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M3QTOI'IHI>II?I COCTAB KHCJIOPOJA U YTJIIEPOJA MEJIOBBIX OPTAHOIEHHBIX
KAPBOHATOB KOPSIKCKOI'O HATOPbLS. CTAThA 1. NEHXKHUHCKASA T'YBA
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JlauHBIe NO H3OTONHEIM MAeOTeMEPaTyPaM MeJIOBOTO MepHOJa JUls BLICOKHX mHpoT CeBepHOro NodyLapHs
eIHHUYHBE: OMYGIKOBAHHbIE CBUAETENBCTBA KACAIOTCA TONbKO BanamkuHa HInuubeprena (7.7°C), Typona Gac-
ceina p. [Taxaun B Boctounoi Kopsaxus (14,1-16,3°C) u koxbaK-canToHa I'pennanauu (oxono 17,3°C). Hacros-
11125 CTaThs OCHOBAHA HA Pe3y/bTATAX H30TOMHO-KHCIOPOAHEIX HCCAEAOBAHHI XOPOIUO COXPAHHBLIHXCS PAKOBHH
paHHe- H NO3IHEMENOBBIX GpaxHOMO, NBYCTBOPOK (B TOM ulic/e HHOLEpaMKA), ckadONoj, aMMOHOHAEH U HEKO-
TOpHIX APYrHX Gecno3soHouHbIX paifona IMemxkunckoit ry6et (95 o6pa3uos), a Takxe FOxuoit Ansacku (3 pakosH-
Hb! abBCKUX aMMOHOMAEH), B CPaBHATENBHEIX LENAX 11CCE0BaHBI HEKOTOPhIE PAKOBHHEI KeNIOBEHACKUX Gecrios-
BOHOUHEIX Pycckoit nnaT¢opMB! 1 TO3AHEMETOBBIX MOJLTIOCKOB ANACKH H XoKKaiino. TemnepaTypHbie MakCHMY-
MEI B BLICOKHX LIMpOTaX GLUIH YCTaHOBNEHH! s paHHero Gappema (24,5°C), paHHero anTa - paHHero ans6a
(18,4-25,9°C), no3nuero ceHomana (20,8-23,3°C) u noaaHero kamnana (22,4°C). Pe3koe CHIIKEHHE TEMIIEPATYPEI
BOJ MENIKOBOAHBIX MOPCKHX GacceiinoB B BrIcOKHX IHpoTax Cepeproro nonywapus (10,2-16,9°C) npousowuio B
Havase maactpuxta. HanGonbuas Gxonornyeckas MpoAYKTHBHOCTE MOpeit BLICOKHX LIHPOT MPHXOAHTCA Ha Ha-
yano anTckoro Beka (§C=3,6-6,8%0) u Typon (8'°C=3,2-4,3%). He HcKknIOueHO, YTO KpaiiHe HH3KHE 3HAYEHHA
80, ycTaHOBNEHHbIE [/ aparOHHTOBBIX 3MeMEHTOB CTBOpok Inoceramus u3 Typoka sananuoii Kopakuu (6acceii-
HBI pex DCrHYHHHBaAM 1 MaMeT) H XOpOILO COXPaHHBIUHXCA PAKOBHH IUIAHKTOHHBIX GopamuHudep H3 HHXHEro
TYPOHA BEICOKMX WHPOT ATIAHTHKH (CKBaskHHa riny6okosoanoro 6ypenns 511), ca3aHbI ¢ ONpEeCHEHHEM NOBEP-
XHOCTHBIX BOJl OTHENLHEIX aKBaTOPHIt KaK BO3MOXHBIM CIIEACTBHEM 3aKMIOUHTENBHOTO 3Tana ryMHAN3aHH KITH-
MaTa B MPHMOMAPHEIX palioHax B TYpOHCKOe BpeMs. HoBEle pe3ynbTaTel XOPOLIO COTNIACYIOTCA C W3OTOMHBIMH
IAHHBIMH, HEAABHO NMONYYEHHBIMH 110 MEJIOBOMY MAAHKTOHY 13 BRICOKHX IIHpoT }OXHOTO nonymapHs  naneoc6o-
TaHHYECKHMI CBHAETENLCTBAMH 10 Menty Kopsikckoro Haropest H COCeAHHX TEPPHTOPHT. BeICOKHE TeMnepaTyphl
TIOBEPXHOCTHBIX BOZL MOPCKUX 6accelfHOB BLICOKHX LITHPOT 0GOHX TONylapHii # mporpes aTMoc(ephbl B IPHAOASP-
HbIX pafioHaX B TeyeHHe MOUTH BCErO MEJIOBOTO NepHOMa 06 BACHAIOTCA, BEPOSTHO, AKTHBHEIM MEPHAHOHANBHLIM
MOCTYIUIEHHEM TeIla H3 TpomHdyeckux paioHoB (poleward heat transport), Bo3MoXHO, B HaCTHOCTH, Onaronaps
CYLIIeCTBOBAHHIO CEPHHM MEPHAMOHANBHEIX MOPEii-TIPONIMBOB B 3TO BpEMs.

Kmioueaste cnoea: men, 6ecno3soHo4HbIe, H30TOMHBIE Najle0TEMNEPATYPbl, H30TONHO-YrilepoaHble aHoMasHi, Kam-
yaTKa, Aaacka, Xokkaiino, Pycckas naardopma.

BBEJEHHE

CyILEeCTBYIOT IPOTHBOPEYHBLIE CBEACHHS O KJIHMa-
THYECKHX YCIOBHSAX TPHIIONSPHBIX PaiOHOB B MEJTOBOM
nepuogie, Koraa MarHuTHeI CeBepHBlit TOMIOC pacnona-
rajcs HecKoJIbko ceBepHee BepuHrosa nponusa [62].
TouHoe nonoxeHue reorpa(uueckoro noaica B MeNO-
BOe BpeMA He ompeaeneHo. ITo MHEHHIO HEKOTOPEIX HC-
cnemoBaTeneif, OH Haxomuics cesepHee o-Ba IlpuHC
Marpuk Apkruueckoii Kanansi [59]. Ha naunoii cramiu
HCCIEAOBAHHI MBI MPHAEPXHBAEMCA 3TOI TMIOTE3HI,
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XOTS CYLIECTBYIOT CBUAETENBCTBA, HYXKAAIOIHECS B NOJ-
TBEP)KIEHMH, COTIaCHO KOTOPHIM reorpaduyecknii Ce-
BEPHBIii NOJIIOC MOT pacronaraTbcd B6mM3u Gacceiina
Sub! B roTepuse, B6iu3n Gaccelina MHOUHPKH B anTe,
Heckonbko cesepHee HOBOCH6MPCKHMX OCTPOBOB B CEHO-
MaHe, HeCKOJNIbKO ceBepHee HyKOTKH B KOHBSIKE H K CeBe-
py oT Anscku B Maactpuxte (manusie K.P. CxoTtesa).
T'eorpaduueckuit FOxHbIi noMioc B METIOBOE BpeMs pac-
nojyarascs, O4eBHIHO, B palioHe AHTapKTHAb! [45]. B
COOTBETCTBHH C 3THMH MpefcTaBieHusaMu kax Kopskc-
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Koe Haropbe, Tak H HOxHas AJScKa pacrojarajnch B
MernoBoe BpeMs B NpefeNax BLICOKMX WIHMPOT (He Hike
yeMm 60-70°c.u1.).

[Ipencraenenns o KnMMaTe B MOJIAPHOM paiioHe
IO>HOTrO NONMyIapHs CKIaABIBANKCE INIABHEIM 06pazoM
Ha OCHOBE JIAaHHBIX 10 H30TOMHOIT TEPMOMETPHH, CBeJe-
HHs O KJIHMaTe BHICOKHX wupoT CeBepHOro rnosayuia-
pHs, HAIPOTHB, IO CHX NOP OCHOBBIBANNCH NpEUMYILE-
CTBeHHO Ha maseob6oTaHM4YecKHX MaTepnanax no Ko-
PAKCKOMY Haropslo U AJIsicke.

HccnenoBaHus pOCTPOB MeNOBBIX 6eleMHHTOB
Hosoii 3enanauu [66), IBYCTBOPYATHIX H IOJIOBOHOTHX
MOJUTIOCKOB JIBYX OCTpOBOB B6/IM3M AHTapKTUARI [62], 2
TaKKe [UIAHKTOHHBIX (opamMuHHUbEpP BO3BLIILEHHOCTH
Mogx B6n13u AHTapKTHABI [66, 67] No3BonuAN paccyi-
TaTh CPAaBHHTEIBHO HH3KHE MaJe0TeMIepaTypst Ul I10-
BEPXHOCTHBIX BOZ BBICOKHX luMpoT HOXHoOro nomyma-
pHs Ul caHToHa — MaacTpuxTa (8-16°C). Eme Gonee
Hu3KMe TeMnepatypsi (4,5-10,5°C) paccuuranu 3. Bap-
pepa c coapTopamH [36, 37] mns wenbGOBBIX BOX BOIH3K
AHTapKTHAB! N0 GeHTOCHBIM (opamuHHdepaM MaacT-
pHXTa.

Henasno B.T. Xsio6ep, I.A. Xomenn n 4.IL. Xa-
MHIBTOH [S0] MONy4HIM HEOXKHAAHHO BRICOKHE Maeo-
TeMmepaTyps! MO MIAHKTOHHEIM hopaMHHH(pEpaM anb-
6a (oxono 17°C), cenomana (oxono 23°C), Typoua (oko-
10 33°C) u xamnana (25-28°C) ans BBICOKHX IUIHPOT
FO>HOTO MOJIVIIAPHA 110 CPABHEHMIO C HU3KMMH Majeo-
temnepatypami (10°C), ycTaHOBIEHHBIMH JUIS NO3AHE-
ro MaactpuxTa. [Ips 3ToM HMH OBUIH YCTaHOBJIEHBI OT-
HOCHTENBHO HM3KIE BEPTHKANBHBIE M30TOIHO-KHCIO-
POAHEIE TPaNMEHThI JUId ans6a (1,0-1,2 %o), ceHoMaHa
(1,0 %), KoHbsika — canToHa (1,7 %o), MO3AHEro KaMIaHa
(1,5 %o) 1 panHero MaacTpuxTa (1,7 %o), HO BBICOKHE JIA
typoHna (3,0 %o) (nocneasee, MO HaIKMM NpENCTaBICHH-
SIM, CBUIETENBCTBYET B MOJIb3Y HEPEaNbHOCTH pacciH-
TaHHBIX AJIA TYpOHA MajeoTeMIepaTyp H3-3a BO3MOX-
Horo onpecHenus). OHu cornamatores ¢ J. bappepa ¢
coasTopawmii [36], CYHTAIOIHMH, YTO INIYGHHHEBIC BOMBI
THXOro OKeaHa U, BO3MOXXHO, APYTHX OKeaHOB (pOpMH-
pOBaNKCh B MAaCTPHXTCKOE BPEMs MYTEM MOTPYKEHUS
TIOBEPXHOCTHBIX BOJ MONIAPHBIX PAafOHOB.

B BrIcOKHX tHpoTax CeBepHOro nojyuapus orpa-
HHYEHHEIE JAHHEIE TIO MEJIOBBIM H30TOMHLIM NancoTeM-
nepaTypam A0 CHX Top 6bu1i MONy4eHE! TONBKO MIs Ba-
namxuna inuuGeprena [42], Typona BocTouHoii Kops-
xuu [70, 71) 1 xoHbsixa — canToHa I'pennanaun [31, 53).

10.J1. 3axapos c coaTopamu [12, 70, 71] ycTa-
HOBHJIH OTHOCHTEIBHO BBICOKHE NajeoTeMIepaTypsl
(14,1--16,3°C) mns TypoHa, BEpOSITHO MO3[IHErO, 6ac-
ceiina p. Ilaxauu B BocTouHOM KopsAkuH Ha ocClOBe
H30TOMHBIX HCCIENOBaHUlN pa3’fIHYHBIX YYacTKOB
eIHHCTBEHHOIf AparOHHTOBONH PAKOBHHB! aMMOHHTA.
I".A. Jloysucram u C. DnuwreitH [52] paccuurtanu 6onee
BEICOKHe TeMrepaTypsl (okono 17°C) no poctpam Ge-

JIEMHHTOB K3 KOHBAKCKHX H CAHTOHCKHX OTJIOXeHuii Bo-
crounoii I'pesnanaun. I1.Y. Muudpunsn [40], HanpoTHB,
NpHBOJAMT HU3KHe NaneoTemnepatypkt (5,3-10,4°C), no-
nyueHHBIe 110 43 pocTpaM OGeNeEMHHTOB M3 HH)KHEro Ba-
nawxkuna INnunbepreHa.

HenocTaTOK H30TONHBIX HAHHBIX MO MeJy BBICO-
kux mupoT CeBepHOro MoNyliapus KOMNEHCHpPYeTCs
o6unneM naneo6oTaHH4YeCKHX paboT, KacaloMXCs BOM-
POCOB TaJIeOKIHMATOJOIHH CEBEPO-BOCTOYHOM® A3HH
[3-7,9, 15-18, 24, 29, 30, 48, 49, 57, 58, 63-65].

Hacrosuas craThs NOCBALIEHA PELIEHHIO CIIEAYIO-
[LUX OCHOBHBIX BOIIPOCOB:

(1) Iony4yeHHe HAHHBIX MO H30TOMHOMY COCTaBY
KHMCIIOpOJia H yriiepofia, a Taxxe Ca-Mg OTHOIIEHHMIO Op-
FaHOTEHHBIX KapOOHATOB 13 BCEX SPYCOB NOCTBAJIAHXHH-
CKOro MeJia BEICOKHX IHpOT CeBepHOro MOoyImiapHs.

(2) CpaBHeHHE HOBBIX pe3ylIbTaTOB C MMEIOLIMMH-
€Sl OTHOCHTEIBHO TMOJIHBIMH H30TONHBIMH JAaHHBIMH TIO
MeJTy BEICOKHX IHPOT FOXHOro MonyIapHs i peKOHCT-
PYKIHA TEMIEPATYPHBIX YCIOBHI B BBICOKHX IIHPOTaX
MEJIOBOTO NepHoa.

MATEPHAJ U METOIBI MCCIEIOBAHUMNA

B HacTosAILElH cTaThe 1A MPOBEACHHA TEOXHMHYEC-
KUX HCCIELOBaHHit HCTIOJIb30BaH MEPBHYUHbIH KaJILLIKUTO-
BHIl U aparOHHUTOBBII OpPraHOreHHBI MaTepual, co-
6paHHBIl B OCHOBHOM B palioHe Tenxuncko#t ry6st
(puc. 1), 3anagnas yacTh KOpsKCKOro Haropbs, Bo Bpe-
Mg Poccuiicko-SInonckoit axcneauunn 1998 r. C 6ap-
PEMCKOro BeKa I10 NajeoreH paiton INenxuHckoit ry6st
pacnonarancs npHMepHo Ha 62°c.ur. [2].

