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AHHOTAIIMA

B crarbe nmpuBenieHbl pe3yabTaThl KOMIIJIEKCHOTO T€OXPOHOJIOTMYECKOT0 M3YUeHNs OTJIOMKEeHNI TUTTUN U3
paspesa Ha/AIONMEHHOI Teppacel Ha IpaBoM Oepery p. O6b B paitone r. Konmameso. ITo gamaemv 2Th/U-
[aTUPOBaHUA BO3PACT TUTTUM MOYKET OTHOCUTBCA K MHTepBaJy BpeMeHu 110—95 TwIic. jJeT. Pe3ysabTats! crio-
POBO-TIBLJIBIIEBOTO aHAJNM3a MO3BOJIMJIN IPEANIOJIOMKNUTb, YTO OHM OTJIATAJMCh BO BPeMs HIMPOKOTO PacCIpoCT-
PaHEHNA JIECHBIX CPEeJHETAEeKHBIX JIAHJIIA(TOB C TOCIOACTBOM B HUX €JIM, a KJIMMATUYECKNe YyCJOBUHA, IIO-
BUAVIMOMY, NPUOJIMIKAJINCh K COBPEMEHHBIM. BepOATHO, 9TO MOIVIO IIPOMCXOAUTE B MEXKCTaAMAJIbHOE Bpe-
MdA, conocTtaByasgemoe ¢ MVIC-5c, nay Ha 3aBeplIalOIMX dTalaX Ka3aHIEBCKOTO MeMKJeTHUKOBb.

Kiawuepsbie ciaosa: pPaanom30TOIIHOE OgaTUPOBaHUE, CHOpOBO—HbIJIbLIeBOﬁI aHaJM3, MeMXCTaanaJibHble I

MeMJIeJHNKOBbIE YCJIOBUA.

IIpencraBnerua o crpaturpaum u IaJjeo-
reorpacpuy BepXHEro HeOIJIeliCToIleHa 3alaj-
Hoit Cubupn ysxe He pas3 MOABEPraJucCh Iepe-
cMoTpy. VIHOT[Ia 3TO CBA3BAHO C Pa3BUTUEM Me-
TOJIOB KOJIMYECTBEHHOTO OIIpe/iesIeHus BO3pac-

Ta oTsoskeHmit. MaccoBoe ucrnosbzoBanne C-
matupoBanusa B Cubupm nHawasoce ¢ 1960-x rr.
¥ TOTAA CJIyYaJICh IIePeCcMOTPHI cTpaTurpadmumn
TOJBKO IIOTOMY, UTO OHa HE COOTBETCTBOBAJA
TOJBKO YTO TosydeHHBIM *C-pmatam. IToz:xe,
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yoxe B 1970—1980 rr., moaBmMINCh COMHEHMA B
HEKOTOPBIX KOHeYHBIX *C-1aTupoBkax oTyoxe-
it IIpuenucetickoit Cubupu [Kungp, 1974] n
IIpnobea [3ybakos, 1974], KoppeanpyeMbIxX C
MIVIC-3. X0oTa OCHOBHOE KOJIMYECTBO JaTUPOBOK
[IPM3HAHO BaJMIHBIMMU U Ha X ocHOBe H. B. Kunpg
[1974] BRImeMIa B KaprMHCKOe BpeMs TPU II0-
TeIVIeHMUA ¥ pa3fesidllye MX ABa IM0X0J0oa-
HyA. B paspHelIeM, X0TdA NO-IIPeKHEMY CTpa-
TurpaduuecKkre IocTpoeHnsa 6a3upoBasCh Ha
YC-patupoBanum, O0ZHOBPEMEHHO IIPOM3BOJVI-
JIUCH U PeBU3NU 3TUX naT [Apxunos u ap., 1980;
Apxwunos, 1997].

