJOXeHUIT Ha UepHoii peuke,
omucajia HeCKOJIbKO HOBBIX BUAOB. Matepua-
el B.A. ®engoposoit u B.. UnsnHOI 1T0 TMHOITN-
cTaM psI3aHCKoro sipyca 6acceiina p. Oka u Cpen-
Hero IToBoIXXbs BOIIJIMU B 00001IaI0IIYI0 PabOTy
no ouocTparurpapuueckKkoMy pacuJeHEeHUIO I0PhI
1 OCHOBaHUS MeJia 10 3TOM rpyIie ¢GOoCCUINii Ha
tepputopun Poccuu (Riding et al., 1999). brina us-
yueHa I10CJIe0BaTeIbHOCTh TMHOIIMCT B BepXHEi
yactu 30HbI Gochteodinia villosa mocTaTo4yHO 1K~
POKOTO cTpaTUrpaduueckoro auamna3oHa (BepxHe-
BOJI3KCKUH MOABSAPYC—PSI3aHCKU L SIpyc O€3 BEPXOB).
B paboTte nokazaHo, 4YTO AJIs pSI3aHCKUX KOMILIEK-
coB guHouucT CpenHero IloBoykKbsT xapakTep-
HO moMuHupoBaHue poga Cribroperidium (48%),
B OacceiiHe p. Oka takxe oouyibHbI Circulodinium
(mo 20%) u Chlamydophorella (mo 18%). Ilo3nHee
3aragHOeBpOIeCKe UcCaeaoBaTe/NIn 110 MaTepu-
ajaM u3 pazpes3a Kammnup npeaioXuan BeIICIUTD
B 00beMe 3TOIf 30HBI YETHIPE ITOA30HBI, U3 KOTO-
PBIX IBE BepXHUeE MMOA30HBI M YaCTh HUXKeJIeXKalei
30HBI OTBeUYaloT psi3aHcKkoMmy spycy (Harding et
al., 2011). IToa30HBI BHIAEISIIOTCS O MOSIBJICHUIO
Cassiculosphaeridia pygmaeus Stev., Muderongia
endovata Rid. et al. m Batioladinium? gochtii (Al.)
Lent. et Will. (puc. 7). [lepBbiif 13 HUX IIO3BOJISIET
IIPOBOAUTHL KOPPEJSIIINIO ¢ I0T0-BOcTOKOM P paH-
uuu (puc. 8). JIBa MmocieagHUX BUa UMEIOT OoJjiee
LM POKOE CTpaTUTrpadryeckoe paclnpocTpaHeH e
" TosIBASIOTCS B TopTiaaHae (Abbink et al., 2001;
Riding et al., 2001). B Bepxax ps3aHCKOTo0 gpyca
BoIAEIsAeTCS 30Ha Pseudoceratium pelliferum, Hux-
HsIsl TpaHUIIa KOTOPOii IIPOBOIMTCS IO TTOSIBIICHHIO
BUIa-uHAEKca (puc. 7). DTo 6UOCOOBITHE XOPOIIIO
MpocaeXuBaeTcs B pa3HbIX paiioHax 3amagHoii EB-
pomnbl, a TakxXe B Kpeimy (puc. 8).

ITouTun HempepbIBHAS MOCIEA0BATEIbHOCTD CJIO-
€B C IMHOIIMCTaMM C BEPXHEBOJIXKCKOTO IIOAbsIpyca
10 HUKHUII TOTEepUB ycTaHOBJIeHA Ha [lpumnomnsp-
HoM Ypalie B pa3pe3e Ha p. Arpusa (Jlebenesa, Hu-
kuTeHko, 1998). [IpoBeaeHO cpaBHEHME BbIAECIEH-
HBIX OMOCTPATOHOB C TMHOLIMCTOBBIMH IlIKaJaMu
OopeanbHbIX paiioHOB EBponbl 1 KaHanbl, BbISIB-
JICHBI OCHOBHBIC 3aKOHOMEPHOCTH pacIipeae/IeHUs
MUKPOGUTOIIAHKTOHA B 3aBUCUMOCTH OT (halluii.
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POI'OB u np.

KoMIaekebl AMHOLMCT U3 PSA3aHCKOIO sIipyca Cco-
JIepKaT TAKCOHBI, XapaKTePHBIC IJI5I BEPXOB HOPHI
1 HU30B Meja. CpaBHUTENbHBIN aHAIN3 TAKCOHO-
MHWYECKOTO COCTaBa AMHOIMCT MOKAa3bIBAeT, YTO
B CpeIHel 4acTU psI3aHCKOTO sIpyca ITOSIBJISICTCS
koppensgtuBHbiit Bun (Kleithriasphaeridium fas-
ciatum (Dav. et Will.) Dav.), KoTopblii TO3BOJISIET
MMPOBOAUTH COMOCTABJICHUE C pa3pe3aMu eBponeii-
ckoit yactn Poccun, ceBepHBIX U I0KHBIX pailoOHOB
3amagHoit EBpomns (puc. 7, 8).

B Cubupu MukpoduTonjaaHKTOH MOTpaHUY-
HBIX I0PCKO-MEJIOBBIX OTJIOXEHUI Ha MOJTYOCTPOBE
HopaBuk 6b11 uzyueH B.U. MUnbunoit (1988). Cu-
CTeMaTUYEeCKMUil cOCTaB NMHOLIUCT U3 BhIIIEIeKa-
IIUX CJIOeB HUXXHero Meja onucaH H. Aapxycom
(Schulgina et al., 1994). lanbHeii1ee uccaegoBaHUE
MHUKpPO(PUTOMIIAHKTOHA B pa3pe3ax XaTaHICKOi
BIAJAVHBI U CKBaXMHAaX Ha ceBepe 3amagHoit Cu-
OMpU ITO3BOJIMIIO YCTAHOBUTD MOCJICAOBATEIbHOCTD
JTUHOLMCTOBBIX OMOCTPATOHOB C OCHOBAHM ST HUK-
Hero Mmeja no 6appem (ITemesuinkas, 2010, 2020;
Nikitenko et al., 2018; Hukutenko u ap., 2023).
B psizaHCKOM sipyce BBISIBJICHO HECKOJIBKO KJTI0YE-
BBIX TAKCOHOB, BaXXHBIX JJIsI OMocTpaTurpaduye-
CKOT'0 pacuJICHEHUSI CEBEPOCUOMPCKUX pa3pe3oB
WU JJISI UX CONOCTaBIIEHUSI C OMHOBO3PAaCTHHIMU
pa3pe3aMu eBpolieiickoit yactu Poccum n 3aman-
"ot EBpomrer (puc. 7, 8). INogsnernme Cycloneph-
elium “cuculliforme” (Dav.) Aarh. 1 ucuesHoBeHME
Paragonyaulacysta capillosa (Brid. et Fish.) Stov.
et Ev. IpocnexxumBaloTCsI TaKKe B CpeaHEeil YacTh
psi3aHCKOro spyca B Apkrudeckoii Kanane, a mo-
sBiaeHue Batioladinium reticulatum Stov. et Hel. —
B ABctpanuu (Hukutenko u np., 2023). Haubonee
OOMJIBHBIC U pa3HOOOpPa3Hble KOMITJIEKCHI TUHO-
LIMCT omnpeaeseHbl U3 pauuil rayooKoro u cpeaHe-
ro menbda (pa3pe3 HopaBuk). 3mech JOMUHUPYIOT
IIPOKCUMATHbBIC TMHOLIMCTHI TIJIOXO COXPaHHOCTHU
(mo 45%), Ha HEKOTOPBIX YPOBHIX 0OMIbHBEI Din-
godinium (mo 53%), Sirmiodinium grossii Alb. (no
28%), Escharisphaeridia (mo 30%), Sentusidinium
(mo 15%), Cassiculosphaeridia (mo 25%). B 1enom
HaOII0JaeTCs PerPeCcCUBHBII TPEHI BBEPX MO pa3-
pe3y, 4To HauboJjiee IIPOSBIEHO B 00Jee MEJIKO-
BOAHBIX panusax (pa3pesnl OneHek, AHabap), rae
KOJIMYECTBO MUKPOMUTOMJIAHKTOHA 3HAYUTEIb-
HO COKpalllaeTcs BBEPX 110 pa3pe3y U KOMILICKCHI
JTUHOILIMCT YCTAaHOBJICHBI TOJIBKO B HUXKHEM 4acTh
sapyca (Nikitenko et al., 2018; HukuTeHnko u np.,
2022).

3a npenenamMu Poccun KOMILIEKCH TUHOLIMCT
psI3aHCKOTIO sIpyca NeTaJbHO U3YYEHBI B CEBEPHBIX
obnactax 3anagHoit EBponsl, ocobeHHo B CeBe-
pomopckoM peruoHe (Duxbury, 1977; Davey, 1982;
Ne 6

TOM 32 2024



51

o

o

Y

BOJIZKCKHNU APYC BEPXHEUM IOPBI U PASAHCKHUU APYC..