HccnenosanHas KOJUIEKLHS 3TOro paiioHa mpen-
CTaBlleHa XOPOUIO COXPaHHBIUMNMHCA CKENETHBIMH OC-
TATKAMH MENOBEIX 6€CIIO3BOHOYHBIX Pa3IfYHOrO 3KO-
noruyeckoro THna — Gpaxuonoll, ABYCTBOPOK, B TOM
yKcie MHOLEpaMHUA, ckahonosl, aMMOHOHAeH, YepBei
(uccnenosano 86 npo6). JONONHUTENBHO GBUIN HCMIOMb-
30BaHBI HEKOTOpPHIE AAaHHEIE, IOJIyYEHHBIE HaMH IO XO-
POLIO COXpaHHBIIMMCA anbGCckuM Gpaxuononam u ko-
HBAKCKUM MOJUTIockaM Gacceiina p. Tamosku B Kopskc-
KOM Harophe, pacnoioxeHHoro oxono 60-100 kM cese-
po-BocTouHee paiioHa ITerKuHCKOH Try6b! (mns nomHo-
THI KAPTHHBI TI0 H30TOMHO} CYKIIECCHH HIKHETO U BEpX-
HEro Mena, y4HTHIBas OTCYTCTBHE XOPOLIO COXpaHHB-
[xcsa 6ecro3BOHOYHBIX aJIbOCKOro H KOHBSIKCKOT'O BO3-
pacra B paiione ITerknHcKo# ry6bl). B cpaBHHTENBHEIX
LeNisAx GBUTH HCCIIeNOBaHbI TaKxke Kelnopeiickue 6paxu-
onozp!, GeIeMHHTEI 1 aMMOHHKTHI Pycckoit rraTgopMel
- cemb npo6 (xomn. 10.JL. Bonorckoro), ansbckue aM-
MOHHTE! FOxHO# Ansicku — Tpu npo6st (xosun. 5. IUura-
ThI) H KOHBSKCKME MOJUTIOCKH X OKKaH/IO.

KouTponeM 3a CTENMEHbIO AWAreHETHIECKHX H3Me-
HeHWil B MCCIE{OBAHHBIX CKeJIETHBIX 06pa3oBanusax Gec-
[103BOHOYHBIX CTY>KHIIY CHENYIOMe IPU3HAKH!
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Puc. 1. PaitoHHI HccnefoBanna ¥ MecTa oT6opa npob.

(1) fMenxunckas rybz, (2) Gacceiin p. Tanobki, (3) Gacceiin
p. Maxaun. Mecta oT6opa npo6 opraHoreHHsIx kap6onatos B
paiione Tlenxunckofl ry6e:: 9838 — p. MameTunHKa: (Thinak-
PHAbLCKAR CBHTA, roTepus); 707 — n-ob Mamer (Bepxnaa 4acThb
napManHBasMCcKoit CBUTEI, HIKHNA anT); 709a - py4. Mpicosblit
(MaMeTHMHCKad CBUTA, BepXHHil anb6 — HHKHHI ceHoMaH); 708 —-
Ge3piMAHHBIT pyueit 2-it (HIKHAS YacTb MaMeT4YHHCKOil cBITHI,
akHKit ceHoMan); 706 — Gessimannbtii pyyeit 3-i (BepXHAS yacTh
MAMETUHHCKON CBHTHI, HUXHHIl cenoMan); 705 — nobepekbe
Mewnsxnuckoii ry6u, B 1 xm 3ananHee ycTba p. DCTHYHUHBAAM
(HHAHASA 4ACTh MEHXHHCKOI CBHTHI, BepxHuii ceHoman); 711 -
nessiil Geper p. DeruuHHHBaAM, B 1,5 KM BbIlUE e YCThA (cpea-
HAS 43CTh NEHXKIHCKOI CBHTHI, TYPOH — CNIOH, COAepkalune oc-
TaTKH cpeaHeTypoHckux Scalarites scalaris); 700 - TMexnxunc-
zaa ry6a, B 100-500 m cepepo-BOCTOUHEE YCTbS P. DcruyHIA-
pasM (Cpe/inAs 4acTb MEHXHHCKOT CBHTHI, TYPOH ~ CA1ON, CORED-
KallHe OCTaTKH cpenHeTypoHckux Tetragonites glabrus); 709 -
yerbe p. Manmer (BepxHas 4acTh GLICTPHHCKO{ CBHTHI, BepxHuit
kamnan); 710 — no6epexse Menxnuckoit ry6ui, 4,8 xu cenepree
yeTba p. MaMer (cpeaHss 4acTh MEHKHHCKOIN CBHTEHI, TYpOH);
702 - p. Mawser, B 5,5 kM BRIWe ee YCTbA (HUAHAR HacTb NiA-
nanBagMcKoil cBuTHI, BepxHiii kamnaw); 703 - p. Tynaponas
(CpeAHAs 4ACTb MUANAABAAMCKON CBUTHI, HHKHNUI MaacTpHXT).

1. BusyansHble NpH3HAKH (ECTECTBEHHOCTD LIBETA,
CTPYKTYDBI). . .

2. OTHOCHTENBHOE COHEPKAHHE aparOHHUTa B CKe-
nete (B ClIydae HCCieOBaHHA PaKOBHH aMMOHONAEH H
HEKOTOPBIX /IEMEHTOB CKeJIeTa HHOLEPAMMUIL, XapaKTe-
pusyemeix 100% conepaiineM aparoHHTa B IPHXH3-
I1eH1OM COCTCSHITH opraHnsma) [11].
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3. CTeneHb COXpPAHHOCTH NEPBHYHOIH MHKPOCTPYK-
TYpHI ckefieTa (pH HCCNEeJ0BAHNUH aparoHHTa AIMMOHOH-
neil onpefenanach MHKPOCKOTHYECKHM CNOCOOOM, B
ToM umncne ¢ nomoisio COM, npH HccnegoBauiii Kajb-
unTa 6paxMonof — MIOMKUHECUEHTHBIM aHAIM3OM C 110-
MOIIBIO PEHTTEHOBCKOTO MHKPOAHAJIU3ATOpA JXA-5A ¢
YCKOPSIOWIMM HanpskeHueM 25 kv).

Pe3ynsTaThl pEHTTEHOCTPYKTYPHOTO H JIIOMHHEC-
LEHTHOTO aHAJH30B IOKa3alH, 4To Honbias 4acTb HC-
CJIeHOBAHHOTO aparOHMTOBOTO H KAaJBIMTOBOTO MaTe-
pHANa M3 PAKOBHH aMMOHOHIelt, HHOLlepaMoB H Gpaxu-
onof u3 Mena Kopsikckoro paioHa, TIIATENBHO OTO-
GpaHHOro mocie BH3yaJubHOTo obcimenoBaHus, mpel-
CTaBAAETCA NPHIOAHBIM UIA ONpENENeHHs €ro OpUrH-
HaJIBHOTO M30TOMHOTrO cocTaBa. Mcxons U3 pe3ynbTaToB
H30TOMHOrO HCCJIEJOBaHMs PAKOBUH COBPEMEHHOIO Ha-
yrunyca [57, 63], npencTapisercs, YTO poCT pakOBHH
aMMOHOHZE] OCYLIECTBIISUICS B TO MIIM HHOMH CTEMEHH B
TeyeHue BCero roja.

HsoTonHslil cOCTAB KMCIOpOAA H yriepona ofl-
peneNancs Npeue3HOHHbIM METOAOM, C HCIIONB30BAHH-
em Macc-cnexTpomerpa Finnigan MAT-252 ('epma-
uus). JlaGopaTOpHEIil CTAaHAAPT, OTKANHGPOBAaHHEII
no kansUuTOBOMY craHaapty NBS 19 (National
Bureau of Standards) H HCIONb30BaHHBIA MPH U3Me-
pennsx, paseH +1,8%0,1%o0 ana xucmopona OTHOCH-
tensHo PDB (Pee Dee belemnite) u -0,75£0,1%0 ans
yriepoga. TOYHOCTh U3MEpeHHS BENHYHHEL %0 u
§3C Bcerma nyyme +0,1%0 Ha 95% noBepHUTENBPHOM
yposHe. [ MHTepNpETALMH “NajJe0TeMIEPaTyp” Mo
sgagennaM 50 napalifienbHO HCMONB30BAaNKUCh ABE
wxanst: (1) C. Omureiina u X. Kpeiira (40, 44], mo-
nepunsuposanHas T.®. AnnepcoHom u M.A. ApTy-
pom [35], u (2) D.JI. I'poccmana u T. Ky [47). Ileppas
LIKAJIA VCIIONIL30BAJIACh IPH aHaJN3e NEPBHYHOTO Kajlb-
T2 paKOBHH 6paxmonon, ckadonon, depreii, HEKOTO-
PHIX [BYCTBOPOK, B TOM YHCIIe TPH3MATHYECKHX CIIOEB
HHOLIEpaMOB, BTOpas — NPH aHaju3e MepBUYHOro apa-
FOHHMTAa aMMOHOH/IEH, FAaCTPOMOJ H HEKOTOPBIX 3JIEMEH-
TOB PaKOBHH HHOLIEDAMOB.

PeHTreHOCTPYKTYPHBIH aHaiH3 GEUI BHINONHEH 110
merony T. J3suca u I1. Xynepa [41] c nomMomsio au-
¢paxromerpa JIPOH-3.

Bce aHanu3bl BBIMOJHEHBEl B AHAJIUTHYECKOM
nenTpe JansHeBOCTOYHOrO re0JIOTHYECKOro HHCTHTY-
ta [IBO PAH.

TFEOJIOrNsl PAMOHA IEHXXWHCKOW I'YBbI

IManeo3oiickHe H TPHACOBO-IOPCKHE OOpa30oBaHUA
enxuHCKO-AHAABIPCKOTO cynepreppefina [10, 25, 33,
56] cnararor o6bIYHO OTAENBHEIE Pa3po3HEHHbIE 610KH
1 TUIaCTHHBI B cocTaBe Menamxeii. HuxueMenonsie oT-
JIOXEeHHs 3TOTO ke CynepreppeiiHa, oTHOcAmuecs K da-
Uil Typ6HOMTOB, HAKANNHBANMCh B TIy6OKOBOAHOM
30He MpeUlyroBoro nporu6a, B yCIOBHSX 3HAUUTENBHO-
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TO BIHSHHUS OCTPOBOLYXHOTO BYJIKaHH3Ma, 0COOeHHO
rotepHs — 6appemckoro. HakomieHne 3THX OTIOXEHHH
KMEJIO JIaBHHHBIA XapaKTep, YYAThIBaA MX 3HaAYHTEIb-
Hylo MoiHocTsb (okono 6200 M), HuxHuit Men o6sr4Ho
npeAcTaBieH B 3anafHoi yacTH Kopsaxckoro Haropbs
RATBIO cBUTaMH: (1) MsAJIeXachIHCKOI, 32 HCKITIOUEHUEM
ee nofoies (Geppuc — BanaHxuH), (2) TEUIaKPEUILCKOl
(rotepus — HuxHuH G6appem), (3) kapManHBasMCKOH
(Bepxuuii 6appeM — HHXHHUI anT), (4) THXOpeYeHCKOH
(BepxHuii anT — HIKHUI ank6), (5) kexposckoi (cpen-
HHit - BepxHuii ans6) [1, 27, 28, 34). Bonbuas yacTs
3THX OCaliKOB IIEpBOHaYaJIbHO (OpMHPOBANACh, M0-BHU-
IMMOMY, B YCIIOBHAX MEJIKOBOJHOrO lienbda, OTKyAa,
N0 Mepe HX HaKOIJIeHHs, Iponcxoamio “cbpacriBanue”
Hx (BMecTe C OCTaTKaMH OpraHu3MoB, o6HTanmux B
MeJIKOBOJbE) Ha HMXHWIA ypOBEHb CEIMMEHTALMH, K
MOJHOXbI0O KOHTHHEHTAJIBHOI'O CKJIOHA.

B nojolBe THUIAKPHUILCKOHX CBHTEI BO MHOTHX
ciy4asx HabIofal0TCA KOHCEAUMEHTALHOHHBIE IUIACTH-
HBI 0pMONHTOB (CepreHTHHH3NPOBAHHEIE rapUbypruTsl,
KJIMHOIMPOKCEHUTHI, TPOKTONHTH, rab6po, ra66pono-
PHTHI, TNIATHOTPAHHTHI, KOMIUIEKC NMAPAJLIENBHBIX KAacK,
MMILT0Y-IaBhI) ¥ TPOAYKTHI MX Pa3pyIIEHNs — CEpIIeHTH-
HHMTOBbIE 6pEKYMHM, PaBEINTH M IPayBaKKOBEIE Ilecya-
HHKH.

BepxuemesioBsle oTIOXeHHS B 3ananuoit Kops-
KUM, B OTIIHYHE OT HHXKHETO Mella, NpHHAIexXaT npe-
HMYLIECTBEHHO (alMaM THIHYHO WeNbQOBOro THMA,
XapaKTepH3YIOlUHMCA IIHPOKHM pa3BHTHeM GeHToca
[26, 28). Onu npexacTaBiIeHB! 3A€Ch YETHIPbMS CBHTAMH:
(1) MaMeTYHHCKO#, BO3MOXHO 32 HCKIIOYeHHEM ba-
3aJIbHBIX CIOEB, (HHXXHHIT ceHoMaH), (2) MEHXHHCKOH
(BepxHuii ceHOMaH ~ KOHBAK), (3) GrcTpHHCKOI (CaH-
TOH — HH)KHMIT KaMmnaH) H (4) muanBasMcKoit (sepx-
HMil xamMmaH — MaacTpnxT). O61as MOIHOCTE BepXHe-
MeJIOBBIX OTJIOXKEHHMIT B 3TOM paiione oxono 3200 M.

