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Ha ocHOBAHHH H30TONHBIX HCC/IEOBAHMH B TIO3HEM Mey ceBepo-3anafnoit [lanmuku pasnmuyaioTcs Ase Oc-
HOBHBIE TEHICHIIMA H3MEHEHHS TeMItepaTypbr: (1) A TYPOH-KaMIIAHCKOTO BPEMEHH XapaKTEPHBI MEPHOAMIECKH
HOBTOPAIOLIMECS MOTEIUIEHUS (C TEMIIEPATYPHBIMH MAKCHMYMaMH B HaYaJIe MO3HETO CAHTOHA (19,6°C) 1 B Ha4a-
nie mo3aHero kammnana (18,1°C) u TemMnepaTypHBIME MUHHMYMaMH B HaYaJjie CAHTOHA (8 cpenuem oxkorno 8,0°C) u,
BO3MOXHO, B Hauasie kaMmana (ae oiie 13,3° C); (2) MaaCTpHXTCKOE BpeMs XapaKTEpH3yeTCA MalCHHEM TeMIIEpa-
Typsl (1o 7,1°C), c He6GOBIINM OTHOCHTENBHBIM MMOTCIUICHHEM B HavaJle BTOpO MOJTOBUHBI Bexa. CyIeCTBOBAHHE
TEMIIEPaTYPHOTO MAKCUMyMa Ha pyGeske CAHTOHCKOTO M KOHBSKCKOIO BEKOB, NOCTYIHPOBABIICECH PAHCE, HOBDI-
MH H30TOMHBIMU JAHHBIMA HE MMOATBEPKIAAETCS.

Knruessle cnoga: MO3AHUH MeJl, H30TONBI KHCJIOPOAa M yrilepoaa, najeoreMiepaTypsl, najieonpoayKTHBHOCTD,

pasHoobpa3ne Momockos, Xokkaiino, Caxanu, Kopakckoe Haropbe.
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BBEJIEHHUE

H3oTonHbIe najleoTeMIepaTypHble TEHACHIIUH TS
mena 3anansoi Espomnsl 1 IInundeprena 65UTH yCTaHOB-
nenst X.A. Jloysucramom u C. Dmureiinom [37], K. Cro-
ToM ¢ coapropami [45] u [1.B. Qurudunsaom [20] B oc-
HOBHOM I10 JaHHBIM H3Y4YEHHs KaJIbLIUTOBBIX POCTPOB Ge-
nemuuroB. [1aneotemnepaTypsl Mena Pycckoit mnatgop-
MBI M COCEIHHMX TeppuTopuii ommcansl P.B. Teic u
JLII1. HaiinuueiM [10], xoTophle Takke HCIOJIB3OBAIH
KaJbIIUTOBBIM MaTepHan OeIEeMHUTOB B CBOHMX H30TOII-
HBIX HccleqoBaHusix. [TaneoTeMnepaTypHble KPUBBIE UIst
merna u pybexa mena u naneorena Tuxoro, ATianTnyec-
KOTO H AHTApKTHYECKOTO OKEAHOB, OCHOBBIBAIOIINECS
JIaBHBIM 06pa30M Ha JaHHBIX [0 [UIAHKTOHHBIM U GeH-
TocHBEIM (hopamMuHIdepaM, HAHHOIIAHKTOHY U H3BECT-
HsikaM, 6sutn mpeactasnenst P.JIx. Jdyrmacom, C.M.
CasusbM [22-24], T.®. Angepcosom, H. HIneinepman-
HoM [14], T.B. Konnenom, C.O. llnanrepom [18], A.
Bepemoit, H.[Ix. LllexnroHoM [16], D. Bappepoit ¢ coas-
topamu [15], . [uppwu, Jx. Mapmaniom [40, 41}, JLI.
Crorrom, [x.I1. Kennerom [49], k. A. Ankana-Xep-
pepoii ¢ coaropamu [11], P.V. luT4punbaoM ¢ coaBTo-
pamu [21], B.T. Xa6epom c coasropamu [31] u X.K.
JIKeHKHMHCOM ¢ coaBTopaMH [33]. BonsiiMHCTBO 3TUX
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HccenoBaTesIeH IPUIIO K BBIBOAY, 9TO Hanboree Ten-
JIBIM BEKOM MeJIOBOTO Neproa Obin ans6ekui, a Hanbo-
slee XOJIOQHOM 3MOX0H — MO3HEMENOBas, [IPU 3TOM Hau-
fonplIee OXOJOAaHUE TPUXOAUIOCH, 10 HX MHEHHIO,
Ha MaaCTPUXTCKUH BEK.

Hacrosimas cTaThs IOCBslEHa pa3paboTke na-
NeOTEMIIEPATYPHOIM KPUBOH JJIs MO3IHETO MeJla CEBEPO-
3anagHoi ITauu¢uku Ha OCHOBE H30TOIHBIX HCCIEAOBA-
HHii OpraHOreHHBIX KapOOHATOB NPEUMYILECTBEHHO apa-
FOHHTOBOTO COCTaBa C LEJIBIO IPOBEPKHU NPEALICCTBOBAB-
IINX pEe3yIbTATOB, BBHIMOJIHEHHBIX O OPraHOIEHHOMY
kanbuuTy. Heo6X0aMMOCTh TaKOH MPOBEPKH BOHUKIIA B
CBA3M CO 3HAYHTEINbHBIMH 3aTPYIHEHUSAMH B BBIABIICHUN
CTEereH AWAreHETHUYECKOTO HM3MEHEHMs KaJIbLIUTOBBIX
CKEJIETOB, HCIIOJIB3yEMBIX IS MAJIEOTEMIIEPATYPHBIX OII-
penenenuit. VickiitodeHHe COCTABNIAIOT PAKOBUHBI 3aMKO-
BBIX OpaxuoIof, OJIsA U3ydeHHs CTENeHH JHareHeTHIeC-
KHX U3MEHEHHIH KOTOPBIX B OCIIEHEE BPpEMsI HCTIONb3YeT-
cs1 rroopeclieHTHsIH MeTon 26, 39].

MATEPHAJ 1 METO/1

H3oTonHoO-KUCIOpOaAHbIE M U30TOITHO-YTIEPOa-
HBbI€ HCCIICIOBaHNA ObLTH MpOBeAEHBI NPEUMYIIECTBCHHO
Ha aparoHUTE pakKOBHH TYPOHCKO-MAACTPUXTCKHUX aM-
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XOKKAMIO

Puc. 1. MecTonosoXeHNe UCcClIeTOBAHHBIX paifoHOB XOK-
kaiigo, FOxnoro Caxanuua u BocTtouHo# yactu Kopske-
KOTO Harops4.

1 - Pyueit Hakadyramara, paiton Xabopo (TypoH H KOHbBIK); 2 -

p. AbetnHait (canton); 3 - p. AbeinHai (kamnan); 4 - p. Haii-
0a (caHTOH-IaHHit); 5 - Gacceitd p. [Taxauya (TypoH).

