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KaK CJIe[ICTBUE, O0JIee BBICOKMMM IMapaMeTpaMy U3MEH-
yusoct O1Y (koadduivent Bapuaumm 23.7%). He-
CMOTpPSI Ha BBICOKYIO AMIUIUTYAy W3MEHYMUBOCTU
(OY or 5.5 no 24.4%, mona 13.13%), B ionyJsiuu
TPYAHO BBIACJIUTh KaKUe-JIU00 NUCKPETHBIEC TPYTIIN-
POBKM, KOTOpPBIE MOXKHO OBLIO OBl paccMaTpUBaTh
KaK pa3HbIe TAKCOHBI. B 3T01 CBsI31 BCe 3K3eMILISIPBI
9TOM BEIOOPKM CIeAyeT OTHOCUTH K A. ishmae. Kak u B
ciygae OBO, pacnpeneneHue SIBIISIeTCSI HOPMaIbHBIM
(puc. 10), a B MopdoreHe3e pasMep yMOMINKa HE 13-
MEHSIETCSI B paMKax KaKoro-Jn0o TpeHaa. Y OTaelb-
HBIX 9K3eMILISIPOB IIPOCIIEKMBACTCS HE3HAYMTEIIBHOE
YMEHbIIICHHE AraMeTpa YMOMINKa Ha B3pOCIIbIX 000-
poTax, OTHAKO Ha KOHEUYHOM XMION KamMepe OOJIb-
IIMHCTBO PAaKOBUH WCIIBITHIBAET pa3BOpavYMBaHUC
YMOWJIMKAIbHONI CIIMPAaJIi M, COOTBETCTBEHHO, pac-
I peHUE YMOMIINKA.

OcranbpHble BUIOBI paHHEO0ATCKUX apKTUKOIIepa-
COB IPAaKTUYECKU HE BBIXOAST 3a IMPeAebl TOJIsT U3-
MeHuYuBOCTU A. ishmae (puc. 36). MakcuMalbHbIM
IMaMeTpPOM YMOMINKa 00JlagaroT Hamboee B3OyThIe
dopmbl Tuma A. ishmae morpha pseudishmae u
A. ishmae morpha stepankovi, B To BpeMs KaK 3K3eM-
IUISIPEI C 00JIee BEICOKUMM 000pOTaMM MaKCHUMAaJIbHO
WHBOJIOTHBI. TuUMoBbIe 3K3eMIUISIphl A. ishmae,
A. kochi 1 A. harlandi mo4Ty B OTMHAKOBOI1 CTETIEHU
XapaKTEepU3YIOTCSI 3HAUYCHUSIMHU, OJM3KMMHU K CpPe-
HUM, IO 000MM pacCMOTPEHHBIM MapamMeTpaMm (op-
MBI paKOBMHBLI. MOXHO YTBEpXKIaTh, YTO 3TU IIPHU-
3HAKM COCTABJISIIOT Mapy KOBapualluy, YTO O0YCIOB-
JIMBaeT ux OJIM3KOe pacrpeaeieHue.

TUNIOTHOCTD INTEPBUYHbLIX PEBEP (I1I1P)

DTOT NpU3HAK CYNTACTCS GONBITMHCTBOM MCCIIe-
nmoBateeit BaXKHEHTITM T TMarHOCTHKY BUIOB Arc-
ticoceras. OH KOpPpeJISITUBHO CBsI3aH C PEIbe(HOCTHIO
CKYJIBIITYPBI, TIO3TOMY OOJBIITMHCTBO PEIKOPEOpH-
CTBIX K3EMIUISIPOB MMEIOT Oojiee TpyOoOopeOpMCThIit
MOpP}OTUII, Y4eM YaCTOPEOPUCTHIE.

N3mepeHunst IIOTHOCTHA pebdep MPOBOIMIIMCH IJIST
MOJIyo00pOTa, TIO3TOMY HEKOTOPbIE SK3EMILISIPHI Xa-
pPaKTEPU3YIOTCS IBYMsI UBMepeHUsIMU. TeM He MeHee
KOJIMYECTBO M3MEPEHUIA MO 3TOMY IIPU3HAKY CyIlle-
CTBEHHO MEHBIIIE, YeM 10 ITpu3HaKaM (POPMbI paKo-
BUHBIL. Tak, BEIOOpPKA MEYOPCKOM MOIYISILAN TIpe/-
craBieHa 51 m3MepenmeM 1o 38 3K3eMIuIIpaM, a
CyMMapHO€ YKCJI0 U3MEPESHUI BCeX apKTUKOLIEPACOB
cocTasisieT 97. YMeHbIlIeHUe Yiciia U3MEPEHMI CBSI-
3aHO C TEM, YTO YACThb DK3EMIUISIPOB HA TEPMUHAIb-
HOM CTaIMM pa3BUTHUS JUILIECHBI CKYJIbNTYpPhI. Takxke
JacToTy pebep He Bcerda yaaeTcsl U3MEPUTh BCIE-
CTBHE IUIOXOM COXPaHHOCTU 0Opa3slia.

B oTnuuune ot paHee pacCMOTPEHHBIX IIPU3HAKOB,
IIJIOTHOCTB pedep n3MeHsieTcsT B MOp(gOoTreHe3¢e 3aK0-
HOMEpHO, 00pa3yst MOpGOTeHETUYECKII TPEHI: TIPU
MEHbLIIIEM OUaMETpe PAaKOBHHBI IJIOTHOCTH pebep
MaKCUMaJibHa y OOJBIIMHCTBA U3YYEHHBIX TPYMII, a
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Ha B3pOCJbIX 000pOTax YKUCIO pedep CylleCTBEHHO
cHmxaetcs (puc. 4). HaGntogaeMblit TpeHI XapaKTe-
pu3syeTcst Xxopoieit koppensaueit (r = 0.64) u cre-
MEHHOM 3aBUCUMOCTEIO (R? = 0.47), 4TO TIO3BOJISET
MPOBECTHU NEPUOAN3ALIMIO MOp(doOreHes3a 1o TaHHOMY
MPU3HAKy — OINpPEeNeJuTh MOrPaHUYHYIO 00JIacTh
MEXIy CPeTHUMMU U B3pocabiMu obopotamMu. OHa OT-
BeUyaeT AMaMeTpy paKOBHHBI C IMara30HOM 3HaYeHU I
70—90 mM. B aTOM MHTEpBaiie HaxXoasITCsI HOMEHKJIa-
TypHBIe TUIIBI Arcticoceras ishmae, A. harlandi,
A. pseudishmae u A. stepankovi, 4To obierdaer cpas-
HEHUE Y IMArHOCTUKY 3TUX BUIOB MPU MEPEXOTHOM
JNaMeTpe PaKOBUHBI.

YMeHbllIeHHE ITUIOTHOCTU IIEPBUYHBIX pebep ¢
BO3pacTOM HaOIomaeTcs y OOJILIMMHCTBA N3YYEHHBIX
9K3eMIUISIPOB, TIPUYEM 3TO XOPOIIIO 3aMETHO JaXe B
npenenax ogHOro obopota. MIaMeHeHUe pebpucTo-
CTM Ha BCeX CTaIMsAX Pa3BUTUS HE MCCIIEIOBAJIOChH,
MOCKOJIbKY UMEIOIINIiCS MaTepral He TIPUTOICH ISt
MOJIHOTO Pa3BopavYrBaHUs paKoBUHLI. [ToaToMy pac-
CMOTpEHHAasI KapTUHA Pa3BUTHUS TIJIOTHOCTU CKYJIbIT-
TYypbl B OCHOBHOM SIBJISIETCSI CTAaTUCTUYECKOI. Tem He
MeHee OHa XOPOIIIO ITOKA3bIBAET, UTO (a) UCIIOJIB30Ba-
HIEe MaJIOYMCJICHHOM BEIOOPKM 6e3 yaeTa MopdoreHe-
TUYECKOTO TpeHAa Y U3BMEHUYUBOCTA MOXET MIPUBECTHU
K oIIMOKaM B oIlpenesieHnu; (0) n3ydeHure pacipee-
nenuii o IITTP ciaemyeT Ipon3BOINTE OTOEIEHO KaK
MUWHUMYM [IJ1s B3POCJIbIX U CPEIHUX OOOPOTOB, B TIPO-
TUBHOM CJlydae paclpeieiieHre o0s3aTeIbHO OyaeT
IUCKPETHBIM Jaxe B Ipeaeax oqHoro suma. K coxa-
JICHUIO, B HallleM paclopsiKeHUU MaTepuasia Helao-
CTATOYHO [JIsI TAKOTO VICCJIEHOBAaHMUSI, TTOSTOMY THUIT
pacripefieJieHUsT 110 OTHEJIbHBIM CTaausIM B HACTOSI-
LU MOMEHT YCTAaHOBUTb HEBO3MOXHO.

YacToTa peOpUCTOCTH Y BCEeX M3y4aeMbIX apKTO-
HedaTUTUH HAaXOAUTCS B MHTEpBaje oT 9 1o 25 pedep
Ha I10JI-000pOoTa, YTO CBUAETEIBbCTBYET O BECbMa Bbl-
COKOM M3MeHYMBOCTH (KO3 (PUINEHT BapHaluu
15.7%). D10 3HAYEHNE BO MHOTOM OTpaXKaeT OHTOIe-
HeTUYEeCKy10 u3MeHUYMBOCTb (110 De Baets et al., 2015),
nockoibKy IIITP m3mensiercst B Mopgorenese. s
OTHEIbHBIX CTAIWi pa3BUTHUS IMOKa3aTelb M3MEHYMU-
BOCTU OyJeT CylleCTBeHHO HuXke. Tak, B MHTepBaje
I = 60—80 MM KO3 OULIMEHT Bapuallii COCTABIISIET
npuMepHo 12.15%, a tipu I = 100—150 MM oHO yXke
okoJ10 9.3%.

HopmanbHble (cpegHue) 3HAYEHUS IUIOTHOCTU
pebep HaxomaTcs B MHTepBae ot 12 no 15 pedep; co-
OTBETCTBEHHO, HU3Kasl IJIOTHOCTh COCTABJISIET MEHee
12 pebep, a BeicoKast — OoJtee 15.

Bonpnryio yacte MOp@OIOrn4ecKoro IMpocTpaH-
CTBa TUIOTHOCTU CKYJBITYpbl 3aHUMAaeT BbIOOpKaA
apKTukolepacoB OacceiiHa p. Iledopa, y KOTOpBIX
TaHHBIA Mpu3HaK u3sMmeHsiercs or 10 mo 20 pedbep Ha
os1-o60poTta (Ko3dduimeHt Bapuanuu 15%). Oxkono
50% 31Ol BBIOOPKHM COCTABJISIOT SK3EMILUTSIPHI C HOP-
MaJIbHOI (CpemHeil) ITIOTHOCTHIO pedep (Tabit. 2).
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Puc. 2. Pacnipeaenenue sk3eMILIsIpoB apkTouedanutuH (Arcticoceras u “Greencephalites”) BepxHero Gaiioca, HUXXHETO U
cpenHero 6ara 1o OTHOCUTEIbHOM BBICOTE 000POTOB U AUAMETPY PAKOBUHHBI.