Ha n-oBe MaMeTYHHCKOM, B pafiOHe IPOBEAEHHBIX
HaMM TeOXMMHYUECKHMX MCCNIeNoBaRuit, obpazoBanus M-
JIEKACBIHCKO# CBHTHI (THTOH — BaJlaHXXHH), H3BECTHEIE B
KyionsckoM Maccuse U 8 Gacceiiie p. Anioit {28, 32], He
o6HaxeHBI; 0PHONHTOBAs YacTh pa3pesa rotepus-6ap-
PEMCKHX OTIOXeHHI THUIAKPBUTLCKOH CBHTHI 3/ieCh 06-
pa3syer aapo y3Koil aHTHKIHNamA. Moussie gmieno-
no6Hbie TOMIH THUIAKPEUILCKOM W KapManuBasMCKOH
CBHT HIDKHEro MeJia MOYTH He OTIIHYMMEIL APYT OT Apyra
110 CBOEMY JIMTONOTHYECKOMY COCTaBY (paHHLa MeXay
HUMH NPOBENEHA MO MEPBOMY MOABJIEHHIO ayLENIHH).
PaHHeanTcKHil BO3pAcT BEpXHeil 4acTH KapManHpasMc-
KOif CBUTHI OMpeZieNieH o HaxoakaM Ha MaMeTYHHCKOM
N-0Be aMMOHHTOB Sanmartinoceras u Australiceras [27).
OTJoXKeHHsa MaMeTYHHCKOM CBUTHI B pajioHe Meica Ma-
MeT CO 3HA4YHTEIbHEIM pa3MbiBOM H YIJIOBBIM HECOrna-
CHeM TepeKphIBAIOT TY(HOBbIE IPayBAaKKH KapManuBasM-
ckoil cBHTHI (anbOCKkHe OTNIOXEHHS THXOPEYEHCKOH U
KEeAPOBCKOH CBHT 31€Ch oTcyTcTBYIOT). IIpoune BepxHe-

MeJIOBbLIE CBHTBI, 32 HCK/TIOYEHUEM NWINANBasMCKOM, 3a-
neraiot 6e3 nepepriBa Ha MOACTHIIAIOLHX HX OTJIONEHH-
X. BepxHss yacThb MaMeTYHHCKOI CBUTBI XapaKTepH3y-
eTcd paHHECEHOMAHCKHM KOMIUIEKCOM aMMoHouzeH
(Neogastroplites, Eogunnarites, Puzosia, Tetragonites,
Stoliczkaia). B oTiniuue oT ZaHHBIX NPEAIIECTBEIHHKOB
[28], Bo3pacT HIXKHelH 4acTH MEHXHHCKOH CBHTHI ycra-
HOBJIEH HAMH KaK MO3AHECEHOMAHCKHH Ha OCHOBaHHMH
Haxo#oK aMMoHouaeill Eomadrasites u Marshallites B
BepxHHX ee crnoax. [IpucyrcTBue B paroHe [TerxuHCKO#M
ry65I cpefiHe- M MO3AHETYPOHCKHX, CAHTOH-KaMIaHCKHX
M MaaCTPHXTCKHX OTJIOXKEHHH JOKa3blBaeTCA, COOTBET-
CTBEHHO, Haxomkamu Scalarites scalaris (Yabe),
Tetragonites glabrus (Jimbo), Jimboiceras planulatiforme
(Jimbo) B menxuHcKoit cBuTe, Menuites nawmanni
(Yok.) B 6uicTpuHCKOilt cBUTE U Pachydiscus japonicus
Mat. B nunanBasMckoii ceure [26].

50, §»C U Ca-Mg OTHOUIEHHE B CKEJETAX
BECITI03BOHOYHBIX W3 MEJIA TEHXXWHCKOM
T'YBBI KOPSIKCKOI'O HATOPBA

ThinakpblIbcKkas CBHTA (TroTepuB — Gappem)

OTnoxeHns roTepHB-paHHe6appeMCKOT0 BO3pacid
Ha BocTouHOM no6epexse 11emkHHCKOI Iybs! B paiioHe
n-oBa MaMEeTYHHCKOr'0 NpeACTaBlIeHb THUIAKPBUILCKOH
cBuToil [28]. B o6Haxaloutelica YaCTH ThUIAKPBUILCKOM
CBUTH, COJiepXalleil B CBOeil HIKHeH 4acTH TIHIGHI,
GJIOKU M IUIACTHHBI OHMONHTOB, MBI pa3jiHyaeM ORHY
JINTOJNOTHYECKH BBIAEPXKAHHYIO MayKYy:

1. IlecuaHNKH CeprIeHTHHUTOBLIE, CEpHIE, C YIIIOBa-
THIMH BKJIIOYEHHSMH BYJIKAHOTCHHBIX NOPOJ, NpOCosn-
MH aJIeBPOJTTOB, KOHrIIoMepaTo6pekyHii, Tydoanespo-
JIMTOB H KPEMHHCTHIX aneBposnToB (9838-1, 9838, 9838-
2-1,2) correreereenesesneeessasssensaiesssnsassnassensss OOJIEE 1400 M

JiBycTBOpKHM — penxue Inoceramus colonicus And.,
Astarte sp. (onpenenenye M.A. Ilepramenra), ckagorno-
bl — Dentalium sp., pamHONIAPHH.

OrpaHMueHHOCTD CKEJIeTHBIX ofpa3oBanHi, npu-
FOAHBIX JUT M30TOIHOTO aHaJIM3a, MO3BOKIA 0TObpaTh
npo6L! JIHIUL W3 IBYX YPOBHEHl pa3pe3a HIDKHEH 4acTH
CBUTHI, o6Haxalomeiica no p. Mameruunke (puc. 2).
MarepuanoM s npo6 MOCHYXHIH PaKoBHHA
Dentalium sp., NpeACTaBJIEHHas NEPBUYHBIM KAJIbLIATOM
C pH3HAKAMH JHareHeTHYECKHX H3MeHeHH i (TIPUMECEIO
KIHHONITHIONUTA M CIIOMCTHIX cHiMKaToB) (9838-1) u
MpU3MaTHYeCKHe CIIOH PaKOBHUHEI Inoceramus sp. nep-
BHYHO KaJBIMTOBOr'O COCTaBa, C XOPOIWIO COXpPaHMUB-
weiics MHKpOCTPYKTYpo#i i Ge3 kakux-nu6o npumeceii
(9838, 9838-2-2), a TaxKe NEMEHTHL TOH Xe PaKOBHHEL,
YAaCTHYHO COXpaHMBILMe NMEPBHUHBIA aparoHuT (9838-
2-1). Uccnenosanuas pakoBuHa Dentalium sp. oGHapy-
’*eHa npumepHo B 100 M cTpaTHrpadu4ecKH BhIILE odu-
ONUTOBOI IUTacTuHb! (B 80 M BHIILE YCTbA p. MaMeT4HH-
KM), paKoBHHA Inoceramus sp. — TIPUMEPHO B 20 M BaILLIE
cios 9838-1.
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3nauenue 8'°0 B MpH3MATHYECKHX CJIOAX roTe-
pusckoro Inoceramus sp. (9838, 9838-2-2) cocraBis-
et -8%o (Ca/Mg=174,3); B ydacTKax Toi1 K& PaKOBHHBEI
(9838-2-1), 4aCTHYHO COXPaHHMBLIMX APArOHHUT, OHO
saMeTHO HHXe (-3,4%o) U3-32 3HAUMTENLHON NEPEKPH-
cramnusanuy. OueHb HU3KHMe 3HaYeHus 80 (-4,6%0)
(Ca/Mg=175,8) ycTaHOBJIEHBI TakXke H B JInareHeTHJec-
KM M3MeHeHHo# pakoBuHe Dentalium sp. (9838-1). 3na-
yenns 8°°C B HCCNENOBaHHBIX PaKOBHHAX FOTEPHBCKOTO
pospacra konebmorca ot +0,9 no +2,5%o.

Pe3ynbTaThl, NIpHBEICHHbIE BBIllE, MOKa3bIBAIOT,
4TO TONBKO MaTepHas N3 NPH3MATHYECKHX CIIOEB roTe-
PHBCKOTO MHOLIEpaMa ABJSETCS NPHIOJHEIM LA naneo-
TeMMepaTYPHBIX PeKOHCTPYKUMIi (21,0-21,3°C); B TO *€
BpeMs, Bce 3HaueHus §°C, nony4eHHbIe KaK Mo aparo-
HHTY, TakK H MO KANBIUTY Inoceramus u Dentalium, npen-
CTAaBJIAIOTCA GIH3KHMH K OpHTHHanpHOMYy. Mcxonsa H3
3aMeyaHHii, CAEIAHHbIX BbIllE, TPHBENCHHBIE 3AECh TEM-
nepaTypHble JaHHEIE COOTBETCTBYIOT HX wenshoBoMy
TIPOHCXOXIEHHIO.

KapManuBasiMckas CBUTa (cpeRunii OappeM —
‘ HuskHHUI anT)

OTnoxeHus cpeaHe6appeMcKoro — paHHeanTCKoro
BO3pacTa B CEBEpO-3aMajHOi YacTH N-0Ba MamMeTunsc-
KOFO MPEACTABNEHE! KAPMANHBAAMCKOH CBMTOH, cornac-
HO 3aneraolieil Ha OTJIOKEHHAX TBUIAKPBUILCKOMH CBH-
1. I'panma MeXx Iy CBHTaMH NpOBeJeHa, Kak oTMeHa-
70Ch BhIIIE, IO TIEPBOMY MOSABJIEHHIO B pa3pese ABYCTBO-
pok poxa Aucellina.

CaHuTy ClIaraloT clIefiyIoLIHe OTIOXKEHAA:

2. AJIeBPOAHTH! KPEMHHCTEIE, 3e/IeHOBATO-CEpEIE, C NpO-

CNIOSAMM MENKO3EPHHCTHIX TY()OreHHBIX MECYaHUKOB (707-4,
F07-5-1) crerueeerneersenimsesssnsrnssssssssssnsassssssasssussesssnsasans 2750 M
IiByctOpxH — Aucellina sp.
3. KournomepaTtobpekuun cepeie (B pyciie 6e3bIMAHHOTO
pyuns 1) 0,5m
JBycTBOpkH - penkue Aucellina aptiensis (Orb.).
4. AneBpONHTHI KPEMHHCTEIE, 3€IEHOBATO-CEPHIE, C NPO-
cnosaMyu rpy6o3epHHCTHIX NECYaHHKOB, Ty$OB OCHOBHOIO H
CPEHETO COCTABA M BYNIKAHOKIACTOB ..ovvveverurusssnssasnseess 410 m

AMMonouaeH (B BepxHeH 4acTH MaykW) — PEAKHE
Anagaudryceras sp., Holcodiscoides sp.

..........................................................................
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5. ANEBpOSIHTHI KPEMHHCTbIE, 3eJIEHOBAaTO-CepbIE, C PO~
CNOSMH MENKO3EPHHCTHIX 3efleHOBATO-CCPhIX MECUaHUKOB
(707-2,3,4,5,6,7,8,9,10,11,12,13,14,15,16, 707-1) .............. 9™

JAsycrBopku — Aucellina aptiensis (Orb.), A. cf. caucasica
Buch. (onpenenenns B.H. Bepeutaruua).

MOIIHOCTL CBHTLI 747 M.

MarepHanoM UIS H30TOMHOTO aHaH3a MOCYXH-
JIM XOPOLLUO COXpaHHBLIHeCH cepeOpHCTO-6elIble paKOBH-
el Aucellina xapManHBagMCKOIf CBHTE, TepBHYHO
KAJIBLITOBbIE, HHOTAA C HeOOMBINOI MPHMEChIO aHANb-
LiMa, pekc IOMaHTHHA M KaonuHuTa. [lpoaHam3npo-
BaHHble PAKOBHHEI nMpoHcxonaT: (1) u3 mogowmBsr 2-H
mayky cBHTHI (707-4), (2) H3 ciog, pacrojiararoLerocs B
120 M Bbiwe nogowskl mauky 2 (707-5-1, cpennuit 6ap-
pem), (3) u3 NopoLBH 5-it mauku cBuTH (707-2, 3, 4, 5. 6,
7,8,9,10,11,12,13,14,15,16, umwxuuit ant) u (4) i3 ee
Kposii (707-1, HiDKHHIT anT).

3nayenns 8'%0 u 6"°C B HanGolee Xopowo coxpa-
HuBLLelcs pakoBHHe cpenHeGappeMckoii Aucellina sp. co-
ctapnser -2,9%o (T=24,5°C) 1 +3,9%o, COOTBETCTBEHHO.

3nauenne 80 ‘B paKOBMHAaX paHHEaNTCKHX
Aucellina aptiensis (Orb.) xonebnercs ot -5,7 5o -1,6%o

" (B cpenHeM cocTaBiiseT -3,4%q); 3HayeHHe 8"*C 1 {ilX Ba-

pelipyeT oT +1,3 mo +6,6%0 M B cpemHeM cocTaBiser
+4,4%0. - .- :

MarepHnan pakoBiH paHHeanTckux Aucellina ot1-
NHYaeTés OT MaTepHana rorepusckoro Dentalium MeHs-
wreff MarHesnansHocThio (Ca/Mg=191,67).

BoceMb 13 17 Heclief0BaKHBIX PaKOBHH paHHeanTc-
kux Aucellina aptiensis oxa3zanuce N0 CTelNleHH CBOE#t co-
XPaHHOCTH NIPHTOTHBIMH JJIA TTAIEOTEMIIEPATYPHBIX PEKOH-
crpykumii (18,4-25,9°C). 3nauenne 8"*C nocruraer 6,6%o.

MamMeTunHckasi CBHTa (BepXHHIi anb0? — HIKHMIT
CEHOMAaH)

OTnoxXeHUs Mo3AHeanbOCKoro — paHHECEHOMAHC-
KOro Bo3pacTa B paiioHe Mbica MaMeT npeAcTasiieHsl
MaMEeTYMHCKOMH CBUTOM, C pa3MBIBOM 3aJieralolei 3aecs
Ha OpOAax KapMaJinBaAMCKOMH CBUTEL. B cocTaBe CBHTHI
pa3nH4aloTcs CieRyIolHe OTIOoXeHn (puc. 3):

6. KonrnoMepatsl cpefnHerajneyHbie, ¢ NpoclosMH H
JINH3aMH rPY603ePHUCTBIX MECHAHHKOB ..vovveieuviecienrananns 135M

7. TecuaHHKU MeNKO3EPHUCTLIE, 3€IEHOBATO-CEPHIE, C
ABYMA YITHUCTBIMH NMPOCIIOAMH B HHXHe YacTH nmavuku u npo-
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CTOSMI KOHITIOMEPATOB H JIMH30YKAMH YIITHCTBIX TIOPOL B
pepXHeil (Pyu. MBICOBBI) .o 106 M

CromieHHE OCTATKOB GeHTOCHOI (hayHBI (IBYCTBOPKH —
Modiolus sp., Nucula sp., Pleuromya sp., Tancredia sp.,
Solecurtus sp., Variamussium sp., Aucellina? sp.) ycTaHOBJIEHO
NHIIB HA OMHOM CTpaTHrpadHYecKoM ypoBHe — B 61 M BhILIE
MO/OIIBBI MAYKH.

8. IMecyaHHKH aJ€BPHTHCThIE, TEMHO-CEPbIC, CO CEAAMH
pa6H Ha MOBEPXHOCTH CIOEB; COMEPKAT OCTATKH MOPCKHX
BIKETE 1vveererersassneeosasessnesarnmtossneseninensatassssansssiatsarennsanssorsess 19 M

9. [NepecnalBaHye MEIKO3EPHHCTHIX CEPRIX MCCUAHHKOB
H YEpHBIX ANEBPOIMTOB CO 3HAKAMH PAOH HA NMOBEPXHOCTH
CHOEB M KYCKAMH APEBECHHBI 1ouvrreeuiiiciiiiiis et 110 M

JBycTBOpKH — Menkue Inoceramus sp.

10. AneBpONKTE! YePHHIE, C TTPOCIOAMH TOHKO- H MENKO-
3epHHCTHIX CEPBIX MECUAHHKOB M KPYNHBIMH 113BECTKOBO-MEp-
FENTBHBIMHN KOHKPELIFAMIH ..oovvirietaineisnenesneisissssssaneses 36Mm

AmmoHounen — penkue Neogasiroplites sp., Propla-
centiceras? sp.