MOHOMIEH M HHOLepaMul, COGpaHHBIX B OCHOBHOM Ha
Xoxkkaiigo (Amouus) u Caxanune (Poccus) (puc. 1).
KpoMe 3Toro OpU1 HCIOIB30BaH TAKXKE KaJbLHMTOBBIN
MaTepHal XOpOIIO COXPAaHUBILIKXCA cepeOpucTo-06ebix
PAKOBHH KaMOAHCKHX M MAaacCTPHUXTCKHX Opaxvomon
(FOxusrii CaxanuH), aparOHUTOBBIM MaTepnajl e€IHH-
CTBEHHOM PaKOBUHBI TYPOHCKOTO aMMOHHTA (BOCTOY-
Has yacTb KopsAKCKOro Harophs ) ¥ KaJabLUT €AMHCTBEH-
HOH paKOBUHBI IBYCTBOPKH H3 CpENHENR YaCTH JaTCKOTO
spyca (FOxubiit CaxavH) B CPaBHUTEIBHBIX LETIAX.
Heckonpko ner Hazax HaMU ObUIO IPEUIOKEHO
pa3nuyvaTh NATH CTaJui AUareHeTH4eCKUX U3MEHEHHH
OPraHOTEHHBIX aparOHUTOB: 1-5 - ociablleHus KpUCTal-
JIHYECKOH pelIeTkH, 2-5 - c1aboi NepeKprucTaIN3alliy,
3-51 - 3aMeTHOH MepeKpUCTAIUIN3ALUY, 4-1 - 3HAYUTEIb-
HOM MepPeKPUCTATIIN3ALMNY U 5-5 - IOJIHOH IIEpEKPUCTAI-
nu3anui [7], 4T0 MOXeT 6BITh UCTIOIB30BAHO B OLIEHKE H
TIATEIBEHOM OTOOpE aparoHUTOBOIO MaTepHalla aMMoO-

HOMEH U MHOLIEPAMU HETIOCPEACTBEHHO Nepel H30TOTI-
HBIMHU UCCIIEIOBaHUAIMU. MaTepuan, cynecTBeHHO Moa-
BEprIiUMHCS QUAareHeTHYeCKUM U3MeHeHHusM (cTanuu 4, 5
U YaCTHYHO 3), He MOXeT OBITh MCIOIB30BAaH JIISl BBISB-
JICHHSI €T0 MEPBUYHOrO (OPUrHHAIBLHOIO) H3OTOMHOTO
cocTaBa. Pe3ynbTaTsl peHTICHOCTPYKTYPHOTO aHAU3a
U H3YYeHHS MUKPOCTPYKTYPHI PAKOBUH HOKA3bIBAIOT,
YTO OCHOBHAS 4acThb aparOHUTOBOTO MaTepHala aMMO-
HOUJEH M MHOLlepaMu U3 BepXHero Mena XoKkalgo,
CaxanumHa ¥ Kopsikckoro Haropss, TIIATENbHO OTO-
6paHHOTO MOCIIE BU3YAITBHOTO OCMOTPA, COOTBETCTBYET
JIBYM TEPBBIM CTaIUAM OHATeHETHYECKUX U3MEHEHUH.
IMpennonaraeTcs, YTO U30TOMHBIA COCTAB KUCTIOPOJAA U
yIaepoja 3TUX KapOoHaTOB OIM30K K OpUTHHATIBHOMY.
JLy1st BBISIBIIEHH S IPUTOJHOCTH XOPOMIO COXPAHUBILHXCS
paKoBHH GpaxHoNo M3 BEPXHETO KaMITaHa ¥ MaacTpUX-
Ta GacceitHa p. Haitbsr FOxuoro Caxanauna 6nlna npea-
[IPHUHATA HONBITKA HCIOJB30BaHUS KaTOHNOTIOMHUHEC-
LIEHTHOTO TecTa [26].

U3oTonHbIe HcCeN0BaHUs ObUIH BBIIOJIHEHE! B
JanbHeBOCTOYHOM reonorudeckoM wuHctutyTre [IBO
PAH. /155 aToro 651 HCNIONBb30BaH aBTOMAaTHU3NPOBaH-
HBIH KOMILIEKC, B KOTOPBIH BXOJAT CTaHAApTHAs ammna-
patypa 9BM Hckpa-1256 u IIPM-2, MogepHU3UpOBaH-
HbBIH Macc-criekTpoMeTp MU 1201B u cucrema Harrycka
H30TONOB B razoBoit gaze (ACHMU). IIpuMeHnseMslil B
Hamux u3MepeHusx crasgapt “I'pebemox Ilpumopc-
xuit” (Patinopecten yessoensis) IpHUBs3aH depe3 CTaH-
napt NBS 19 u cocrasnser 414 KHCI0pOJa OTHOCHUTENb-
Ho PDB (Pee Dee belemnite) + 3,98+0,10%o, most yrioepo-
ga -0,7510,10%0. TouHocTh ompedeneHHil OKOJIO -
0,1%o.. ITpn noncyere TeMnepaTyp NpeANoIaragoch, 4To
MOPCKHE BOIBI OBUIH TEIUIBIMH, TaK KaK B MEJIOBOMIIE-
puoe He ObUTO TeOOBBIX “IIATIOK”, ¥ HO3ITOMY ObLIIO HC-
noJk30BaHo 3uaveHue 61*0, pasnoe —1,2%0 PDB (3xBu-
pasienTHOE —1,0%0 SMOW) [42]. TIpu pacuere nageoreM-
nepatyp 6bpUIM Mcnonb3oBaHbl mKaidsl T. AHZepcoHa,
M. Aptypa [13], E. I'poccmana u T.-JI. Ky [25]. Pentre-
HOCTPYKTYPHbIE€ aHaNIH3bl ObUIH BBINIOJTHEHBI C HCIIOJb-
3oBaHueM nuddpaxromerpa JPOH-3, crenqys paspabo-
TaHHOW MeTonuke [19].

MECTA OTBOPA MATEPHAIJIA

Typonckuii sipyc

AparoHUTOBbIE PAKOBHHBI MOJIIIOCKOB TYPOH-
CKOT'O BO3pacTa YCTAHOBJIEHBI TOJIBKO Ha XOKKaiIo
(komnexuuns K. Tana63) u B Bocrouynoit Kopsikun (koi-
nexuus I'.B. I'yceBoit), Ha CaxanuHe oHHU He 66U 0OHa-
pyxenbl. CeHOMaH-TYPOHCKHE OTIIOXEHHUs Ha XOKKali-
Ito mpeacTasieHsl GopmanusmMu Mukaca u Caky (Bepx-
Hsis gacTh rpynnsl E30) [30]. [lepBas u3 HuX npeacras-
JIeHa B OCHOBHOM IIeCHaHUKAaMH C BIKJIIOYEHHAMU paKo-
BMHHOI'0 MaTepuala, BTopas, HaIpOTHB, oboramena
aneBpoUTaMH U apruyututaMu. OOpa3usl Ha U30TOM-
HbIH aHANMU3 GBUTH OTOOpPAHEBI U3 AparOHUTOBBIX PaKoO-
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BHH aMMOHOUIEH, OOHaPY>XEHHBIX B U3BECTKOBBIX KOH-
Kpeuusix BepXxHeTypoHCKo# ¢opMaunu Caxy (Bepxu
cpeneit yactu rpymnmsl E30), o6HaXa0IWIENCs 110 py4bIo
Hakabyramara B paitone Xabopo (puc.1).

B BocTouHO# yacTu Kopskckoro Haropses (mpa-
sobepexse p. [Taxaua, B 12 KM BBILIE yCThS Pyubs DYBH-
fM) aparOHHTOBAs PAaKOBHHA €IMHCTBEHHOTO aMMOHHTA
Mesopuzosia pacifica Matsumoto 6bi1a obHapyxkeHa B
KOHKpELIMM, BCTPEUEHHOH B T10JI€ PaCIPOCTPAHEHHUA T10-
poxi Iy6oKoBOXHOM BaTHIHCKOM cepuu. [locnensssa xa-
pakTepH3yeTCs IPUCYTCTBHEM Hebombuioro obsema pa-
KOBMHHOI'O MaTepHajia MOUIIOCKOB, B TOM YHCJIE MENIKO-
BOTHBIX MHOLIEPAMOB, CHECEHHBIX C IIeNb(GOBOH JacTu
facceitHa.