(a) — Bce 3K3eMIUTSIpHL; (6) — HOMEHKIIAaTYpHbIE TUITHI 1 MOpdoiornyeckue apeaibl. CIIONTHOM 3aJIMBKOI TTOKa3aHbl MOpdo-
Jlornyeckue apeanbl Arcticoceras, ceruaroit 3anuBkoit — Greencephalites. HT — ronotun, LT — nekrotun, PT — mapaTum.
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Tabauma 2. Pasmep BbIOOpKM M pacripeneiieHue Arcticoceras W ApYrux apKToledaaTuTuH MO TpyIIaM TUIOTHOCTH
CKYJBITYPHI 10 HOMUHAJILHOMY YMCITy U3MepeHuit (V) U B MpolieHTax

ITnoTHOCTB IEpBUYHBIX pedep
HU3Kast CPeHI = BBICOKast
Takcons! apkToneaaIuTUH HOPMA
< >
12 pedep 12—15 peGep 15 pebep
N % N % N %
A. ishmae (Keys.) EBponeiickoii Poccun 11 21.5 29 56.9 11 21.5
A. ishmae (Keys.) 6acceiiHa p. Ileuopa 10 21.3 25 53.2 12 25.5
A. ishmae (Keys.) okpectHOCTeit CapaToBa 1 20 4 80 0 0
A. ishmae (Keys.) sensu Mitta' (6acceiin p. ITedopa, Capartos) 1 16.7 2 33.3 3 50
A. harlandi Rawson sensu Mitta' (6acceiin p. ITeuopa, CapaToB) 3 30 7 70 0 0
A. kochi Spath, Tunosast cepusi, B. 'pennannus 1 50 1 50 0 0
Arcticoceras CeepHoii 1 Boctounoii Cubupu 3 18.75 9 56.2 4 25
A. harlandi Rawson, TumioBas cepus, Ilmunu6epren 0 0 3 50 3 50
Arcticoceras ApkTuueckoit Kananbr 6 75 2 25 0 0
A. ishmae (Keys.) sensu Poulton, 1987 2 100 0 0 0 0
Arcticoceras harlandi Rawson sensu Poulton, 1987 3 75 1 25 0 0
A. cranocephaloide Call., TunioBas cepusi, B. I'perirannus 1 25 2 50 1 25
Greencephalites BepxHero 6aitoca ApKTHUKU 2 28.6 71.4 0 0

IMpumevanue. ['paHULIBI MEX Iy TPYITIIAMU BEIYMCIIEHBI CTATUCTUYECKH IO METOAY CPEIHETO apu(PMEeTUIECKOTO. (1) Murra, Cenbuep,

2002; MutTa, 2009; Mitta et al., 2015.

Marepuai u3 Ipyrux perTMOHOB ropa3ao MEeHbIIIe
TEYOPCKOTO IO YUCITY 9K3EMILISIPOB, TOTOMY €T He-
CKOJIbKO OTJIMYAIOIIEeCs] pacrpeaeieHre, HO B LIEJIOM
MOpGOJIOTUYECKHME apeabl Pa3INYHbIX TTOMYJISIIAIA
Arcticoceras MpakTUYECKX HE BBIXOMST 3a TMpenesibl
MOPGOJIOTUYECKOTO MOJISI TTIEYOPCKOM BhIOOPpKU. bin-
K€ BCEero K NMe4YopCcKOMY HaXOMUTCS CUOUPCKUIA Ma-
Tepuaj, 4TO CKa3bIBaeTCsI Ha OOIIMX IMOKa3aTessIX U3-
MEHYMBOCTH (Tabi1. 2, puc. 4). Mopdoapeabl MomyJisi-
LM OCTaJIbHBIX PETMOHOB HAXOMSITCS WIM B 00JIacTU
B3pOCJIbIX OOOPOTOB (apKTUKOLIEPachl OKPECTHOCTE
CaparoBa), W TTPEeMMYILECTBEHHO B MePEXONHOI 00-
Jactu (opurmHabl U3 Apkrndeckoit Kananer), mibo B
00JlacTi cpeTHUX OOOPOTOB U TIEPEXOMHON 00J1acTy
(tunioBasi cepust A. harlandi Rawson). Takoe pacrpene-
JIeHUe, CKopee Bcero, ciydyaiitHoe 1 00yC/IOBJIEHO He-
3HAUYUTEJIbHBIM 00BEMOM BBIOOPOK. B 3TOl CcBs3M
HabJrogaeMbie Hebompiue oTiandus B ITTTP pazmma-
HBIX BBIOOPOK OOBSICHSIIOTCS HE TAKCOHOMUYECKUMU
OTJINYMSMU, a U3MEHUUBOCTbIO B Mpeaeiax eauH-
cTBeHHOro Buma A. ishmae. MoOXHO KOHCTaTHUpPO-
BaTh, YTO TJIOTHOCTb CKYJIBIITYPhI, IO KpaitHeli mepe,
JUJIST paHHEO0ATCKUX apKTUKOILIEpacOB HE MMEET TaK-
COHOMUYECKOTO 3HaueHusi. O6 3TOM JOMOJHUTEb-
HO CBUIIETENBCTBYET U (pakT coBIaneHus Mmopdoape-
aJIoB 3TOW Tpynmbl ¢ TMo3gHebaocckumm “Green-
cephalites” m cpemHebaTrckuMu A. cranocephaloide,
KOTOPBIE€ XOPOIIIO Pa3AessoTcs Mo APYTrUM NpU3Ha-

CTPATUTPA®UA. TEOJJOTUYECKASA KOPPEJIALUA

KaM — IO TIPOTOPLIMSIM TTONEPEYHOTO CEUeHUsI 1 OT-
HOCUTEIbHOMY TMaMeTpy YMOWINKA.

OumMbo4YHOCTh IUArHOCTUKHU BUIOB 110 [1I1P 005-
SICHSIETCSI U YMCTO CYOBEKTUBHBIMM IIPUYMHAMHU.
Paz6epem a10 Ha mpumepe Brma A. harlandi. TumoBoit
matepuan ¢ 3emmm Kopons Kapna xapaxrepusyercs
cpeaHUMU (TOJIOTUIT) M BBICOKMMM (JIBa MapaTuiia) 3Ha-
YEeHUSIMU TUIOTHOCTU pedep (Tadn. 2). I'omotumn Bupa
noutu He omimyuM o IIITP ot nekroruma A. ishmae
(puc. 40), a TOHKOpEeOPHUCThIE ITapaTUIIbl 00JIagaroT
HanOOJIbIIIEH IJIOTHOCTHIO 13 BCeX M3MEPEHHBIX apK-
TUKOlepacoB. TeM He MeHee Y MHOTMX aBTOPOB CJIO-
JKMJIOCh yCTOMYMBOE yoexxaeHue, uto A. harlandi 06-
JlafaeT HEONpeMEeHHO peaKo- U TpyodopeOpUCTHIM
MOpPGOTUIIOM B COYETAaHUU C HU3KUM MOMNEPEUHBIM
ceueHreM, MO cpaBHEeHMIO ¢ A. ishmae. D10 mpen-
CTaBJIcHHE OBLI0O OOHOBPEMEHHO U HE3aBHUCHUMO
chopmynupoBaHo Ilyaronom (Poulton, 1987) u Me-
neauHoit (1987), a He aBTOpOM BMAa, IOCJE YEero
MoAiepKaHo APYTUMU crnenuaanucraMu. Bo3aMoxHoO,
TaKO€ MHEHHE CJIIOXWIOCh 13-3a 0CO00I0 BHUMAaHUST
ncciaenoBaTesieit K omHomMy 13 napatuiioB (Rawson,
1982, pl. 2. fig. 7), KOoTOpBHIii NeHiCTBUTEIbHO 00JIagaeT
OoJiee TpyOBIMU pedOpaMu. Tem He MeHee TUIOTHOCTh
pedep y 3TOro 3K3eMIUIIpa HaXOAUTCS B CpemaHEil
(HOpMaJIbHOI1) 0061aCTH, KaK M Y TUIUYHBIX A. ish-
mae. XapakTepHo, 4To caM IIyJIToH B BBIOOPKY
A. ishmae moMecTHJI 3K3eMIUISIPBI TOJIBKO ¢ HU3KOM
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Puc. 3. Pacnipenenenue aKk3eMIuisipoB apKrotedanutuH (Arcticoceras u Greencephalites) BepxHero 6aiioca, HUKHETO U Cpell-
Hero 6ara Mo OTHOCUTEILHOMY IMaMeTpy yMOMJIUKA U TMaMETPY PAKOBUHBI.

(a) — Bce 3K3eMILTSIpHI; (6) — HOMEHKJIAaTYpHbIE TUIILI U MOpdosornyeckue apeaibl. CIUIONIHOM 3a1MBKOM OKa3aHbl MOPhO-
Jiornyeckue apeaibl Arcticoceras, ceruaroii 3anuBKoit — Greencephalites. HT — ronotun, LT — nekrotumn, PT — mapaTum.
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I1ITP, B To Bpemsa kak y A. harlandi ocTaBistir 5K3eM-
TUISIPBI M CO CPEAHEN MJIOTHOCThIO (TabI. 2).

Hwu3zkast nimoTHOCTh pebep HaOmogaeTcs y 9K3eM-
IUIIPOB C pPa3jMYHBIM COYETAaHMEM MOIAIbHOCTU
IpYrux MOp@OJOTrMYEeCKMX ITPU3HAKOB, HaIpUMeEp
OTHOCHUTEIBHOM BBICOTHI 000pOTOB. B obnactu HU3-
KOI1 IIJIOTHOCTU HaxoasTcs TUIBI A. kochi (BeICOKME
000poThl), A. stepankovi (M30MeTpUYHbIE OOOPOTHI)
u A. pseudishmae (B3ayTbie 0060poThl) (puc. 40). Tak-
K€ K 3TOH KaTeropuu MpHUHAaIjIeXaT TUIIBL A. excen-
tricum 1 A. lenaense, OMHAKO MPOIIOPLIUU MTOMepey-
HOT'O CEYEHMsI Y HUX HEM3BECTHBI B CHJIY IUIOXOM CO-
XPaHHOCTH TUIIOBOTO MaTtepuaa. TeM He MeHee MOKHO
YTBEp:KIaTh, UTO peaKopeOprcThie (popMBI HE 00sI3a-
TEJILHO 00JIagaloT HU3KUM IIONEPEYHBIM CEUYeHUEM, a
M3MEHYMBOCTD IUIOTHOCTU pedep He KOTEpeHTHA C U3-
MEHYMBOCTBIO MapaMeTpOB (POPMBI PaKOBUHEI. DTO
TaKXKe 3aMETHO II0 pacIpeieieHUIO TUITOBBIX DK3eM-
wisipoB BunoB Greencephalites, 00J1agaroIImMx B3OyTOM
PaKOBUHOM: OJHU W3 HUX XapaKTepPU3YIOTCS HU3KOM
TUIOTHOCTBIO pedep (G. belli), npyrue HaxonsiTcs B 00-
JTacti HOpMHI poaa Arcticoceras (G. freboldi).

HdpyruM npuMepoM HEeIOOLIEHKU U3MEHUYUBOCTU
Bua0B 1o IITTP MoXeT ClIy>KUTh TUarHOCTUKA apKTU-
KollepacoB B pa3pe3e AThIpKaH Ha p. JleHa (ceBepHast
yacTh YeKypoBCcKO#l aHTUKJIMWHAIMU, Mo MeeanHa,
1991), ucnonb3oBaHHas B HEOIyOJIUKOBaHHOIT pabo-
te H.C. Boponen u E.C. EpiioBoii (1963). ApKTHKO-
1epachbl codpaHbl U3 OJHOIO TOPU30HTA, MOAOIIBbI
cJiosl 1, TIpy 3TOM peaKOpeOpUCThIE M YacToOpeopu-
CTBIC DK3EMIUISIPhI OTHECEHBI K pa3HBIM BHAAM, KO-
TOpPBIM aHbl HOBBIE Ha3BaHUS — A. intercostatum
(penkopeOpuUCThIii BUI) U A. tenuicostatum (4acTo-
peopucteiit Bun) (tadn. 111, ¢ur. 2, 3). O6e hopMbl
HUYEM HE OTJIMYAIOTCS OT pa3IUYHbIX MOp(d mevop-
CKMX apKTUKOLIEPACOB U, IO HallleMy MHEHUIO, JOJIK-
HEBI OBITh OTHECEHEHI K A. ishmae.

XAPAKTEP HAKJIOHA PEBEP

DTOT NMPpU3HAK paccCMaTpUBaeTCsI MHOTMUMMU CIIe-
LIUAJIMCTAMU KaK OAWH W3 BaXXHEUIIMNX JIsl JUarHo-
CTUKM BMIOB pomaa Arcticoceras (Tadm. 1). OH MoxeTr
OBITh BbIpaKEH KaK MUHUMYM C TIOMOIIBIO IBYX T1apa-
METPOB: YIJIa HaKJIOHa pedep Mo HaIlpaBIeHUIO K YCThe-
BOIf 9aCTHM paKOBWHBI M KPWBM3HOW M3rnbda pedep B
MPUBEHTPAIBHOI 00JIacTH. Y BCeX apKTUKOLIEPAacOB
pebpa Tipop3vpaavaTHbie, XapakKTepusylolluecs: He-
OOJIBIIIMM YIJIOM HaKJIOHA, KOTOPBI MOXET MEHSIThCS
oT 6° no 30°. Ilpu 3TOM BeaMYMHA HAKJIOHA pebep
MPsIMO MPOTIOPLIMOHAJIbHA UX KPUBHU3HE: Oojiee Ha-
KJIOHEHHbIE pedpa CepHOBUAHO M30THYTHI, KaK 3TO
BBIpaXX€HO Y TUIMMYHBIX pa3HOBUAHOCTel A. ishmae
mwin A. kochi, B To BpeMsi Kak pedpa ¢ 60j1ee paguajib-
HBbIM HallpaBjieHWEM OOBIYHO CHPSIMJIEHHBIE, KaK Y
dopM, yacTto ompeneiaseMbix Kak A. harlandi wnu
A. excentricum. TakuMm oOpa3oM, 3TU IIPU3HAKU CO-
CTaBJISIOT KOBapUAlIMOHHYIO Mapy.