11. AneBpOIUTEI YepHbIE, C TPOCIOAMI TOHKO- H MENKO-
3ePHHCTBIX CEPBIX NeCYaHHKOB (6eapmsHHBIT pyyeit 2)... 30 M

JiBycTBOpKY — Paratrigonia sp., aMMOHOHACH — Neoga-
stroplites sp., Eogunnarites sp., Puzosia cf. nipponica Mat.,
Tetragonites sp., Stoliczkaia sp.).

12. AprUAHTHL YepHBIE C KPYITHBIMH H3BECTKOBO-MEP-
refbHBIMH KOHKPELHAMH 1If PEAKHMH NPOCIOAMH MEIKO3EPHH-
CTBIX CEPBIX MECHAHHKOB L..oovviruirecaiiinssibssinsns s 170 M

13. AneBponHTEl TEMHO-CEPBIE, € KPYMHBIMH H3BECTKOBO-
MepreNbHBIMH KOHKPELIMAMH W PEKHMI MPOCIIOAMH MENKO3€ep-
HUCTBIX CEPBIX NecUaHHKOB (BeabIMAHHBIIH pyyel o 17wMm

JlBycTBopkH — Inoceramus sp. (THraHTCKHeE PaKOBHHBI),
ammonouaen — penkue Marshallites sp., Anagaudryceras sacya
(Forbes).

14. TlepecnanBanie YepHBIX aNEBPOIIHTOB H MCIKO3Ep-
HUCTHIX 3€MEHOBATO-CEPBIX MECUAHHKOB ...ovvviiiinirninniennes 70 M

M OLHOCTE OTI0XEHHIT MAMETYMHCKOI! CBUTHI B pazpese
783 M.

JIniub MaTepHan JBYX pakoBuH Aucellina? sp. u3
nayky 7 MaMeTYHHCKOH cBUTHI (B 61 M BhIlle ITOAOLIBEI
mauxn 7, 706-8) H mpH3MaTHUYECKHX cioes Inoceramus
sp. mauxi 13 (706-1) 370 CBHTHI OBUT HCIONB30BAH IS
H30TOIHBIX aHAII30B.

3nayenne 80 B oxHoit U3 pakoBuH Aucellina? sp.
cocrapiseT -2,8%o (COOTBETCTBYET MaleoTeMIepaType
24°C). 3uauenue 5"°C B HcCIeMOBAHHBIX PAKOBHHAX KO-
ne6nercs ot +1,8 no 5,5%e.

ITpusaMaTHyeckHe cJIoH Gojiee H3MEHEHHOMH pako-
BUHBI Inoceramus sp. XapakTepH3yloTcs Oojiee HH3KHM
snauenueM 8'°0 (-4,3%o), onnako 3Havenne 8"°C 3neck
6iH3K0 K opuruHansHoMy (+0,8%o).

ITen:xunckas cBUTA (BepXHHUIl ceHOMAH —
KOHBSIK)

OTnoKeHHs MO30HECEHOMAHCKOT0 — KOHbAKCKOTO
po3pacTa B GacceiiHax pex DcruuHuHBasM H Mawmer
fpeicTaBIEHBI EHXHHCKOH CBUTOIH, COTJIACHO 3aieralo-
lieit Ha OTIIOKEHHMAX MAMETUMHCKOH cBHTHI (pic. 4). Ee
CIATAIOT CIIETYIOLHE OTIIOXKEHHA:

15. Tepecnanpanie YEPHBIX aNeBPHTHCTHIX MECHAHITKOD
I MENTIKO3EPHHCTBIX CEPBIX MECUAHHKOB ..ot 53mMm

16. ITecyannki MeNKO3epHHCTEIE, CEPBIE, CO CTHKEHNA-
MH H3BECTKOBHCTBIX TMECHAHMKOB ..uiiiiiiresnieeieeaieesinasiannnens 5M™

17. TlepecnauBaHHE MENKO3EPHUCTHIX 3CNEHOBATO-CE-
PBIX MIECUAHHKOB H YEPHBIX ANEBPOIIHTOB oo T8 M

18. TTecuaHMKH MEIKO3EPHHCTEIE, 3CNIEHOBATO-CCPhIE, C
MPOCTAOAMH HYEPHBIX ANMEBPOIHTOB ..ooiimiiiirisrsisinsiaeess 40 M

19. ToHKoe riepecnanBaHie MENKO3EPHICTBIX 3e/1eHOBA-
TO-CEpBIX NECYAHHKOB H YEPHBIX ANEBPOIIHTOR ..oovevine. 20 m

20. IMecuaHHMKN MEIKO3EpPHUCTEIE, 3EJICHOBATO-CE-
5] 5 (- J OO O PSSO OSSP TSPOT SPR RS 15M

21. Tonkoe nepecnanBaHie MeKO3EPHHCTIX 3e7IEH0BA-
TO-CEphIX MECYAHNKOB H YEPHBIX ANEBPOSTHTOB ..ovvvrnene 20M

22, MNMecuaHHKN MENKO3EPHHCTEIE, 3€/IeHOBATO-CEPEIE, C
TIPOCTOAMH TPABEITHTOB «.ooutiivitisesemanisnaesssssss s 5™

23. TlecuaHNKH METKO3EPHUCTHIE, TY(OreHHbIE, 3e/EH0-
BAaTO-CEpBIE, C KPYMHBIMH CTAXKEHHSIMH H3BECTKOBHCTRIX Mec-
YAHHMKOB M MPOCIOAMH CHIOMMCTEIX aJIEBPUTHCTBIX MecHan-
KOB C PACTHTEIBLHBIM JAETPHTOM .ooiiiiunraniimsncieseiitscnnes 35m™

IlsycTBOpKH — Inoceramus sp.

24. TlecyaHHKH MENKO3EpHHCTEIE, 3€JIEHOBATO-CEPBRIC, C
MPOCIOAMH ANEBPHTHCTHIX CEPHIX MECUAHHKOB ..oveiincen. 83 m

IlBycTROPKH — Inoceramus €x gr. concentricus Nagao et
Mat.

25. AneBpoIHTHI MECHaHHCTHIE, C TPOCIOAMH MENKO3EP-
HHCTBIX 3€/IEHOBATO-CEPHIX MECYaHHKOB B BEPXHEH YaCTH may-
L (I vy vy A ISR 70 M

IeycTBOpKH — [noceramus sp., aMMOHOHICH — pelKie
Marshallites sp.

26. Tepecnanpaxiie TEMHO-CEPBIX MECHAHHCTBIX AJIEBPO-
AUTOB M 3€JIGHOBATO-CEPHIX MENKO3EPHHUCTHIX MECUaHHKOD
(IMemxunckas ryba, s 1,1 kM 3anannee ycTbst p. ODcruvHiHBa-
ant, 705-2, 3a,3¢,3d,3d-1) covinnre i 17 ™M

Bpaxuononsl — Penzhinothyris plana Smirnova, mBy-
CTBOPKHM — Inoceramus pennatulus Pergament, aMMOHOMIEH —
penxue Marshallites sp. (b HIDKHEH dacTH naykn),
Anagaudryceras sacya (Forbes), Desmoceras sp., Eomadrasites
sp. (B cpenneii uacTii nauku), TpyOKu Yepreii.

3axpeITEii nHTepBan (He Menee 150-200 M rmo MolHOCTH
B YCTBE P. DCTHYHHHBAAM).

27. AneBposIHThI NECYaHHMCThIiE, TEMHO-CEPBIE, C KpYyI-
HBIMH H3BECTKOBO-MEPrefbHRIMI KOHKpeLHaAMH (nesrtii 6eper

DeruununpanM, 711-1,2,711=1-4,6) cceeiriiiiiiiiiiiiieeenes 15M™
Bpaxuononst — Rhynchonellida (B Hixneii uacti), ABy-
CTBOPKH — Turautckie JInoceramus sp., aMMOHOHMJEH -

Scalarites scalaris (Yabe), Scaphites sp., KpynHbIe NMIOJBI pac-
TeHHI.

28. IMecyaHHKI aneBpUTHCTHIE, cepele (Mepslii Geper p.
DerHaHHHBAAM, T11-3=1) .. i ssnrnaisee 3Mm

Ieyctropkit — Inoceramus sp. (rurantekue), Ostrea sp.,
ammoHouaen — Scaphites sp.

3akphITBIl HHTEPBWT B JonuHe p. DCrHuHnHBaAM (110~
BHAHMOMY, TIEPBEIE METPBI 110 MOILTHOCTI).

29. ANeBpOJINTHI MecYaHHUCTHIE, TEMHO-CEpbIE, € KPYI-
HBIMH H3BECTKOBO-MEPTe/bHBIMH KOHKpeiaAMi (ripasbiii Oe-
per p. DcruuunnsasM 1 nobepexse Mewknnckoit 1yGer, 700-1,
700-1a-1, 700-1a-2, 700-1d, 700-5) ...coovirriiiiiiiiiinn 60-75 M
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o 18 V= > 40 E 6ecrno3BOHOYHBIX U3 BEPX-
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78 ]2 caHToHa IleHXHHCKOH
ryGsl.
2 ] - kasibUKUT, 2 — aparoHurT.
53 TIpoune 0603HaYeHHA Kak Ha
pHc. 2 ¥ 3.

Deycrsopku —Inoceramus iburiensis Nagao et Mat. (ru-
raurckue), Ostrea sp., ammoHouneH —~ Yezoites puerculus
(Jimbo) (Makpo- 1 Mukpokokxu), Scalarites sp., Tetragonites
glabrus Jimbo, Gaudryceras sp.; 6paxHonozst - Terebratulida
M OCTATKH JIKCTHEB LIBETKOBDIX PacTEHHil.

30. TTecHaHHKH METKO3EPHHCTHIE CEPBIE ....cvvrrrrrersens Twm
31. AneBpoJHTEI TIECHaHHCThIE, Cephble, C H3BECTKOBO-
MEPTETBHBIME KOHKPELHAME «.ccovvorrcriniemsnansinisnessesasesessss 2l M

TeKTOHHYECKOE HapyluleHHe (C aMNIHTYHOl B HECKONb-
KO IECATKOB MeTpoB) Ha noGepe:kbe [TeHXHHCKOA ry6Br Mex-
Ay YCTBAMH pek DCrHYHHHBasM 1 Mawmer.

Jlanee npofoNkeHHie paspesa no p. Mamer.

32. AneBpOAMTHl NECYAHUCTBIE, TEMHO-CEpbIE, C H3BECT-
KOBO-MEPIENbHBIMH KOHKPEUHAMH ....ocooviiviiininnninrannias 225 M

33. AneBpOAKUTHI NECYAHUCTbIE, TEMHO-CEpPLIE, C U3BECT-
KOBO-MeprefIbHEIMH KOHKPEUHSMH M PEAKHMH TIPOCIOAMH
MENIKO3EPHHCTHIX 3ENEHOBATO-CEphiX NecuaHHkoB (704-53-
1,2,4,7,8,9,10,13,14,18,19,21) .coouruerrirrnininsinniinnsniannens 500 M

JiBycTBOpKH — Inoceramus teshioensis Nagao et Mat.,
I. tenuistriatus Nagao et Mat. ammoHonaeu — Jimboiceras
planulatiforme (Jimbo), Yezoites puerculus (Jimbo) (maxpo-
KOHXH), OGIOMKM APEBECHHEI B HUXKHER H CpefHell yacTax
NavkH,

TexTOHHUYECKOE HapYlLEHHe C aMITHTYAO# oxono 100 M

(p. Mawmer).

0611128 MOIIHOCTB CBHTHI B pa3pese okono 1240-1260 m

Y3 TONLIM MEHKMHCKOM CBUTHL aHAJIM3Y MOMBEPT- .
JIMC JTHILB XOPOILO COXPAHHBIIHECS 6PaXHOMOMLL, HHO-

T
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nepaMsl 1 yCTpiLbl. Bee cobpaible 31ech pAKOBHHEI
aMMOHOMIeT OKa3aiuCh MOJIHOCTBIO TIEPEKPHCTANIIIZO0-
BaHHBIMH. :

HWcenenoBanHble T03IHECEHOMAHCKIE Opax1ono-
nel Penzhinothyris plana Smirnova (705-3a) ¢ Xxopouo
COXpAHUBLIENCS MHKPOCTPYKTYPOii MPOHCXOAT M3 May-
ki 26, ofHaxatomeiics Ha nobepexbe [IeHAKNHCKOI
ry651, B 1 KM 3anajHee ycThs p. DCTHYHHHBASAM. 3Hade-
1ns 8'°0 B pakopunax Penzhinothyris plana xonebniores
ot -2,7 1o -2,0%o ¥ B CpefiHeM COCTaBNAIOT -2,3%.. Hau-
HBIE [TO BCEM 13 HUX HCIOJIb30BaHEI [UIA NaneoTeMnepa-
TypubIx onpenenenuii (20,4-23,3°C). 3nauenus 6°C B
pakopuHax 6paxuonon xonebmiores ot -0,4 10 +1,8%u,
coctapnag B cpeaHeM +0,3%o.

M3 oTnoxeHHil HUXKHEH 4acTH CpelHero TypoHa
(mauxu 27, 28, oxapakTepH30BaHHbIE CPEIHETYPOHCKH-
mu Scalarites scalaris), oGHaxarolxcs Ha 1eBoM 60pTy
p. DCTHYHHHBAAM, B 1,5 KM BBILIE €€ YCThA, OBLIH liCCTIe-
[0BAHBI KAK MEPBUYHO KAJBIMTOBbIE PAKOBHHBI (PHH-
xonesumnausie 6paxuononst (711-1-1,2), Ostrea sp. (711-
3-1) ¢ XOpOIIO COXPaHHBIUEICH CTPYKTYpOIi CkelleTa),
TAK M aparoHNTOBBIE 0O6pasoBauus Inoceramus sp. (711-
1-4,6). HecMOTps Ha BBICOKOE COJIep:KaHHE aparOHHTa B
JiCCNeIOBAHHBIX JJIeMeHTax ckeneTa Inoceramus sp. (95—
98+3%), conpoBoXaaolieecs KpaiiHe HU3KHMH IIpHMe-
csiMi aHanbiEMa 1 o-5i0,, 4TO CBHACTENBCTBYET O HU3-
KOil CTeIeHH AUareHeTHUeCKUX M3MEHEHHH 3TUX paKo-
BUH, OHH XapaKTepH3yIOTCs HU3KIMH 3Hayenusamu §'°0
(oT -3,6 110 -2,5%, B cpeaneM -3,0%o). [laneoreMnepary-
pBI, PACCYUMTAHHEIE 110 ITHM PAaKOBHHAM, sIBIAIOTCS He-
peanbubiMi (“T°C”=26,3-30,9). Bmecte ¢ TeM oHH Xa-
paKTepH3yIOTCA BHICOKMMH 3Hauenuamu §"°C, konebirio-
nmmuca ot +1,3 mo +4,4%0 11 B cpelHEM COCTaBJISIONII-
Mt 3,3%o0 Huskoe 3nayenne 8'°0 (-3,5%0) YCTAHOBIEHO H
B PAKOBHHE YCTPULBI Ostrea sp., BCTPEYEHHOIH B aCCOLIH-
aunu ¢ Inoceramus sp. 3HayeHue 6°C B HUX COCTaBIIsIET
+2,0%0. B' pakoBHHAX PHHXOHEIMOHBIX OpaxHonom,
BCTPEYEHHBIX H30IHPOBAHHO OT MPOAHANH3HPOBAHHEIX
Inoceramus v Ostrea, 3nayedus §'*0 10CTaTOYHO BEHICO-
xue (xone6mores ot ~2,7 10 —2,6%o). 3nauenus 6"°C B
pakosuHax 6paxuonon focTHraoT +2,1%e.