*QUELOLAOUAL QOHHEOLOOL — O[] ‘XBLOBIQO XUMIOhULAL U XI9HIIBId0QOAD ‘XI9HAIreddog 4 I9HXAIroodl a1adoLoy ‘[ddoxiden — yidHoed ‘UnUd
-00d M.LoBh KOMOUAL0dEd BI'T — NI90LIIrOM ) “QUNOdON0dadd — NIGHAAE ‘LOUTIOHUT I9HOOMBL oUIMOIAdMMdeN audodugud — UMHMD ¢ “OUd BH U 903re Lpudm HOHLIEA]]
‘ndugu) U UNI204 ULOBh yoddouduoddas undoLnddoL eH 90AdB WOMOHEBEBd 4 WRLOUTIOHUY oLl Iddoxden ouxoohUudedinled1oong 91990h0ILY °L U]

NE mw el wmpunsip
S | &5 g wmounsIp WNIUIPO[NOILY “WNIoYdOAdIP [vi 1jsAy enuap q
=B =K —¢ wNIuIponaIy) ,m:‘_o-.:m.}_ wniptoeydsorydng X9 ¢ eisAoenioydury
& |E¢s “exoydope|o sISdoTUIPOYoUA “EJR[NONDI BISUIUUEY
g |28¢g AOPE]O SISAOILUIPOYSUAUY ‘umsojnoaqen wnirpopres |1 Q
& ) BOPIODI[AY BINIAQIA “eye[nonAl BIPLISEYASO[NOISSE e[nwied eioydorewalsis § 8
Eow.ﬁm_«ooa eiskoeneAuon) | naowiseros “WNJE[NOTPEI WNTUIPE[OTEE ‘snoewsAd erpuoeydsonorsse’) Q Z
‘ejeIsnse; "Pe e[jopIojuels [Winruipoddy i AUIPOST ‘BJBAOPUD BISUOISPNA 8 2
M ‘asdouopoyeAl “jje wnruipolday | ‘HaIpIoA &Mmﬁ___m Mﬂh_:ﬁwwmw%mm ° w mx
= SILLIOJIqUIOU.I ef[2Iaqnioqn], wmw%mm.wwﬁw:o< ‘wnjerose; wnipLoeydseryary] W g
1 I BIR[N =g
o B10503U BISKOQI9q0U V] “uindorsuods wnipoasdy ¥ || & NERE
Z oo e Ie ’ ‘03 (g < xarduirs erduoropnyy | 2 g £
g g wlu. eSOIIA BIUIPOAIYO0D) ‘winje[norper wniuipejoneg om “eoIuI0d0aU BISAdQIdqOL m @
SIS 2SO[IA BIUIPOS Z = |2
eoissean( eysfoe[neAuon el p S 2 2 |5
= m o= V] (oL eorssent SIWLIOJIQUIOY B[[1aqnioqn |, 2
BEEA Se eyeI0fIad BIUIpOY) 7
2 i SM:G EM%OE c0n| Teideydseluouss ,mmo:_QMSWE Em.:aw%ﬁx Iﬂmmo:; BIUIPO3IYO0D) z
N (228w wniuIpoady “eIARINEAUOD | 1 oo o1quo ‘wsnyrod xeeAUOFonor | IO BOIWIO03U BISAO0I3qOYJ v l
5 2853 WATUIPOIULIOS “erpruoIo] | - modid g b 3BAOIODA] WNIUIpOUESE [FLOUdOTEWISAS ‘WNINUIODIAI]Q -dd Cl N
5 m 2EG ‘wmnpLioeydsoydLIsA nErmm_omwmw__:E:m P3j wnuip | K) ‘wnIajifjad wnneIad0pnasy S wintuipejoneg SE
ERE B A wnIpuaeydsolso) E:GEME%O..WE% wnIqe[s WniuIporuLos V T = m m
o : ‘snsowrer °§ 3 e | 5
: , . -1ed &
STuIojiquioy e[[eIaqnioqn |, Ie snyee saLojiuIdg el snoewSAd erpuoeydsonorsse)) e d winajifod Wne1a00pnasd m
BE] I= B . E f
EEHIES (€661 *diT 1 edOdOTOD) (9661 “eAOJISOY) (1107 “I# 10 uIprepy) e (6661 “Te 12 Burpry) EEIE>[x
2 QH eAXY d d ) . =]
S|IE5| 353 . d ‘exnod sendsp, eadeed ‘exQ) ‘d HEEOORq ey gadeed SZ 3O "d HEadORg SZI22(5
5 BEUINIOHUD BeMOdORd] | £ 9XIr0€90] | doHId) ze ‘(duummey] eadeed) o9xIrodo] | 9oHTady [Z P [T @
110004 9.Loh Kexoyouoday
%] snoy1oads soyuoprurd
g “arengor m_.:_n:omw_.%w?mm miagpe. wniuiposuicy s v o D
5 CeYRISNSET ‘SIUIOJIqUIOY "] 5 Oz g
g . JELS1ISt] g[[apIojue]s ‘gjojede e[aaqn & wnyesniod aquIul =2 =
omed Y 191ede e[219qmoqHL lquur ga
g Qe[oljed WNIUIPOYILISAH WNSOURISLIBA WNIUIDR[OT S wnipuoeydseLyIa| WNIUIPOIULIOS SLE] =
¥ oreyd WNIUIPOTULIOG osOTIIA S:.G%L %%% 2 ooaio Ia Iporut esnyiad | G € & |—
. et 0 . - =3 :
m V1 ‘stjealoq jeiskoe[neAuosered || £ erskoejnefuosered xe[neAuosomon |28 |m
S| & | w|oreydwnmuporurog “wnydiowna wnrurpoydo| 2 SIQIO wnynyy SE |~ =
€| 8 | & [wnmupismusg wniupoSuiq I ‘eaplootoy eag, | g SisdouIporLIS (WAIUIPOpIUa)) ?la|g z
S = = S T : <)
<| = [B-E:| oreyd wnrurporunog IS K V| o = |=
,m. m .W isAorneAUOD ‘WintIposuIg Ny | A =1 mensynw v S e
2 2] 2V § [ wnydrowna 3 V] Iﬂmﬁ:_:_u.o_::um V]Z8 > S
Eles| B wnrurpoyda £ oo esourdsiAal =t} = 2(8
ZlEE 3 -ds v1sk G = wnpodoioru PSQUICSIARIG ™ | o5 —— 2 B |8
£ a0 1 e |2 IFE1
=3 “eye[nonropnasd mEomc%w enwed eroydojewd)sig v = el L el MW Z
o ‘SIULIOJIQUIOYI B[[219qNI0OqN ], ‘sopou1oa "y Wm ‘ eorssean( elskoenesuon g 8 m.m =
@ : 1155013 WNTUIDOILLT wWnjerose; wnipLaeydsey)ary] g8 EIR[norjal ‘wnsoulds wnruiposui(y a SR
S| 2 & fUIpoItLIS ‘sisudtwonsoy sisdourdpN &S 5 eIpLIdeydso[nolsse)y | A . ) a5 m A
:| ST ol B oI R
=. 1 1p1 [noIsse | . pIoeydseruoud =5
“eJeoI]op eIoeydsouoquy WW elurpoaleq e S ge 5 °
8% timsourd E3
“WN[NDIAIYd WNIUIPOSUTCL 58 N i #f:w:wm:a . (ormag n_b?va| 58 =
B 1posur SIULIOJIQUIOUI B[[219qnIOqn | 2 =8
Y] W == <. == <. <
S (€661 “drr u eaodorragp) ‘ . (zogg “drmarsenaq) | (0]0g ‘sednuaomoly) “[2 10 OYUIYIN ¢ = EEES
2 E2|SE sudig -d m\_m .mm @wm_mmwxshammwmwww__% m B dATT°d HEAOORGY H-d HISTOWROMH -9104 “dr u MW_TWNEW:Iummom.w_mw_dwwwma:o:v mm_ .m.% m W 2
elZ@ ‘redg yigHdsrouMd] | AR u S ‘adugu)) BeHIBLRE ‘adugu)) BeHIeLRE 9duQu) BeHROLOOg = m e m i ©
I 12K

2024

06

TOM 32

CTPATUTPA®UA. TEOJIOTUYECKAA KOPPEJIALINA



POI'OB u np.

52

'/ *oud WO BMHIHOBO[ [ "d0HOMEd XUMOOhULAL X19dOLOMOH 9oenddag 4 u
[quoddy WOHTBLRE UALORIQO XI9HIIBddog M uMTHeIrHAd | nndoinddaol eH 90AdB WoMOHREBd € WRLOMIIOHUT ol 1[9daxden anooru@edinLedloOnQ J1999h0IlY °§ “dUJ