CTPATUTPA®UA. TEOJJOTUYECKASA KOPPEJIALUA

M3yyenne Hamboyiee MaccOBOTO MaTepuana u3
HUKHE0ATCKUX apKTHUKOIEPACOBBIX CJIOeB M3 Oac-
ceitHa p. [Tedopa mokazajo, 4To MmapameTpbl U3ruoda
pebep He3HAYUTEIBbHO KOPPEIUpPYyIoT ¢ (hOPMOIi I10-
MepevyHoro ceueHust 00opoToB (¥ = 0.53): paKoBUHBI
C BBICOKMMU 000POTaMU TMOKPBITHI 00JIee HAKJIOHEH-
HBIMA M CEPHOBUIHO M3OTHYTHIMU peOpaMu, B TO
BpeMsI KaK 9K3EeMIUISIPbI ¢ HU3KMM MOMNEPEYHBbIM Cce-
YEeHUEM XapaKTepU3YyIOTCsl CIPSIMIEHHBIMU U OoJjiee
pamuanbHBIMU pebpamu. Takum oOpa3om, 3T MpHU-
3HAKU TaK:Ke 00pa3yloT napy Kopapuanuu. Kak 0o
II0Ka3aHO BBIIIE, OTHOCUTENIbHAsI BbICOTa O0OpOTa
CUJIBHO BapbUpyeT B IIpeAesiax BUuaa U He MMeeT 3Ha-
YeHMs UISI TMarHOCTUKU apKTHKolepacoB. B artoii
CBSI3U JItOObIe Bapualu (hopMbl U3rnda pedep Mox-
HO paccMaTpUBaTh NCKIIOYUTEIbHO KaK IIPOSIBIICHNE
W3MEHUYMBOCTHY, BApUAHThl KOTOPOI MO3BOJISIIOT Xa-
pakTepu30BaTh OTHnebHbie MOpPDHI A. ishmae. Hau-
OOJILIIM M3TNOOM pebep obnamaeT A. ishmae mor-
pha ishmae (ta6:. I, dur. 5), cpenHsst 1 MUHUMAJIb-
Hasl cTeleHb u3ruda cpolicTBeHHa A. ishmae morpha
stepankovi (ta6iu. I, ¢dur. 3, 7) u A. ishmae morpha
pseudishmae (ta6a. I, ¢ur. 8). B nipenenax kaxmgoit
MoOp®dbI TakxKe HabaogaeTcs HeOoIbllas U3MEHYM -
BOCTb M3TMba pedep. Tak, nj1sk TOHKOPEOPUCTHIX DK-
3EeMILISIPOB B 1IEJIOM XapaKTepeH HauOojee CUIbHBIN
n3ru6 pedep, OMHAKO HEePeIKN BapUaHThI CO CIIPSIM-
JIeHHbIMU pedpamMu. C Apyroil CTOPOHBI, Y 3K3eMILISI-
poB ¢ oueHb HU3KUMH obopotamu (OBO = 0.5-0.6)
HaKJIOH pebep MOXKET ObITh HECKOJIbKO BbIlIe (Tad. I,
¢wur. 4), 4eM y OTIOENbHBIX 3K3eMIUISIPOB C M30MET-
pUYHBIMU oOopoTamMu. Takymo Ke H3MEHUYUBOCTH
MOXHO HabJIroAaTh U 'y 6ali0CCKUX apKTOLe(DATUTHH,
XapaKTepU3YIOIIUXCS B3AYTHIM MOP(GOTUIIOM 000pO-
ToB. Tak, y Arctocephalites ex gr. sphaericus Spath
HaKJIOH pedep MOXET CUJIbHO MEHSIThCSI HE3aBUCUMO
OT BBICOTBI O0OPOTOB: y aparumna Buaa (Spath, 1932,
pl. XVI, fig. 5) pe6pa nipsiMbie 1 cyOpanraabHbIC, a Yy
¢opm, obo3HaueHHBIX KakK A. cf. sphaericus Spath
(Callomon, 1979, pl. 1, figs. 2, 3), OHU UMEIOT CHIb-
HBII HaKJIOH, HO 0€3 XapaKTepHOI'O BLITH0OA B CTOPO-
HY YCTbSI.

TakuMm ob6pa3om, U3rnd pedep He MMeeT OOJIBIIIO-
Iro 3Ha4YCHUA AJId AMarHOCTMKU BNA0OB apKTHUKOLIEpa-
coB. B Takoil )xe Mepe 3TO MOXKET OTHOCUTBCSI U K
JIpYyTUM apKTouedalIuTUHAM.

CITIAXKMBAHUE PEBPUCTOCTHU
HA KOHEYHOU KNJION KAMEPE

V Arcticoceras, Kak 1 y OOJIbIIMHCTBA apKTolieda-
JINTUH, Ha TEPMUHAJIBHOM 000pOTE I KOHEUHOI XK1 -
JIOI KaMmepe IIPOMCXOAMUT PEenyKIUs CKYJIbOTYPhI
BILJIOTH JI0 TIOJIHOTO e¢ Mcue3HoBeHus . [Tpu aTom 00-
JIaCTh TEPMUHAJIBHOTO 000pOTa, IMMOKPHITas CKYJIbII-
TYpOIi, MOXET I10 pa3Mepy OTJIMYATHCS Y Pa3HBIX BU-
JIOB, MIOATOMY YIJIOBasl JJIMHA 3TOM 00JIACTU MOXET
MMETh IMarHOCTUYECKOe 3HaueHue. B vacTtHOCTH,
C.B. Meneognna mpegnonaraia, yro A. harlandi or-
Ne 2
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Puc. 4. Pacnipenenenue sk3eMIuisipoB apkToledanutuH (Arcticoceras u Greencephalites) BepxHero 6aitoca, HUXKHETO U Cpefl-
Hero 0ara 1o IUIOTHOCTHU MEPBUYHBIX peOep U AMaMeTPy PAaKOBUHBI.

(a) — Bce 3K3eMIUTSIPHI; (0) — HOMEHKJIATYpHBIE TUIIBI U MOpdojiornueckue apeasbl. CILUIOIIHONM 3aIMBKOM MOKa3aHbI MOP(PO-
Jiornyeckue apeaibl Arcticoceras, ceruaroii 3anuBKoit — Greencephalites. HT — ronotun, LT — nekrotumn, PT — mapaTur.
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JgaeTcd oT A. ishmae, mToOMUMO KOMIIIIEKCca IPYTUX
OTJIMYUTEIIBHBIX IIPU3HAKOB, 00Jiee MO3THUM CIjia-
XnBaHueM pebep. BeposiTHO, 3TOT NpM3HAK Ieii-
CTBUTEJILHO MOXET ObITh BUOOCHEHU(MUIHLIM MPU
YCJIOBUM CTaOMJILHOCTU €TO0 IIPOSIBJIEHUS B MOpdore-
He3e, 00YCIIOBJICHHOI HU3KOM U3MEHYNBOCTBIO.

[J1st mpoBepKyM 3TOM TMITOTE3bl U3yUyeHa BbIOOpKa
Arcticoceras Ha CTaAuM TEPMUHAJIbHOU PaKOBUHBI, ¥
KOTOPBIX M3MEPEHa JJIMHA TJIaJKOU U CKYJIbINTUPO-
BaHHOW yacTeii B yIjoBbIX BelnunHax. Haubosbiyo
4acTh BBIOOPKU COCTABJISIIOT 9K3EMILISIPBI U3 Oacceii-
Ha p. [ledyopa, Ha ee OCHOBE MOXHO CYyIUTb O Mac-
mrabax u auarasoHe M3MEHUYMBOCTH 3TOrO MpU3Ha-
ka. Cpenn apKTHMKOIIEPACOB TEYOPCKOM BBEIOOPKH
BCTPEYAIOTCSl 3K3EMIUISIPbl COBEPIIEHHO TJagKue
(L, = 0°) u yactuuHo peGpucthie (360° > L, > 0°),
MPU 3TOM OTCYTCTBYIOT 3K3eMIUISIPbI, TOJHOCTbIO
MOKPHITBIE CKyAbITYpoii (L, = 360°). InuHa cKybII-
TUPOBAHHOM YaCTU TEPMUHAJIIBHOTO 000pOTa U3Me-
Hsietcs ot 0° mo 169°, cpeaHee 3HaYEHUE COCTABIISIET
okoJio 77.7°. I3MeHYMBOCTb 3TOTO MPU3HAKa OYEHb
BbICOKa (KO3 duumeHT Bapuanun 64%).

Takum oOpa3oM, ITOJOXEHHE TOYKM CIJIaXKMBa-
HUSI CKYJIBIITYPBI y MeYopcKux A. ishmae nameHsieTcst
B TAKUX IIAPOKMX IIPEIeiax, YTO BPSII JIM MOXKET pac-
CMaTpUBATLCSI KaK TAaKCOHOMMWYECKM IIpU3HaK. Y
Arcticoceras pa3IMYHBIX PETMOHOB ApPKTUKH 3TOT
IpHM3HAK TakKe He MOCTossHeH. Tak, y rpyoopeopu-
CTBIX 3K3EMILISIPOB, KOTOpPbIE YaCTO OIPEIEISIIOTCS
Kak A. harlandi miam A. excentricum, cTamysI TIIaIKOMN
PaKOBUHBI MOXET 3aHUMATh OOJIBIIYIO YaCTh 000PO-
Ta, a He MTOJIOBMHY 000pOTa, YTO XOPOIIIO 3aMETHO Y
nekroruna A. excentricum (ta6u. 11, ¢pur. 5). Tem He
MeHee He UCKIIIOYEHO, YTO B XOpOIleil BbIOOPKE Y
crpaturpadpudecKy Win reorpadpndecKy pas3ImIHbIX
¢dopM MOTYT OBITh HaiicHBI CTATUCTUYECKIE OTIMYMST
o 3ToMy ITpu3HaKy. [ToCKoJIbKY penyKius CKyIbIITY-
PBI HAIIPSIMYIO CBSI3aHAa C TEpPMUHAJILHOI cTanuei pas-
BUTHUSI, OHA XapaKTepu3yeT TakKKe U M3MEHUYMBOCTb
ckopocti MopgoreHe3a. boiee mogpoOHO 3TOT BO-
poc OyIeT pacCMOTPEH B OTIEJILHOI CTaThe.

OBCYXIEHMHNE

PesynbraThl U3yuyeHNsI U3MEHYMBOCTH apKTUKOLIE-
pacoB, paCCMOTPEHHbIE BhIIIIE, TTO3BOJISIIOT YTOUHUTh
TaKCOHOMMYECKUI cocTaB U (pUIoreHeTuYecKre B3a-
MMOOTHOIIIEHUS MO3AHUX apKTOLEPaTUTUH, a TaKXKe
KPUTUUECKU OLEHUTh HEKOTOpPhIE MOJICIU CHCTeMa-
TUKU 3TOU IPYIIbl aMMOHUTOB. DTU YTOUHEHUS T103-
BOJISIIOT BHECTU ONpPE/ieJIeHHbIE UBMEHEHUS B CTPATU-
rpacduyeckre cxeMbl HUXKHETO U cpeHero 6ata bope-
aJIbHOIT obyacTu.