Koubsikcknii apyc

AparoHuTOBBIE PAKOBHHBI KOHbSIKCKHX aMMOHH-
0B Ha JlanbHeM BocToke 1o cux mop Oblin oGHapyxe-
Hi TobKO Ha Xokkaiigo (komwtexuus K. Tana6s). H3o-
TONHBIE AHAIH3bI OBUIHM BBITONHEHHI 110 MAaTEpHay pa-
xoBHH Anagaudryceras limatum (Yabe), o6HapyXeHHBIX
B M3BECTKOBBIX KOHKpEUUAX HKHEKOHBAKCKHX aJIeBpO-
aprWUINTOB (HU3bI BepXHeH yacTu rpynnsl E30) no py-
gpto Hakadyramata B paitone Xabopo.

CaHToHCKHIi Apyc

ADparoHHUTOBBIE PAKOBHHBEI aMMOHHTOB ¥ PAaKOBH-
HBl HHOLIEPAMOB C YLENEBIINM APAarOHHUTOBBIM CIIOEM
6bITH coBpaHbl U3 BepXHEH YacTH OBIKOBCKO# CBHTBHI
(HHxHHH caHTOH, ciou ¢ Anapachydiscus naumanni)
p. Haiit6a na IOxHoMm CaxanuHe U B BEpXHEH 4acTH
rpymmsl E30 (Bepxwsis 4acTh 30HBI Tnoceramus japonicus
JWIH HHDKHSSL 4acTb 30HbI Inoceramus orientalis) p. AGe-
nHait Ha Xoxkaigo. Bospact 06pasnos, co6paHHBIX
K. Tana6s u3 BepxHeit uactu rpynnst E3o, cienys uH-
tepnperaunu X. XupaHo ¢ coapropamu [30], npuHnMa-
€TCS MM B HACTOSIIEH CTaThe KaK MO3HECAHTOHCKHM.
BepxHsisi yacTh OBIKOBCKOH CBHTBI M BEPXHSS 4acTh
rpynms! E30 npencTaBieHs! B OCHOBHOM aprHIUIHTaMH C
u3BeCTKOBBIME Koukpeuusamu [4, 30]. [Ipo6sl Ha u3o-
TONHBIA aHaIu3 ObUTH OTOOpPaHBI U3 AParOHUTOBOI'O Ma-
TepHalia PaKOBHH MHOLIEPAMOB H aMMOHHTOB, OOHApY-
KEHHBIX B ITHX KOHKPEIMSX.

Kamnanckuii apyc

HUccnenoBaHHEIN aparoHUTOBEIM MaTepUal pako-
BUH HHOILIEpPAMOB ¥ aMMOHHTOB IIPOMCXONMUT U3 BEPXHEH
vacTH rpynnsl E30 paHHEKaMIIaHCKOTO BO3pacTa, obHa-
Xatomeiics rmo p. A6emmnHaii Ha Xokxkaino. Hexotopsie
XOPOILO COXPaHUBILKECS MO3JHEKAMIIAHCKHE Opaxuo-
MOl M3 HUXHEH YacTH KpacHOSPKOBCKOH CBHUTHI
p. Haii6a (FOxusiit CaxaauH) Takxe OBUIH HCIIOIB30BA-
HBI A7 H30TONHOTO aHaIK3a. BepXHsAsA 9acTh IPYIIBE
E30 COCTOUT B OCHOBHOM U3 apTUIUIMTOB, COOAEPKAIIIX
U3BECTKOBEIE KOHKpelnu [30], B To BpeMs KaK HIOKHSASA
4acTh KPaCHOSPKOBCKO CBUTHI IIPeCTaBIeHa TY(OTeH-

HBIMH alIEBPOJIMTAMH U II€CHUAHHKAMU, qu)aMI/I H ajacB-

POJIUTaMH C HECKOJIBKMMH CIIOSIMU PaKyILEeYHUKOB [4. 3.
MaacTpuxXTCKHil sipyc

XopolIo COXPaHUBIINECS PAKOBHHbBI MAACTPHX it~
KHX GECTIO3BOHOYHLIX BCTPEHAIOTCS B BEPXHEM YaCTH
KpacHOSPKOBCKOM cBUTHI Gacceitna p. Haiiba. Ona cio-
’KeHa IIPeUMYILECTBEHHO apTULTHTaMK C U3BECTKOBEIMi
KOHKpELIMsAMH B HIDKHeH dactu (cnou c¢ Zelandites
Jjaponicus) ¥ apTAUTHTaMU, alIEBPOJIATAMY U TY(OTEHHBI-
MM TecyaHWKaMH B BepxHeit (cmom ¢ Pachydiscus -
Pleurogrammatodon bykovensis) [5]. AparounToBLIe pa-
KOBHMHBI aMMOHMTOB ¥ XOPOIIO COXPAaHUBILMECS PAKOBii
HBI 6paXHOTIOL, MCIIONB30BAHHEIE I H30TOMNHBIX aHAIH-
30B, GBUIN OGHAPYXEHbI B KOHKPENHUsX, COOPaHHBIX U3
HECKOJIbKHX FOPM3OHTOB YIIOMSIHYTEIX BBILIE CIIOEB pas-
Hbix MecTHaxoxaeHui (Hait6a, Kpacrospka, Capsi).

Jdartckuii apyc

B pe3ynbTaTe AETAIBHOTO HCCHENOBaHHsS dopa-
MHHHQED, ABYCTBOPOK M MAJIMHOJIOTHYECKHX KOMILIEK-
coB cuHeropckux crnoes FOxHoro Caxanuna T.I'. Kanu-
mesny, E.JI. 3aknuuckas 1 M.S1. Ceposa [8] npruuiu x
3aKJIIOUEHHIO 06 MX MaJIe0reHOBOM (IaTCKOM) BO3pacTe.
CHHEropCKHe CHOU IIPENCTaBICHb! IIPEUMYIIECTBEHHO
a7eBPOJUTAMH, B MEHbLIIE} CTETICHH NIECYAHUKaMH. Apa-
TOHUTOBBIE PAKOBHHBI MOJUIIOCKOB, NPHTOIHBIE U1
W30TOMMHOTO aHA/IW3a, 3[ech He OBUIM OOHApPYXEHEL
ITHUM OOBACHAETCA OTCYTCTBHE KaKoif-mubo uHpopma-
nuy o 8*0 xap6oHaTOB 3TOr0 ropu3onTa. CpeneHus
I10 H30TOITHOMY COCTAaBY YIJIEPOZa, BEPOATHO OIHU3KOMY
K IEPBUYHOMY, YAAIOCH MIOTY4UTh JIULIB [10 €AUHCTBEH-
HOM paKOBHHE ABYCTBOPKH M3 CPEIHEN 4aCcTH CHHEropc-
KHX CJIOEB.

PE3YJBTATHI U3O0TOMHO-KUCIIOPOJHOTO 1
HU30TOIHO-YIJIEPOOJHOI'O AHAJIM30B

Haubonpmnii UHTEpeC NPEACTABIAIOT HAaHHBIE
H30TOMHO-KUCIOPOLHOTO aHAJIN3a OPraHOreHHbIX Kap-
6onatoB JlanpHero BocToxa, NO3BONMBILHME PEKOHCTPY-
HpOBATh TeMIIEPaTyPHBIE YCIOBUsS OOHTaHUA MOPCKHX
GecIIO3BOHOYHEBIX MEJIOBOTO BO3pAcTa U3 pasHbIX IIHPOT
(paitonsl Xokkaiino, FOxuoro CaxanuHa 0 BOCTOYHOH
Kopsixum).