ITocanenune 20—25 jeT B ¢BA3U C aKTUBHBIM
Pas3BUTHEM METOZOB 3JIEKTPOHHOTO ITapaMarHuT-
Horo pesoHaHca (JIIP), onTuyecky cTUMYJINPO-
BanHOI1 sroMuHecniennn (OCJI), ypaH-TOpUEBO-
ro natuposauns (2°Th/U) peBusus paguoyrie-
POIHBIX JaT IPONOJIKMUJIACH, YTO IIPUBEJIO K
M3MEHEHMI0 B3IJIANOB Ha XPOHOCTpaTuUrpaduio
M TIaJIeoreorpamio BEPXHETO HEeOILJIENCTOLIeHA
Cubupn. B psane onopHBIX pa3pe30B OTJIOMKEHN,
koppespyemble ¢ MVIC-3, okasaynchk OTHece-
uel Kk MVIC-5 [Apxwunos, 1990; Apcaanos u np.,
2004; AcraxoB m gp., 2005; AcraxoB, Manre-
pyx, 2005; Jlayxua u ap., 2008a, 6; u gp.].
HepasmguocTs “crapeix” “C-BospacTHbIx maH-
HbIX B TOM 4MCJIe IIOATBEPANMJIACH IIOJyUeHVEeM
HOBBIX TeIleph ysKe 3amlpefeNbHbIX *C-maTupo-
BOK. IIpuumna Takux M3MEeHEHU CBA3aHa C yCo-
BEPIIEHCTBOBAHMAMM B IIPAKTUYECKOM IIPMMe-
uenvu *C-metona [Apcnanos u gp., 2004]. Cae-
JyeT OTMETUTb, YTO IIOJIydeHMEe KOPPEKTHBIX
YC-naTupoBOK nMA OTIIOMEHMIT ¢ BO3pPacTOM,
OJMMBKMM K IIpeJlesly BO3MOXKHOCTENl MeTona,
ABJISETCSA CJIOMKHOI 3aziadeil 13-3a BO3MOYKHOTO

BJIMAHNUA Ha OINpeJiessAeMblll BO3PaCT MUKPOIIPYI-
Meceil COBpeMeHHOro uiy 0oJjiee MOJIOZOTO, YeM
obpaser, yrauepoga. ITosTomy mgyia naTtupoBaHuUA
TAKMX OTJIOKEHMII 10 BO3MOXKHOCTY CJIEIyeT
JIOTIOJIHUTEJIBHO JMCIIOJIb30BATh APYTME MEeTOIbI
reoxpoHomeTpuu [Makcumos, Kys3uernos un np.,
2010].

B Hacroamed cratbe 00CY)KIIAIOTCA HOBBLIE
JaHHBIe KOMIIJIEKCHOTO T'eO0XPOHOJIOTUYECKOTO
UBYYEeHNs OPTraHOTEHHBIX OTJIOMKEHUI 13 paspe-
3a Ha Cpeguert Obu B r. Kosmameso (puc. 1).
Panee, naunnaa ¢ 50-x rr. XX B., OTJIO}KEHUSA B
oOHasKeHNV HaIIOJIMEHHOJ Teppachl Ha IIPaBOM
O6epery p. O6p B parione r. KosmaieBo HeogHO-
KPaTHO M3ydaJuch, B TOM dYUCJIe C IIpUMeHe-
HIEM CIIOPOBO-TIBLIBIEBOT0 aHaym3a u *C-ma-
TupoBanua [Mapkos, 1956; I'puuyk, 1961; 3y-
b6akoB, 1972a; Apxunos u gp., 1973; Bosakosa,
Mmuxarinosa, 2001; Muxaiimosa, 2004]. ITo opra-
HOCOJZIepsKaImM obpasiam, 0TOOpaHHbIM Ha pas3-
HBIX BBICOTaX ¥ B Pas3HBIX MecTaxX OOHaKeHUA
Ha IPOTSAKEHUM He MeHee 4 KM II0 IIpaBOMY
6epery p. O6b, momydens! *C-naTupoBkyu B nHTEP-
BaJle OT HECKOJIBKMX TBIC. JeT A0 45 TwIC. JeT.
VIuTepec mpepcraBiAna lLieHTpPaJibHAA U HIUK-
HAA yacTu oOHaKkeHUA. OcoOEHHO 3aciyKuBa-
FOIVIM BHMMAaHMA U IPO0JIeMaTUYHBIM OKa3aJI0Ch
TO 06CTOATENIHCTBO, YTO B OJLHOM MeECTE O3ep-
HO-aJITIOBMAJIbHbIE OTJIOMKeHuA nmenn *C-pos-
pact 39—30 TeIC. JeT [Apxumnos u np. 1973], a
B IPYToil TOYKe OOHAYKEHMHA AJIA TAKUX JKe OT-
JIOSKEHUII TI0JIydeH Bo3pacT ysxke 46—41 Teic. jeT
[3ybakos, 1972a). Ilesnb mccienoBaHMA — OIIpe-
JeJieHne (yTOYHEHNME) XPOHOCTPaTUrpaduaeckoin
TO3UIMN U YCJIOBMIT (POPMMPOBAHMA OPTaHOTeH-
HBIX CJIOEB M3 DTOJM YacTM Teppacbl Ha OCHOBE
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Puc. 1. Mecronososxenne paspesa Komamameso, B ckoOkax roz otbopa odpasiion
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MX KOMIIJIEKCHOTO I'€OXPOHOJIOTMYECKOTO M3yde-
HUA C IpUMeHeHVEM 230Th /U, 14C_meromoB naTu-
POBaHMsA U CIIOPOBO-TIbLIBIIeBOro aHasmsa (CIIA).