O sudosom cocmase poda Arcticoceras

Cpenu mepedyHsi IPU3HAKOB, KOTOPbIE IIPUHSITO
paccMaTprBaTh Kak BUaocIienudmaeckme mis Arcti-
coceras, IMarHOCTUYECKOE 3HAaueHUE HMMEIOT JIUIb
HEKOTOpbIe M3 HUX, B IIEPBYIO oUYepeab OTHOCUTEIIb-
HBIII TUaMeTp YMOWIMKA 1 pa3Mephbl peOpUCTOil 30-
HBI Ha TepMUHAJILHOM 00opoTe. 1o aTuM rpu3Hakam
cpenHebarckue A. cranocephaloide HagexXHO oTae-
JISTIOTCSI OT paHHEOAaTCKMUX apKTukolepacoB. Cpenu
MOCJIEIHUX SIBHO BBIPAXXEHHBIX PA3JIMUMiA, KOTOPHIE
NpPEeBBIIAIN Obl IIOPOI U3MEHUMBOCTHU 110 KaXXIOMY
npu3HaKy, He Habmopaerca. Hu onuH 13 mpusHa-
KOB, TIEpEUMCIEHHBIX B Ta0JI. 1, HE MPUTOMIEH M1JIs1 BbI-
JIeJicHUs1 OoJjiee 4yeM OQHOIo BMAA B IIpeAciax 3TOM
rpynnel. He3aHaunTeabHbBIC OTIMYNS MEXKIY ITOITYJIsI-
LUSIMM U3 PAa3IMYHBIX PETMOHOB ApPKTUKHU CYIIE-
CTBEHHO MEHBIIIE OOILETro Aruana3oHa MU3MEHYMBOCTU
A. ishmae 6acceitna p. [ledopa 1 HOCSIT B OCHOBHOM
CIIyJaliHbIN XapakTep. B 2Toit cBsI3u apKTHUKOIIEpachl
n3 30H Harlandi n Ishmae, BeIIeIsIeMBbIX B HIDKHEM
Oare Ha OoJpireit yactu [TanOGopeanbHOM HagoOJ1a-
CTH, CJIeAyeT pacCcMaTpuBaTh B 0ObEME €IMHCTBEH-
Horo Buaa A. ishmae. PaznmumuHble Bapualii 3TOTO
BUIa pacCMaTpHUBaIOTCS 3eCh KaK MOP(dEI, 0003Ha-
YeHHbI€ TPUTOAHBIMU, HO HEBAIMIHBIMU Ha3BaHUSI-
mu. OHU SBISIIOTCS He Gojiee yeM (popMaJIbHBIMU
0003HAYECHUSIMH, OTPaAKAIOIINMU (DOPMBI BHYTPUBH-
JIOBOM M3MeHYMBOCTH. HazBaHust mMopd SIBISTIOTCS
YCJIOBHBIMH, TIOCKOJIBKY HE perJIaMeHTUPYIOTCS IIpa-
BwiaMu MK3H. TeM He MeHee 1 00O3HAYEHUS
KaXk10i 13 HUX BbIOpaHbI IIPUOPUTETHBIE HAMEHO-
BaHUs1. K TakuuM MopdaM OTHOCSITCSI CIISAYIOIINE:

Taomuua III. Arcticoceras ishmae u3 pa3pe3oB HU30BbeB p. JIeHa. JlinHa MaciutaGHOM TnHelku 10 MM.

1 — Arcticoceras ishmae (Keys.) morpha ishmae (Keys.), opurumHai Arcticoceras lenaense Voronetz (MS), ax3. Ne 13u, nusoopa-
JKeH B HeomybmkoBanHoi pykornrcu H.C. Boponen u E.C. Epiosoii (1963, ta6a. 7, dur. 1), ooHaxenue 13, p. JleHa, mputok
Corypy-Turue; 2 — Arcticoceras ishmae (Keys.) morpha ishmae (Keys.), opurunan Arcticoceras (Incostarcticoceras) te-
nuicostatum Voronetz (MS), sk3. Ne 106p, usobpaxkeH B HeonyonukoBanHo# pykonucu H.C. Boponeu u E.C. EpiuoBoii
(1963, taba. 3, dur. 1), ooHaxkenue 106, p. JleHa, nputok AteipkaH; 3 — Arcticoceras ishmae (Keys.) morpha ishmae (Keys.),
opuruHai Arcticoceras (Incostarcticoceras) tenuicostatum Voronetz (MS), ak3. Ne 1061, u3o6pakeH B HEOITyOJIMKOBaHHOI py-
korrcu H.C. Bopownen u E.C. EpioBoii (1963, Ta6:. 3, ¢ur. 2), ooHaxenue 106, p. Jlena, nputok AtbipkaH; 4 — Arcticoceras
ishmae (Keys.) morpha stepankovi Tuchkov, nekTotun Arcticoceras excentricum Voronetz, k3. LIHUT'P Myseii Ne 38/9209,
n3obpaxeH B padote H.C. Boponerr (1962, ta6. X1V, ¢wur. 1) ¢ mpoTUBOIOIOKHOM CTOPOHBI 63 YacTh 060pOTa, TOT XK€ BUI
C MOJTHBIM 060poTOM cM. B Tabi. 11, dwur. 5, p. XaTeicTax — JeBblit IpUTOK p. JIeHa; 5 — Arcticoceras ishmae (Keys.) morpha
stepankovi Tuchkov, opurnnain Arcticoceras (Incostarcticoceras) intercostatum Voronetz (MS), k3. Ne 63-9a, n3o0paxeH B He-
ony6iukoBanHo# pykornucu H.C. Boponeu u E.C. EpioBoii (1963, ta6u. 1, ¢ur. 2), o6HaxkeHue 63, p. XarbicTax — JIEBbIM
npuToK p. JleHa.
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A. ishmae (Keys.) morpha ishmae (Keys.). CootBeT-
CTBYET JIEKTOTUITY BHIAa U JIYIlle BCETO pas3iiyaeTcs Ha
CpeTHUX U B3POCIHBIX 000pOTaX, He JOCTUTIINX CTATUN
[JIAKOM paKoOBUHLI. [Ipormopuyy monepevyHoro ceve-
HUS Ha 3TUX CTAagUsIX BBICOKHUE, peOPUCTOCTD ILJIOT-
Hasg WIA yYMEpPeHHO IUIOTHAasi, pebpa CEepIIOBUIHO
W30THYTBIE B CTOPOHY YCThSI M XapaKTepU3YIOTCS
OosbmMM HakJIoHOM. KOHEYHBIII O0OpPOT CHIIBHO
WHBOJIOTHBII C HE3HAUYUTEIbHBIM Pa3BOPOTOM YM-
OMJIMKa W BBICOKMM IMOIIEPEUYHBIM CEUYCHHEM. DTOM
Mopde COOTBETCTBYET OOJIbIIIAsI YacTh TUITOBOTO Ma-
Tepuana A. harlandi, B TOM 4McCjie M TOJOTUI, OPUTH -
Has A. ishmae tenuicostatum Repin u TunmoBoii mare-
puan A. kochi. Croga ke OTHOCSITCSI DK3EeMIJISIPhI U3
OacceitHa p. Jlena, o6o3nauenHele H.C. Boponelg
Kak A. lenaense Voronetz (MS) u A. tenuicostatum
Voronetz (MS). Ota Mmopda uncaeHHO MpeodaanaeT B
UMEIOIIUXCSI BRIOOPKAX M MO3TOMY MOXKET paccmar-
pUBaThCs KaK HOpMa BUJIA.

A. ishmae (Keys.) morpha stepankovi Tuchkov. Pen-
KopebpucTasi Mopda ¢ U30OMETPUYHBIM ITOTIEPEUYHBIM
ceyeHreM 000poToB. PeOpa cripsiMIeHHbIE, XapaKTe-
PU3YIOTCS HEOObIIMMU KPUBU3HOM U YIJIOM HaKJIO-
Ha. K aT0it MOpde oTHOCUTCS rojioTull A. stepankovi,
TUIIOBBIC OPUTHHAJIBI A. excentricum M 3K3eMILISIPbI
U3 pa3IMYHbIX PETMOHOB, YacTO oNpeaessieMble Kak
A. harlandi. K HuM npuHannexat A. harlandi sensu
Meledina (Menenuna, 1987, ta6:a. 31, ¢ur. 1), A. har-
landi sensu Mitta (Murra, Cenbuep, 2002, ta6n. 1,
¢wr. 1, Tabn. 2; Mutra, 2009, Tadi. 2, ¢pur. 3; Murra
u ap., 2011, ra6u. 1, ¢ur. 5; Mitta et al., 2014, fig. 6-1;
Mitta et al., 2015, fig. 6-3). U3 BUmoB ¢ HEIIPUTOTHEI-
MU Ha3BaHUSIMU K 3TOM ke Mopde, BEpOSITHO, ClIeay-
€T OTHOCUTh 9K3eMIUISIPHI A. intercostatum Voronetz
(MS) u3 6acceiina p. JIeHa.

A. ishmae (Keys.) morpha pseudishmae (Spath).
DTO pa3HOBUIHOCTh C HU3KMUMHU U 9aCTO B3AYTHIMU,
KaaIUKOHWYECKNMH, 000pOTaMH, BeCbMa ITUPOKUM
YMOWJIMKOM, OTHOCHUTEILHO PEIKOM peOPUCTOCTHIO,
COCTOSAIIEH M3 CIPSAMIICHHBIX, CJ1a00 HAKJIOHEHHBIX
pe6ep. K atoit Mmopde FO.C. Penun u B.B. Mutra ot-
HECJIN HECKOJIBKO IpyOoOpeOpUCTBIX, C HU3KUM TTOITe-
pPEYHBIM CeUYeHHUEeM 3K3eMIUIIPOB M3 HUXHETo 6ara
paspesoB p. Mxkma 1 okpectHocTteit CapaTtoBa, KOTO-
pBle, KaK OHU CUMTAIOT, TPUHAIeXKAT K BUIAM POIOB
Arctocephalites u Greencephalites (Murra, Cenblep,
2002, Tabu. 4, dur. 1; Mitta et al., 2015; figs. 6—7).

[Be mocnegHue Mopdbl 3aHUMAIOT NOAYMHEHHOE
MOJIOXKEHME MO0 OTHOIIEHUIO K YUCIEHHOCTHU MEPBOit
Mop®dBI, KOTOpasi paccMaTpUBaeTCsl KAK HOpMa BUjIA.
He uckioueHo, 4TO YMCIIEHHOE COOTHOIIEHUE 3TUX
MOpP® MOXET MEHSIThCS BO BpEMEHHM WJIM MTPOCTpaH-
ctBe. Eciin Takoe cMmellleHrue HOpMBI BUIa OydeT 3a-
$UKCUPOBAHO CTATUCTUYECKU, TO ITO MOXET IOCTY-
XKUTh OOCTATOYHBIM OCHOBAaHUEM ISl BbIICICHUS
XpPOHOMNOABUAOB WU TeorparuecKux IOIBUIOB,
OIHAKO Ha HMMeEIoIIeMCsl MaTepuajie Takoro poja
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MPOLEAYPY OCYLIECTBUTh B HACTOSIIIINIA MOMEHT He-
BO3MOXHO.

Poo Greencephalites u npoucxoxcoenue kadoyepamun

B pon Greencephalites Repin, 2007 (TurnoBoii Buj
Cadoceras freboldi Spath, 1932) ero aBTop momecTu
HECKOJIBKO BUAOB ITO3IHUX apKTOLE(MATUTHUH U3 T10-
IPaHUYHBIX CJIOEB OOpeaIbHOTO BepxHero Oaiioca u
HIDKHEro 0aTa, XapaKTepU3YIOLIMXCS B OCHOBHOM
KaIMKOHNYECKNM TUIIOM PaKOBUHBI HA BCEX CTAIMSIX
MopdoreHesa. [Tozmaee B.B. Mutra (Mutra, Ajb-
ceH, 2013; Mitta et al., 2015) u O.Bb. I'ynsaeB (2013)
BKJIIOYIUIM B 3TOT PO HECKOJIBLKO (DOPM M3 pa3pe3oB
HkHero O0ata EBpomeiickoit Poccun (cm. BhIle).
OCHOBHOI IIpU3HAK JaHHOIO poAa, OTIMYAIOLINIA
€ro OT M30XPOHHBIX eMy Arctocephalites u Arcticoc-
eras, XapakTepU3YIOIIUXCsl 0ojiee BBICOKMM IIOTIe-
pPEYHBIM CEUYEHUEM, — IIPOIOPLUM PAKOBUHBLI WU
OTHOCHUTENIbHAsI BBICOTa oOopoTa. Bce ocrambHBIE
MPU3HAKU B TOM WU MHOM CTENEHU MPUCYTCTBYIOT Y
npyrux nogpoaoB. IIpu Takom Iomxone OCHOBHBIM
MIPUHIIMIIOM POJIOBOI CUCTEMATUKU MO3THUX apKTO-
nedaaIuTUuH CleayeT CYUTaTh, TIO0 CYTH, UX pasiese-
HYE Ha TaKCOHbI, OTJUYAIONIMECS IIMPOKUMHU PaKO-
BMHAaMM, ¥ TAKCOHBI C BRICOKMMU pakKoBUHaMu. [1pu
3TOM poAbl ¢ 60Jee BEICOKMMU pakKoBUHaMU (Arcto-
cephalites u Arcticoceras) OuMaXpOHHBI, ITOCKOJIbKY
CMEHSIIOT APYT APYyra B HECKOJBKUX 30HaX BEPXHETO
Oaifoca—HMXKHero 0ara, a poJi ¢ IUPOKUMU PaKOBHU-
Hamu (Greencephalites) UMeeT COBMECTHOE pacIipo-
CTpaHEHME C BBILIEIIEPEYNCIICHHBIMU pomaMu. Ta-
KM 00pa3oM, OTHOCHUTEJIbHasi BbICOTa 0OOpOTa B
JIAHHOM CJIydae paccMaTpuBaeTCs KaK Ba>KHEUIIMW
porocrnenuduIecKunii IIpru3HaK.