TypoHckue KapOOHATbI

Pe3yabTaThl UCCIEIOBAHMN PAKOBUH aMMOHOH-
neit (Scalarites cf. mihoensis Wright et Matsumoto,
Tragodesmoceroides sp. ¥ Ap.) U3 BEPXHETYPOHCKHUX OT-
noxeHmit cpenneit yactu rpymnmsl E3o pationa Xabopo
pa Xokkafifo, cofepKaHpe aparoHUTa B KOTOPBIX KO-
nebnercs ot 85 +3 no 9613%, mokazany, UTO 3HAYEHHS
830 B HEX KoaebmoTcs oT ~0,29 1o +0,77%o [55]. biuns-
ke 3nadyenus 520, ot —0,2 mo +0,2%., ycTaHOBIEHBI
TaKXe B OONBIIMHCTBE YUaCTKOB eIHMHCTBEHHOR HCCIie-
JOBaHHOH PaKOBHHEI TYPOHCKOTO Mesopuzosia pacifica
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Matsumoto u3 6acceitna p. [laxaua B BoctouHoit Kops-
KHU, OTIIMYAIOIIKXCS BRICOKUM COAECPKAHUEM aparOHUTa
(84-95%). JIums Ha OJTHOM M3 YYACTKOB Hapy>KHOro 060-
poTa 3TOM paKoBUHBI OOHAPYXeH OOJIETYCHHBIH H30TOI-
HBIA cocTas kucnopoaa (6'%0=-1,0%q) us-3a sBHOI mepe-
KPHCTAIUIM3aUUH (31eCh yUeseno Uk 15% aparoHura).
8'*C aparoHHTOBBIX PAKOBHH TYPOHCKHUX aMMO-
HUTOB XO0KKaino Bapbeupyer oT —0,13 no +1,57%., B TO
BpeMs kak §'°C aparoHHTOBOH PaKOBMHEI TOTO X€ BO3-
pacra u3 BocrouHoi Kopskuu He mpeBbimaet —2,5%o.

Konbsixckue kap6oHaTBI

Jo1st aHanu3a GbUT HCIIOJIB30BaH MaTEpHAal PaKo-
BuH Anagaudryceras limatum (Y abe) U3 HUXXKHEKOHBSIKC-
KHX OTJIOXXEHWI BepxHeW 4yacTd rpynnsl E3o octposa
Xoxkaitno c comepxanneM aparonuta go 77%. 3xnaue-
Hus 680 B Hux konebmrored oT —1,16 no +0,19%o., a 3Ha-
yenus 81C nocruraror +1,77%o.

HukHecaHTOHCKHe KapOoOHaThI

Pasusie yuacTkn pakoBUH aMMoHouneit Eupachy-
discus sp. 13 HIDKHECAHTOHCKUX c1oeB ¢ Anapachydiscus
naumanni CaxanuHa, ¢ COAEpXKaHUEM aparoHUTa B IIpe-
nenax oT 89 mo 99%, xapakTepU3yIOTCS YAUBUTEIBHO yC-
TOHYMBBIM (CPAaBHUTENBHO TSDKENBIM) H30TOMHBIM CO-
CTaBOM KHC/IOpoaa - 3Hadenus 8'30 3gecy konebmoTes
or +1,3 go +2,7%o. 3uauyenus 8'*C B HcclemOBaHHBIX
y4acTKax He ApeBhIHaloT —2.2%o.

BepxHecaHTOHCKHEe KApOOHATHI

3uauenue 8'°0 pakoBuHbl Damesites sp. U3 Bepx-
HEro CAaHTOHa BepxHel wyactu rpynnsl E3o Xokkaiino,
CIOXEHHOH He MeHee 4eM Ha 99% aparoHHTOM, COCTaB-
nseT +0,29%o0. Heckonpko 6oree HU3KMe 3HaueHHs 8'°0),
usMensromuecss ot —0,77 no -0,97%o, ycTaHOBJIEHHI B
aparOHMTOBBIX 3J€MEHTaX paKoBHUH [noceramus sp.,
BCTPEUYEHHBIX B 3THX Xe OTIOXeHHUsX. 3HaueHus 8V°C B
PaKOBHUHAX MOJUIKOCKOB JOCTHTAIOT +2,47%o.

HuxHexaMnaHckue KapooHATBI

3unauenus 30 aparOHHUTOBBIX JJIEMEHTOB CKelle-
ta Eupachydiscus sp. u Inoceramus schmidsi Michael u3
HIDKHErO KaMIlaHa BepxHel yacty rpynmsl E3o Xokkaii-
IO COCTaBIIAIOT COOTBETCTBEHHO +0,48%0 11 —0,48%. (ipu
COJlepXaHUH aparoHuTta 1o 94%). 3nadenus 8°C B HUX
nocturarotT +1,47%o.

BepxHekaMnaHcKue KapOoOHAThI

3unauenue 8'*0 KaNbLUUTOBBIX PAKOBHH 3aMKOBBIX
6paxuonon Orbirhynchia sp. U3 BepXHeH 4acTH CI0€B C
Canadoceras kossmati Bepxuero xamrnana CaxaiuHa co-
crasyseT —1,5%o (mpu §'*C= +0,9%).

HuxkHeMaacTPUXTCKHEe KApOOHATHI

3nauenus 8'*0 pakoBHH aMMoHouae# (Pachydis-
cus (Pachydiscus) cf. gollevillensis d’Orbigny u Pachy-
discus (Pachydiscus) sp.) 13 HIXXHEMAACTPUXTCKUX OT-

JIOXEeHUH HIkHEHR yacTu croeB ¢ Zelandites japonicus
CaxanuHa, cofep)xaHle aparoHUTa B KOTOPBIX COCTaB-
nseT He Meree 97-99%, konedmores ot +1,5 go +1,9%o.
3uauenue §°C B HUX He npesbitaet —1,1%o.

CpeaneMaacTpuXTcKHe KapGoHaTBI

3uauenus §'*0 xanbLUUTOBEIX pakKOBHH Opaxuo-
niox Orbirhynchia sp. M IpyTUX pUHXOHeUIaLel U3 cpen-
HEMAACTPUXTCKUX cinoeB ¢ Pachydiscus - Pleurogram-
motodon bykovensis Caxanuna xonebmworces ot +0,2 1o
+0,7%o. 3nauenue 8"°C B Hux mocruraet +1,8%.. 3Haye-
uus 880 paxosuH ammonounei Pachydiscus (Pachy-
discus) sp. us cioes ¢ Pachydiscus - Pleurogrammotodon
bykovensis Caxanuna konebmorcs ot +1,4 1o +1,8%o.
CopepkaHyie aparOHHTa B UCCIIEIOBAHHBIX PaKOBHHAX
BhIcOKOE (He MeHee 97-98%). 3nauenue 8" °C B HUX He
npessiaeT —2,0%o.

BepxHeMaacTpMXTCKHE KApOOHATHI

3navenns §'*0 xaTbLUTOBLIX PAaKOBHH Opaxuo-
o Orbirhynchia sp. 1 OpyTUX pUHXOHeIUTaLEeH U3 cpel-
Hell 4acTH BEPXHEr0 MaacTPUXTa KPacHOSPKOBCKOR
cButhl Caxanuaa kojnebmores ot +0,3 g0 +1,0%0 (mpu
OBC no +1,4%o).