m:moﬂw:o_ ? mm_Ecocu: BUIOJISUO[ “JA ‘BIR[NQE) BISUOIIPNIA o wnmsngre wnipLseydsorydns® d
Ieﬁ UOIPNIA il m ©)sA5010q0yq oo “LIOISI[[OY] WNYIUBOLI(] W s ‘wnpodoioiu ‘g d WG
Bouue oy " ¢ d S sd =3
5| oy | ¢BIshornIoydury snsowrel sajurojruIdg ] 1) sdooue WNIUIPOIULIDS 2
Xe[neAuozopeydIq o3| Z eondijjeerow | | g V] 5z ‘Iuosuaq xeneAuosopeydlq § | & =2 ) [ farvp wnjuipeuieya L <
= A: di WNMUEsDLD -~y 18 S I» ¢ 23 y 5 eauued jxeneAuo3opeyor WnIqe[3 WnfuIpoIuLIdg g
umdau .mm = eIsAoenioydury niupopruay)y 7|8 & wnjnuesoe wniul S Iz b 1 PEL2IJ ‘WN0UY) BISKONSING =0
exoeydsowoyoy ¥ | SE ol ‘mmdou | opduns o 25|33 ‘snoewsAd eIpuoeydsO[noIsse) 3 |52 Iqm_: 1A BIUIPOAO0D wny WinIpLoEYdSeLOL
& 2. 25 |2 P 25 LIoe LIS
wnmuesop | 2| 9| |5 eropydsowoyoy | BISUQLpny =2 8% | AsnoewsAd nnydou eioeydsowoyoy | ENER < “IyjoMIOPUIYOS BULIRYdSOUDLISAH ¥
wWn[UIpopruaY) m 8 m. ‘wnmuesspe | g o mﬁm ® [ erpuoeydsonoisse) Ml % | e IIYM WINIUIPOISWOD) W
wu_Eoooo: g g wniuipopiua)) |2 & 3 g mm m g |2
©ISs. uol_un_osn_e w. s .m.%m 2 ml_Gl =g 1AoARp WINIUIpEWeYd ] =8
2 . @I =32 wn EUwem w [ psmrunssip o = A I?__E:m wnurpoydoy ‘e[nuedwed WnIUIPOIULIdg 3
2 2— |& ,s“__:g?_omo?umw\ﬂ__ Iem Tv:% g eIdeydsniir) ¥)SOpowl BLI_YONOf J m._n. S Snyjsisdoroeydsojoy  ‘wnniueso[o WNIUIPOPIUI))) = m
3 il Xe|ne. I 2. aeyds 2 e
i3s3 = i a —euyqyepy | 2 = S0100ds U o) g
g muquinuipeweyal | £ qguiwbtuol] 5 EElEE © u ES
s et | 5 G 2 1y T
o< N Iqlorg| 2. 2 ! Tuipejor
€ z m. WNMeIA00PNAs 2 moﬁ&:omuo_{m e[ojede m:ohun_:on:r_.el w m. w.u m. B[N Xe[NEAUOSOPEYDI(] Eﬁuwww\”wmmw@mn_ .Mlm m
|| g Ak 25
g | [ ©)EOI[OP waoﬁ_ao:&u«‘ 1yoo3 m PRIy g |2 ) EUAIO) WMIUIPOJUOWIS wnioped _|E T
T EB [ somwBeIyd wniptioeydsoyooxs i N v J 1oeymow eisuosopnpy = ol . ‘wnsourds WNIUIPOSUI  WNNELO0PNASY {5 5
5 =| ¥wnonousew wirproeydsoAue], “EEu,: 2 ®, ‘winigjijod wnperoopnasd § | £: zQ eondieelow ejsioe[nioydury VIO m g
719 0 “81SOPOW BLIOYONO] wnierao0pnasq m,.m. oT A wnjrjosur winipuoeydserassLag ©15£0010q0Yd i
‘ === = [ < =] ¢ 5] =l =]
GEONQmoSN ] = W MW (S661 ‘PIoAIdaT) Amwmﬁsw_wmwnmamu_nm:v MW_ (€661°T661 TIRIUON) MW_ E Wv MK (1002 T8 12UIqQV 000 T8 10 Ua2ISuIdy) = W X
‘edo - -
® oz_wav__.:v 23 |22 3| |23 MMHELO] M0L00g-010 ¥01508-010] 5o nunHedd M0I004-010] g5 = 5 S arHerdorn I S |2
wiady| 19uodaq YOHIeLIRE 10| 19uodaq yoHreneg doga)
A A
[unydiowns | o __siuissiperoeydsniiy ] oleyd wn _co:_comellf.::cu_._o_sm ereuuad
wnjenote Wniupoyda snf<] p[NUBAWEUNIUIPOIULIOS Ky Sm\_._axu ceskoeioydwy” | yniprseydsosiyg  SISAOIUIPOYDUALY = =
=} dxa jeish wy ﬂw . BSO[[IA HUIPOAYO0H BSO[[IA BJOUNSIP SSAdOWY)S “ejeridxo q |8 =
2 S5 | Cnpejuow jeiskognioydury 0 ¢ (eiskoenioydury 1 q |2 2
2 dxa _ [— & WNJR[QOZIYIS WNIUIPOPIUID) el ‘wnsoueISuea'q |3 51 o::_nel
[noydury seLnyue eotwIones ¥ |Xenesuosopeyoi( ‘oefewr | B. WIN[UIPOIULIOS
5 q | 4 w wnrurpojnjue)) m.EEw._WB K winrurpejoheq m o = 5
= = ‘wnsoloqny =1 1)
3 2 & |wnruposur eIEEEEw 2|8 - S
W )} 2 m I» P .D::EE? wnurpiisdeq E:_:_E‘_oaohn_cmw 21= w./, 5 m
s m ik = ‘IIIoSU9q Xe[neAuosopeydI( wnjsnqiqe = 3 <3 o 3 gnuwed o
= g o I JBINIAQIM Es_ctumsamﬁsa:m = W CE 1= I Bishooeled | & frg
3. =2 10 — eorssern( ‘SnSowrel 18 Is = ER N EE EIMESIPP | =[G
B |||»Wm Iy |wamw_a 2TUOUDS vl soyyiuIdg |m_::£5§of ‘ mE e shAtrous I 2 |5
=l O] &= = : h ‘euew g[jo1aqnjoqny =l 8 W" |9 = |7
S m = wnmenolper  ([qQoyonie xojduis = I INIAS Wniulpeueyay, erpuoeydsornoisse) | <o 2l 2 % =
S| O] B2F wnuipel :mm_al wunwod, BISUOIADNT 5 “xarduwis e1duorapnyy] ‘wnLojud) xorduuts == esoqiia t
Bl |Iemmm enued-g Kunturpejoneg : PN 10Se) WNIpLISeydseLy)Iafy ©1s£ons00 | “1hoaep Emﬁ.ﬂw%ﬁﬁ Mu eso[[iA
3 & ¢ “B1BAROOPIO B[[opIOjUEL: : s 2105 oz v v
278 m_m:w.wm_a%_mellﬂ 1£axep winpurpeweya ¥ M 4 PIO FlISpIOJUTS ﬂmmmﬁ%w%.r:ﬁm% wnipaydsenpony |3 [E8F [erurpoaiyoon
3 ¢ .EE:EWMQ__\W_ od unpjeidoopnasy Himeqor ‘wniqes |3 £3
- 1ds  wniuipoprua)))| . _,_Sz_mc: ‘a 5 wniuipiadoiquy E:_cwmmwmmmm op K
Ky Il ‘edorwoooau| | Eﬁ_su:m PRD 3 wnolssern( soonuidg mm S Wmﬁ%g e!&
8)SA001090Y ] JIWod03u " d wnruipo3ui(g Hojiul T IpLISEY 10
E ‘SuIpry ‘uasino, . = P YiadA(q T0170W . . P EEIEE R ‘e EH
MWH ”Amm%%_m,:oiﬂwv z:_on_%m &mmw 1219 ﬁ:sxsﬁv MW_ ._.Mw mm ﬁmﬂv: ﬁwmmﬁv_;m EQm:E_m«\Vm (9661 “uasinod -z861 Koreq) g m g W 2 :%_Ww_m_u__:s~ ) g M ,W
g0 yoHIenes dogo)) 2dON 90HdE) 2o jig v BUI10adoH KUHET] 23| E5(° BUTHRIrHAd | EElE
19uodey poHreneg dodga) BUITHRIHd |

2024

0 6

TOM 32

CTPATUTPA®UA. TEOJIOTUYECKAA KOPPEJIALINA



BOJIKCKHHN SPYC BEPXHEU

Aarhus et al., 1986; Duxbury et al., 1999; Abbink et
al., 2001 u np.). B HEKOTOPBIX paboTax MIPUBOTUT-
cs1 0030p OuocTpaTurpadruyecKux MOCTPOeHUM
10 TMHOLIMCTAM JIJIST BCero 3amnaTHOoeBpOIIeiCKOTo
perruoHa B 1IeJIOM U MpeaJiaraloTcsl peTuoHaIbHbIC
crpaturpadudeckue mkaisl (Davey, 1979; Fisher,
Riley, 1980; Powell, 1992; Poulsen, Riding, 2003).
Ha ceronnsurHuit 1eHb MPeIIOKEHO ABe aJbTepHa-
TUBHBIEC TIOCJIEAOBATEIBHOCTH AeTaIbHBIX TUHOII M-
CTOBBIX 30H 1JI1 CeBepOMOPCKOr0 peTMoHa 1 IS
ceBepa 3ananmHoit EBporel B 1iesiom (puc. 8). Heko-
TOpPBIE KJIIOUEBBIE OMOCOOBITHS XOPOILLIO MPOCIEK M-
BaIOTCS HE TOJILKO Ha 3TOM TEPPUTOPUH, HO TaKKe
B IOXXHBIX 00JlacTax 3ananHoii EBporbl M pa3HbIX
obmactax B Poccun (puc. 7, 8). CiienyeT OTMETUTD,
YTO 0OJIBIIIOC BHUMAHUE TaKXe yAeIsIeTCs u3yyde-
HUIO paHHEMEJIOBOI0 MUKpPOGUTOIIaHKTOHA ba-
PEeHIIEBOMOPCKOro Ieabda, 4To CBSI3aHO C HedTe-
MOKWCKOBBIMU paboTaMu B 3TOM peruoHe (Aarhus
et al., 1990; Smelror et al., 1998; Smelror, Dypvik,
2005; Bruhn et al., 2023 u ap.). JIns pacuieHeHU S
psI3aHCKOTO sIpyca 10 MaTepuajiaM CKBaXXKHMH 31IeCh
CTapaloTcsl UCMHOJb30BaTh TUHOIMCTOBBIE 30HBI
CeBepOMOPCKOI0 permoHa, HO MCIIOJIb30BaTh UX
HamnpsMYyIo yaaeTcs He BCera.

Ha IIInunodepreHe B psa3aHCKOM sipyce Oonpene-
JIEHBI OeTHBIe KOMIIJIEKCHl TUHOIMCT, IpeACcTaB-
JICHHBIE TAKCOHAMH IIMPOKOTO cTpaTurpaduie-
ckoro auana3oHa (Dalseg et al., 2016; Rakocinski et
al., 2018; Koevoets et al., 2018a). TakcoHOMUUYeCKU i1
COCTaB UMEET MHOTO OOIIMX YePT C BOJKCKUMHU
KOMILJIEKCAMU TWHOIIMCT. XapaKTepHO TOMUHHU-
poBaHme Sirmiodinium grossii Alb., Tubotuberella
apatela (Cook. et Eis.) Ioan., Escharisphaeridia rudis
Dav., Valensiella cf. ovulum (Def.) Eis. O6enHeH-
HBIII COCTaB TWHOIUMCTOBBIX KOMIIJIEKCOB TaKXKe
XapaKTepeH IJIs pPSI3aHCKOTO spyca I'peHnanaum
(Hakansson et al., 1981; Nghr-Hansen et al., 2020).
OngHakKo HEKOTOphlie KJIoUueBble OMOCOOBITUS
MpOCIEXUBAIOTCI Ha ceBepe 3ananHoit EBporibl
u B Cubupu (puc. 7, 8).