B 061m1x yepTax 3TOT MOAXOM K CHCTEMaTHKE JIeT
B OCHOBY HOBOI BEpCUHU MPOUCXOKACHMS Kagoliepa-
TUH, npemioxeHHoi B.B. Murra (2016). CornacHo
aToii Tunore3e, noacemeiictBo Cadoceratinae Hyatt,
MPEICTAaBUTEI KOTOPOTO XapaKTepU3YIOTCS Kaau-
KOHUYECKUM MOP(MOTUIOM, TIPOUCXOIUT OT poja
Greencephalites, a pox Paracadoceras Crickmay, pa-
Hee MHOTMMMU MCCIIEIOBATEIIMU OTHOCHUBIIMHCS K
KaJoliepaTuHaM, MPOUCXOAUT OT posia Arcticoceras.

MN3yyeHne BapuabeIbHOCTU OTHOCUTEIBHOM BbI-
COTBI 000POTa Y apKTUKOLIEPACOB (CM. BbIIIIe) ITOKa3a-
JIO, UTO KaAUKOHNYECKINE DK3EMIUISIPHI B UMEIOIIIEICS
BBIOOpKE TIPEACTABJISIOT BeChMa PEIKyI0 MOpPDY M3-
MEHYMBOCTHU, 2 HE CAMOCTOSITEJIbHBIC BUALI WIN, TEM
oouee, pon. IToaToMy Kak MUHUMYM BCE KaJITUKOHMU -
yecKure apkToledaaTuTUHBI U3 HUXKHETo 0ara cieayeT
OTHOCUTbB K pony Arcticoceras. Takoro e rmomaxonaa
npunepxunancs JIx. Kamrtomon (Callomon, 1993).
IToznHeOaliocckre KaaIuKOHUYECKUE apKToledanu-
TUHBI, Takne Kak Arctocephalites crassum (Madsen),
A. sphaericus Spath, A. freboldi (Spath) u A. belli
Poulton, BeposiTHO, TakKe clienyeT paccMaTpUBaTh
KaK IpOSIBJICHUE U3MEHUYMBOCTU pa3HBIX BUIOB PO-
nma Arctocephalites. TakuM o0pa3om, OJ1sI paciierie-
Ne 2
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Puc. 5. I'eorpaduyeckoe mojioxkeHue pa3pe3oB 30HbI Arcticoceras ishmae B [TaHOopeabHOIT Hag00IaCTH.

1 — okpectHOocTH CapartoBa; 2a—2B — pa3pe3Hbl, Tae Arcticoceras U3BeCTHBI TOJIBKO IT0 YITOMUHAHUSIM B JIMTEpaType, HO 6e3 N300~
paxxeHwuii: 2a — 6acceiiH p. Jlena (Ilepmckuii kpait) (Apkambes, 2018); 26 — Camapckast Jlyka (Cazonos, 1957); 2B — Enatbma
(CazoHoB, 1957); 3 — 6acceiiH p. [ledopa (pa3pessl Ha pekax Mxxma, JIpeinanka, An3bBa); 4 — HoBast 3emuist; 5 — 3emust @paH-
na-Mocuda; 6 — llInuucepren (3emist Kopoust Kapina, 3anannsriii LLnundepren); 7 — bapeniueBo mope (bacceitn Tpomcé);
8 — CeBepHoe Mope (ckBaxuHa 211/21-1, no Callomon, 1975); 9 — Bocrounast I'pennannusi; 10 — Anabapckuii 3anus: 11 —
OKpPEeCTHOCTU HU30BbeB p. JleHa (OneHekckuii 3anuB; p. JleHa, OneHekcKasl NpoToka); 12 — mobdepexkbe OXOTCKOTo MOpsi
(p. Buura); 13 — CeBepHast Assicka (pa3pe3bl Canning River, mo Imlay, 1976); 14 — FOkoH (pa3pe3 Salmon Cache Canyon);
15 — Kananckuit Apkrudyeckuii apxunenar (o. [Ipunana IMatpuka, no Frebold, 1961).

HUSI OCHOBHOTIO CTBOJIa apKTolie(paIMTUH Ha IBe
BETBU, OT KOTOPBIX MPOUCXOAIT pa3Hble TAKCOHBI,
HE CYIIECTBYET JOCTAaTOYHBIX ocHoBaHuii. Ckopee
BCETO, MPOUCXOXIEHNE KagollepaTUH CJIEAyeT Be-
CTH OT eIWHCTBEHHOTO pomaa Arcticoceras, KaK 3TO
HEOAHOKPATHO IMOCTYJIMPOBAIIOCH B Pa3IMYHBIX pa-
o6orax (Callomon, 1985; Callomon, Wright, 1989;
Menenuna, 1994).

3ona Arcticoceras ishmae u ee pacnpocmpaHenue
8 Ilanbopeanvuoii Hadobracmu

PesynbraTtel aHanm3a M3MEHYMBOCTH Arcticoceras
MO3BOJISIIOT OOJIBIIIMHCTBO PaHHEOATCKMX BUOAOB CBE-
CTU B CHHOHUMUKY A. ishmae. Cpenu 3TuX BUIOB MPU-
CYTCTBYIOT BUIBI-UHIEKCHI 30H, BbIIEICHHBIX, TIOMU-
Mo 30HHI Ishmae, B HIDKHeM 0aTe pa3aIudIHbIX PEerio-
HoB ITan6opeansHOI HagoOaacTu (puc. 5). B nmepByio
ouepenb 3TO OTHocUTCA K Buay A. harlandi. B Hacto-
smmee BpeMs 30Ha Harlandi BxoguT (miu npemiaraet-
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cs K YCTAaHOBJICHUIO) B CTpaTUTpaduIecKue IIKaIbl
Apktnyeckoit Kanager (Poulton, 1987), CeBepHoii
Cubupu (Meneguna, 1991, 1994), 3emnu dpanna-
Hocuda (Penmun, 2005, 2007), 6acceitHa p. Iledopa
(Penun, 2005, 2007; Pertun m ap., 2006, 2007), a Tak-
K€ B pa3InuHbIe Bepcuu bopeasibHOro i ApKTude-
cKkoro ctaHaapTta (3axapoB M ap., 1997, 2005; PenuH,
2005, 2007; Penrma n aop., 2007; MeneognHa M 1ap.,
2011; IypsiruH u ap., 2011; Hukurenko u np., 2013).
OmHOBpeMEHHO pa3pabaThIBAIOTCS IPYTHE BapUAHThI
9TOM IIKaJbl, Tne 30oHa Harlandi orcyrcTByeT, a B
HUKHEM 0aTe COXpaHsIeTCsl JIMIIb OIHA apKTUKOILIE-
pacoBasi 30Ha Ishmae (Zakharov, Rogov, 2014).

B 51011 cBsI3u IpeacTaBIIsieT HECOMHEHHBII MHTE-
pec OTBET Ha BOIIPOC, HACKOJIBLKO 0O0CHOBAHO BhIIE-
JIeHWe WM ycTaHoBieHMue 30HB Harlandi B pasnuu-
HBIX peTUOHAaX.

Immuoepren. Ha 3emne Koponst Kapna (paspes
D827 ocTtpoBa CBeHCKEIia), OTKyma IIPOUCXOIUT TH-
noBoif Matepuan A. harlandi, Bce HaXOOK1 JaHHOTO
Ne 2
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Buma (ISITh 3K3eMIUISIPOB) MPUYPOYEHEI K IIOAOIIBE
nmauku HroHedemwts (Rawson, 1982). B naHHo nauke
HE BBISIBIIEHO KaKOil-TMOO II0CIeI0BAaTEIbHOCTHU
apKTUKoLepacoB. M3BeCTHBI UM Apyrue pa3pe3bl C
apkTtukolepacamu Ha 3emie Kopons Kapna, Hammpu-
Mep Ha octpoBe Kopons Hapns3a (Kongseya) B oc-
HoBaHUM Nadyku Petimiocdenisa (Smith et al., 1976).
ApKTHKOLIEpachl B 3TOM pa3pe3e IpeAcTaBJIeHbBI
KPYITHBIMM paKOBHMHAMU XOpPOIIEd COXpPaHHOCTU
(Smith et al., 1976, table 3), omHaKO OHY TaK 1 HE OBI-
JIM OIMCaHbI, a UX IOCJIEI0BATEJIbHOCTb TaKXKe HE
BBIIBJIeHA. B 3T0i1 cBa3M BhIIeeHne 30HbI Harlandi
B TUIIOBOM MECTOHAXOXICHNM KaK MUHUMYM IIPEXK-
JIeBpeMeHHO. TakxKe 3ToMy MpeIsITCTBYeT MOp(OoJIo-
rudeckass 6J1M30CTh THUIIOB PaycoHa sk3eMInIsIpaM
Buma A. ishmae m3 TumoBoit MecTHOCTU (OacceiiH
p. Ileyopa). Kak OBIJIO ITOKAa3aHO BHIIIE, TUIIOBOM
Mmatepuan A. harlandi B OCHOBHOM OTHOCHUTCSI K
A. ishmae morpha ishmae, 9To aBTOMaTH4YECKH JIe1a-
€T HEHYXXHBIM BbIIEJICHUE HOBOUW apKTHKOLEPaco-
BOIi 30HBI.

Bacceiin p. Ilewopa. B Gacceiine p. Mxkma, oTKyna
MIPOUCXOAUT TUII A. ishmae, Hauboee MpeacTaBy-
TEeJIbHBIC pa3pe3bl HIDKHEro OaTa HaxOmsATCsS Ha
p. Apeutanka (rmpaBbiii nputok p. Mxxma). Hecmotpst
Ha TO, 4yTo U3 3TuUX paspe3oB C.B. MenenuHoit u
B.B. MuTTa yrioMmMHaJInCh M M300paxkajJnuch HAXOI-
KU Kak A. ishmae, Tak u A. harlandi, cMmeHa 3Tux Bu-
JIOB HE MOoKa3aHa HU IJIsI KakKuX pa3pe3oB. CorjaacHo
Menemnunoit (1987, 1994), oba Buma BCTpedaroTCs
COBMECTHO B OJHUX U T€X K€ CJIOSIX, UTO IMPEHSITCTBY-
€T BBIACJICHNIO He TOJIbKO 30HEI Harlandi, HO 1 30HBI
Ishmae B paspesax. IlozmHee Mwutra (Mitta et al.,
2015, fig. 3) moka3aj, YTO HeKass CMEHa 3THUX BUIOB B
mauke III cymectByeT. I1pu aTom A. harlandi orme-
JaeTcs B MOJOIIBE ITaUKH, a A. ishmae — B BepxHeit ee
yactu. TeM He MeHee aBTOPOM HeE IIPUBOAUTCI HU
OIHOTI0 N300paxkeHMs apKTUKOLIEPAaCOB, HAIEHHBIX
in situ B mydmiem paspese (Ne 5), rae Takasi Iocjaemo-
BaTeJIbHOCTh MoOrIJja Obl OBITh 3aduKcupoBaHa. Bce
M300paxKeHUsI MpUHaIJIeXaT 3K3eMIUISIpaM U3 pas-
HbIX pa3pe3oB (Ne 3, 5, 6, 9) 1160 HaiiAEeHHBIM B OChI-
MU WK B cJioe, HO 0e3 yKa3aHUs Ha TIPUBSI3KY OTHO-
CUTEJIbHO KPOBJIM WJIX IIOOOIIBHEL. B Toi1 ke pabote
(Mitta et al., 2015) oTMeuaeTcsI, YTO B pa3pe3ax Ha ca-
Moii p. Mxxma (mopor berube I'opsio) oba Buaa BcTpe-
YaloTCsS B OMHOM CJIOE WM TOPU3OHTE, YTO OIISITh K€
MNPEISITCTBYeT ycTaHOBIeHMIO 30HBI Harlandi niom
KaKMX-JIMOO Toapa3aeeHniit BHyTpU 30HBI Ishmae.