* ok %

Taxkum 0o6pa3oM, U30TOMHO-KHCIOPOOHBIA CO-
CTaB OpraHOTEHHBIX KapOOHATOB MEJIKOBOAHOrO Hac-
ceitHa X okkaino-HOxupiit CaxaauH He3HAYUTEIBHO 006-
JIErYUIICA B MHTEpBAJiE OT TyPOHA OO HIXKHETO KOHbSKA.
HanGornee TspkensIif M30TOMHBINA COCTaB KUCIIOPOa Kap-
GoHATOB 3TOTO OacceliHa yCTaHOBIIEH MUl 6a3zaibHBIX
cJI0eB CAaHTOHa, HauboJjiee JerKui — IS HHXHEH 9acTH
BepxHero canToHa. [ToBeineHHbIe 3HaYeHUs 610 ycTa-
HOBJIEHBI [T KApOOHATOB BEPXHETO CAHTOHA - HHXKHETO
xammnaHa. CpaBHUTEIBHO JIETKUH H30TOMHO-KUCIOPOI-
HBi#l COCTAB KaJIbLUTOBLIX PaKOBHH OpaxXHONoOX U apa-
TOHHMTOBBIX 3JIEMEHTOB CKeleTa HHOLEPAMUI BEPXHETO
KaMIlaHa CMeHMJICS Ha 3aMETHO Oolee YTSKEIEHHBIH B
OPTraHOTEHHBIX KaJbLMTaX U aparoHUTax cpexHell H
BepXHeil yacTeit HIKHETO MaacTPUXTa, OCOOEHHO B ero
cpenHeit yacTu (COOTBETCTBYIOMIMMHU JaHHBIMH IO IO-
TpaHUYHBIM CJOSIM MeJa U naneoreHa Ha CaxaauHe H
XoKKkailo MBI He pacrosiaraem).

Hauboee Boicoxue 3Ha4eHns 1°C B kapbonarax
3TOro HaccefiHa yCTAHOBJIEHBI B BEPXHEM TYPOHE, HUX-
HEM KOHBSIKE, BEpXHEM KaMIIaHE, CPEIHEM MaaCTPHXTE U
0COOEHHO B HHXKHEN YacTH BepXHero caHToHa (+2,47%o);
3aMETHO HIDKE OHM B HHXKHEM CAaHTOHE U B HIDKHEM Maa-
cTpuxTe, uTo GoJlee MM MEHee COTIIACYeTCs ¢ JaHHBIMU
O TaKCOHOMHYIECKOM pa3HooOpas3nu ¢hayH MOJUTIOCKOB
IOxHoro Caxanuna [56].

NNAJEOTEMIIEPATYPHBIE OITPEJENEHUA

Ha ocHOBe JaHHBIX IIPEIIUECTBYIOIIHX H30TOITHO-
KHMCIOPOIHBIX MCCIeIOBAHUH BBHISBIEHA CleAylouas
TEHIEHIMA U3MEHEHUS TeMIIEpaTypHBIX YCIOBHUI Mero-
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BOTO IIEPHOA: MOCTIE aIbOCKOTO TEMIIEPATYPHOIO MaK-
CHMyMa B LIEJIOM B 11O3IHEMETIOBOE BpeMs HACTYIIHIIO
noxonoganue, HanboJee MPOSBUBIICECS B MAACTPHXTE.

OueHnb BaXKHBIE PE3YJIBTATH] IO TEMIIEPATYPHBIM

YCIOBHSIM MEJIKOBO/IbS BHICOKHX IIHpoT FOxkHOrO 1m01y-
Wapus [ METOBOTO NEpHOAa HEeAaBHO ORUIM Mpes-
crasiensl D. Bappepa ¢ coasropamu [15]. Onu obnapy-
KUK BICOKHKE 3HadeHus 8'*0 B mo3gHeKaMIIaHCKHMX-Ma-
ACTPHXTCKHMX PAaKOBHHAX OeHTOCHBIX GopaMHHUDED U3
aHTapKTHYecKoro wenbda BO6mu3m ocrpoba Celmyp,
YT0 COOTBETCTBYET CPABHUTEIBHO HU3KUM TEMIIEPATYy-
paum (oxono 4-9°C). Cyas no CXOACTBY NMO3AHEMETIOBBIX
TEMIIEPATYP MENKOBOAbS BBICOKHX HIMPOT M TEMIEpa-
TYp, YCTAHOBIIEHHBIX IO U30TOMHOMY COCTaBY PaKOBHH
NO3MHEMENOBBIX Ty6OKOBOAHEIX (opaMuHudep u3
mmskux mupot [Mauuduku, 65010 BEICKa3aHO NIPEAITOIIo-
KEHHE, YTO UMEHHO KOHTHHEHTANIbHBIA MeNnb¢h AHTapK-
THAB, KaK H B HACTOAIIee BpeMs, ObLIT OCHOBHBIM HCTOY-
HHKOM XOJIOAHBIX BOJ TIyOMHHBIX HacTeH OkeaHOB Me-
JIOBOTO NIEPHOJA.

OCHOBBIBAsSCh HA H30TOMHBIX AHANHM3aX KaJIbLIATA
GeneMHUTOBBIX pocTpos, X.A. Jloysncram u C. Omiu-
Teitd [37] ycTaHOBHIH O4eHb BEICOKHE NAJIEOTEMITEPATY-
pHl 1t pyGexa KOHbsIKA M CAHTOHA B CEBEPO-3alaiHON
Espone. AHanoruyHele pe3yNbTaThl OBUIH IIOJIYYEHBI
T.5. Konnenom 1 C.O. IInanrepom [18] ans npunox-
HBIX BOX HeHTpanbHOM [Tannduky Ha OCHOBE HAHHBIX
110 KOHBAK-CAHTOHCKHUM KapOOHATHBIM OCaJKaM C BO3-
BHIIEHHOCTH Maremnana (8%0=-2,8%.). Onu npeamno-
JIOXMJIM, 9TO KOHBSK-CAHTOHCKOE ITOTEINTIEHNE HOCHIIO
rnobaneHbIi Xapakrep, HO, Kak OyJeT MOKa3aHO HHXKeE,
3TO HE HOATBEPKAAETCS N1ae000TAHHYECKUMH JAHHBIMH.
P. dyrnac u C. CaBuH [24] He nMeNnH BO3MOXHOCTH TIPO-
seputh npeanonoxenye T.b. Konnena u C.O. Ilnanrepa
[18] uu Ha BO3BBIIEHHOCTH IllaTCKOrO, HU Ha BO3BBIILIECH-
HocTH Xecca B ceBepHoit yactu Tuxoro okeana. Bmecre ¢
TEM, PE3YJIbTATHI UCCIIEJOBAHHM NearudecKHX U3BeCT-
HAKOB LEeHTpabHOM yacTi Kapubckoro Mops, npose-
JEHHBIX ¥MH, NTOKA3ay, 94TO IyOOKOBOJHBIE OCAJKH,
KaK ¥ 0CaJKH{ MEJTKOBOIbSA, MOTYT U3MEHITh CBOH OpH-
TMHABHBIA H30TOMHBIN COCTAB B XOAE AMAreHETHYECKHUX
npoueccoB. B otmnune ot T.b. Konnena u C.O. Illnan-
repa [18], oHu npeanonarajiy, 4To O4eHb HU3KHE 3HAYE-
uus §'%0 (ot ~3,45 10 ~5,68%0) NenaruuecKux U3BECTHS-
KOB K3 MOTPAHUYHEIX CIIOEB KOHBIKCKOTO M CAHTOHCKO-
ro ApycoB lieHTpanbHoi yacTu Kapubckoro Mops npen-
CTaBISAIOT coBOM AUareHeTHIECKUA apTedakT - pe3yilb-
TAaT HEPEKPHUCTA/UIM3AalMH H LIEMEHTAllUM B YCIOBHSX
BEICOKO TEMIIEPaTYPBHL.