MATEPUAJI 1 METOJIbI

IloneBble paboTbl Ha oOHaskeHuM B TI. KoJ-
rmamreBo nposoayyvick B 2008 r. ObHakeHne Ha
npaBoM Oepery p. Obp mpoctupaerca OT Ipu-
craHy r. KosmmaireBo BBepX IIO TeYEHMIO IIPU-
MepHO Ha 3,5 KM g0 nporoku Martusanra. Ctpo-
eHMe paspesa M3MeHuMBoe. BricoTa o0HaKeHMA
oT OpoBKM 10 ypesa BoAbl B p. OOb TakiKe Me-
HAeTcAa oT 12—14 no 15—16 m. ITo cpaBHeHUIo c
1960—1970 rr. mpousolIes CyIIeCTBEHHbBIN IO~
MBIB IIpaBoOro Oepera, B HEKOTOPBIX MeCTaX
Jlaske 3a(pUKCHUPOBAHO paspylIeHyre acgabTo-

Ob11iee
OImMCaHe
paspesa
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BO#1 moporu. CresiaHa pacymcTKa IPUOIN3UTENb-
HO B 0,5 KM OT BEepXHero II0 TEYEHMIO KOHIa Oe-
peroBoro oOpeIBa. ITosiHaa BeIcOTa OOHAYKEHMA B
MecTe PaCUMCTKM OKOJIO 15 M. BCKpBITHI cieny-
oIMe cJaou cBepxy (0T 6poBKM) BHU3 (puc. 2):

Caoit 1. 0—2,5 m. Cynecs JieccoBUIHAA.

Caont 2. 2,50—5,45 m. IlepecianBanue cyrme-
CI Cepoii, JeTKOM U aJIeBpUTa KeJTOT0 OT TOH-
KO3epHMCTOro 1o rpydosepuucroro. Cyeck He-
cJIONCTasdA, aJIEBPUT TOHKOCJIOMCTBIN (MOIITHOCTD
CJOMKOB IO 1—7 MM) HIpeKpacHO OTMBITBI U
oTcopTupoBaHHLIN. Ilo mpocTMpaHNIo 5TO nepe-
cJaMBaHME 3aMeIlaeTcsa IIECKOM C IIPOCJIOAMMU
cymeceii u/mnu cynecamu. B HuskHeN yacTu cios
HabJII0TaroTCA KproTypbarnmm.

Caoit 3. 5,45—6,35 m. 'mrTua anespurucras,
BBEPXY CMUJIBHO TOpQsAHMCTaA 0 Topda, Tropu-

e~ ——~—_— Y 5’05

5,45

14 gag. et
47 800 + 2160 (JIY-6025A)

>43 400 (JIY-6025B)

—}14C, KaJL JIeT
250 000 (JIY-6030)