OkpectHocTn CaparoBa. 311ech, B IIEPBYIO OUepeab
B CoKypcKOM pa3spe3e, CJIOM C apKTUKollepacaMu
pacrionararTcs, mo IpeacrtasieHusiM B.B. Murra,
BBILIIE 30HBI Besnosovi (XoTst BMecTe ¢ apKTUKOoLepa-
caMM ObUTY BCTpEUCHBI OpaHUliepachl). B ocHoBaHUM
TOJIIIY IJIMH C apKTUKOIllepacaMu, HIKe “OeJIeMHU-
TOBOTI'O YPOBHS”, oTMedaroTcd Haxonaku A. harlandi, a
B CpeIHEI Y BEpXHEei YacTu 3TOU TOJIIIIU, Ha “OejieM-
HUTOBOM ypoBHe” u Bbille — A. ishmae (Murtra,
Cennliep, 2002; Mutra u ap., 2011; Mitta et al., 2014).
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DTH cJI0M OTHECEeHHI K 30He Ishmae, B KoTopoit ycra-
HOBJIeHbI Onoropu3oHThI harlandi, ishmae o 1 ishmae f3.
BoabIIMHCTBO N300pakeHHBIX aPKTUKOLIEPACOB, IIPO-
ncxonsammx n3 CoKypcKOro pa3pesa, OIpenesieHO Kak
A. harlandi, mpu 3TOM BCero u3 3TOro paspesa ObLIo
W300pakeHo 7 3K3eMIUISIpOB JaHHOTO BUaa (Murtra,
Cennliep, 2002, Ta6m. 1, ¢wur. 1, Tadm. 3, dpur. 3, Tad. 5,
dwur. 3, Taba. 6, pur. 1; Murra u ap., 2011, Tabm. 1,
dur. 5; Mitta et al., 2014, fig. 5 (6), fig. 6 (1)). U3 Hux
TOJIKO 2 00pas3na MMEIOT TOYHYIO, IIOCAaHTUMETPO-
BYIO, IPUBSI3KY K cyoio. Bun A. ishmae nzobpaxkeH
nBa pasa (Mwurra, Cenbuep, 2002, tabm. 3, dwur. 1;
Taba. 2, ¢ur. 1). CpaBHeHHE N300paAKECHUN IK3EM-
IUISIPOB OOOMX BUJIOB U aHAIM3 UBMEPEHUI ITOKa3bI-
BaeT cJIeAyIolee:

(1) Ykazanuwie sk3eMIuisipbl A. harlandi sensu
Mitta u A. ishmae sensu Mitta xapakTepu3yloTcsl Ha-
CTOJIbKO MEJIKUMU Pa3iuuusIMM, UYTO MPaKTUYECKU
HEOTJIMUYMMBI ApyT OT Apyra. O6e hopMbl pacnosara-
I0TCS B CpedHeil U BepXxHel yacTsax mopdooruye-
CKOTO MoJisi W3MEHYMBOCTU IEYOPCKOUW BBIOOPKU
A. ishmae 1o Benymum MopdoJIOTMYECKUM MTpU3Ha-
KaM (puc. 6), T.e. IPEUMYIIIECTBEHHO B 00JTaCTH HOP-
MbI 3TOTO BUJA.

(2) Yactp onpeneneHuii A. harlandi sensu Mitta
0O0JIbllIe COOTBETCTBYIOT OOIICIIPUHATOMY AUATHO3Y
A. ishmae, T.e. UM€IOT IIPOTUBOPEUMBEII XapaKTep
(ranpumep, MutTa u np., 2011, ta6n. 1, ¢pur. 5). To
JK€ caMOe€ OTHOCMTCSI K oIlpeneseHuIo Buaa A. ish-
mae, 1300paxkeHHBII K3EMIUISIP KOTOPOro OOJIbIIe
COOTBETCTBYET ycTosIBIIIeMycsI nuarHo3y A. harlandi
(Murta, Cenblep, 2002, Tad. 3, ¢ur. 1). Oto cBUIE-
TEJILCTBYET O TOM, YTO JaHHBIE OIIPeAcIeHMS BeCbMa
MMpou3BOJIbHEL. He nckiIo4eHo, YTO YIIOMSIHYThIE K-
3eMIUISIPBI MOTJIU OBITh MAEHTU(MUIIUPOBAHEI IIPOTH-
BOMNOJIOXHBIM 00pa3oM, eciii ObLIM Obl HalAEHHI B
JIPYroM peruoHe WIM pacnojiarajuch Obl B WHOM
cTpaTurpaduyeckoi rmocjaeaoBaTeJIbHOCTH.

B HacTogiiee BpeMsI IO MMEIOLICHCS BBIOOPKE
apktukolepacoB B COKypcKOM paspese KpaiiHe 3a-
TPYIHUTETHLHO IPOBOIUTH KaKOe OBl TO HU OBLIO UH-
dpazoHanbpHOE negeHue 30HbI Ishmae. Ha aToM oc-
HOBaHUU JIIOObIC BApMAHTBI TAKOTO ACJICHUS, UMEIO-
uecs B JIUTepaType, cliedyeT paccMaTpuBaTh Kak
HEI0CTaTOYHO OOOCHOBaHHbIE.

CesepHas u Bocrounas Cuoupb. CjioM HMXKHETO
bara, oxapakTepu30BaHHBIC apKTUKOLIEpacaMu, pa3-
BUTHI B HU30BbsX peK JIeHa 1 OJieHeK, a Tak:Ke B IIpe-
nenax AHabapckoro 1 HopaBHMKCKOTO CTPYKTYpHO-
dauumanpHbIX paitoHoB. 3oHa Harlandi HauGosee
YBEpPEHHO YCTaHABJIMBAaeTCsI B HU30BbIX JIeHbI, Iie
OHa 3aHMMAaET HUKHIOIO YaCTh YEKYPOBCKOI CBUTHI,
a B OCTaJIbHBIX palioHax 30Ha IIpeAcTaBlIeHO ¢par-
MmeHTapHO (MenenuHa u ap., 1991; Menenuna, 1991,
1994). Boire 3oub1 Harlandi B 4eKypoBCKoOii cBUTE
BbIIesIeTCs 30Ha Ishmae. [1aneoHTonornyeckas xa-
pakTepuCcTHKa 00erX 30H IIpeACTaBlIeHa apKTUKOLIE-
pacaMu IJIOXOM COXpaHHOCTHM, B OCHOBHOM pa3IaB-
Ne 2
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Puc. 6. PacnipenenieHre 3K3eMIUISIpOB apKTolledaauTruH Arcticoceras HUXKHEro 6arta I1o IJIOTHOCTU IIEPBUYHBIX pedep (a), oT-
HOCUTEJIbHOMY THMaMeTpy yMOuarkKa (0) u auaMeTpy pakoBUHBI. Mopdosiornueckue apeabl TOKa3aHbl TOJIBKO 711 BHIOOPOK

u3 paspesoB Salmon Cache Canyon (FKOxoh).

JIEHHBIMU SIIPaMU, TTO3TOMY 00 VX BUIOBOM MIPUHA/ -
JIEXXHOCTM MOXHO CYIUTh B OCHOBHOM JIMIIb II0
0COOEHHOCTSIM pebpucTocT. BombmmHCTBO OIpe-
JelIeHUA aMMOHUTOB M3 O0EUX 30H YEeKYpPOBCKOI
CBUTHI JaHBI B OTKPBITOM HOMEHKJIAType, IIpUYEM B
3oHe Harlandi K TakomMy THITy OTHOCSITCSI BCE OIIpee-
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neHust — Arcticoceras cf. harlandi (Menenuxa u ap.,
1991, Ta6m. 4, dur. 1; Tada. 4, ¢ur. 1) u A. cf. excen-
tricum (Menenuna u ap., 1991, Ta6:x. 2, ¢wr. 1; Tabdn. 7,
dwr. 1; Taba. 8, ¢wur. 4).

AHaM3 TPU3HAKOB M300paXKEHHBIX aMMOHUTOB
TIO3BOJISIET CUMTATh pa3aeIeHUE apKTUKOLIEPACOB 4Ye-
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KYPOBCKOII CBUTHI Ha BHIbI BeChbMa IIpOOJIEeMaTHI-
HbIM. YKa3aHHbIE aMMOHMTBI XapaKTePU3YyIOTCs O 3-
KMMU MOJAJIbHOCTSIMU BUIOCTIEIA(DPUYIECKUX IIPU3HA-
KOB, B IEPBYIO O4Yepenb IUIOTHOCTU pedep, MO3TOMY
CpeIyu HUX MOXHO BBIACSTH JIMIIIb BApUAHTHI NU3MEH-
4YUBOCTU. bosiee Toro, HepeaKo apKTUKOLEpachl M3
30HHI Ishmae, onpeneneHHbpie Kak A. ishmae (Meie-
nuHa u ap., 1991, ta6a. 10, pwur. 3) wiu A. cf. ishmae
(MenenuHa u ap., 1991, Ta6u. 4, ¢ur. 2—5), nydiie co-
OTBETCTBYIOT IIpMBBIYHOMY 1marHo3y A. harlandi
Raws. sensu Poulton, 1987 kak peakopeOpucToii hop-
Me apkTukolepacoB. C Apyroii CTOpOHBI, 9K3eMILJIsI-
pPBI 13 BEpPXOB YEKYPOBCKOM CBUTHI, ONpPEACICHHBIC
Kak A. cf. harlandi, 601bIIIe COOTBETCTBYIOT JTUATHO3Y
A. ishmae Kak yactopedpucroii ¢popme (puc. 46.). 1o
cytu, 06e hopMbI HE MMEIOT IIPUHIUIINAILHBIX BU-
JOOBBIX OTJIMYMIA IPYT OT ApYyTa, IIO3TOMY UX CIIEIYET
paccMaTpuUBaTh KaK OOWH BUJI. DTOT BEIBOJ, IIOATBEP-
xnaercsa ganHbIMu H.C. Boponen 1 E.C. Epmrosoii
(1963), koTopbie B pa3pe3e ATBIpKaH (CeBEPHOE KPbI-
J10 YeKypOBCKOl aHTUKJIMHAIW) B IIOJOIIBE YEKY-
POBCKOM CBUTHI HAIIUTA KOMILIEKC apKTHUKOIIEPacoB,
KOTOpbIe OOHAPYXUBAIOT MOJHBIN Psii U3MEHYUBO-
CTH II0 IIpU3HAKaM IUIOTHOCTU pedep 1 Koaddui-
eHTy BeTBlIeHMs. Cpeayd HMX XOPOIIO pPa3IudvMMBbI
A.ishmae morpha ishmae (ta6iu. III, ¢ur. 1-3) u
A. ishmae morpha stepankovi. O6e MOpdbI U3BECTHBI
Takke B AHabapckoMm u HopaBukckom paiioHax, OT-
KyZa OHUM OOBIYHO OIpEIe/IsINCh KakK A. excentricum
(ta6a. 11, dwur. 5; tada. 111, dur. 4, 5).