Takum obOpa3oM, MBI MOXXEM cleJaTh BBIBOJ,
YTO, HECMOTPSI Ha HaJW4YMe B KOMILJIEKCaxX JUHO-
LIICT BOJIXKCKOTO M PSI3aHCKOT'O SIPYCOB KOpPpEJIs-
THUBHBIX TAKCOHOB, KOTOPHIC TTO3BOJISIIOT ITPOBO-
IUTH COMOCTABJIICHUS C MOCIEIOBATEIIBHOCTIMU
JUHOLIMCT U3 CTpaTUTpapUUIECKUX aHAJIOTOB 3TUX
SIpycoB Ha Tepputopuu 3anagHoil EBponsl, mpu-
MEHSITh B IIOJTHOM 00beMe mKalry CeBepoMOpPCKOro
peTMoHa HEeBO3MOXKHO Jaxke Ha OM3aeKalInX Tep-
putopusix B HopsexckoMm u bapeHlieBoM MOpsiX.
KoMriekchl TUMHOLIMCT BOJIZKCKOT'O U PSI3aHCKOTO
SIPYCOB UMEIOT ONpeAeICHHYIO CIIENU(PUKY W OTIU-
YaloTCS B pa3HBIX palioHaX UX pacIpoOCTpaHEHUSI.
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bopeasipHbIE M TETUYECKHAE KOMIIJIEKCHI TUHOLIACT
MMEIOT 3HAYUTEIbHBIE Pa3InNYUs, KOPPEIALIUI
37eCh CUJIBHO 3aTpyTHEHA.

Tem He MeHee, HECMOTPsI HA MECTHBIE OCOOEH-
HOCTU JUHOIIMCTOBBIX KOMILJIEKCOB 1 OIIpEAcIeH-
HEIE Pa3/INdusI B IIOCIEAOBATEILHOCTSIX TUHOIIMCT
B Pa3JIMYHBIX paifoHax B Mpejaeaax pacnpocTpaHe-
HMS BOJIKCKOTO U PSI3aHCKOTO SIpYCOB, HaMeJyaeTcsl
HECKOJIbKO KOPPEJSILMOHHBIX pyOexeil, HEKOTO-
phIe U3 KOTOPBIX IPOTITUBAIOTCS U HA TEPPUTOPUU
pa3BUTHUSA UX cTpaTUrpaduueckmx aHajoro. B oc-
HOBHOM 3TH py0exu mpociexupaiorcsa B [Tan6o-
peanibHO# HagobJiacTu. ToJIbKO HEMHOTHE U3 HUX
HaMe4JaloT BO3MOXHOCTh KOPPEISILIUU C TeTHYe-
CKMMHU palilOHAMMU.

OTMETHM, 9YTO COBpEeMEHHBIe OMoCcTpaTUTrpadu-
YyeCKHUe MCCASOOBAaHMS 110 MO3IHEIOPCKUM U paH-
HEMEJIOBBIM JUHOIIMCTaM BEeIyTCsl B OCHOBHOM Ha
peTMOHAJIBHOM YPOBHE, MEXpPEruoHaJIbHBIE COIIO-
CTaBJICHUSI HAXOASITCSI Ha CTaAWM CTAHOBJICHUSI.
O4YeBUIHO, YTO COCTAB KOPPEISITUBHBIX TAKCOHOB
U cTpaTurpaduueckoe MoJoXeHUe KOPPeasIIMOH-
HBIX pyOexeil OyAyT YTOUHSTHCSI U JOIOJHSIThCS.
JloCcTaTOYHO CJI0XKHO OLIEHUTh TOUHOCTh KOppPEs-
LM TT0 JTUHOLKMCcTaM. MHorue 6uocTpaTurpadu-
YeCKHUe MOCAeA0BaTeIbHOCTU NTMHOIMCT OTKalu-
OpoBaHBI OTHOCUTEJIBHO IIKAJI II0 APYTUM I'PyIIIIaM
ouodoccuiinii: aMMOHUTAM, IBYCTBOpKaM, OeeM-
HHUTaM, hopamMmuHudepaM, KaJblIMOHEJIaM, HaH-
HomIaHKTOHY. OgHAaKO Ha CETOMHSIIHUN IeHb
HET OJHO3HAYHOM KOppeasiunuu ¢payHUCTUISCKUX
nocJiefoBaTeIbHOCTE! TETUUECKUX U OOpeaIbHbIX
paiionoB, EBponsl 1 Cubupu. [lo HEKOTOpBIM MH-
TepBaJlaM BOJIXKCKOTO U PSI3aHCKOTO SIPYCOB HET
€IMHOI0 MHEHM S 0 OUocTpaTurpaduyeckom pac-
YJIeHEHUU Jaxe B IIpeneaax oqHOro peruoHa. Bos-
MOXHO, B JaJbHEMHIIeM, ¢ yTOUHEHUEM (hayHUCTU-
YeCKUX KOoppeasnuit, OyayT KOppeKTUPOBATHCS
1 KOpPPEJISIIMOHHBIE YPOBHU 110 fuHOIuUCcTaM. Cie-
IyeT OTMETUTD, YTO IMHOILIMCTHI B 1ISJIOM SIBJISIFOTCSI
MePCIEKTUBHOI TPYIIITON ISl MEXPEernoHaIbHBIX
KOppeJsiluii, Tak KaK JIETKO pacipoCTpaHIIOTCs
TEYEHUSIMU 1 JOCTATOYHO XOPOIIIO MPEOA0JEeBaAIOT
9KOJIOTUYEeCKHE Oapbephl.

Mopckue no3BOHOYHBIE

K HacTosimeMy BpeMeHM M3y4eHUE MOPCKUX
MMO3BOHOYHBIX KOHIIA MO3IHEH Iophl—Hayajla Mejia
bopeanbHBIX paiilOHOB TOJIBKO Hayajlo HaOUpPaTh
000poThl. XpsIeBble 1 KOCTHBIE PHIOBI BeCchbMa
MmoApOOHO M3YYEHBI IJISI TETUYECKUX Pa3pe30B
IOxmnoit I'epmannn n FOro-BocTounoit @pannun
(Lambers, 1992; Arratia et al., 2015; Villalobos-
Segura et al., 2023), Toroa Kak aas 6opeaabHbIX
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palioHOB BCETO MUpa HJaHHBIE IO HUM Ype3BbIYaii-
HO CKYIHBI U OrpaHUYEHBI HECKOJILKMMHU HaX0IKa-
MU 1160 npocto ynomMmuHaHugaMu (Koaznos, 1928;
3oHoB, XabakoB, 1935; XKypasnes, 1943; Ilomnos,
amosanos, 2007, 2021; Moo, E¢pumos, 2012;
Koevoets et al., 2018b). Ucxonst 13 mMeIOIMIMXCS
JaHHBIX II0 XMMEPOBBIM pbhIOaM, BEICKa3aHO Mpe-
noJioxXeHue o najeodbuoreorpaduueckoin nudde-
peHIMAllUY B MX aCCOLMALIMSX B KOHIIE IOPCKOTr'O
nepuona (Ilomos, IlanoBanos, 2021). OcTtaTku
xuMep pona Stoilodon BcTpeueHbI KaK B BOJIKCKOM,
TaK 1 B psg3aHckoM sipyce (ITommos, E¢pumos, 2012).
OTaeabHBIM IIEPCIICKTUBHBIM HAIIpaBIICHUEM SIB-
JISIETCS M3y4YeHUe OTOJIUTOB KOCTHRIX pbI0. HemaB-
HO U3 CPEeTHEBOJIKCKOTO IToabsIpyca MoCKOBCKOTO
pervoHa ObIJIM ONMMCaHbl MHOTOYMCJIEHHBIE Ha-
XOIKHU OTOJIUTOB, OTHOCIIIUXCS K pony Palealbu-
la, 1O 3TOro N3BECTHOMY TOJIBKO M3 HUKHEro MeJjia
(Schwarzhans, Mironenko, 2020).