HexoTopble NaleoKIMMaTHYECKHE PEKOHCTPYK-
LMK [IOKA3bIBAIOT CYIIECTBOBAHNE (PUTOKIMMATHYECKHX
MaKCHMYyMOB B TypoHe [2, 9, 28, 29, 36], canTtone [2, 3] n
kammnane [1, 9, 35] u, cOOTBETCTBEHHO, MUHUMYMOB B
cpenHeM-nio3aHeM TypoHe {2] 1 Maacrpuxre [2, 9]. Kpo-
Me 3TOT0 GBUTO BBISCHEHO, YTO TEMIIEPATYPLI PE3KO CHU-

3MINCh B PAHHEM MaacCTPHXTE M BHOBb BO3POCIH IEpen
pyGexom Mena u naneoreHa [53, 54). Iloasunuce crene-
HHsl O KPATKOBPEMEHHOM IIOHMKEHHH TEMIIEPATYPHI He-
[IOCPEICTBEHHO Ha YTIOMSHYTOM Py6exKe.

OO61mas TeHJeHHs pa3BUTHA MenoBoi ¢opsl
Hanpuero Bocroka, yCTaHOBIIEHHAs 10 aneo60TaHH4YeC-
KHM JAHHBIM, HE COTIACYETCS HU C JAHHBIMH 110 “KOHBSK-
CAHTOHCKOMY TeMIeparypHomy kiuMmakcy” X.A. Jloysn-
craMa u C. Dmuureiina [37, ¢. 207)], HE € COOTBETCTBYIOIIM-
MH MaTepualaMH 0O KapboHaTaM TOro e CTpa-
THrpaduueckoro ypoBHs nentpaisHoi Nauduxm [18].

B xo/1e TIpoBeACHHBIX HAME H30TOITHO-KHUCIIOPOA-
HBIX HCCIENOBAHMI PAKOBHH ITO3JHEMENTOBBIX AaMMOHOH-
Jeif, HHOLEpaMOB ¥ 6PaxHOIION U3 METKOBOZHOIO Hac-
ceitna Xoxxaigo-FOxupiit CaxanuH BBISBIIEHBI CIE1YI0-
Y€ OCHOBHEIE TEHIEHIMH B U3MEHEHMH TeMIEpaTyp-
HEBIX YCIOBHI I0XHOM 4acTH ceBepo-3ananHoi Ilanudu-
KU, COOTBETCTBYIOILEH CyOTponuyeckoil ryMunHou ¢u-
TOKIIMMAaTH4YecKo# obnactu [1]:

(1) B uenomM npeacTaBiaseTcs, YTO Ij1s1 TYPOHCKO-
KaMITaHCKOT'O BPEMEHH OBUIM XapaKTepHBI [I0BTOPAIO-
HIuecs MOTEMIEHHUS C TEMIIEPATYPHBIMH MaKCUMYMaMH B
Hauajie nosaHero canrosa (19,6°C) u B Hauyase rfo3aHe-
ro xamnana (18,1°C) ¥ MUHHMyMaMH B HaYajle CaHTOHA
(8°C) u, BO3MOXHO, B KOHIIE CAHTOHa-Hayalle KaMIaHa
(13,3°C). '

' [1oBbILICHHE TEMIIEPATYP, HAMETHBILEECS B T10-
3IHEM TypoHe - paHHeM KoHbske (ot 15,8°C go 18,0°C),
cMeHU10¢h noxonoganueM (8,0°C) B camom Hayaje caH-
ToHa. TaxuMm o06pa3oM, CyllecTBOBAaHHE IN100AILHOTO
KJIMMATHYECKOI'O ONTHMYMa Ha pyOexke KOHbSKA U CaH-
ToHa [17, 18] HOBHIMH H30TONHBIMU JAaHHBIMU HE MOJ-
TBEPXKIAETCH.

(2) B MaacTpuxTe MPOH3ONIIO PE3KOe MageHue
temuepatypsl (7,1°C), ¢ He3HAYMTEIBHBIM IOTEMUICHUEM
TOJIBKO B Hayaje no3anero Maacrpuxra (11,2°C).

CaMble BLICOKHE 3HAYEHH TEMIIEpATyp, pacCUH-
TaHHBIE [10 M30TOMMHOMY COCTABY KHUCIOpOAAa aparoHM-
TOBBIX YaCTeH PaKOBHH IBYCTBOPOK (MHOLIEPAMHMI) U
XOPOIIO COXPaHUBIIMXCSA PAKOBUH OpaxHonon, noxa-
3aHbl HaMH U1 No3AHero cautona (19,6°) U nosgHero
kamnana (18,1°C). Huskue 3HaueHHs TeMIepaTyp I
MaacTpUXTa, 6oJee UITH MeHee COTIacyIOIIHECs C COOT-
BETCTBYIONIMMHU JAHHBIMHU TI0 LIETbGOBBEIM BOAAM BhI-
COKMX IMIMpOT BOMM3M AHTapKTUIH [15], 66L1M Onpee-
JICHBI HAMHM B pe3yJIbTaTe HCCIEIOBaHUs KapOOHATHOIO
MaTepHana Kak GeHTOCHBIX (Opaxmornof), Tak U FeMH-
nenarndeckux (aMMoHouzeit) GopM. DTH JaHHBIE CBH-
JETENLCTBYIOT, OUEBUIHO, O HU3KOM 3HAYEHHH TEMIIC-

paTypHOTO rpaJveHTa B HAIPAaBIEHUH MEXAY IHOM U
MOBEPXHOCTBIO Bacceiina Xokkaig0-IOxub# Caxanun
B MMo3qHeM Meny (pasHHIA TEMIIEPATYp MOBEPXHOCT-
HBIX M IPUIOHHBIX BOJ COCTABNsIA, BEPOATHO, HE 60-
nee 1,0-1,5°C).
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HoBble gaHHEBIE IO U30TOITHEIM ITajleOTEMIIEpATY-
paM BoQX ro3aHemenoBoro 6acceitna Xokxaiao - FOx-
HBIH Caxajaui COTNacyloTcs Kak ¢ COOTBETCTBYIOIINMU
uzotonHeiMu gauHeiMu P.B. Teitc u [1.I1. Haltnuna [10]
o Pycckoit miatdopme, a Takxke nanneiMu O. bappepa
¢ coaBTopamu [15], Tak u ¢ 6ONBIIHHCTBOM Naneo6oTa-
HHYECKHUX PEKOHCTPYKLIKH.

TeMmepaTypbl BoX MeNKHX 6accedHOB CpeIHHX
umpoT [JanpHero BocToka B MaacTpHXTCKOE BpeMsi
OBLTH He3HAYUTETbHO BhIIE (Ha 2-3°C) 1o cpaBHEHUIO C
TeMIlepaTypaMu Bog mensba AHTapKTuasl [15, 47], He-

MHoOTO HUXe (Ha 3-4°C) TeMnepaTyp Box Oaccefina Pyc-
ckoit rtatdopmsl [10], Ho 3HaUHTENBHO HUXe (Ha 5-9°C)
TEMIIepaTyp MOBEPXHOCTHBIX BOJ 3KBaTOpHajbHOM [a-
nuduku [16].