M3 oTnoxeHHi cpelHeil 4acTH CPpeOHEro TypoHa
(nauka 29, oxapaKTepH30BaHHAs CPEIHETYPOHCKHM
Tetragonites glabrus), BCKpHITEIX Ha noGepexse [1eH-
xuHcKoH ry6sr, B 100-500 M ceBepo-BOCTOUYHEE YCThSA
p. DCrUYHHHBAAM, [UIS H3O0TOIHBIX HCCIENOBAHHI1 TaK-
ke 1ICTIONIb30BaH KaK OpraHoreHHbIH KambUuT (Ostrea
sp. (700-1a-1), neonpenenerHas apycrsopka (700-5),
npusMaTHdecke cnou Inoceramus sp. (700-1a-2)), Tak u
| oprasoreHHsIil aparoHHT (371€MEHTBI PAKOBHHEI [noce-

- ramus hobetensis Nagao et Mat. —700-1x). Kpome aToro
AHANIN3Y TIOABEPIJIACH TAKXKe paKOBHHA Opaxuornombl
Penzhinothyris sp. (709-2) Toro e cTpaTHrpa(u4eckoro
- ypoBH (113 TEKTOHHYECKOTrO BJ10Ka, pacroIoKeHHOro
1 nanobepexse [Tenxnuckoit ry6et, B 3,2 xM ceBepHee yc-

Ths p. Manet). V3 HccneoBaHHBIX GECIIO3BOHOYMHBIX
3TOll yacTH pa3spesa Tojibko Ostrea sp. (8'70=-2,6%u;
§13C=+0,9%0) 1 HeonpeneneHHas asycrBopka (§'°0=
-2,6%0; 8"°C=+0,9%0) oxa3zanHCh MPUTOAHBIMH JUIA TTA-
neoTeMnepaTypHbix onpenenennii (23,1°C). ¥V Inocera-
mus sp. # Penzhinothyris sp. 3uadenus §'*0 oyeHs HH3-
kue (-3,1 u -4,7- -3,4%o, COOTBETCTBEHHO), NPH “HOP-
ManpHbIx” 3Hayenusx 6"*C (+1,21-0,5%o0, COOTBETCTBEH-
Ho). CxonHas KapTHHA MMEET MECTO H B OTHOLIEHIH
31EMEHTOB pakoBUHBI [noceramus hobetensis Nagao et
Mat., coctosuux na 80+£3% u3 aparonunra (8'%0=
-3,9%0; 8'3C=-0,3%0). [Ipu3mMaTHUECKHE CJIOH HHOLIEpa-
MOB GoJjiee MarHe3MajbHBl, YEM PAKOBMHA YCTPHIIBI
(Ca-Mg oTHOIIEHISI B HUX COCTABJISIOT COOTBETCTBEHHO
166,4 1 171,2).

BepXHETYpPOHCKHE OTIIOKEHHA B HCCIENOBAHHOM
paitone 6pUIH OOHAPYKEHBI B OAHOM M3 TEKTOHMYECKHX
6noxos Ha npasoM 6Gepery p. Mamet, B 1,2 kM BbILIE €€
ycThaA (mayka 33), aHann3y 1o/ABEpIIICE XOPOIo coXpa-
HUBLIKECS ApATOHUTOBbIE PAKOBUHEL [noceramus teshi-
oensis Nagao et Mat. (704-5-1,2,4,5,7,8,9,10,13,14,18,
19,21). OcoGeHHOCTh 3THX PAKOBHUH COCTOMT B TOM, 4TO
NpH BBICOKOM COJEPKAHHH B HHX aparonuTa (87-98%
3%) u TpH OTCYTCTBHH KaKHX-THOO nmpuMeceii, 3a uc-
KIIoueHHeM HeOOJNBIIOrO COAep:KaHus BTOPHYHOTO
KANbLNTA, B TIOAABIAIONIEM CBOEM OONBIIHHCTBE OHH
XapaKTepu3yloTcs KpailHe HH3KHMH 3HaueHnamn §'°0,
xonebmoimmMucs ot -5,9 mo -3,4 (“T°C”=30,2-41,1) u B
cpeaHeM cocTaBsolMu -4,7%o. J{pyroii ocobenHoc-
THIO APATOHHTA 3THX PAKOBUH ABIISAETCH CPABHUTEIBLHO
BBICOKOE COJEP:KAHIE B HHX TSKEIOTO H30TOoIa YIlepo-
na (3nauenus §“C xonebmiores ot + 0,7 1o +3,9%o).

BricTpuncKas cBHTA (CAHTOH — HILKHHIT KaMIan)

CaHTOH — HIKHEKAMOANCKHME OTIIOKEHHS B MEXKIY-
peube DCTHUHHHBAAM — MaMeT mpeAcTaBiIeHbI ObICT-
PHHCKOJi CBNTOIT, 3aJIeraioniei, mo-BHANMOMY, COTTIACHO
HA OTJIOKEHHUSX MeHXHHCKOM cBUTEL (puc. 4, 5). Ee cna-
raloT cHeayIoliHe OTJIONEHHs (HIXIIHE CIIOH, BO3MOX-
HO, COpBaHbI TEKTOHHYECKHM HapyLICHHEM):

34. TNecyaHHKH MeJIKO3ePHHUCTbIE, cephle (mobepeikbe
TTerKIHCKOI TYOBI MEKIY YCTBAMH pek DcruyHiHBasM 1 Ma-

M e R e okono 13 m
35. AneBpoJNTHI MECYAHNCTEIE, CEPbIE, C H3BECTKOBO-
MepTrelbHBIMH KOHKPELIHAMIT L.oveiieneeciee i oxoJo 28 M
36. Tyl KPEMHIICTBIE, TITOTHBIE, CEPBIE ...vicviniinne, 12m
37. [NecyaHHKH MEJIKO3EPHHCTBIC, CEPBIC ...vvuvvrenree.. 27 M
38. IlepecnanBaHiie MEJKO3EPHICTBIX 3€NCHOBATO-CE-
PBIX NECUAHHKOB I MECYAHHCTHIX AMEBPONTHTOR ..vvveenieeee 19 m
39. IMecuaHHKH MENKO- H TOHKO3€PHNICTRIE, 3€JICHOBATO-
CBPBIC, vy rrvisnsnensssstssnssss ssssdiessosssharsaiss sentss SeRAEIFARRVI VT Sa s RR T o o0 24 ™
40. TlecyaHHKH MEJIKO3EPHIICTEIE, TEMHO-CEpPBIE ..... 20 M
41. Tydbl KPEMHIICTBIE, IUIOTHBIE, CEPBIC .vviiirivrenranes 4m
42, TlepecnanBaHiie CEphIX aNeBPHTHCTHIX W MeIKO3ep-
HHCTBIX MECYAHMKOB ..veverereeiieieiinieensasecnsens D e &M
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Puc. 5. CooTHOIIEHHA H30TONIOB
Kucnopona u yriepona u Ca/Mg
OTHOLIEHHE B AparOHHUTOBBIX
PAKOBHHAX pPaHHEKAMMAHCKHX
aMMOHONH/JEH M KaJlbLUHTOBBIX
PAKOBUHAX MO3THEKAMMIAHCKHX
JBYCTBOPOK H paHHEMAaCTPHXT-
ckux bpaxmonon Jlemxmunckoii
ryGsI.

I — Tydrl KpeMHHCTEIE, 2 -- Lecya-

)
1 [0] 1] '(__) 3] :
> | B o o le] A
S &|g|Komowa | 52| 8 | 81C(n PDB) 81°0 (%, PDB) Ca/Mg
C C
g 3-2-10123-4-3-2-10+1160 180 200
SRR 70312
’§ 61 ———————1 80 |7M-21, /
w P S0 o S5 SRR 4,5 /
o e
o8
Ela SRR e <::1Pac' vdiscus japonicus
>S< 5 LG /
ol 2|60 | 107
'G m . . . L] .
sl D5 Yool 12
all 2 8 0.9 8 7 tmon,
s|| & [B7 LT 30 121,334 /
£ [ B 5 [ <
S Il e R % ¥
v oo -3,4h-,
E |55 B> 40 | 7025678 |
g 990 7021 | <=-Osprea—¢ \
= P .
200
= ST
2 M=
)
T
©
c
p= 53
o
= 52
51 4 ;
30 F709-1,2, m}——r! o _<:_—; z’lfﬁlmrles-
34,5 7 nawmanni
Eé 49 :
il e
= 46— 10
a OO
Phll [ L B e, 12
=13 100
5|0 == 25
= | 43 | 4 57
g AN :4
% 301 : 7]
39 F— 24
© 38 pP———= 19
A 27
T e g A1 B2 =3
35 |——tay—] 28
YT ey L) B

HHKH rpybo3epHiicTele, 3 — yeTpHy-
Hblit pakyweuyHuk. ITpoune c6o3Ha-

43, TlecyaHUXH MEJIKO3E€PHHCTBIE, 3EJIEHOBATO-CE-
...................... e e s SITM
I'uranrckie amMmmoHounen — Menuites naumanni (Yok.),
OCTATKH LBETKOBBIX pacTeHI.
44, TTepecnanBaHKe TEMHO-CEPBIX METKO3EPHHCTHIX TeC-
YAHHKOB H YEPHBIX IICCYAHICTBIX AJIEBPOJIHTOR .... foee 25 M
Amvmononaen — Menuites naumanni (Yok.), HayTumon-
neu — Cymatoceras sp.

45. AneBpoJIUThl OKPEMHENbIE, TEMHO-CEPBIE ......... 12m
46. [TecyaHHKH MeTKO3CPHHCTHIE, CEPBIE, CO CTAREHUA-
MH M3BECTKOBHCTBIX MECUAHIKOB ...evvvieiariieeeeaesaiinreassansrnns 70 M

47. IlecuaHHKH TOHKO3EPHHCTEIE, TEMHO-CEPBIE, C pac-
THTENBHEIM OETPHTOM ...cc...

IeycreopkH — Inoceranius amakusensis Nagao, nicro-
Bas uropa.

48. Tydrr KpeMHICTEIE, TEMHO-CEpPEIE (YCThE p. Ma-
AT i b s e s s e e T e i g e e e e M

49, TlepecnanBaHHe 3eJICHOBATO-CEPBIX MENKO3EpHHC-
Ti(X MEeCaHH{KOB, aJIeBPHTHCTBIX NMECUAHHKOB i TEMHO-CEPBIX
ANEEOAIITOR C PACTHTENBLHBIM ICTPHTOM 1T H3BECTKOBO-MEP-
TeBHBIMHA KOHKPEUTIAMH ...ovviiiiiiriiisiiurieesininnssnnsessnrneens 25

4eHHd Kak Ha pHc. 2, 3 u 4.

50. TTecyaHMKH MENIKO3EPHHUCTHIE, 3€JIEHOBATO-CEPEIE, C
MIPOCTIOAMH CepBIX MEeCUaHHCTHIX aJIeBPOJIMTOB, B BEPXAX nay-
KH — NepeciaiBaHie YepHBIX AJICBPOJIMTOBR H CEPBLIX AlIEBPH-
THCTBIX TIECYAHHKOB C H3BECTKOBO-MEPrelbHBIMH KOHKPelH-
aMi (moGepexne ITemxnnckoii rybsr, B 350 M ceBepHee yCThbs
p. MamerT) ........ BELP A e a s LIt rrrrr e I 37wm

IsycTBOpKH — Inoceramus sp., aMMoHouned — Menuites
nawnanni (Yok.) Menuites aff. deccamensis (Stoliczka).

51. Tydsl KpeMHHUCTRIE, TEMHO-CEPBIE, BBILIE — aJleBpo-
JIITBI [TIECYAHHCTBIE, TEMHO-CEPBIC ..cveveiianirerariarsinaneees S M

IBycTBOpKH — Sphenoceramus sp. WIH inoceramus sp.,
ammonounen — Neophylloceras sp., Eupachvdiscus? sp.

52. IMecyaHHKH MEIKO3EPHHCTHIE, 3€JIEHOBATO-CE-
pEIE ... e AR TR T e reri s 25 M

Ammonounen — Tetragonites glabrus Jimbo.

53. llepecnaiBaHHe TEeMHO-CEPBIX aNEBPOJHTOB C
H3BECTKOBO-MEPTeNBEHBIMH KOHKPELHAMH H CEPBIX JIEBPHTHC-
TEIX ecuaHnKoB (Ha noGepesxbe IeHkHHCKOI Ty0sl, B 2,7 KM
cesepHee ycTha p. Mamer, i B pycne p. Mawmer, okoso 5,0-5,5
KM CEBEPO-BOCTOUHEE €€ YCTBA) w.ovvviveiiiinisieannas okomno 170 m
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TekToHHYECKOE HapylueHHe (C aMMIHTYAOH He MeHee
100 m).

O611as MOLHOCTE CBUTHI He MeHee 700 M.

TpuronHoit Ansg aHanu3a okasanack JIMLIB OAHA
rMraHTCKas aparOHUTOBas paKoBMHA Menuites aff.
deccamensis (Stoliczka) (709-1-1,2,3,5-5; ¢ 85-100% co-
HepXaHHeM aparoHHTa), BCTpeyeHHas B Mavke 50, o6Ha-
xaromeiics Ha mo6epexse [TemxuHckoii ry6s1, B 350 M
ceBepHee ycTba p. Mamert. Bonbilasg 4acTh MHOTOMHC-
JNEHHBIX PaKOBUH Menuites naumanni mauxy 43 samMelte-
HBI KIHMHOITHIONKUTOM. 3Hauenus 8'°0 u 8°C B 6oib-
LLIMHCTBE XOPOLIO COXPAHHBILMXCS Y4aCTKOB PAKOBHHBEI
Menuites aff. deccamensis xone6oTcs COOTBETCTBEHHO
oT -2,3 Bo -1,6%o 1 ot -3,0 Ko -0,7%.. PacueTHbIe nasneo-
TeMIepaTyph! I [O3HEr0 KaMIaHa COCTaBIA0T 22,4
25,5°C. :

IunnanBasgMcKas CBUTa (BepXHHil KaMnaH —
MAaacTPHXT) '

OTNOXeHNs MOo3JHeKaMNaHCKO-MaacTPHXTCKOTO
Bo3pacTa B 6accefine p. MaMeT NpencTaB/eHb! MHLTa-
BasMcKoil ceuToill [28], ¢ pa3MBIBOM 3ajeraoueii Ha
OTJIOXEHHAX GHLICTPHHCKOIE CBUTEL. B CpeiHeM TeUeHHH
p. Mamer u 1o ee nputoKy p. TYHAPOBO# HIDKHAA 4acTh
CBHTHI CJIOKEHA CIIERYIOUMMH OTIOXEeHHAMH (pHC. 5):

54. TTecyaHHKH KPYNMHO- U rpy60o3epHHUCTEIE, CEPOBa-
T0-6ypHle, ¢ ranbKoit ¥ MaJOMOLUIHEIMH NTPOCAOAMH Tpa-
317, (ROURRRTROON easarorvenstassansaspsrassnssnasirsnsanss 200-325 M

JlrycrBopku — Ostrea sp. indet., Trigonia sp.