OtnenbHBIE HAXOOKHM OCTATKOB MOPCKHX PEITH-
JIUA M3 BOJXKCKOTO SIpyCa OMMCBHIBAJIMCh 3HAUU-
TEJILHO Yallle, YeM PHIObI, OMHAKO JOJITOE BpeMsI UX
HU3y4YeHUE He UMEJIO CUCTEMaTUYEeCKOIo XapakTepa
(ITepBymioB u ap., 1999). Toasko Ha pybexke XX
1 XXI BB. MOSIBUJIUCH MHOTOUYUCJIEHHbIE MYOJIU-
Kalliy, IIPOJIMBAIOIINE CBET Ha TAKCOHOMMYECKOE
pa3HOOOpa3yre BOIXCKUX MXTH03aBpoB EBpomeii-
ckoit Poccun (Apxanrenbckuii, 1997, 1998, 1999,
2000, 2001; Edumos, 1998, 1999a, 19996), a no3xa-
Hee yBUeJa CBET cepMsl cTaTeil 00 MXTHo3aBpax
n rine3no3aspax HInmunoeprena (Druckenmiller et
al., 2012; Knutsen et al., 2012a, 2012b, 2012c, 2012d;
Roberts et al., 2014, 2017, 2020; Delsett et al., 2017).
HecMmoTps Ha To, 4TO M3HAYaIbHO MCCIIEIOBATEIN
Mpeamnojarajy NpoBUHIIMAINU3M U SHAEMU3M hayH
MOPCKMX PENTUJINN B KOHIIE I0pbl—Havyaje Mejia
pa3HbIX pernoHoB CeBepHoro noaymapus (Hurum
et al., 2012; Roberts et al., 2014, 2017), peBu3uu no-
CJIEAHUX JIET ITOKA3bIBAIOT 3HAYUTEIIBHOE CXOACTBO
Ha pOJOBOM M Jaxe BUJIOBOM YpOBHE MexXnay da-
YHaMM UXTUO3aBPOB M T1J1e3M03aBPOB B cybOOpe-
aJbHBIX MECTOHAXOXAeHMIX 3anamgHoii EBpomnbl
U 6opeasibHbIX MecToHaxox aeHusx Inuideprexa,
Apxktuueckoit Kanansl 1 Poccun (Arkhangelsky et
al., 2020; Zverkov, Efimov, 2019; Zverkov, Prilep-
skaya, 2019; Zverkov, Jacobs, 2021; Zverkov et al.,
2022). Kpome Toro, HoBble HAXOAKM U3 PSI3aHCKOTO
sipyca ApKTHKHU II0Ka3ajJH, YTO B SBOJIOIUU HX-
THO3aBPOB Ha py0Oexke I0pCKOI M MEJIOBOIl CUCTEM
HE IPOUCXOIMT SIPKUX COOBITUI, M CYNTABIINECS
TUITMYHO MO3IHEIOPCKUMU polbl Arthropterygius
u Nannopterygius Ob1JIM 0OHApYy>KEeHbI B psI3aHCKOM
sapyce 3emaun ®panua-Mocuda n LInundepreHa
(Zverkov, Prilepskaya, 2019; Zverkov, Jacobs, 2021).
l'opa3go cioxHee MPOBONUTH COIMOCTAaBICHUS
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OopealibHBIX (PayH MOPCKMX pEeNTUIMI ¢ (payHa-
MU IPYTUX perMOHOB MUpa. TUTOHCKME NXTUO3aB-
PBL U TLJI€3M03aBPhl M3YUYEHHBI 3HAUYUTEIBHO XYyXe
BOJIKCKMX, a B OeppHace MX HaXOIKU Ype3BblUaii-
HO penku U ¢pparMeHTapHEL [lo TamarTo3yxusm,
KOTOpBIE B LIEJIOM TSATOTEIOT K HU3KUM IIIMPOTaM,
HaOJII0aeTcsl CXOJACTBO TeTuueckux ayH I'epma-
HUU, MeKCuKU U ApreHTUHBI, TIe B TATOHE U Oep-
pmace npeobiananu mmpeactaButeau poga Crico-
saurus (Herrera et al., 2021), Torna Kkak B mpeaejiax
ITan6opeanbHOi HagOOJACTH, HATPOTUB, HAXOAKH
TaJaTTO3yXUI OUYEeHb pelNKU U (hparMEeHTapHbI IJIS
Kakux-n1ubo cpaBHeHuii (Young et al., 2023). ITpu-
MEHEeHMEe MOPCKMX MO3BOHOYHBIX AJIs LeJIei cTpa-
TUrpadun Bce elle IMPeACcTaBIIsIeTCSI UIIJTI030PHBIM,
OIHAKO C HaKOILJICHHMEM HOBBIX CBEACHU 1, BOZMOX-
HO, yIacTCsI 0003HAYUTH COOBITUS B MX 9BOJIIOLINN,
KOTOpPBIE€ ITO3BOJIST BHICTPOUTH KaKYyIO-HUOYAb
cTpaTUurpauuecKylo cxemy, ycTb U He CTOJb JIe-
TaJIbHY10, KaK M0 0ecro3BOHOYHBIM. OTHO yXe
ceiiyac 04YeBMIHO, YTO B BOJIXKCKOE U PsI3aHCKOE
BpeMs bopeanbHble (payHBI TO3BOHOYHBIX OBIIHN
B 3HAUYUTEJIbHOI CTEIEH! OMHOPOIHBIMU 110 BCeit
ITanGopeanbHO HagOOIACTH.

BOPEAJIBHO-TETUYECKAA KOPPEJIALIUA
BOJIZKCKOI'O U PA3AHCKOI'O APYCOB

bopeanbHO-TeTHMYECKAST KOPPEJISIILMS BOJIXK-
ckoro spyca (puc. 9) 1 ero TeTUYECKUX DKBUBA-
JIECHTOB OCHOBaHa IS HUXHEBOJIXCKOI0O IOAb-
sipyca U HU30B CPEIHEBOJIXKCKOTO MOAbIpyca Ha
MMaJICOHTOJIOTMYECKUX TaHHBIX, IIOCKOJbKY B 3TOM
nHTepBasie B bopeanbHO-ATIaHTUYECKOI 00a-
CTH YaCTO BCTPEYAIOTCSI aMMOHUTHI TETUUYECKOTO
MPOUCXOXAeHU . Bcero or ocHoBaHUST BOJIXKCKOTO
sgpyca 10 TepMUHaJIbHOM YacTu 30HBI Panderi cpen-
HEBOJIXKCKOTO MOAbspyca ycTaHoBIeHO 10 ypoBHeid,
II0 KOTOPBIM OCYILIECTBJISIETCS IIpsiMasi Oopeasib-
Ho-TeTnyeckas koppeasuus (Poros, 2021). Bece
3TU YPOBHHU, 3a UCKJIIOYEHMEM Hanboyee BEICOKO-
ro, OCHOBAaHBI HA COBMECTHBIX HaXOAKaxX aMMOHMU-
TOB pa3HO OroreorpaduyecKoit IPUypOUYCHHOCTH.
CaMBblii BepXHUI YpOBEHb BOJIM3KM KPOBJIM 30HBI
Dorsoplanites panderi cpeTHEBOIXKCKOTO MOABIPY-
ca conepXuT B [losblle KaabNMOHEIIMI, XapaK-
TePHBIX IJISI IOTPAHMIHOTO MHTEpBaJia HUXHETO
U BepxHero TutoHa (Pszczotkowski, 2016). Briire
COBMECTHBIE HAaXOIKN aMMOHHUTOB OOpealbHOIO
U TETUYECKOTO MPOUCXOXKICHUS B BOJIXKCKOM SIPY-
ce HEeU3BECTHHI (OHU BHOBb ITOSIBIISIOTCS TOJIBKO
B HUXKHEH yacTu ps3aHcKoro spyca: Mutra, 2005;
Zakharov, Rogov, 2020). B mocimenHee BpeMs IT10-
SIBUJIUCh CBUAETEIbCTBA IPUCYTCTBUS B BEpXHEI
JacTH BOJXCKOTO sipyca Cubupu M3BECTKOBHIX
Ne 6
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[Maneomaruur 3 6
30HBI, MOA30HBI U GUOTOPU3OHTBI TUTOHA NaHHBIE, C OHPI, TIOL3OHBL 1 HMOTOPUIOHTRI
1OxHoit epmanvu u Ucnanuu JOTIOJH. TI0 BOIDKCXOTO Apyca Pycexoif
’ Baraboshkin matdopmsl (Poros, 2021;
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Puc. 9. bopeanrbHO-TeTHUeCKass KOPPEIILUS BOJKCKOTO SIpyca U eTo aHaJIoroB o aMmMoHuTaM (Baraboshkin et al., 2016; Poros,
2021, ¢ HOTIOJTHEHUSIMHU).

XKenareimu npsimoyronbHukamu ¢ nHaekcamMu VC1—VC16 0603HaYeH Bl YPOBHU IIPSIMO 6OpeabHO-TETUYECKON KOPPEISILINN.
CokpameHnus: bep. — 6eppuacckuii; Str.jac. — Strambergella jacobi; Prothacanth. — Prothacanthodiscus; Micrac. — Micracan-
thoceras; S. — Semiformiceras; Franc. — Franconites; Neoch., N. — Neochetoceras; Ussel. — Usseliceras; Sub. — Subplanites;
Lith. — Lithacoceras; 1., I1., Ilow. — Ilowaiskya; M. — Michaloviceras; Z., Zar. — Zaraiskites; V., Virg. — Virgatites; Ep. — Epivir-
gatites; L., Laug. — Laugeites; K., Kachp. — Kachpurites; G. — Garniericeras; Garn. cat. — Garniericeras catenulatum; Cr. (T.),
Crasp. (T.) — Craspedites (Trautscholdiceras); V. sing. — Volgidiscus singularus.
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JUHOIMCT, ITI0 KOTOPHIM IIOTEHIIMAIbHO BO3MOXHO
COIOCTaBJeHUE OOpeaIbHbIX U TETUYESCKUX LKAl
(Vishnevskaya, 2017; HukuteHnko u ap., 2023), Ho
MOKa 3Ta rpyIiIa ocTaeTcs cjaado U3yYeHHOM.

B cuny oTCyTCTBHSI BOBMOXHOCTEM ITPSIMOTO
COTIOCTaBJICHU S OOJIbIIEN YaCTU BOJIXXCKOTO sipyca
C €ro TeTUYECKMMU SKBUBAJIEHTAMU IO HaX0aKaM
OKaMeHeJlocTell, bopealbHO-TETUYECKAsT KOppe-
JIALUS CPpelHe- U BEPXHEBOJXKCKOI'0 MOAbSIPYCOB
OCYIIECTBJISIETCS MO IaJIeOMarHUTHBIM TaHHBIM
(puc. 9). B nepBy1o odyepenb 3TO JaHHBIE IO pa3pe-
3y n-Ba Hopasuk (Xomra u ap., 2007; Bparuu n np.,
2013; Schnabl et al., 2015). I[TonyyeHHbIe HeaaB-
HO MaJ€OMarHUTHBIE PE3YIbTaThl MO BOJXKCKOMY
sapycy IlToBonxbs u [TonmockoBbs (Manikin et al.,
2018; MaHukuH u ap., 2020) He npoTUBOpeYaT pe-
gysbpTaraM no Cubupu, HO U HE MO3BOJSIIOT YTOU-
HUTH YK€ UMEIOIIYIOCS KOPPEJISIIUIO.