Bocrounas I'pennanmmusa. CpenHelopcKue pa3pesbl
3TOTO PETMOHA OXapaKTEPU30BaHbI OOPEATbHBIMU aM-
MOHUTaMM C HauOOJbIIel AeTATBHOCTBIO TI0 CpaBHE-
HUIO C APYITMMU peruoHamMu ApKTuku. Ix. KamiomoH
(Callomon, 1993) otHec k 30He Ishmae yeTbipe day-
HUCTUYECKUX TOPU30HTA, BBIAEIESHHBIX 110 apKTUKO-
tepacam: (14) A. harlandi, (15, 16) A. ishmae (o 1 B) u
(17) A. sp. nov. (crassiplicatum). Takum oOpazom, HaMe-
YyeHa ocjief0BaTeIbHOCTh, B KOTOpoii A. harlandi 3aHu-
MaeT 0a3ajibHOE MOJIOXKEHNE B ApKTUKOLIEPACOBbBIX CJIO-
sx. I1oT BUI, o KammoMoHy, mpencTaBiieH KPYITHBIMUA
Irpyoo- 1 penKopeOpucThIMU 3K3eMILIsIpaMu. K coxka-
JIeHU10, coOpaHHble KaqsiloMOHOM aMMOHUTHI, K KO-
TOPBIM OTHOCSITCS MHAEKCHl DTUX TOApa3ieieHUM,
He ObLI M300paskeHbl MY OTIMCAHBI, TTO3TOMY TIpe/l-
JIOXXEHHOE JIeJIeHUE OO0 CUX MOp sIBJSIETCS AeKJiapa-
TuBHBIM. Ilepeomnpenenenns opuruHaiaoB CriaTa,
JIJIsT KOTOPBIX YKa3aHbl HazBaHUe MOPGMBI U (hayHU-
ctuyeckuii ropusoHt (Callomon, 1993, table 1), He
BHOCSIT CYIIIECTBEHHOM SICHOCTU B TIPOOJIEMY pacrio-
3HaBaHUsI XPOHOBapUallMil TPEHIaHICKUX apKTUKO-
HepacoB. Tak, cpean MakKpOKOHXOBBIX Arcticoceras,
KOoTOophIX CIIaT OTHOCUT K A. Kochi, ogHa 9acTh TUIIO-
BOIl cepum oTHeceHa K A. ishmae o (Spath, 1932,
pl. 12, fig. 1; pl. 13, figs. 4, 5; pl. 14, fig. 1), a npyras K
A.ishmae B (Spath, 1932, pl. 15, fig. 1, ronotur). Ta-
KOMY paslelIeHUI0 TakXKe IMPOTUBOPEYUT CpaBHU-
TeJIbHAsl XapaKTePUCTHUKA 3TUX MOP(, TaHHAsI aBTO-
pom (Callomon, 1993, p. 100), roe yka3bIiBaeTCs, YTO
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Mopda A. ishmae B orimuaercst ot A. ishmae o 6ostee
U3SIIIHOM peOpUCTOCThIO, CUJIbHBIM BBITMOOM pedep
Ha BEHTEpPEe M paHHUM CIJaXUBaHUEM pebep Ha
KOKK. Mexmy TeM yKa3zaHHBIE OpUTHHAIBI pa3Idd-
HBIX MOpP( XapakKTepMU3YIOTCSI IIPOTHUBOMNOJIOXKHBIM
couyeTaHMeM IIpuU3HakKoB. B wacTHocTtm, Hamuboiee
CTJIaXKEHHBIM 110 CKYJBIITYpPE BapuMaHT OTHECEH K
mopde A. ishmae o (Spath, 1932, pl. 14, fig. 1), arpy-
6ope6pucThIii K Mopde A. ishmae 3 (Spath, 1932, pl. 15,
fig. 1). BoamoxHO, oIyOJIMKOBaHWE MaTepuaja, CO-
opanHoro KammomoHoM m xpaHsiierocs B ['eoyiornue-
CKOM My3ee yHUBepcuteTa KomeHrareHa, ITOMOXET
MOATBEPAUTh €ro CTpaTUrpapUIeCKyl0 KOHIIEIIINIO,
HO B HACTOSIIIMI MOMEHT 3TO OCYIIIECTBUTh HEBO3-
MOXHO.

Apkrnyeckas Kanama. 3ona Harlandi BeimeneHa
BriepBoie T.I1. ITyntonom (Poulton, 1987) B pazpese
kKaHboHa CanMmoH Ko, paciiojioXXeHHOM B JIOJIMHE
p. Ile€pkymaiin (teppuropus HOKoH). AMMOHUTBI
9TOM 30HBI HAlIEHBI B CJI0€ 53, BBIIIIE KOTOPOTO pac-
nosiaraetcs 3oHa Ishmae (ciou 55—60). Takum ob6pa-
30M, B pa3pe3e HaOJIIomaeTCs MOCJIeNOBaTEIbHOCTh
apKTUKOILIEPACOB, B KOTOPOI1 0a3aJIbHOE IOJI0XKECHME
3aHuMaeT A. harlandi.

CpaBHUTEIILHO-MOpP(OMETprYEeCKOe  U3yYeHUE
apKTUKOIIEPACOB 13 3TUX CJIOEB IIOKA3BIBAET, UYTO, C O1I-
HOI CTOPOHBI, OHU B OCHOBHOM HE BBIXOJISIT 32 TPaHU-
LIbI TTOJISI U3BMEHYMBOCTH A. ishmae, a ¢ Ipyroit — nume-
IOT CTAaTUCTUYECKME OTIWYMS II0 IBYM IIPU3HAKAM —
OTHOCUTEJIbHOMY AUaMETPy YMOMJIMKA U YaCTOTe pedep
(puc. 6). YMOWINK y KaHAICKUX SK3EMILISIPOB B LIEJIOM
yxe (B cpemHeM 10.7%), 4yeM y apKTUKOLIEpPAcOB U3
apyrux pernoHoB (13.2% y T1e4opcKoil BBEIOOPKH,
13.4% y sk3emiutsipos co IInunoeprena, 13.8% y ok-
3eMIusIpoB 3 CeBepHoit Cubupu). Takke atu hop-
MBI OTJIMYAIOTCSI MEHBILIEH YacTOoTO pedep — B cpel-
HeMm I1ITP = 12 pe6ep (y nmedopckoii Beioopku ITITP
cocTtaBiseT 14 pedep, y ak3eMIuisspoB co Lmidep-
reHa — 16 pebep, y ak3emiuisipoB u3 CesepHoii Cu-
oupu — 14 pedep). Ilpu aToM A. harlandi sensu Poulton
10 YacToTe pedep NPUHLUNNAIBHO HE OTJIMYASTCS OT
A. ishmae sensu Poulton oTHOCUTEFHO COBOKYITHOM
BBIOOPKM, HO CYIIECTBEHHO OTIMYACTCS OT BEIOOPKU
TUTTOBOM KoyuteKMM A. harlandi. UHBIMM ciTOBaMu,
MEXIy KaHaICKMMHU apKTUKollepacaMUu U3 pPa3HbIX
CJIOEB, OTHOCUMBIMMU K pa3HbBIM BHUIAM, PA3IMUUIA Cy-
IIECTBEHHO MEHbIIIE, YeM MEXIy KaHaJACKOM IOITyJIs-
UMed U MOMYJISUUSIMUA APYTUX PETMOHOB, KOTOPBIE
paccMaTpUBaloOTCs B 00beMe ogHoro Buaa A. harlandi.

To xxe camoe OTHOCUTCS K 3K3eMIuisipaM A. ish-
mae sensu Poulton. OHU 1OCTaTOYHO CUJIBHO OTJIM-
YaloTCs OT HOPMBI IIe4OpCKUX A. ishmae o4eHb y3-
KM YMOWJIMKOM, B TO BpeMs Kak A. harlandi sensu
Poulton mo nmamerpy ymMOMInKa BITOJIHE COIIOCTA-
BUM C A. ishmae rme4yopcKux pa3pe3oB.

Bce 3T0 mokasbiBaeT, 4TO KaHAACKKUE apKTUKOLIe-
pachl CTaTUCTUYECKU JIEHUCTBUTEIbHO OTKJIOHSIIOTCS
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OT HOPMBbI paHHC6aTCKI/IX APKTUKOLECPOCOB, T.C. UMC-
0T KaK MUHUMYM IIPOBUHIINAJIbHBIC OTJINYMA.

C mpyroii ctopoHsl, Arcticoceras u3 ciost 53 pas-
pe3a kanboHa CaiMoH Ko craTcTUYecKy oTIda-
IOTCSI OT apKTUKoLepacoB cyioeB 55—60. Paznuia
MPOSIBIISIETCS TOJILKO B IMAMETpe YMOUJINKA: OH CY-
IIECTBEHHO OOJIbIIIe y 0a3adbHBIX apKTUKOIIEPACOB
(12—18.6%, B cpenHem 14.12%), yem y 6osiee MOJIO-
IbIx ¢popMm (6.2—11%, B cpentem 8.36%). [locneanue
TaKKe XapaKTepU3yioTcs 0OJIBLITNM HAKJIIOHOM pedep
(26°-29°), kaK y HOpMBI Teyopckux A. ishmae. ¥
A. harlandi sensu Poulton 310 3HaueHMe HAXOIUTCS B
nHTepBasie 7°—21°. Bce 3T0 1O3BOJISIET paccMaTpUBaTh
5TU (POPMBI KaK peajibHO pa3inyarolIrecs: pa3HOBUI-
HOCTH, Ha OCHOBE KOTOPBIX MOTYT OBbITh BbIICICHBI Ca-
MOCTOSITEJIbHbIC TAKCOHBI TIOABUIOBOIO PaHTa.

B 1iesioM 10KOHCKME MOMYJISILIAM UMEIOT HEKOTO-
pble CTaTUCTUYECKUE OTIMYUS MO POy MPU3HAKOB
Kak oT TUMOBBIX A. harlandi (BeiOopka cijios 53), Tak
1 OT HOPMBI A. ishmae (BbIGopKa ciioeB 55—60). D1u
OTJINYUSI BeChMa OTYETIMBBI, XOTSI 1 BBISIBJICHBI Ha
HeOOJIBIIIOM MaTepurajie — Ha 9K3eMIUIsIpax, u3o00pa-
>KeHHbIX [TyaToHom (Poulton, 1987, pls. 19—23). He-
COMHEHHO, B 00Jjiee COJIMIHON BBEIOOPKE MMOKa3aTeaIn
U3MEHYMBOCTU OyIyT APYTUMU, YTO HECKOJILKO CHU-
3UT Habmoaawluecs pa3iuuusi. Ho, ckopee Bcero,
o0I11asi uXx OCOOEHHOCTh COXpaHUTCs. Bo3MoOXHO,
9TU pa3iU4Yusl He TOJbKO IMPOBUHIUAILHBIE, HO U
crpaturpaduyeckue. B citoe 53, momumo A. harlandi
sensu Poulton, otMevaroTcst mociaegHue Arctocepha-
lites (Poulton, 1987, p. 12), 4To yKa3blBaeT Ha OTHO-
CUTEJIbHYIO IPEBHOCTh KOMILIEKCA apKTUKOLIEPAcOB
3TOTO cJiosl. BeposiTHO, OHM OTHOCSTCS K 0a3ajibHOI
MOCJIeA0BaTeILHOCTU 3TOr0 poaa. ApKTUKOLiepachl
U3 BBIIIEPACTIONOXEHHBIX CJIOEB TOTO Xe pa3pe3a co-
CTaBJISIOT HE MeHee crieluUuIYecKunii KOMIUIEKC, Be-
posITHO, OoJiee NpeBHUI1, ueM ciiou ¢ A. ishmae Turmno-
Boii MecTHOCTU. COOTBETCTBEHHO, MOCJeI0BaTENb-
HocTb Arcticoceras pa3pesa KaHboHa CanMoH Ko
cTparurpaduiecku NpeamecTByer caosM 30HbI Ish-
mae OacceiiHa p. Iledopa, a taxke IllmmudepreHa
(octpoBoB Kopois Kapia) u MoxeT ObITh OoJiee Wi
MeHee 3KBMBaJleHTHAa HUWXHWUM OHUOrOpu30HTaM B
IPEeHJIaHCKO 1IKaIe.

Takum o6pa3zom, paHHeOaTCKME apKTUKOLEPACHI
00pa3yIoT MOCIemnOBaTeIbHOCTh KaK MUHUMYM U3
Tpex XxpoHoBapuanuii A. ishmae. Mcxonst u3 rpaHuiy
W3MEHYMBOCTU STUX Bapyalnii, MX JyJIlle OTHOCUTD
K pa3angHbIM ToaBuaam A. ishmae. [ocienoBaresnb-
HOCTBb TaKWX TTOIBUIOB CO3MaeT OCHOBY TSI MH(bpa-
30HAJILHOTO neneHus 30HbI Ishmae ms Bceit bope-
ajbHOI Hamobactn. HemocTtaTok maHHBIX 06 M3MEH-
YUBOCTH W TeorpapryecKoM pacIlipoCTpaHEHUU He
TTO3BOJISIET B TIOJTHOM Mepe OYepTUTh WX TPAaHUIIBI,
ITO3TOMY B HACTOSIIIMI MOMEHT TaHHAas ITocieI0Ba-
TEJTLHOCTb MOXET OBITh HaMe4YeHa TOJBKO ITPOCITeK-
TUBHO (puc. 7). OHa UMeeT CIeAYIOLINI BUI:
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Puc. 7. lpemiaraemplii BapuaHT UH(MPA30OHATILHOTO JeJie-
HUs yacTu 6ara bopeanbHoii (ApKTUYECKOIT) 00JacTU MO
apKTUKOIIEpacaM 1 €T0 KOPPEJISINS C Pa3IMYHBIMU PeTU-
OHaMU APKTHKMU.