UsBectnas auckyccus B.A. Kpacunosa [36] u
k. Byneda u I'. Anuepua [54] nmo noBoay Toro, koraa
6BLJI0 TeIIee - B CAHTOHCKOM MJIM KaMITAHCKOM BeKax,
[IpEACTaBIISETCA HaM pa3peliuMOi B CIIeXyIOILEeM BHIE.
Iony4yenHas HaMu najeoTeMIepaTypHas KpHBas [UIs
MO3IHETO Mesa ceBepo-3ananHol yactu Liupkymnanu-
¢ukH (puUc. 2) CBUIETEIBCTBYET O TOM, UTO B KAMITaHE HA
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Puc. 2. [TaneoteMnepaTypHas KpHBas I MO3AHEro Mena ceBepo-3anagHoil yacTu [launduxu (Xokkaiino, FOxHbIik
CaxanuH, BocToyHas Kopskus), OCHOBaHHasA Ha M3OTONMHBIX JAHHBIX.

1 - H30TONHAA naneoTeMNEpaTypHad KPUBas, 2 - OCHOBHBIC TEHACHLUHN B H3MECHEHHH NaNe0TeMIIEPAaTyp; 3 ~ aparOHUTOBbIE PaKo-
BUHBI aMMOHouae# Xokkaifao; 4 - aparoHUTOBEIE paKOBHHEI aMMOHOoHIeH FOxHoro CaxanuHa; 5 - aparoHHTOBas PAKOBHHA aMMO-
HHUTa BocTOuHOH Kopsikuu; 6 - aparOHUTOBBIE 3IEMEHTH PAKOBHH HHOUepaMul Xokkaliao; 7 - KalbUMTOBas PAKOBHHA ABYCTBOPKH
I0xnoro CaxainHa; 8 - KAILUUTOBLIE PAKOBHHH Opaxuonoa FOxHoro CaxanuHa; 9 - KaJIbUUTOBEIE POCTpEI OeneMHUTOB Pycckoit
mnatgopmsl [10]; 10 - TeMepaTypHbI MaKCUMYM [0 NMaieo6OoTaHHIECKHM AaHHBIM [2,3,9,27,54]; 11 - TeMnepaTypHbiifl MHHHMYM
no majeo60TaHHYECKHM JAHHBIM [9,53]; 12 - H30TONHO-KKCAOPOAHEIE HaneoTeMnepatypsl, B °C; 13 - NOI0XHUTENbHBIE 3HAYEHHUS
813C; 14 - oTpuuaTenbHbie 3HAYEHHS 813C; 15 - BunoBoe pasHoobGpa3sue ammonouneit (Caxanun) [5]; 16 - BunoBoe pasHooGpa3sue
uHouepamos (Caxanun) [5]; 17 - BHAOBOe pazHoo6pa3ue MOJIIIOCKOB (33 HCKIIOUYEHHEM HHOUlepamos); 18 - uncno Bupos; N. v. -
HOBAas BEpCUA O PACHONOKEHUIO TPAHULBI CAHTOHA M KaMmnaHa Ha Xokka#no {48-52].
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JansHem BocTtoxke 65110, 10-BUAMMOMY, XOJIOAHEE, YEM
‘y caurone. JIis UHTepBana caHTOH-kamnaHn JlansHero
‘BocToka B AAHHO} cTaThe MOKa OblUIa MCIONB30BaHa,
K4K OTMEHYaJOoCh BBILIE, CTpaTUrpaduyeckas cxema,
npemtoxennas X. XupaHo ¢ coapropamu [30]. Oxnako,
e corntacuThes ¢ Toukoi 3penns T. TommmuTcy ¢ co-
asropamu [S1, 52] Ha MoNOXKEHHe TPAHUIBI MEXIY CaH-
TOHOM M KaMIlaHOM Ha XOKKaiJ0 B OCHOBAHHH 30HBI
Inoceramus japonicus, IHUPOKO NPONATaHANPYEMOH B
HACTOSAILIEE BPEMS, TO MOXKHO HOHAOUTH K HECKOMBKO
HHOMY PEILEHHIO 3TOH MpoONeMBl: B TeYEHUE NTPOAOI-
KHTENBHOTO KAllaHCKOTO BEKa CYLIECTBOBAJIO IBA TEM-
NepaTypPHBIX MaKCUMyMa (paHHEKaMIIAHCKUiT 1 TIO3/IHe-
KAMIIAHCKHIT), pa3feneHHbIX KPATKOBPEMEHHBIM MHHH-
MyMOM (CpeAHEKaMIIaHCKHM), 10 CHX TIOp HE YCTaHOB-
JeHHBIM N1A1e060TaHNYECKUMHU HaOTIOICHUAMH.
TypoHCKHE NaNe0TeMIIEPATyPHl BBICOKHX LIKPOT,
noTy4eHHbIE TT0KA 110 eIHHCTBEHHOM paKOBHUHE TYPOH-
ckoro amMmoHuTa u3 Kopskckoro Haropbs (6acceiiH
p. [Taxaua) (14,1-16,3°C), 61113kH, KaK OKa3an0Ch, K CO-
OTBETCTBYIOIIMM TemmepatypaM Xokxadgo (12,0-
16,7°C). OTH IaHHBIE, €CTECTBEHHO HYXIAIOIIKCCS B
NOATBEPKACHUNH, SBJISIOTCA, BEPOSTHO, CBHUIETEND-
CTBOM CYILIECTBOBAHHS HU3KOrO TEMIIEPATYPHOIO Ipa-
nuenTa no Mepuavany Kamuarka-SInoHus B cpelHeM
MeJTY ¥ XOPOILO COTTIACYIOTCS C pe3y/IbTaTaMH PEKOHCT-
pykuuu xaumata Kamuatckol obmactu [27], Ausicku
[46] u paitona Acysa B uentpanbHoit Sinonun [38] mo
najneoboTannuecKkuM AaHHbIM. [1o MuEerMIo A B. I'epMma-
ua u E.A. Jle6GeneBa [2], mocnenyiomnui KOHAKCKUH BeK
TaKXKE XapakTepH3yeTcs 3HAYMTEIBHBIM CXOACTBOM
dnoprr Kamuarckoit o6nacti u CaxanuHa. CXOACTBO
3THX (UIOp MCYe3aeT JIMIIb B HAYalle CAHTOHCKOTO Bpe-
MEHM, KOT[a 3TH PErHOHBI OKAa3BIBAIOTCH, COTTACHO
3THM HCCIIEIOBAHUAM, B pasHbIX QuTOreorpaguueckux
061acTAX BCIEACTBUE MOCTENIEHHOrO pPa3BUTHA OTHOCH-
TebHO 601ee YETKOM KIMMAaTUIECKOM 30HAIBHOCTH.

BUONMPOAYKTUBHOCTb U MACCOBOE
BBIMUPAHHUE OPTAHU3MOB

Jx. Anxana-Xeppepa ¢ coaBTopamu [11] cnpasen-
JIMBO OTMeYaIoT, uTo 8°°C B ry6OKOBOIHBIX OPraHOTEH-
HBIX kKapboHATaX CBS3aHA C M3IMEHEHHSMH Pa3iM4HBIX
(axTOpPOB Cpe/ibl, TAKHX KAK BEJIMYMHA 3211aCOB YIJIEpOaa
B OKeaHe, BJIMSHUE alBEUIMHIA, XapaKTep IEpBUYHOM
GUOIOTMYECKOH IPOMYKTUBHOCTH OKeaHa. CTeneHp BIIU-
SHUA KaKIOr0 M3 3THX (HaKTOpoB B FMyOOKOBOAHBIX YC-
JIOBUAX Pa3IMYUTh 3a4acTyl0 HEBO3MOXHO, HO KOrzaa
H30TOMHO-YINIEPOTHbIE CABUIH B METKOBOJHBIX KapOoHa-
Tax npuobperaroT raobanbHoe PacHpOCTpaHEHME, UX
CBA3BIBAIOT OGBIYHO C M3MEHEHHUSAMY B IEPBUYHOM 6HOIIO-
[M4eCKOl MpOMYKTHBHOCTH Mopeit. TemmnepaTypHslit
(paxTOp HANPAMYIO HE KOHTpoIUpyeT 8"°C, Gronormyec-
Kas IMPOAYKTUBHOCTH B LEJIOM 3aBHCHT OT KOMIIIEKCA
($aKTOpOB, B TOM YHCIIE ¥ OT TEMIIEPATYPHOTO.