ITorick MOMOMHUTENBHBIX MapKEPOB Ml 6ope-
aJbHO-TETUYECKOU KOPPEJILMU MOrPaHUYHOIO
WHTepBaja opel U MeJia mpoaoiaxkaercs (LLypeirus,
310064, 2015). HekoTopsle HaaexX 1bl BO3J1arajanch
Ha m3otonHbI 3kckypc VOICE (Hammer et al.,
2012), KoTOpHBIii IPUCYTCTBYET BO MHOTUX paiio-
Hax Apktuku (Nikitenko et al., 2018; HukuteH-
Ko u ap., 2020; Galloway et al., 2020; Vickers et al.,
2023), a HegaBHO OBIJT TaK>Xe YCTaHOBJIEH B ApreH-
tuHe (Weger et al., 2023). Ho Hayano 1 oKoHUYaHUe
3TOr0 BKCKypca CYyIIeCTBEHHO NUaXPOHHBI, B TOM
Yyclie BHYTPU CPAaBHUTEIBHO HEOOJIBIINX PETHUO-
HOB, Takux Kak IlInuudepreH, u JaHHBIN 3KCKYPC
IIpY COBPEMEHHOM yYPOBHE 3HAHU HE MOXET ObITh
WCIIOJIb30BAH AaXe JJIS1 MPUOIU3UTEILHOTO COMO-
CTaBJICHUS YOaJeHHBIX Pa3pe30B.

ToYHBIX N30TOITHEIX JAaTUPOBOK IJISI BOJKCKO-
ro sipyca nmpakTu4ecku HeT. JIuiib HejaBHO B Kep-
He CKBaXXMH, NpoOypeHHbIX B 3anagHoii Cubupu,
yaaJIOCh 1aTUPOBaTh Ty(POBbIE MPOCIOU U3 MOrpa-
HUYHBIX CpeIHEe- U BEPXHEBOJXKCKUX OTJIOXECHU N
(Rogov et al., 2023a; Bulatov et al., 2024). [TonyueH-
HBIE TaTUPOBKU (HeMHOTO napeBHee 141 MaH jeT)
0Ka3aJIMCh OYeHb OJIM3KM K TaTUPOBKAM 13 BEPXOB
TUTOHA APreHTUHHI. JIJ151 BOJIXKCKUX OTJIOXECHUI
HInuubepreHa umeeTcsl Takxke JaTUPOBKA, TOIY-
yeHHas peHuli-ocMueBbIM MeToaoM (Park et al.,
2024), HO ee TOYHOCTh HEBEJIMKA, U OHA HE MOXET
HCITOJIb30BAThHCS AJISI YTOUHEHUS BO3pacTa BOJIK-
CKOTo spyca.

BopeanbHO-TeTHYECKasI KOPPEISALUS PSI3aHCKO-
ro sApyca TUIOBOTO PEeTMOHA C 3aIlaJlHOeBpOIIeii-
CKMMM LIKaJlaMHU, O61arogapst 4acThIM HaxoaKam
AMMOHHUTOB TETHUYECKOI'0 MPOUCXOXICHUS, yXKe
6onee 130 nmer (HukntuH, 1888) ocymecTBasIeT-
cs1 B IIEPBYIO odepenb Ha GuocTpaTUrpacduIeCcKoi
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ocHoBe. M XOTS TaKCOHOMMYECKOE ITOJIOXKECHUE
YaCTU BCTPEUYCHHBIX B PSI3aHCKOM SIpyce aMMOHU-
TOB TETUYECKOTO MTPOUCXOXKIEHUS TUCKYCCUOHHO
(Murtra, 2022), MOXXHO OTMETHUTH, YTO B €BpOTIEi-
cKoit yactu Poccuu u3BeCTHBI MHOT'OYMCICHHBIE
HaxoAK1 aMMOHMTOB, XapaKTePHBIX IJis1 30H Oc-
citanica u Boissieri, a Tak:ke 0ojiee pegKue dK3eM-
MJISpbl, OJIM3KKME K aMMOHUTAM W3 HUXHeOep-
puacckoii 30HbI Jacobi (Zakharov, Rogov, 2020).
HanexHble majeoMarHUTHBIE TaHHbBIE, KOTOPbIE
MOI'YT OBITh MCIOJIb30BaHbI IJI51 OOopealibHO-Te-
TUYECKOI KOPpEeaILNU, NOJYYEeHBl TOJIbKO IS
HMXHE 9acTu psi3aHCKoro sgpyca (Xoma u ap.,
2007; bparuH u np., 2013). CoBnaaeHue BepXHei
TPaHUIIBI PSI3aHCKOTO sipyca ¢ TpaHUIIel 6eppuaca
M BaJIaH>XMHa YCTaHABJIMBAeTCs B IEPBYIO OUepeb
10 TIPUCYTCTBUIO B Oa3aJbHOI YacTy BajlaHXMHA
LenTpansHoit Poccnn n 3anamHoit EBporisr aMMo-
HutoB pona Delphinites (Mitta, 2018; Baraboshkin,
2024).

ITAPAJIJIEJIBHBIE 1 PETMOHAJIBHBIE
APYCHI M OIIbIT UX ITPUMEHEHUA
B MHUPE

B nocnenHue HECKONBKO AeCATUAETUI HAOIIO-
IaeTcs TEeHASHIIMS YHU(bUKAIMU IPYCHBIX ITKaJT
(aHepo30s pa3HBIX paiiloOHOB MUpa, U B OOJBIINH-
CTBE CTPaH MUCIIOJb3YyeTCsI MexXayHapomHast XpOHO-
crpaturpadudeckas mkajaa. Ha orpuiiatenbHyo
CTOPOHY 3TOM YHUPHKAIIMU O0paTUJl BHUMaHHE
k. Ko (Cope, 1993, 1996), OTMETUBILIHIA, YTO 3TO
MPUBOAUT K OTKJIOHEHMIO BaTUIHBIX SIPYCOB, BOC-
TpeOOBaHHBIX B I'€0JOTMYECKOI IIPAKTUKE 1 BaK-
HBIX IJISI T€X PETMOHOB, Ile¢ TaKue SAPYChl OBbLIN
mpemioxeHbl. OH IIPeIIOXMUII UCIIOJIb30BaTh TAKHE
spychl HapaBHe ¢ sipycamu MCIII kak XxpoHocCTpa-
TurpadudecKme MmoapasaeiieHust, TPaHUIbI KOTO-
PBIX OIPENEISIIOTCS ¢ TOMOIIBIO BTOPUYHBIX CTaH-
nmaptoB (Secondary Standards) TakuMm ke 06pa3oM,
Kak u rpaHunb sspycoB MCIILI, Ha ocHOBaHUY BHI-
Oopa TouKM B cTparoTunuyeckom paspese (Cope,
1996). IlapannenbHble U peruoHaJbHBIE SPYCHI
MMPOIOJIKAIOT 3(P(PEKTUBHO ITPUMEHSTHCS KaK T'e0-
JIOTUYECKUMU CIyKO0aMU, TaK 1 MCCIeN0BaTEIsIMU,
M3yYaIIUMM PETUOHAJNIbHYIO reojioruio. Jlaxe
B Poccum, HecMOTpsI Ha SIBHOE XeJJaHUe PYKOBOI-
crBa MCK kak MoXHO cunbHee mpubausnts OCII
K MCIHI (kepTBoit yero naj BOJIKCKUI sIpyC), 0CO-
Oble SIpyCHBIE IIKaJIbl UCITOJIb3YIOTCI B KeMOpUU
u cpenHeii—BepxHeit nepmu (CocrosHue..., 2008).

B 1opckoii cucteme SIipychl, OTIMUHBIE OT SIPYCOB
MCII, nmpumeHsioTcs pexe. OCOOHIKOM 31eCh
crout HoBag 3emannus, mis koropoit JI:x. MapBu-
KoM B HauaJjie 50-x rogoB XX B. ObLIa pa3paboTaHa
Ne 6
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pervoHajibHas MOCIeI0BaTeIbHOCTh OTAENIOB, SpY-
COB U MOABAPYCOB Me3030s. B 10pckoii cucreme
HoBoit 3e1anauu yCTaHOBJICHO 6 SIPYCOB, HU OOMH
13 KOTOPBIX HE COBIIaaeT ¢ KAKMM-THUOO0 SIpycoM
MCI (Campbell, 2004), 1 3T Ipychl HOCTOSIHHO
KUCIIOJB3YIOTCS B MyOJIMKALIMSIX HOBO3EJaHACKUX
cTpaturpadoB U MajJeOHTOJIOTOB.