55. MenxoraneuHsle KOHIIIOMEPATHI, TPaBENUTH H
cepbie TpY603EPHHCTEIE MECYAHHKH cooveenicieicnsiensensene 40 M

56. TlecuanNKH METKO3EPHHCTEIE, 3e/iEHOBAaTO-CEPhIE, CO
cnoeM pakyueyHnka (0,8 M) B BepXHeil 4acTH NadkH ...... 55Mm

JisycTBopxH — Ostrea sp., Trigonia sp., Isocardia ex
gr. citteli Hozaphel [26], nayTunouaeu.

57. MNecyaHMKH MEJIKO3EpPHUCTEHIE, 3€JIEHOBATO-Ce-

PHIE wiviniveenansd TP PPPPPPP P PPPP RIS PTIIOD 20
58. YcrpuuHstii pakymeunux (702-3, 4,5,7,9,10,
11,12) et stsarsare s s es e s as st sr s s setas M
NsycTBOpKH — Ostrea sp. .
59. KOHI/IOMEPATHI MEAKOTAMEHHBIC .ocviierierannens 12 M
60. TMecyannku rpy603epHHCTEIE, KOCOCIOUCTRIE, 3€-
REHOBATO-CEPBIC cuevenririrerensnraresencsissosismsmsssssssnmanssnassssens 107 »

AmMonouzen — Pachydiscus japonicus Mat. (onpeae-
neune B.H. Bepemwaruua), pakoo6pa3susie — Linuparus sp.

61. MMecuaHVUKH METKO3EPHUCTHIE, TPayBaKKOBEIE, Ce-
phle M 3eN€HOBaTO-Cephie, DPBIXIOBATHE (703-1, 703-2-
1,4,5) ceeeeeceeerereetnerensrestsrsnesesesssns et s st sa s s st e 80 M

OnnHouHble wecTunyuessié (Caryophyllidae) u ko-
JIOHHaNbHBIE BOCHMHIIyUEBEIE KOPasibl, MIIAHKH, 6paxHo-
nomst - Rhynchonellida (cxonnenus), ABYCTBOPKH -
Truncacila sp., 3y6st akyn.

O6was MomHocts cBUTH no B.II. IToxnanaitHeny H
B.I1. Bacunenko [28) 630-690 M, MOLHOCTb HCCIEAOBAH-
HOi1 HaMi HHKHeH YacTH CBUTHI 0k0si0 500 M.

VI3 HiKHedt 4aCTH CBHTh aHAITH3HPOBANCA KaJIbLH-
TOBBIiI MaTepHal XOPOIUO COXPAHWBLIHXCS PaKOBHH

Ostrea sp., TPOUCXOJAIHX H3 Na4eK 56 (702-1,3,4,5, ) u
58 (702-9,10,11,12). 3navenua 8'°0.u §"°C B kanbUUTE
YCTPHIL HIDKHEIf H3 HUX KOJIe6MI0TCA COOTBETCTBEHHO OT
-3,2 no -2,1%o0 (cOOTBETCTBYET IajicOTEMIEpATYpaM
20,6-25,4°C) u ot -1,1 mo +2,5%.. ConepxaHue Mg B
KanbLUTAX yCTpHIL oueHsb u3mMeHunBo (Ca/Mg=166,90-
200,40), uTO BbI3BAHO, OYEBHAHO, 3HAYMTENBHOI1 H3MEH-
YHBOCTBIO CE30HHBIX YCNOBHIl X OOUTaHHS.

U3 cpenueit yacti cBUTH (Mauxa 61) aHanusy nox-
BepriIHCh JIHIIB KaNbLMUTOBbIE PAKOBMHEI GpaxHomnon
(703-1-2, 703-2-1,4,5) ¢ XOpOILO COXPaHMBIIEHCA MHK-
pocTpyKTypoit. 3Hauenns 80 B kanbuuTe 6paxnonon
xone6morcs oT -1,2 mo +0,5%0 (COOTBETCTBYET Majeo-
temneparypam 10,2-16,9°C). 3nauenus §"°C B 3THX pa-
KoBHHax xone6mortca ot +0,6 no +1,8%.. Uccnenosan-
Hble PAKOBHMHBI XapaKTepPH3YIOTCA CPaBHUTENBHO HHU3-
kuM copepxanneM Maruua (Ca/Mg=186,0).

$%0 U §"°C B PAKOBUHAX AMMOHOUJEN U3
HIDKHEIO MEJIA I0XKHOM ATACKH

B CpaBHHMTENbLHBIX HEAAX HaMH GBUIH MPOBENEHB!
TepBhIe H30TOMHO-KHCIIOPOAHEIE H M30TONMHO-YTJIEPOA-
HbIe HCC/IEOBaHHUS MEJIOBLIX OPraHOTeHHBIX KapboHa-
ToB Anacky. J{ng 3Toro 65U HCITONIB30BaHHI TPH PAKO-
BHHBI aMMOHOME! M3 HIXXKHero Mela (HHKHeamb6ckas
3oHa Brewericeras hulense, cpegHss u BepXHss 4acCTH
noxpasgenenna A-2 dopmarun Maranycka) ropst Tai-
keetHa B FOxHoi# Anscke. [Tonpasnenenue A-2, MOIHO-
CTBIO OKOJIO 73 M, NpeACTaBIIEHO XKENTOBATO-KOpHUHE-
BBIMH aJIEBPOJINTAMH C OCTaTKaMH APEBECHHbI B OCHOBa-
HHM ¥ CBETIIO-CEPLIMH aJIEBPOaprUiUINTaMH ¢ KapboHat-
HBIMH KOHKpelHsamy [51].

M3 uccnenoBaHHBIX aMMOHOMAEH Hauboree mepc-
MeKTHBHON JUIA aHaJau30B OKa3ajach paKOBHHA
Grantziceras affine (Whiteave) (Al-1), nuareHeTHYeCKH
HOYTH He U3MeHEeHHas (TONHOCTBIO COCTOMT U3 aparo-:
HHTA U HE CONEPXHT KaKux-mubo npumeceii). 3HaueHHe
813C B aparouure gocturaet +0,6%o; 8'*0 B HeM paBHO
-0,8%, uto cooTBercTByeT 19,0°C.

PakosuHa Brewericeras hulense (Anderson) (Al-3)
colepXHuT 69% aparoHuTa H XapaKTEpPH3YyeTCs MpH-
cyTcTBHEM cnenoB 0-Si0,; 3HaueHHs 81C neraTHBHBIE
(-3,58%o), 8'*0 paBHO -1,4%o, 4TO COOTBETCTBYET NaJeO0-

* temneparype 21,6°C. Uccnenosannas paxosuta Frebo-

Idiceras singulare Imlay (Al-2) oxasanach He IPUTOAHOH
nns pacunppoBKH ee IEPBUYHOTO H30TOMHOTO COCTaBa.

OCHOBHBIE TEHJIEHIIUY B UBMEHEHUHA
KJIUMATA B BBICOKMX LILIUPOTAX CEBEPHOI'O
MOJIYILUAPHS B MEJJOBOM NNEPUOJE (T10
MAJJEOBOTAHUYECKMM U U30TOITHBIM
OJAHHBIM)

C uenbio peKOHCTPYKUHH HCTOPHH KIHMaTH4eC-
kHX u3MeHeHnil B CeBepHOM moJyiuapuu ot Geppuaca
N0 MaaCTpHXTa MOJIyYyeHHble MajieoTeMIMepaTypHbie
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JlaHHbIE TIPHBEJEHbl B HACTOALIEM pa3jeiie B coyeTa-
HHH C pe3yJIbTaTaMH MajJleoTeMIepaTyPHbIX HCCIeno-
paniit no panamwxkuHy [nuubeprena [42] n naneobo-
TAHMYECKHMMHU CBHJETENbCTBAMH 110 KopsakckoMmy Ha-
TOPbIO H CMEXHBIM TeppHTOPHAM [3, 4, 6-9, 16, 17, 24,
29, 30, 50].

Beppuac — BAJIAHKHH

E.JI. Jle6enes [16, 17] na oclioBe anami3a MaTiiic-
koro quopucTHyeckoro xomuiekca Oxorcko-Yyxkore-
KO0 BYJIKAHHUYECKOTO I105iCa H CONIOHIIICKOI0 KOMIIIEK-
ca 6acceiina p. bypen npHXoIuT K BBIBOY O JOMHHHPO-
BAHHH LMKAAO(UTOB, HHAHKATOPA KIIHMaTHYECKOTO OII-
THMYMa, Ha ODIIHPHOI TEPPUTOPHH OT AHAJBIPCKOTO
paiiona n SkyTtun Ha ceBepe 1o 3ananHoro IIpioxoTes
u [ipiiamMypbs Ha lore B GeppHac-BajlaH)KHHCKOE BPEMS.
TTo manu#onornyeckuM kputepuam [19] xinmar Ha Boc-
Toke Poccun B Gepprace ObUT TETUIBIM H LOCTATOYHO
BJIAXKHBIM; BMECTe C TEM COKpalleHHEe B PaCTHTEIbHBIX
accouuanuax poiu neubusl Classopolis naeT ocHOBaHHE
NpeanonaraTh HEKOTOPOe MOX0IOJaHHE B BATaHKITHE.
CBugeTesibCTBA 10 HAHHOIMJIAHKTOHY HOPBEKCKOIO
mensha 1 bapeHiiera Mops [55] yka3pIBaloT Ha [10X0JIO-
IaHue B panHeM BananxkuHe. O CyLIECTBOBAHHH XOJIOM-
HBIX BOJ B BBICOKHMX miHpoTax (paiion 3emnu Kopons
Kapna, llInuubeprex) B paHHe- H CpeHeBalaHKIIHCKOE
BpeMs CBUIETENBCTBYIOT H30TOIHO-KHCIIOPOAHbBIE IAH-
HEle, TIOJyYeHHbIe [0 poctpaM beneMuuTos Acroteuthis
i Hibolithes [42]. 3Hauenns 6'°0, Hcnonbs30BaHHbIE IS
pacueTa najneoTemrnepaTtyp, kosebmorcs ot 0,29 mo
1,85%a, uTO cooTBeTCTBYeET, 1o MHeHuto I1.Y. Juudmunn-
na [42], Temmepatypam 5,3-10,9°C.

Torepus — 0appem

CBBJ},CHHH 110 OXOTHHCKOMY (i)JIOpHCTII‘-ICCKOMy
KOMIUTEKCY ceBepo-BocToka A3 [§] M YeMUyKHHCKOMY
xoMIutekcy 6acceiina Bypen [17] cnyskaTt nmoarsepxkie-
HHEM CYLECTBOBAHHS 3MOXH MPEHMYLIECTBEHHO TEIUIO-
rO 'YMHIHOTO KJTHMATa B HEOKOME, B TOM YHCIIE H B TO-
TepHBe — bappemMe, KOTa HApPAAY € PA3BUTHEM IAIIOPOT-
HUKOB, THHKI'OBBIX, YeKAHOBCKHEBEIX M JAPEBHHX XBOIi-
HBIX CPABHHTENBHO BBHICOKOTO pa3HoobOpa3us NOCTHIIIH
H unkanoguTel. BMecre ¢ TeM HMeroTCs naneoboTaHu-
YyecKle YKa3aHHg Ha HEKOTOpOe MOX0JI0IaHHe B TOTEpH-
Be [17]. JlaHHbIe 110 HAHHOTIIAHKTOHY 13 HOPBEXCKOTO
wenbha u bapenuesa Mops [55] yka3elBaloT Ha MoXoo-
JIaHHe B Hauyaje cpefHero rorepuea. IlomyuyeHHble HAaMH
HM30TOMHO-KHCIOPOAHLIE JaHHbIE [T0 KAJIbLUHTY MeJKO-
BOJHEIX Inoceramus 1 Aucellina? n-osa MaMeTUMHCKOTO
ITensk1HcKoil Ty6HI (3anagHas yactb Kopskckoro Haro-
phs) CBHAETENBCTRYIOT 0 Doee BLICOKHX TeEMIepaTypax
1esib(OBBIX BO BRICOKHX IHPOT CeBEpHOTO MONYIIAPIs
B Gappeme (24,5°C), yem B rotepuse (21,3°C) (puc. 6).

Ant — pannuii ajapo

Pe3yibTaThl H3Y4YEHHA CHISICKOro U byopkemioc-
CKOTO ()IOPHCTHYECKHX KOMIIJIEKCOB CEBEPO-BOCTOKA

Azun [8] 11 TeIBCKOTO KOoMILTekca XabapoBckoro Kpas
[17] aeMOHCTPUPYIOT MPONOJIKEHHE 3MOXII TENIOro ry-
MUIHOTO KNHMAaTa B anTte H paHHeM anbbe. Panneansbce-
kiie OyopkeMmIioccKas M ThUIbCKasd (pIopkl 0cOBEHHO OT-
JHYAIOTCA CBOHM BBHICOKHM TAKCOHOMHYECKHM Pa3Hoo0-
pasHeM B LEJIOM, a Takxke obmiIeM LHHKano(HTOoB, 4T0
OTBeYaeT KJIHMAaTIUeCKOMY ONTHMYMY. 3aMeTHYIO POilb
BO (hiope, HayHHASA C 3TOrO BpeMeHH, NpHOOpeTaloT
L[BETKOBbIE. Pe3yIbTaThl M30TOMNHOTO MCCIENO0BaHIsA
KaJbLMTA MEJKOBOMHBIX ABYCTBOpPOK Aucellina m-osa
Mamerunnckoro (ITemxuHckas ryba) um Opaxuonon
Penzhinothyris 6acceiina p. Tanosku B KopsakckoM Ha-
rophbe [MO3BONAIOT TOBOPHTh, BO3MOXKHO, O Dosee BhICO-
KHX TeMIlepaTypax luelb(hoBEIX BOJ paiioHa ceBepHOii
KamuaTtku B panneantckoe (18,4-25.9°C), yvem B panHe-
ansbckoe (12,5-22,7°C) Bpemsi.