30HBI, 0003HAYEHHBIE B CXEME, IPUMEPHO COOTBETCTBYIOT
YacTU HIKHETO U cpemHero 6ara. [1ockosbKy TouHOE co-
OTHOIIIEHNE 30H O0peaibHOI (apKTUUECKOI) IITKAJIBI C 30-
Hamu Oata CeBepo-3anamHoii EBpombl 10 cux Iop He
YCTaHOBJIEHO, B TAHHOW CXeMe TIObsIPYChl 6aTa He TToKa-
3aHbl. CIUIOLIHOM 3aJIMBKOM 0003HAYeHbI MHTEPBAJIbI BbI-
COKOT0 OOOCHOBaHUSI, IITPUXOBKOI — TIpearnoiaraeMble.
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Arcticoceras ishmae (Keys.) subsp. A. 910 cambIit
PaHHUI XpOHOMOABU A, COOTBETCTBYIOILINI apKTUKO-
mepacam u3 ciost 53 paspe3a kanboHa CanmmoH Ko
IOxona. K HemMy mMoryT oTHocuUThCsT POPMEBI 13 Oa-
3aJibHO# yacTu 30HBI Ishmae Bocrtounoii I'penmaH-
nuu (dayHa 14), o6o3HauyeHHble k. KamiomoHoM
(Callomon, 1993) kak A. harlandi. OmHako oTcyT-
CTBHE MX M300pakeHWi M OIMCaHMWil B JIMTEpaType
OCTaBJISIET 3TO TOXACSCTBO 1101 BOIIpocoM. IIpucyr-
CTBHE 3TOr0 MOABHUIA B OCTAILHBIX pernoHax [1aHb6o-
peaibHOII HamoOJlacTU BeChbMa BEPOSITHO, HO ITOKa
OKOHYATEeJIbHO He noKa3aHo. K HeMy MOryT OBITh OT-
HECEeHbI HEKOTOpPhbIE apKTUKOILEPAchl M3 OKPECTHO-
creit CapaToBa, n3oopaxkeHHbIe B padoTtax B.B. Mut-
Ta U oIMcaHHbIe TTon Ha3BaHWeM A. harlandi (Mwutra,
Cenbiiep, 2002, taba. 1, ¢dur. 1; Murra 1 np., 2011,
Tabi. 1, dur. 5; Mitta et al., 2014, fig. 6[1]). Mopdo-
TUII CapaTOBCKMX apKTUKOLEPACOB, MpeACTaBJICH-
HBIX B BEIOOPKE TOJIBKO IK3EMIUISIPAMU CO B3POCIIBI-
MU 000pOTaMM, MMEET psili CBOMCTB (rpyodast peopu-
CTOCTh, BBICOKMI KO3(M@UIMEHT BETBIICHUS), IIO
KOTOPBIM MX MOXKHO KaK OTHOCUTH K 3TOMY IOIABUIY,
TaK 1 paccMaTpuBaTh KakK MpOsiBJIEHUE N3MEHUYMBO-
CTU OoJiee MOJIOABIX MOOBUIOB A. ishmae.

Arcticoceras ishmae (Keys.) subsp. B. Coorsert-
CTBYET apKTUKoOlLlepacaM U3 cjioeB 55—60 pa3pesa Ka-
HboHa CanmoH K»air FOkona. Ilo moyioxkeHu1o B BO-
CTOYHOTPEHJIAHACKOI cTparurpaduyecKoil Imkae,
eMy oTBedaeT hopMa A. ishmae 0, omHaKO 1 B 3TOM
cllydyae, M3-3a OTCYTCTBUSI M300pa>keHUil COOTBET-
CTBYIOIIMX € DK3EMILISIPOB, 3TO OCTAETCs HA YPOBHE
npenmnoioxeHus. CortacHO KpaTKOM XapaKTepUCTU-
Ke 2TOoi Bapualuu, naHHoi KaamomMoHoM, eif cBOIi-
CTBEHHBI OOJIBIIIE pa3Mephbl TEPMUHAIBHOI paKOBM-
HBI 1 TTo30Hee criaxkuBanme pedbep Ha KXKK. Ho B
MepBYyI0 OYepelb OHA OTJIMYAETCS IKCTPEeMaJlbHOM
WHBOJIIOTHOCTBIO YW MMHUMAJIBHOM INIOTHOCTBIO
CKYJIBIITYPHl Ha CPEeOHUX W IMO3THUX 00O0poTax, 1o
CpaBHEHMUIO C IPYTUMM apKTHUKoLepacaMu. B ocTajib-
HBIX perMoHax ApPKTUKU Takue (POPMBI, Y KOTOPBIX
BBIIIEONCAHHbBII HA00p MPU3HAKOB MPOSIBIISIICS OBl
CO CTaTUCTUYECKOM YCTOMUMBOCTHIO, HE YCTaHOBJIE-
HEIL. [IpenmnoioXuTeabHo, 3TOT MOABUI MOXET OBITh
HalileH B OCHOBAaHWU apKTUKOLIEPACOBBLIX CIIOEB B
Oacceiine p. I[leyopa u CeBepHoit Cubupu, rae pen-
KOpeOpUCTBIe apKTUKOLIEPAChl BCTPEUAIOTCSI BEChbMa
4acTo.

Arcticoceras ishmae ishmae (Keys.). 910 HOMMU-
HaJILHBIN TIONBUM, XapaKTepU3YIOIIuiicss Hauboliee
MOJIHOM BbIOOPKO#. OCOOGEHHOCTU TIPOSIBIIEHUS W3-
MEHUYUBOCTHU MO3BOJISIOT BbIIEJIUTh B 3TOM TTOJABUIE
MOpP®HBI, TTIOAPOOHO pacCMOTPeHHBbIe BhIlIE (A. ish-
mae morpha ishmae, A. ishmae morpha stepankovi u
A. ishmae morpha pseudishmae).

K sToMy moaBuay OTHOCUTCS OOJIbIIASI YaCTh, €C-
JI1 HEe BCSI BBIOOpPKaA apKTUKOLIEpacoB M3 OacceiiHa
p. Ilewopa. CMHOHMMOM 3TOro MHOABHUIA SIBJISICTCS
A. harlandi. CooTBeTcTBEeHHO, CTpaTUTpaPUIECKOE 10~
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JIOXXEHME U3BECTHBIX apKTHUKOIIEPACOBBIX CI0€B 3eMJIU
Kopoust Kapia skBuBajieHTHO ciiosiM ¢ A. ishmae ish-
mae, a He 0a3aibHbIM ropu3oHTaM 30HbI Ishmae. B Ce-
BepHOoii m Boctounoit Cubupm K HOMHHAILHOMY
MOJIBUTY OTHOCSITCSI OOJIBILIMHCTBO, €CJIU HE BCE apK-
TUKOIIEPacCHhI.

JaHHOMY TIOOBUAY COOTBETCTBYET pPa3HOBU/I-
HOCTb A. ishmae [3, KOoTOpasi paccMaTpuBaeTcsi Kak
WHJIEKC OJHOMMEHHOIO (DAayHUCTUUECKOTO TOPU30H-
Ta BOCTOYHO-TPEHJIAHACKOMN IIKaJIbI.

3AKJIIOYEHUE

Bribopku Arcticoceras paHHero 0aTa XapaKTepu-
3YIOTCSI HACTOJIbKO BBICOKOM M3MEHUYUBOCTHIO, UTO
10 TIpU3HaKaM, KOTOpbIe MMPUHSTO CYUTATh BUIOCTIC-
HU(GUIECKUMU, OTIPEAEISITh TAKCOHBI BUIOBOTO WU
MOJIBUIOBOTO paHra Ha €IMHUYHOM MaTepuaye 3a-
TPYAHUTEIBLHO WU HEBO3MOXHO. OmnpeneeHre Tak-
COHOB B IMpefenax poja MOXeT ObITh OCYIIIECTBIICHO B
OCHOBHOM Ha CTaTUCTUYECKOU ocHOBe. TakcoHOMU-
yecKoe 3HaYeHUe UMEIOT He caMM MPU3HAKU, a CTaTU-
CTUYECKM YCTOMYMBOE UX TTOBeAEeHNE B MOp(OreHese.
B 31011 CBSI3M OrpaHMYEHHOCTh MaTepuralia, XxapakTep-
Hasi JIsi BBIOOPOK apKTUKOILIEPAcCOB OOJIBIIMHCTBA
BBICOKOOOpEaIbHBIX PETMOHOB, TTO3BOJISIET yCTaHAB-
JIUBaThb TOJIbKO MOpPdbI, a HEe TaKCOHHI. [IpencraBute-
JIU OOHOTUIHBLIX MOP® Yy pasHbIX MOABUIOB MOTYT
OBITb HEOTJIMYMMBI IO MOP(OJIOTMYECKUM TIPU3Ha-
KaMm, TO3TOMY IS AMarHOCTUKW TaKCOHOB Ha orpa-
HUUYEHHOM MaTepuajie He MPUTOIHbI.

bonpiias yacte mpUrogHbIX BUOOB Arcticoceras
SIBJISIIOTCSI CMHOHMMaMU A. ishmae. B 3Toii cBs131 30-
Ha Ishmae MoXeT OBITh eIMHCTBEHHOI 30HOI, BBIJIE-
JISIEMOI 110 apKTolledaluTUHAM B UHTEepBaJie, TIe pa-
Hee ObuTM ycTaHoBieHbl 30HBI Harlandi u Ishmae.
3ona Harlandi siBasieTcss MaagimM CMHOHMMOM 30HbBI
Ishmae 1 nomxHa ObITh yIipazgHeHa. MHMpa3oHaab-
HOe JejieHue 30HbI Ishmae BKJIIoYaeT Kak MUHUMYM
TpU OHMOTOPU30HTA, MHAEKCAMU KOTOPBIX SIBJISIOTCS
noaBuabl A. ishmae. I3 HUX HOMUHAJIBHBIIA ITOIBU
3aHMMaET BEPXHIOIO YacTh MH(MPa30HaAILHOM LIIKAJIBI.
Brime Hero MoXeT pacriojiaratbCst 9eTBEPThIA OMO-
TOPU30HT, BBIIENIEHHBIN B BocTouHoli ['peHnanaumn
110 HEOITMCAaHHOMY HOBOMY Buay wiu noasuay. Ero
MoJIOXKEeHNEe B MH@PpPaA30HaJIbHOM MIKajge ApKTUUe-
CKOTI'O CTaHIapTa IO OIMCAaHUS 3TUX HOBBIX (hOPM HC-
KJTIOYMTEJIbHO TUIIOTETUYECKOE.

Baarogapuoctu. ABTop Osarogaput B.A. 3axapo-
Ba, M.A. PoroBa u A.Il. UnnonutoBa (F'MH PAH),
A.C. AmucpupoBa (MHI'T CO PAH) 3a neHHbIe 3aMe-
YaHWUsl, CAeJaHHbIE TPU MOATOTOBKE PYKOITUCH.

WUctounuxku (puHancupoBanus. PaboTa BeIlToTHEHA
npu nogaepxke PODU (rpaut 18-05-01070).
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Genus Arcticoceras Spath, 1924 (Ammonoidea) and Infrasonal Biostratigraphy
of the Lower Bathonian of the Boreal Realm
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Analysis of the variability of the genus Arcticoceras (Cardioceratidae, Arctocephalitinae) by taxonomically
significant features makes it possible to reduce to the synonymy A. ishmae most of the previously established
species of this genus (including A. harlandi) characteristic of the Early Bathonian. The article provides a
rationale for the invalidity of the genus Greencephalites, whose species are considered as cadiconic morphs of
various species Arctocephalites and Arcticoceras. The results of the revision of the genus Arcticoceras make it
possible to abolish the Harlandi zone, which is present in the biostratigraphic scales of various regions of the
Arctic. The infrasonal volume of the Ishmae zone of the Boreal Realm includes at least three biohorizon,

which can be distinguished by subspecies A. ishmae.
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