N yxe 6onee 150 net Takue permoHANBHBIE SIPY-
CHI MICIIOJIB3YIOTCSI B IOTPaHUYHOM MHTEpBaJie I0pbl
n Mena CesepHoro noaymapus (puc. 10). Umen-
HO Ha OCHOBE CUTYaIllMM C SIipycaMM Te€pPMHUHaIb-
Hoii 1opsl k. Kom (Cope, 1993) chopmyaupoBan
KOHLEIIIMIO MapajjejbHbIX (BTOPUYHBIX) SIPYCOB.
B Hacrog1iee BpeMst aKTUBHO ITPUMEHSIOTCS TIaphl
SPYCOB BOJIXXCKMH—PI3aHCKUIN U TUTOHCKUN—
OeppuaccKuii, 3HAYUTEIBHO PEXE UCTONb3YIOTCS
MOPTIAHIACKUI 1 OOJOHCKUIT sIpychl. JIJ1sT BOJIK-
CKOTO SIpyca U ero mombspycoB B.A. 3axapoBeiM
(2003) OBITM IpenJIoXKEeHBI TOYKU M pa3pe3bl BTO-
puunoro ctparoruna rpanunsl (TBCI; Secondary
Stratotype Section et Point, SSSP). Huxuss rpa-
HHUI1Ia BOJKCKOTO sipyca Obljla BbIOpaHa B MOAOIIBE
aMMOHUTOBOI 30HHI Ilowaiskya klimovi ekTocTpa-
TOTHIIA BOJIXXCKOTO sipyca y A. [oponuimu. B aTom
pa3pes3e BCTpevyaroTcss aMMOHUTHI KaK 00peabHOro
U cy00opealibHOTO, TaK U TETUYECKOTO ITPOUCXOXK-
IeHUS, 4YTO 0OecIIeurBaeT HaIeXXHYIO MEXPEruo-
HaJIBHYIO KOPPEJISIINIO B MOIPaHMIHOM MHTEPBa-
Jie KUMEPUJIXKCKOTO 1 BOJIKCKOTO sipycoB (Rogov,
2010; Poros, 2021). TBCI" HuxXHe# rpaHULBI Cpel-
HEBOJIKCKOTO MOAbsIpyca ObLJIO MPeaIoXeHO ycTa-
HOBUTb B TOM XK€ pa3pe3e B MOAO0IIBE aMMOHUTOBOM
30HbI Dorsoplanites panderi, KoTopast IPOXOAUT
BHYTpH cjiost miuH (ca. 1/5 B Poros, 2013) 1 npoBo-
IuTcd 1o nogBiaeHuio Zaraiskites. TBCIT HuxHei
rpaHUIbl BEPXHEBOJIKCKOTO MOAbsIpyca nmpeaia-
rajgoch MOMeCTUTb B oCHOBaHMe 30HbI Craspedites
okensis (rTog3oHa Praechetaites exoticus) paspe3a Ha
noJiyoctpoBe HopaBuk, HO BCKOpe ObLJIO MoKa3a-
HO, YTO JaHHas MOA30Ha UMEET CPEIHEBOJIXKCKUI
Bo3pacT (3axapos, Poros, 2008). TBCI' nukHeit
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TpaHUIIBI BEPXHEBOJIKCKOTO MOABSIPYyCa MOXKHO
BBIOpaTh B ocHOoBaHMM 30HBI Kachpurites fulgens
B OHOM M3 pa3pe30B eBporieiickoit yactu Poccun
C TIOJTHOM MOoCJIeNOBaTeIbHOCThIO OMOTOPU30OHTOB
Ha rpaHuue 30H Nikitini u Fulgens. Takue pa3pe3bl
W3BECTHBI IM1aBHBIM 00pa3oM B MockBe (Kapambi-
eBckasi HabepexHas, KyHueso; cm. Poros, 2017).

Hns psazanckoro spyca Beioop TBCI' Bo3amozkeH
B HauboJiee MOJHBIX pa3pe3ax ceBepa Cubupu, a He
B CTPaTOTUIIMYECKOM PETUOHE, TIe pa3pe3 CUIbHO
CKOHJIEHCUPOBAH, COAEPXXUT MHOTO MepephiBOB,
a MOCJIeMOBaTEeIbHOCTD (hayH TpeOyeT naabHeuIie-
ro usyueHusd. B.A. 3axapoBbim (2011) Ob1710 OTME-
YeHO, UYTO U3 OOpeaIbHBIX Pa3pe30B IIOrPaHUYHBIX
OTJIOXKEHUM I0pBL M MeJia HanboJjiee yIOBISTBOPSET
tpeboBanusaM K TI'CI' (1, coorBercTBenHo, TBCI')
pa3pe3 n-Ba HopaBuk, 1o KOTOPOMY MUMEIOTCS JIe-
TaJbHbIEC ITaJIEOMAarHUTHbBIE, TEOXUMUYECKHE U Ta-
JieoHToJlornyeckue naHHble (Zakharov et al., 2014;
Hukutenko u ap., 2023). HegoctaTkaMu 3TOro
paspe3sa SIBJISIeTCSl PeIKOCTh HaXOA0K aMMOHUTOB
B CaMBIX Bepxax BOJIKCKOIO SIpyca U ero TPyIHOMO-
CTYNHOCTL. TeM He MeHee 3TOT pa3pe3 MOXET ObITh
MpeaJIoXKeH MJis BbIOOpa HUXKHEM IpaHUIIbI psI3aH-
ckoro sgpyca. TBCI' BepxHepsi3aHCKOTO TToabsIpyca
MOTEHIIMAJILHO MOXET ObITh BEIOpaHa B pa3pese p.
bosipka, HO U JaHHBIN pa3pe3 HyXJaeTcs B Iepe-
W3Yy4YEeHUU HA COBPEMEHHOM YPOBHE.

CTATYC U HUCITIOJb30OBAHUE
BOJIZKCKOTI'O U PA3AHCKOI'O APYCOB

HecMoTps Ha To, 4TO B TeYEHHUE YyKE TMOUYTU
30 1eT BOMXCKMIL pyc opULIMATIbHO TEpeBEACH
MCK B paHT perMOHaJbHBIX CTpaTUTpadUIeCKIX
nmoapasaeieHni, OH IMPOAOJIKaeT aKTUBHO MC-
IM0JIb30BAThCS POCCUNACKMMU CIEIIMAaINCTaMU I10
bopeallbHBIM OTJIOXeHUSIM. CBsI3aHO 3TO C ITpak-
TUYECKUM yIO0OCTBOM MCIIOJb30BaHUS 3TOTO CTpa-
TUTpaUIECKOro TMoapa3aeaeHusi, KOTOpoe uMe-
€T YEeTKO BBIPaXEHHbIE 1 XOPOIIO OMO3HABaeMbIe

IOPCKA4 MEJIOBA4 Cucrtema
BepxHuii Huxnuit Otaen
. Bosokckuit PsizaHckuit .
Kumepumxkekuii = = = = = BananxuHckuit =
HwxHuit | CpenHuii BepxHuit HuxHuit | BepxHuii e -
™ . . = ST
E 2 TuToHckuii Bbeppuacckuii 5 RS 3 g
X = < <
- o - - o
E § Hyoxunii | Bepxuwuit Huxnnit | Bepxuuii § §
Se = =3 =

Puc. 10. Boyixckuii, pa3aHCKMii, TATOHCKUI U 6eppuacckuii spycol B O01Ieli crpaTurpaduyeckoii mkae.
Cepoii 3aJIMBKO# TTOKa3aH MHTEPBaJ, B KOTOPOM B JabHEHIIIEM MOXET ObITh BBIOpaHa IrpaHUIIa TATOHCKOTO M 6€ppracCcKoro

SIPYCOB.
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MMOABSIPYCHI ¥ 00JIaaeT BEICOKOI CTEIICHBIO CITEIIM-
¢uruHOCTU payHbl. TOUHO TaK XK€ BOJKCKUH SIpycC
IMOCTOSIHHO IPUMEHSIETCS 3apyOeXHBIMM CIEIM-
anucramu-ouoctparurpadamu. IlocraHoBieHUe
MCK, corjmacHO KOTOpOMY Ha KapTax, B YyHU(DU-
LIPOBAHHBIX CXeMaX U OTYETaX IIPU U3YUeHHUHU 00-
peasbHBIX pa3pe30B cTajlo 00s13aTeIbHBIM UCIIOJIb-
30BaTh TUTOHCKUI U OeppUaACCKUIL IPYCHI, ClIeayeT
OTMEHUTh. BoKcKuii ipyc Hy>kHO BepHYThb B O0-
IIYIO CTpaTUrpacrIecKyIo IIKaIy U UCIIOJIb30BaTh
€ro COBMECTHO C PSI3aHCKMM SIPYCOM TapajjieabHO
¢ TTapoit TUTOH—Oeppuac (MpUTOAHBIX AT Kpbim-
cko-KaBka3sckoro peruona, Cesepo-BocToka Poc-
CHHU Y IOXHBIX paiioHoB JlamsHero BocToka).

MprI ipemiraraem BeiHecTH Ha bropo MCK mipen-
JIOXEHHUE O TIepecMOoTpe cTaTyca BOJIKCKOIO spyca,
yKa3aB B HEM cliedylolee.

3a npomenmue 20 JeT OBLIO YOSAUTEIBHO I10-
Ka3zaHo, uTo IlocTaHOBJIEHUE ITO YTOUYHEHUIO T10JI0-
JKEHHUS TpaHUIIBI I0pHl M Mejia B bopeanbHoi 06-
JIACTH U CTAaTYCY BOJIKCKOI'O spyca, IPUHSITOE Ha
pacmmpenHoM 3aceganuu bropo MCK 2 ¢espans
1996 r., OBLLJIO OCHOBAHO Ha OLIMOOYHOI Gopealib-
HO-TETUYECKOM KOppENIlMU, a UCIIOJIb30BaHUE
TUTOHCKOTO 1 OEppUAaCCKOI0 SIPYCOB B ITPaKTUKE
reojioro-chbeMOYHBIX pabOT B pailoHaxX paclipo-
CTpaHEeHUs OOpeaIbHBIX OTJIOXKEHU HENM30eXKHO
MPUBOAUT K MyTaHUIIE.

I1o npenyioxeHn10, MOAAEP>)KAHHOMY KOMUCCU-
amu MCK 1o 1opckoii 1 MeJIOBOil cucTeMam, clie-
IIYET BEPHYThCY K CYyLIECTBOBABLICH paHee MPaKTU-
K€ ucroJib3oBaHus B O011eil cTparurpaduieckoi
mkajge Poccuu B morpaHUYHOM MHTEpBaJie IOpbl
W MeJla TapajJieJbHBbIX SIpYCOB, OTpakKalolInX
crienuKy pa3BuTus ¢ayH B [laHOopealbHOI
ouoreorpaduueckoilt HagoOIaCTU U 3a ee Mpele-
namu (puc. 10). Mexny KUMEepUIXCKHAM U BajdaH-
XKWHCKHM IpycaMU CJeAyeT MapajiebHO MOKa3aTh
napbl BOJKCKUH—PSI3aHCKUM U TUTOHCKUI—0ep-
puacckuii apycol. B paiioHax pacrpocTpaHeHUs
OopealiIbHbIX OTJO0XKEHU B IOrPaHUYHOM UHTEP-
BaJjie IOpbl U MeJa (a 3To OoJibliasl YacTh TePPU-
topuu Poccuu, 3a ucknrouenueM KpoimMcko-KaB-
Ka3ckoro pernmoHa, otyactu CeBepo-BocToka
u JlampHero Boctoka) peKoOMeHIYyeTCsI IIPU T'e0JI0-
ro-CbeMOYHBIX U TIPOU3BOJICTBEHHBIX paboTax uc-
MOJb30BaTh BOJIKCKUI U psA3aHCKUI sipychl. Box-
CKM SIpyC pacujieHsIeTCcsl Ha TpU Ioabsipyca, YbU
TPaHULIbI OCTAIOTCSI HEUBMEHHBIMU BOT YK€ OKOJIO
70 neT, ¢ MOMEHTa NPUHATHUS pelueHus 00 oobe-
JTVHEHUUW HUXKHEBOJIXKCKOTO U BEPXHEBOJIXKCKOI'O
SIpyCOB B €M HbIN BOJKCKUIA sipyc. Pg3aHckuit sspyc
pacuJieHseTCsl Ha JBa NMOAbsIpyca; TpaHULA HUX-
HE- U BEPXHEPSI3aHCKOIO MOAbSIPYCOB MPOBOAUTCS
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B KpOBJIe aMMOHUTOBOI 30HBI Hectoroceras kochi,
Kak 310 0bL10 TIpeanoxeHo P. Keiicn (Casey, 1973).
DTO omHa U3 HaMbOJIee XOPOIIo paclio3HaBaeMbIX
MeXperuoHaabHO KOPPEIUPYEMbIX TPAHULL BHYTPHU
MTAHHOTO SIpyca.