Cyus 1o odeHb Hu3koMy 3HadeHuIo 8°C (=5,9%o),
MOJIy9eHHOMY [0 SIMHCTBEHHO!N PaKOBHHE TYPOHCKOTO
AMMOHHTA BOCTO4HOM Kopskuu, ocHOBHOH cnaj 6uo-
IPOAYKTUBHOCTH MOpEH TYpOHCKOTO BPEMEHH MPUXO-
IWIICS, BEPOSTHO, Ha BBICOKHE IMPOTH CeBEPHOTO M0-
Nymapus. DTO NPEANIOIOKEHHE, ECTECTBEHHO, HYXKAAET-
s B MOATBEPXKICHUH Ha MacCOBOM MaTepuaie. Boasl
BBICOKHX HIMPOT, XapaKTepH3yIOlHecs, KaK Npearnona-
raercs, HU3KHUMH 3HaueHuaMH O0°C, MMeIH, 10-BUIMMO-
My, TECHYIO CBsi3b ¢ GacceiiHoM Xokxkaitno - OxHbId Ca-
XaJIMH B paHHEM CaHTOHE, B KOHLIE CAHTOHA - DaHHEM
KaMIaHe U B paHHEM MaacTpHXTE, XOTS LUPKYJIAUHI
BOJBI B TIO3IHEM MeJNy, KaK MOKA3aju JaHHBIE Iy6oKo-
BogHoro Gypenms [16, 18, 24], 6puta 3aMeUIeHHOM
BCJIEAICTBHE CPABHUTEIBPHO HU3KOTO TEMIIEPATyPHOIO
rpaguMeHTa B HANpaBJIE€HUH OT IIOBEPXHOCTH IO JHA B
OKeaHax 3TOI'0 BPEMEHH.

Pe3xuii crafl KOHIIEHTpAIUN TSXKEIO0ro U30ToNa
yraepona Ha pyGexe Mena u maneorena (11, 33, 47], ot-
paxalomuii rI06ajbHOE COKpalleHHe ePBUYHOM OHO-
JIOTHYECKO IPOLYKTUBHOCTH, MOT OBITh CBA3aH IPEXKIE
BCETO C PE3KHUM YBEIMYEHHEM AepUUATA KHCIOpona,
BBI3BAHHBIM JPaMaTUYECKNM COKpalleHHeM (OTOCHHTE-
3a Ha KOHTHHEHTAaX M B OKeaHe [0/l BIHSHHEM psaaa dak-
TOPOB, K YHCIIY KOTOPhIX MOKHO OTHECTH: (1) xonmonusIi
apUIHBINA KIMMAT, (2) pe3KO BBIPaKEHHYIO 3BCTATHYEC-
KYIO PErpeccuto, (3) U3MeHEHHUs B OKEaHUYECKOH IIHPKY-
JSUAH BOJ, (4) ByIKAHMYECKYIO aKTHBHOCTD, a Takxke (5)
(aKTOpPBI BHE3EMHOTO MPOHMCXOXAEHHUS (B TOM YHCIIE
CBA3aHHBIE C LHKIMYHOCTHIO COJHEYHOH aKTUBHOCTH
[6]). MoxHO mpeAmnoNarath, 4To pasBUTHE OECKHCIIO-
DOIHBIX YCIOBHit Ha pyGexe Mena u naneoreta [34}, B
OTJIMYHE OT PAHHEANITCKOTO M CEHOMaH-TYPOHCKOTO CO-
GBITHI{, HOCHJIO PEe3KO BHIPaKEHHBIH IIoOanbHBIA Xa-
paxTep. OTCyTcTBHE BOIM3U TPaHUIIBI MEJIa U Maseore-
Ha HAKOIUIEHUI OPraHHYECKOTO YIJIeposia, CBOMCTBEH-
HOTO OTJIOXEHHUSM HIKHETO alTa ¥ MOTPaHHYHBIM CJI0-
AM CEeHOMaHa ¥ TYpOHa B LIETIOM psiie perHoHoB [32], no-
HOJHHUTENBHO YKa3bIBaeT Ha peskuii cnaf Ouosornyec-
KOit IpOYKTHBHOCTH MOPEH B KOHIIE MeNa - Havane na-
JieoreHa. B paHHeM aITe ¥ CEHOMaH-TYPOHE OTIIOXEHH,
oborallleHHble OPraHUYeCKUM BELIECTBOM, HAIIpOTHB,
06pa30BLIBATIMCH BO MHOTHX YacTAX Iuenbda ¥ KOHTH-
HEHTAJBHOTO CKJIOHA AaXe NpH HeGompmIoM Aepuuure
KHCIIOpO/a U3-3a BBICOKOH GHOTOrH4eCKoi MPOAyKTHB-
HOCTHU MOpEH 3TOTO BpeMeHH, PUKCHPYEMOH 110 H30TOI-
HO-YTJIePOJHBIM AHOMAIIUAM.

Pe3koe CHIKEHHE TAKCOHOMUYECKOTO Pa3sHo06-
pasus IO3IHEMENOBBIX (ayH MOJUIIOCKOB HA4aJloCh, 110
Kpaiineit Mepe, B paHHeM MaacTpuxte [4, 5, 56] (puc.2) n
I03TOMY HE UMEET MPSIMOTrO OTHOIUEHHS K aCTEPOMAHOM
KOJUIM3MH, TpeanonaaraeMoi J1. AnpsapecoM ¢ coaBTo-
pamu [12]. MccriemoBanus OCIEAHAX JIET B IOTIOJIHEHHE
K CKa3aHHOMY I10Ka3bIBAIOT, YTO H30TOIIHOEC CTPOCHHE
OCMHUS B IJIMHAX K3 IOTPAHUYHBIX CIOEB Mejia U Majleo-
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reHa He CBHAETENBCTBYET O €T0 BHE3EMHOM IIPOHCXOXKIE-
HUM (IOJTy4YEeHHBIE JAHHBIE COTNACcyIOTCA CKOPee ¢ MaH-
THHHBIM IIPOUCXOXIEHHEM 3TOro MeTailia) [17, 44].
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Palaeotemperature curve for the Late Cretaceous of the northwestern Pacific (Hokkaido,
Sakhalin, Eastern Koryakiya)

In the northwestern Pacific two main trends in the Late Cretaceous temperature change can be recognized. (1) In
general, a recurrent warming trend is thought to have begun in the Turonian-Campanian, reaching temperature
maxima in the early Late Santonian (19.6°C) and early Late Campanian (18.1°C), and temperature minima in the
earliest Santonian (with an average of about 8.0°C) and perhaps early Campanian (not more than 13.3°C). (2)
During the Maastrichtian, temperatures decreased sharply (up to 7.0°C), with only a slight relative warming in the
early Late Maastrichtian. The existence of a thermal maximum at the Coniacian-Santonian boundary being
previously postulated was not confirmed by new isotopic datings.