Cpennnii ans6

B cpenHeansbcKkoM TONMAHCKOM (IIOPHCTHYECKOM
KOMIUTEKCe ceBepo-BocToka Asmu [8] 1 B ogHOBO3pacT-
HOM eMaHpHHCKOM Komiuiekce Xabaporckoro kpad [17]
OTMEUAETCs COKpalleHHe LHKano(HTOB U YBEIHYEeHHE
POJH XBOHHEIX, 4TO 0OYCIIOBIEHO MOXONOAAHHEM KIIH-
MmarTa.

IMo3auuii aau0 — panHnii cenomaH

Apmanckas duiopa ceBepo-BocToka Azuu [§]
03Heans0CKoro — paHHECEHOMAHCKOT0 BO3pacTa OT-
AHYAeTCd OT NpeOuieCTBOBABIIEil TOIAHCKOMH ¢opbl
yBeNiYeHneM pasHoobpasus IHKago(GHUTOR H IU1aTaHo-
BBIX NIpH NJOMHHHPOBAHHH XBOIIHBIX, YTO CBHIOETENb-
CTBYET O HEKOTOPOM IOTEIUIEHHH H YBJIZ)KHEHHH Ha py-
Oexxe paHHEro W nozgHero Mena. MsotonHo-xuciopo-
HBIE HCCIIEIOBAHMS KAIbINTa MEIKOBONHOIT Aucellina?
M3 HIDKHEH yacTH MaMeTYHMHCKOMH cBHTH [leH:KHnHCcKOM
ryObl MO3BOJIAIOT FOBOPHUThL O AOCTATOYHO BBICOKHX
temneparypax (24,0°C) pon menkosoaHoro bGacceiina
cerepHoii KaMuaTki Bo BpeMs GOPMHPOBAHHA HIDKHEN
TOJIILH MaMeT4YHHCKOI CBHTHI.

ITo3nuuii ceHoMaH — Ha4YaJI0 TYpoHa

Jist rpebeHKMHCKOTo (PIIOPHCTHYECKOrO KOMILIEK-
ca cepepo-3anagnoii Kamuatku [6, 8] H AyK4YaHIHHCKOTO
KoMIUlekca Xabaposckoro kpas [17] xapakTepHo pa3Bi-

THE Lll-l}(aJlO(lJHTOB, obunrte KPYIIHOJIHCTHBIX ITIATaHOB H

THIKTOBEBIX, YMEHbBIIEHHE POIH XBOHHEIX, HO € BBICOKIM
BHJIOBLIM pasHooOpa3ueM (UIOpHI B LIEIOM, HTO COOT-
BETCTBYET TEIIOMY TYMHIHOMY KIIMMATy 3TOTO BpeMe-
HH. Pe3ynbTaThl H30TOMHO-KHCIOPOAHBIX HMCCIIENOBA-
HUIT KaJIbIIETA MEIKOBOIHEIX Opaxuonon Penzhinothyris
M3 HIDKHEN YacTH NeH>KHHCKOI CBHTHI MOATBEPHAAIOT
naneoboTaHHyecKHe TaHHbIE, TOKAa3aR JOCTATOYHO BBI-
cokie naneoremnepatypsi (20,4-23,30°C) Box paiioHa
cesepHoii KaMyaTki no3aHero cenomaHa. Heckolbko
Gonee Bricokas najeoreMnepartypa (24,9°C) nomyuena
0 KaJsUNTY TPYOKH MOPCKOTO YepBs, 0OHAPYMHEHHOI0
B TOM € MECTOHAXO0 XTI,

e £ YT . e e 2 P e e e
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Maxava
Ceuta MerxuHckas ryba Tanoeka [71) Maneo6ot
ﬂpyc (3anap Kopsikckoro LaHHbIE
HaropbA) §'80| 80 . Cone-| §'30 T°C Cone- T°C Cone- [6) -
%o Yo T°C | wocts % HOCTb HOCTb :
[laTcknii CH
W
MaaCTPUXTCKWA| Nunnansasmckasi| ggis |(1.2H0.51[102:169 | Hopw.
(kanbuwT) (0325 |33H21[20,6-26.1 | Hopwm.
amnaHCKum 21 1,6 22,4 opM.
KamnaHckun r W(A)
BbICcTpUHCKaA
CaHTOHCKMI (apaibT) W
KoHbsikcKuiA 10.411-1,6] 15.1-22,4] Hopm. (W)(H)
MerxuHcKan
2 (aparoHuT 1 1539 |[5.81-4.3 OnpecH. 14,1-16,3| Hopm. CH
TypOHCKMA KansuwT) 0743 |F47123) Onpec.
: [2.71-2.1) 3| H s
~ [-0,4)-0,0 |[-2.7)--2.1]] 20,8-23, opM.
OMaHCKWK
Cen aHeK MameTiuHekasn (W)H
Y (CYH
Ansbcknn Kepposckas [-1,611-0.1)| 12,5-22,7 | Hopm.
£ o
A il KapMaﬂMBaﬁMCKaﬂ 2.9-6.6 [-3,2)-[-1.8]| 18,4-25,9 Hopm. WH
iy (kanbumT)
BappeMCKMM 3.9 -2.9 245 Hopm.
TeinaxkpbinbCKan
FoTepMBCKUIA (kansuuT) 2.4.25 23 210213 | Hopm. (OH

3 TypoH — Hayajl0 KOHbsKA

JIns MeHXHHCKOTO GIopHCTHYECKOr0 KOMIUIEKCa
{ cesepo-3amamuoil Kamuatkn [6-9] U KeTaHIIHCKOTO
xomrexca Xabaposckoro xpas [17] XapakTepHO HCHe3-
HOBEHIIEe IHKaA0MUTOB, pa3BUTHE KPYNHONHCTHBIX 1714~
| TaHOB, MANOPOTHIKOB, XBOHHBIX HapsOy ¢ Pe3KHM CO-
KpallleHIeM BHIOBOTO pa3Hoo6pasus (QIophl B LENOM,
yTO OTBeuYaeT ATAaNy OTHOCHTEIBHOIO IMOXOJIONAaHHA
(Pa3BHTIIO XOJIOJAHOTO TYMHHOTO Kiumarta). JJoMHHu-
pOBaHIE KPYMHOJIMCTHBIX IIATAHOBBIX — CBUAETEILCTBO
OueHb BJIAXXHOTO KJIMMATa.

i [TonyueHHbIE H30TOMHO-KHCIOPOAHBIE JIAHHBIE 110
. KanbUMTY GPaxHOMON H HEKOTOPBIX HBYCTBOPOK u3
cpefHeil YacTH NEHXMHCKOIT CBHTEI IO3BOJIAIOT MPE/To-
JaraTh AOBOJILHO BBICOKHME TEMIIEPATYPhl WETbHOBBIX
: ‘pon (23,1-23,5°C) paiiona IemknHckoii TyObI B cpe/iHe-
% Typouckoe BpemMs. BmecTe ¢ TeM HMEIOIIHECs H30TOMHBIC
NAHHBIE MO TYPOHCKOMY (MO-BHAMMOMY, MO3AHETYPOHC-
~ KoMy) aMMOHNTY Mesopuzosia Boctoynoit Kopsxuiu [70,
. 71] cBHAETENLCTBYIOT O GoJsiee HU3KUX ManeoTeMIIEPATy-

1 Pue. 6. M3oTonuslii cocTap yriepoja H KHCJIOPOAA XOPOIIO COXPAHNBUIMXCA PAKOBIH HenTOoCa M CEMHIIEAaTHYECKUX
dopm 13 Mena KOpAKCKOTO HATOphs H PaCCUHTAHHBIC MANEOTEMNEPATYPEI.

Knumart (no naneoGoraunmyeckim nanusim): CH - xononubiit rymuansti, (C) H — Gonee min MeHee XONOAHBLI IyMHIHBI, WH -
tennstit rymuansiii, (W) H — Gonee nnn Mexee Tennblil rymuguetii, WA — tennsiit apnambiii, W(A) - TemnepaTypHBIH MaKCUMYM MPH
cnaGo pbipakennoii apuanoctir, (W)(H) - webonwwoe norenneie npi cnabo BhIpakeHHON FYMHOHOCTH.

pax Bogx wwenbda ceBepHOIT KaMuaTKH BO BpeMsl ero cy-
mecreoBannd (14,1-16,3°C) no cpaBHEHHIO € TeMIepa-
TypaMH BOJl CPeHETYPOHCKOTO BpemeHH. OTHOCHTEIIb-
HO HI3KHe TeMIlepaTyphl Al MO3[IHErO TYPOHA He[JABHO
OB TAKKE OTIPEeNIEHb] 10 H30TOIHBIM HCCIIEOBAHH-
AM paKOBHH GPaxXHOMO I03KHOH AHIIIHH (16,0-18,2°C)
1 Caxconnu (14,2°C) [69].

Kounbsik

Jlns kaiiBasMckoii quiops! ceBepo-3anagHoi Kam-
yatk [6, 8, 9] XapakTepHO pa3BHTHE MAaTHONHEBLIX U
ZIOMHHHPOBaHHE KPYITHONNCTHBIX UIATAHOBBIX, OTBEYA-
jollee OTHOCHTEILHOMY MOTEIUICHHIO M YBENTHYCHHIO
BIIaXKHOCTH B CpEJHEM 1 TI03HEM KOHBSKE.

Pe3ynbTaThl H30TOMHO-KHCIOPOAHBIX HCCIIEA0BA-
HITH XOPOIIO COXPAHHMBIINXCA PAKOBHH O€CTIO3BOHOY-
HBIX KAK aparOHHTOBOTO (AMMOHOM/IEH, TaCTPONO/bL),
TaK M KaJbLIUTOBOTO (IBYCTBOPYATHIE H JIONATOHOTHE
MOJUTIOCKH) COCTABA H3 KOHBAKCKHX OTJIOKEHHII HH30Bb-
eB p. TanoBKH CBHLCTEABCTBYIOT O LOCTATOYHO BBICO-
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KHX TeMIepaTypax BOJ MEIKOBOIHBIX MOPCKHX Dacceii-
HOB B 3TO BpeMs (CpefHHe 3HaYEeHH MaleoTeMIIepaTyp
He BRIXOZAT 3a npenens! 16,3-20,6 °C). Bonee noapob-
Hble JaHHble OYIYT NpPHBEACHBI B CillelylolleH craThe
IIAHHOIT cepui.

Kounsskckie naneoreMnepatypsl Kopskckoro Ha-
FOpBSA, CYIS N0 NpeaBapHTe/bHbIM JaHHBIM, TOTBKO Ha
3-4°C HuKe COOTBETCTBYIOUIMX TeMIepaTyp XoKKaiino.

CanrtoH

Bammxrenckuii uiopuctHyecknii 3Tan Ha cepepo-
BocTtoke Azun [9] xapakTepusyercss oOHIMEM LIHKaIO-
(hHUTOB M MCYE3HOBEHHEM KPYIMHOJNHCTHEIX TUIATAHOBEIX,
coKpallieHHeM pazHooOpa3dsa 1 oOMIINA NarnopPOTHHKOB,
YTO COOTBETCTBYET Pa3BHUTHIO B CPEIHEM CAHTOHE Tel-
JIOro apHIHOr0 KIMMAaTa.

Kamnau

BapeixopckHii (uiopHcTHYeCKHIi 9Tall HA CEBEPO-
BocToke Poccun xapakTepH3yeTcs pa3BUTHEM LIMKa[o0-
(GbuTOB, MOABIECHUEM PEAKHX IJIATAHOBBIX M ITOHIKEHH-
eM pa3HooOpaznd NarnopoTHHKOB, YTO OTBEYaeT TEPMH-
YecKOMY MaKCHMYMY B KaMIlaHe, C COKpallleHHeM apui-
nocrtu [9]. [TaneotemnepaTypa BOJ Liejib(ha ceBepHOIi
KamuaTky gocTHrajia B paHHeMm xammnane 22,4-25,5°C
(cymst o peaynbTaTaM M30TOMHO-KHCIOPOAHBIX HCCIIE-
JOBAaHMIA aparoOHHTA PAKOBHH aMMOHUTOB Menuites 13
GuicTpHHCKO# cBuTHl Temxunckoii ry6er). B rosnnem
KaMIiaHe, cy/sl 110 H30TOMMHOMY COCTABY KaJIbLIUTA YCT-
PHII M3 CpefHel YacTu MULIAIBAAMCKOIl CBHTEHI paiioHa
INemwxuHCKOH ry0bl, TEMIlEpaTypa BOL MENKOBOJbLS CYy-
LIeCTBEHHO He u3MeHmIack (21,3-25,4°C).

Paunnnii MmaacTpuxr

Pe3koe CHMKEHHE TeMIlepaTypsl HeNnb(OBLIX BOI
(mo 10,2-16,9°C) npou3zonwno Ha ceepe KaMyaTKH, Kak 1
BO MHOTHX IpYrux paifonax mupa [31, 36, 38, 43, 50, 61,
70] B Ha4ane MaacTpHXTa, CyIs M0 pe3yabTaTaM H30TOIl-
HBIX HCCIIEI0BaHMIT KansluTa Opaxuonoa 13 BepXHel ya-
CTH MWInanBasMckoii cBuTe! paiiona [lemkuHckoit ry6ul.

[TaneoboTaHnyeckie CBHAETENLCTBA 10 TOPHOPE-
YeHCKOMY M KakaHayTckoMy komruiekcam Kopsakckoro
HATOpbs [TO3BOJIAIOT MPEANoNaraTh Terblil IyMHIHBIH
KJIMMAT JUIS Cpe[Hero MaacTpHXTa, KOT/da 3HaYHTEeIbHOe
y4acTHe B KOMIIJIEKCAX CTaJIl NPHHHMATh KaK LUKaL0-
(GHUTOBBIE M THHKIOBBIE, TAK M KPYITHOJIHCTHBIE TATaHO-
Beie [8, 9, 24]. Ilo cpaBHEHHIO C CepeNIIHOI [MO3AHEro
MeJla CpeHHII MaacTPUXT XapakKTepH3YeTcA He CTOJIb
TEIUIBIM KJIHMATOM, HO 6olee ryMHIHBIM, YEM B KaM-
MAHCKOE BpeM4.

ITo3anuii MaacTpHXT — AaHHi

XonoaHbI T'YMHUAHBI KINMAT yCTAHOBHJICS Ha ce-
Bepe Kopsakckoro Haropns B MO3JIHEMAACTPHXTCKO-IAT-
CKO€ BpeMs, ECIIH CYIHTH 110 HCUe3HOBEHMIO LIHKagodu-
TOB, PeIKHM I'HHKIOBBIM, PA3BHTHIO KPYMHOJIHCTHBIX
MIATAHOBBIX M [ANTOPOTHHKOB, a TAKKE JOMHHHPOBA-

HHIO XBOITHBIX Ha PapBITKMHCKOM 3Talle pasBUTHA (ilo-
PBI B 3TOM peruose [6].