C y4eToM CylIecTBYIOIIEH HeonpeaeJeHHOCTU
B MOJIOKEHU Y TPAHUIIBI MEX Y TUTOHCKUM M Oep-
pUacCcKMM sipycaM¥u B MeXIYHapOIHOM IIKaJe,
IMoKa rpaHHUIIa MEXAY 3TUMU SIPpyCaMU YCIOBHO
IIPOBOAMTCS HA TPAJAULIMOHHOM JJISI POCCUMCKHX
HCClIeIoBaTeNIeil YpOBHE, B OCHOBAHMY aMMOHUTO-
BOIi 30HBI Jacobi. I1pu aTom g yno6cTBa MOXHO
B KauecTBe IIPUOPUTETHOM I'paHUIIBI IOPBI U MeJla
B PErMOHAJBHBIX pabd0TaX UCITOJb30BaTh TPAHUITY
BOJIXKCKOTO U PSI3aHCKOTO sipyca, IO MOBOAY KOTO-
pOIi OTCYTCTBYIOT pa3HOIJIaCUs U KOTOpasl Ipociie-
KHBaeTcsl B Poccuu mpakTUYeCKU IMOBCEMECTHO.
I'panuna TuTOHA U 6eppuaca, B ciiydyae ee opUIIU-
aJbHOrO MPUHSITHUSA B ONMKalilliee BpeMsl Ha MEX-
JYHApOIHOM YPOBHE, ITOTEHIIUAJIBHO MOXET OBbITh
yCTaHOBJICHA B paiioHaX, I¢ IPOCICXKUBAIOTCS 3TU
apycel (KpeiM 1 CeBepHblit KaBka3s), HO orpene-
JIUTh ee B npeaenax “bopeanbHoit Poccun™ oyner
BeCbMa CJIOXHO.

SAKJIIOYEHUE

Bonxxckuii u psizaHCKUil sIipychl XapakTepu-
3yI0TCS BecbMa CIelM(PUUIEeCKUMU KOMIJeKca-
MU UCKOITaeMbIX OPTaHMU3MOB, BKJIIOUYast MOPCKUX
0€CTMO3BOHOYHBIX U TTO3BOHOYHBIX, a TaKXe MU-
KpoduTonaaHKToH. M3-3a mpakKTUYeCKU MOJTHOTO
HMCYE3HOBEHUSI B CPEelHE-TIO3IHEBOJIKCKOE BpEeMsI
MOJIHOLEHHOrOo Ouoreorpacduyeckoro 3K0ToHa,
B KOTOPOM COBMECTHO BCTPEUYAINCh TAKCOHBI 60-
peaybHOrO M TETUUYECKOTO MPOUCXOXKACHUS (Tpe-
KIe BCErO0 aMMOHMUTBI, 1O KOTOPBIM pa3padboTaHbl
HaunOoJiee neTaabHbIe IIKaJIbl), 00peaJbHO-TETUYE-
cKasl KoppeJsiiiMs B 9TOM WHTEpBaJjie OCylllecTBUMa
TJIAaBHBIM 00pa30M C MOMOIIIbIO HEMaJeOHTOJIOT -
YEeCKMX METOIOB.

Bonxckuit spyc — TpaauliIMOHHOE U HauboJiee
ynoOHoOe cTpaturpaduieckoe noapa3aeacHue s
TepMUHaJbHOH 0pbl [TaHOOpeanbHOI HagO00IaCTH.
HecMmoTtps Ha cyliecTBeHHYIO 6MoreorpauyecKkyo
IuddepeHIMalUIO U pa3In4yns B 30HAJTbHBIX
LIKajaxX pa3HbIX PErMOHOB, MOABSIPYChl BO BCEX
cliydyasix yCTaHaBJIMBAIOTCS OMHO3Ha4HO. Hamex-
Hast KOPPEISIUs BOJIXKCKOIO sIpyca ¢ TUTOHOM BO3-
MOXHa TOJIbKO Ha HEKOTOPBIX YPOBHsIX. [1pu aToM
HM OfHA MOIbSIPYyCHAs IT'paHUlla BHYTPU TUTOHA
HE COOTBETCTBYET MaXe 30HaJbHBIM IpaHHUIIaM
B BOJIXKCKOM sipyce. Heo6XxoamMo BOCCTAaHOBUTh
BoJixkckuii spyc B OCII u ucnoib30BaTh UMEHHO
Ne 6
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BOJIKCKHHN SPYC BEPXHEU

€ro Ipu MPOBEAEHUN T'€0JIOr0-ChbeMOYHBIX pabOT
B paiioHaX pacnpocTpaHEHUs I0pbl OOpeaTbHOTO
THUIIA.

PsizaHckuii sipyc yxe 6oiiee 60 J1eT MCTIONIb3yeT-
Cs B KaYeCTBE HUXKHETO sipyca MeJjia IIpu U3y4eHU U
bopeanbHEIX pa3pe3oB CeBepHOTO MOJyIIApHU.
IIpennaraercs BkaounuTh ero B OCII u ucnoab3o-
BaTh Iapy BOJKCKUU—PSI3aHCKUU SpyChl HapaBHE
¢ mapoit TuToH—Oeppuac, mIpuMeHeHe KOTOPOM
B Poccuu B ocHOBHOM orpaHu4ymBaeTcsa KpbiM-
cko-KaBKa3CcKUM permoHoM.

BunarogapHocTtu. ABTOpPBI IpU3HATEJIbHEI
A.Tl. UnmmonuToBy, caeidaBUIeMy psAa LIEHHBIX
3aM€YaHU K paHHEW BEPCHUU PYKOMNHUCH, YJEC-
HaMm penkosieruu A.C. AnekceeBy u T.1O. Toin-
MaueBoi, a Takxe peueHzeHTaM JI.H. KuceneBy
n A.E. UTonbHUKOBY, KOMMEHTApUU U 3aMeUYaHU s
KOTOPBIX IIOMOIJIX YJIYYIIUTh CTaThIO.

HcTounnku punancuposanusg. O600611eHUE Ma-
TepuaJoB MO aMMOHUTaM, JBYCTBOPYATHIM MOJI-
JIIOCKaAM U pajuoisipUsIM BBIIIOJHEHO MO TeMe
roczamanus TMH PAH FMMG-2021-003. ITaau-
HOJIOTUYECKME MCCJIeIOBAHUS BBIIIOJHEHBI IPHU
¢uHaHCcOBOIT moamepxke rpaHta PH® Ne 22-17-
00054 1 HayYHO-METONUYECKOM COIIPOBOXIECHUU
®HU FWZZ-2022-0004.
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Volgian Stage of the Upper Jurassic and Ryazanian Stage of the Lower
Cretaceous of the Panboreal Biogeographic Superrealm

M. A. Rogov* #, V. A. Zakharov*, E. B. Pestchevitskaya®, V. S. Vishnevskaya“, N. G. Zverkov,
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The history of the study of the Volgian Stage of the Upper Jurassic and Ryazanian Stage of the Lower
Cretaceous, their geographical distribution and use in the world practice, subdivision and correlation are
considered. The data on the distribution of different groups of macro- and microfossils (ammonites, bivalves,
radiolarians, dinocysts, and marine reptiles) in the Volgian and Ryazanian stages are reviewed. In all these
groups, despite significant differences in lifestyle, the Volgian and Ryazanian assemblages, on the one hand,
show a high degree of similarity throughout the Panboreal Superrealm, and on the other hand, significant
differences from the coeval Tethyan faunas. Biostratigraphic scales of this age based on the sequences of
ammonites, bivalves, radiolarians and dinocysts are analysed. It is shown that the substage boundaries of the
Volgian Stage are reliably traceable throughout the Panboreal Superrealm. At the same time, no boundary
other than the Volgian Stage base corresponds even to the zonal boundary in the Tethys-Pantalassa Superrealm.
A similar situation is observed in the Ryazanian Stage: its lower boundary, as well as the boundary of the Lower
and Upper Ryazanian substages do not coincide with any clear boundary in the Tethys-Pantalassa Superrealm.
The necessity of using the Volgian and Ryazanian stages in the practice of geological research on the territory
of Russia for all regions where Boreal deposits are distributed, as well as the inclusion of these stages in the
General Stratigraphic Scale in parallel with the Tithonian and Berriasian is substantiated. It is proposed
to cancel the resolution of the ISC of Russia on the considering the Volgian Stage to the rank of regional
stratigraphic subdivisions, as well as to revise the scheme of comparison of the Volgian and Tithonian stages
adopted in the same document.

Keywords: biostratigraphy, Upper Jurassic, Lower Cretaceous, stage, molluscs, dinocysts, radiolarians, marine
reptiles
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