TEMIIEPATYPHBIE MAKCHUMYMBbI MEJIOBOT O
NMEPHMOJA U TYPOHCKOE OITPECHEHME B
BBICOKHX HIMPOTAX CEBEPHOI'O ITOJYIUAPHA

Taxum 06pa3oM, Ha OCHOBE H30TOIHOI{ TeEpMOMET-
pHH 1 maneoboTaHnYeckuX HabMIoneHUIT (TIpex e BCero
(HKCALIMI BPEMEHH Pa3BHTHSA TENMNOMOOHBEIX LIMKaI0-
¢GuTOB), NpoBeieHHBIX B KopAKCKOM Haropke, yCTaHOB-
JIeHBI CleyIolliHe TeMIIEPaTypPHbIe MAKCHMYMBbI [UIS Bbl-
COKHX IIHPOT MenoBoro nepuoma: (1) Geppuacckuii (ry-
MIIHE), (2) 6appemMckiii (TyMUIHBI), (3) anT — paHHe-
anpbckuii (ryMumHelii), (4) nosgueanbockuit? — pannece-
HOMaHCKHH (TymMuIHEI), (5) ceHOMaH — TYpOHCKHIT (Ty-
MHUIHEIH), (6) cpeTHEKOHBAKCKUH (C MpH3HAKaMH apHIH-
sauuu), (7) cpemHecaHTOHCKUI (apuAHbI), (8) panHe-
KaMIaHCKHI (Cc cokpalleHHeM apHIHOCTH), (9) no3aue-
kaMnaHckuii (c cokpamenneM apuntocts), (10) cpenne-
MaacTPHXTCKHIT (ryMuiHBIi) (puc. 6).

Quenp HHU3KHe 3HaYeHus 6'%0, ycTaHOBJIEHHEIE IS
XOpOIIO COXPAHHMBIIMXCA APATOHHTOBBIX 3JIEMEHTOB
ckeneTa [noceramus U3 cpeaHero 1 ocoOEHHO 13 BEpXHe-
ro TypoHa ojHoro M3 paifionom sanajgHoil Kopskmni
(6acceiinnl pex DcruaHuHBasM B Mamer), KoneGoniu-
ecs oT -4,3 10 -5,9%0, CBA3BIBAIOTCS C ONPECHEHHEM BOJ
Gacceiina [TerskuHCKO# TyORI, HanboOEe IPOABHBIIHMCA
B Mo3aHeTypoHcKoe Bpems (puc. 7) [72]. DTto Morio
GBITH BBI3BAHO PA3BUTHEM YMHUIHOIO KIIMaTa (CHaya-
Jla TEIIoro, 3aTeM XojioJHoro) [9], Hanbosee 3aMeTHO
npossuBmMca B KopsxkckoM Haropbe B TYPOHCKOE
Bpems. CxomHas KapTHHA HeJaBHO Oblla IONYHEHA B
TOsxHOM MONYIIAPHH, YTO TOATBEPK/IAeTCH 1130TOIHbI-
MU JAHHBIMH I10 XOPOIIO COXPAHHBUIMMCSI PAKOBHHAM
MIAHKTOHHBIX (popaMUHHDEP H3 HIDKHETO TYPOH1 I0%i-
HOIt ATIAaHTUKH U oOHapy>XeHHEM OTHOCHTEIBHO BBICO-
KOT'0 H30TOMHO-KMCIIOPOAHOTO TPAAMEHTA B 3TOM pako-
He MMeHHO s TypoHa [50]. TakumM o6pa3zom, Mpemona-
raeMoe IIOCTYIUIEHHE MTPECHBIX BOJ U3 KOHTHHEHTOB BhI-
cokux mupot kak CesepHoro, Tak H OxHOTC rnonymna-
pHii B TYpOHCKOe BpemMs, ¢ POPMHPOBAHHEM OTIPECHEH-
HOTO TIOBEPXHOCTHOTO C/OSA B HEKOTOPBIX aKBATOPHAX
MOTJIO OBITE CIIENCTBHEM aKTHBHOII FyMHAM3alHH KIH-
MaTa.

DMOXH TErIOro H 0COGEHHC TYMIHOTO KJIHMATa
65111 61arONpPHATHEL, KAK H3BECTHO, UL IIHTEIbHOM
MUTpaLyH JHHO3aBpoB Yepe3 bepunriuio (puc. 8): Bico-
Kas TeMIlepaTypa ClocoOCcTBOBaNa YOAYHOMY 3aBeplile-
HHIO MX HHKybalHoHHOTO Neprona [22, 23, 60], Teruslii
H BJIAXHEI KIMMAT KpOMe 3TOTO OJIaronpuATHO BIHA
Ha pa3BUTHE KOPMOBOH 6a3k! (MpoH3pacTaHHe LHKA/0-
duros) [15, 52] o BceMy MyTH HX CIENOBaHHA HA AJlsc-
xy 1 obpaTtHo. B Bacceiine p. Kaxanayr bepHHIHIICKO-
ro paiiona KopsKCKOTO Harophs, CaMOM CEBEPHOM Mec-
TOHAXOXKIEHHH CPEIHEMAACTPUXTCKHX AMHO3aBPOB EB-
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7Q 3axapos, Cmouunseea u op.

I'uopoAMHaMUYECKas CHCTEMA OKeaHa MENoBOro NepHo-
Ila, OCHOBHOI MOCTABILHK TeMa, 65112 MPUHUHMHANEHO
OTJIMYHOI1 OT coBpeMeHHoi1 [23]. Bonbluoe 3HayeHye as
TEPMHYECKOTO peXUMa MIaHeTHl, o Muenuio JLA. He-
coBa [23), BO3MOKHO, HMENHY AAYHBEJUIMHTH TEIUIBIX

pox. [TepeHoc Temia B BBICOKHE LIHPOTEI MOT 3¢ QeKTUB-

HO OCYLIECTBIIATLCSA Yepe3 CEPUIO Y3KHX, HO MPOTsIKEH-
HBIX, OpHEHTHPOBAHHBIX B MEPHAHOHAJILHOM Halpape-
HHH Mopckux 6acceiiioB THna Typraiickoro unu BayT-
pennero CesepoamepukaHckoro [20, 23]. Bacceiins! Ta-
KOO THAA B FTHAPOJAHWHAMHYECKOI CHCTeMe COBpeMEHHO-
ro oKeaHa OTCYTCTBYIOT.

B 60NBLIHHCTBE BEKOB MENIOBOTO neproxa 6siio,
BEPOSATHO, TeJee, 4eM B CPeAHe- H NIO3AHEIOPCKOE BpeMsl
[30, 39, 42]. DT0 NOATBEPXAAETCA Takxke Pe3yNbTaTaMH
HALIMX MCCNENOBAHHUI XOPOLIO COXPAHHBIUIHXCS CKele-
TOB rOJIOBOHOTMX MOJLTIOCKOB H GpaxHOIION U3 HHXKHEro
kennoses (3ona Cadoceras elatmae) Pycckoit nnatdop-
msl1. TeMrepaTypel, pACCYHTAHHEIE IO paKOBHHaM Gpa-
XHOMOL 3TOTO paiioHa, coctasnsioT 16,7°C, no pocrpy
6eneMuuTa — 11,9°C, Mo pakoBHHaM aMMOHOMZEH —
13,3-20,7°C.

MoxHo cormacutacs ¢ K. Munnepom ¢ coaBTopa-
MH [54] 0 BO3MOXHOCTH Pa3sBHTHUS JIEROBOT'O NIOKpOBa B
npunonspHoM pafione IOxHOro monymapHs B paHHe-
MaaCTPHXTCKOE BpEMs, YUHTBIBasA HM3KHE H3OTOIHEIE
naneotemnepaTypsi (oxono 5°C), nony4eHHbe 1O paH-
HEMAACTPHXTCKIM 6eHTOCHBIM opaMUHUEPaM H3 IITy-
60KOBOIHBIX 06nacTell KaK BHICOKHMX, TaK H HH3KHX IIH-
POT, a TaKXke CHIKEHHE YPOBHA MOPS B PaHHEM MaacT-
PHXTe; HO CIEAYeT 3aMETHThb, YTO MPAMBIMH IIIALHMOJO-
THYeCKMMH CBHAETENHCTBAMH 3TOrO MBI II0Ka He pacro-
naraem.

Ceezenns 0 6HoJIOrHYecKoii MPOTYKTHBHOCTH Me-

JIOBBIX Mopeil BEICOKHX mupoT CeBepHOro noaymapus -

He OTJINYaloTcq noiaHoTtoi. [IepBoHayanbHO, HCHONB3YS
OrpaHHYeHHBIH MaTepuall, Mbl NMpEAroarany Kpaiine
HHU3KyIo HX GuonpoaykTuBHocTs [13, 70}, HO 3TO He noA-
TBEPOUIOCh HOBEHIUMMH HCCICAOBAHHAMH. Haubonee
BBICOKas-GHONPOAYKTHBHOCTb MEJIOBBIX MOpeii BEICO-
KHX 1HpoT CeBEpHOTO NMONYIUAPHs, KaK H Mopeii Apy-
rHX pafioHoB Mupa [46] npuxoauTCs Ha anTCKui MaKCcH-
MyM (8!3C=6,6%o), YCTAHOBNEHHBIA B BEpXHeH 4acTH
xapManuBasMckoit cBHTH. JlocTraTouno BBICOKOH OHa
6bL1a 3/1eCh Takske B paHHeM bappeme (8'3*C=4,3%o) u Ty-
pone (8"*C=3,3%o) [69]. HoBble naHHBIE MOTYT GBITE OA-
HHM H3 CBHIETENbCTB AKTHBHOM LIMPKYNALKNH BOAHBIX
MACC B OTZENBHBIE BEKa MEIOBOTO NEPHO/A, 4TO Crocob-
CTBOBANO TIPOHMKHOBEHMIO GONBIIMX 06BEMOB TemnokH
BOMBI B NpHMNOJNspHBIe paifoHsl H 6MaronpHATCTBOBANO
rno6aabHOMY Pa3BHTHIO (GUTOMNAHKTOHA, B 3HAUHTEND-
HOIl Mepe OTBETCTBEHHOTO 33 H3MEHEHHE M30TONHOIO
COCTaBa yrjepoja B MOBEPXHOCTHBIX BOAAX Muposoro
okeaHa. M365ITOK OpraHM4ecKoro seulecTsa B Mupo-
BOM OKeaHe B afTCKOe BPeMs H HEKOTOpble ApYTrHe Beka

. MenoBoro neproja Hanbosee ApKO NPOSBUICS, KaK 13-
BECTHO, B Pa3BHTHM yrjepomMcThiIX danuil (“uepHbx

rAuH”), BOBHUKABLUIMX B 3THX YCHOBHAX KaK ClEACTBHE
MIOTHOCTHON CTpaTHdHKAaLMK TOMM BOABL Mopeil 1
OKEaHOB U, B YACTHOCTH, NMOSBJIEHHS 30H KHCIOPOAHOTO
MHHMMyMa B 3Toii Tonmue [14, 21, 23], uTo noka3siBaeTca
npexze BCero LMKIMHMYECKHM CTPOEHHUEM YrIIepOQHCTHIX
dauuit.

CyluecTBOBaHHe 30H KHCIIOPOJHOTO MHHHMYMa B
ToJIIE BOAEI, TO-BUAHMOMY, — OMHO M3 IHHPOKO pacnpo-
CTpaHeHHBIX sABNeHHii B MupoBoM okeaHe [68], moaTomy
NOCTYNHPYEMOE MHOTHMH HCCIIEAOBATE/IAMH NOJIOXEHHE
0 rno6anbHOM pa3sBUTHH GECKHCIOPOAHBIX YCIOBHIi B
OKeaHe B OT/E/IbHBIE BEeKa MeJIOBOrO NepHoAa (Mmo3auui
6appem — anT — anbb, py6ex ceHoMaH — TYPOH, KOHb-
K — CAHTOH) TpeACTaB/sAeTca HeybenuTeNnbHEIM. PasB-
THE (UTOMNAaHKTOHA B 6appeMe, anTe ¥ CEHOMaH-TYPO-
He, KOHTPOJIMpPYeMOe BBICOKMMH 3HaueHusmu 8°C B op-

TaHOICHHBIX xap60na'rax COOTBETCTBYIOLLUX ypom—xeﬁ, .

HamnpOTHB, NPeANoJIaraeT Kak SpKO BHIPaXXEHHOE HACHI-
IIeHHe OKEaHa OPraHHYeCKHM YTJIEPONOM, TaK M 3HAUH-
TeNbHOE YBeJIMYeHHue COAEPXKaHHsa KHCIOPOAa B OKeaHe
u aTMocdepe B LieJIOM B pe3ynbraTe rio6anbHol aKkTH-
BH3aLuM ero GoToCHHTe3a (a TaKxe CHHTe3a Ha3eMHBIX
pacrtennii). Cnaz B NpoAylHPOBaHUH KHCIOPO/A, €CTe-
CTBEHHO, MPHXOJHTCS JIHIIB Ha TEPMUHANBHbIN Mell, OT-
nuyalommiics xpaiine HU3KUMU 3HadeHuaMu 8'°C B ero
xap6oHaTax, IO3TOMY TONBEKO Ha py6exe MaaCTpUXTa K
IaHUs MOXXHO OXHIATh I1I06aNbHO BBIPAXEHHYIO aHOK-
cuio.
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Oxygen and carbon isotope composition of the Cretaceous organogenic carbonates, the Koryak
Upland. Paper 1. The Penzhin Bay

Available data on the Cretaceous isotope paleotemperatures for high paleolatitudes of the Northern Hemisphere
are scare. The information published refers only to the Valanginian of Spitsbergen (7,7°C), Turonian of the Pakhacha
R.iver basin, eastern Koryak Upland (14,1-16,3°C), and Coniacian-Santonian of Greenland (about 17,3°C). Stable
oxygen isotope data on well preserved Lower and Upper Cretaceous brachioped, bivalve, including inoceramid,
scaphopod and ammonite shells from the Penzhin Bay area and Talovka River basin, western Koryak Upland (95
samples) and also Southern Alaska (3 lower Albian ammonoid shells), are compared with some Callovian invertebrate
shells from the Russian Platform and Late Cretaceous molluscs from Alaska and Hokkaido. Warming maxima
have been recognized in the early Barremian (24,5°C), early Aptian-early Albian (18,4-25,9°C), late Cenomanian
(20,8-23,3°C), and late Campanian (22,4°C). The early Maastrichtian shallow-water cooling (10,2-16,9°C)
was also established there. The greatest biological productivity of high latitude seas falls on the early Aptian
(8"C =3,6-6,8%0) and Turonian (8"°C =3,2-4,3%0). It was suggested that extremely low 3'*O values found in
" aragonite elements of the Turonian Jnoceramus, western Koryakia, and well preserved lower Turonian bivalves of -
the planktonic foraminifers from high latitudes of Atlantics seem to be connected with freshenning of the surface
waters, which might be a result of the final stage of the Turonian humid climate in circum-Pacific areas. The data
newly obtained agree well with the isotope data for the Southern Hemisphere, and the paleobotanical evidences
from the Koryak Upland and adjacent territories. High temperatures of the surface waters in high latitudes of both
hemispheres and atmosphere warming in circum-Pacific areas during the Cretaceous are most likely explained by
active poleward heat transport and particularly due to the existence of a series of meridional seas and straits at that