6,35

‘L 6,90
M

MeJIK/e 00JIOMKI
IpEBECUHBI
KpuoTypbanun

230Th /U u '4C — ypau-tropuessie un
paanoyraepoaHble JaTUPOBKN

Puc. 2. JIntonornyeckoe omucaHye M KOJMYECTBEHHEBI BO3PACT OTJIOMKEHMII paspesa Ha IpasBoM Oepery
p. O6s B r. Kosmmamreso
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30HTAJIbHO- ¥ JIMH30BMUAHOCHIOMCTaA. Jlo Torybu-
HBI 40 cM OT KPOBJMU CJIOA peobiasaeT TUTTUA
IIOCJIONHO OTOp)OBaHHAA;, HUMIKE IIPEBAJIMPYeT
aJIEBPUT CEPBIN C JIMH3aMM ¥ IIPOCJIOAMM TUT-
TUU C OTAEJIBHBIMY MEJIKVIMM IIIeIIKaMu ¥ 00JI0M-
KaMM JApPeBeCUHBI, MOITHOCTb KOTOPBIX NI0 3—
7 cM. B mogorBe csioa 3 ruTTA U TOPQ 3aJiera-
IOT B BUJe IIPOCJIOSA MOIIIHOCTBIO 5—7 cm. Ilo mmpo-
CTUPAHUIO TUTTUA IIE€PEXOAUT B CYIJIMHKY, Mec-
TaMl TOP(AHNUCTHIE.

Caoit 4. 6,35—7,7 M (MOIIIHOCTb BUAMMAS).
IlepecnanBanmMe TOHKO3EPHMUCTOrO IeCKa U
aseBpura. OT KpoBanu cyos 4 mo rayomus 40 cm
npeobaagaet anmesput. Husxe 3ageraer 5—10 cm
IIecKa OT P3KaBO-OXPUCTOrO N0 depHoro. Emre
HMKE PACIIOJIOXKEH IIECOK JKeJIThIi, TOpU30H-
TaJIBHOCJIOVICTHIIL.

Hammune xpmorypOanmii (B HMMKHEN 4YacTU
CJI0S 2) OTMEYEeHO U B IIPEeABbIAYIINX ONMCAHUAX
[ApxumnoB n np., 1973].

Jlna ompenenenus Bospacrta ‘C-meTomom
0TOOpPaHO HECKOJIbKO 00pa3l0B OPraHOT€HHBIX
OTJIOXKEeHMII ¢ pasHbIX IIyOmMH u3 cjaod 3. JaTu-
PpoBaHNMEe IIPOM3BOAMJIOCH II0 T'YMMHOBBIM KIUC-
JoTraM U3 Topda, a TakKsKe II0 OCTATKaM Jpe-
BECUHBI U PaCTUTEJIbHOMY AeTputry. Ilpumenamn-
CA YKUMJIKOCTHOM CUMHTWJILIAIMOHHBIN MEeTOJ 13-
Mepenus axtupHoctu ‘C B GeHsose, cuHTe-
3MPOBAHHOM M3 YIJIEPOJCOAEPIKAIINX obpas-
108 [Apcnanos, 1987]. Kammbposka *C-maTum-
POBOK IIpMBEZIeHA C JMCIIOJIb30BaHMEM IIPOTPaM-
mbel CalPal2007 _HULU [http://www.calpal-
online.de].

g natupoBanHusa 230Th/ U-meTomom oTobpa-
HbI 00pasIbl Uepe3 KasKAble D CM M3 BepXHEeil
HauboJiee OPraHOCOJZIEPIKAIllell YacTU CJIOA 3.
IIpu onpenenernu 2>°Th /U-BospacTa opraHores-
HBIX OTJIOMKEHNI, KaK IIPaBUJO, HEOOXOOUMO
BBOJUTH KOPPEKIMIO Ha JEeTPUTHOE M30TOITHOE
3arpsAsHeHNe, MoNaJaollee B OTJIOMKEHNUA B MO-
MeHT uXx popMupoBaHuA. B sToM ciydae mpu-
MEHAIOT TaK Ha3bIBaeMble M30XPOHHBIE ITPMOJIVI-
SKEeHIHA, [I03BOJIAOIINE ITPOVI3BOANTE KOPPEKIINIO
aHAJIUTUYECKNX JAHHBIX AJA Habopa 0IHOBO3-
pacTtHBIX 0OpasnoB [Ludwig, Titteringon, 1994;
Geyh, 2001; Kys3uenos, Makcumos, 2003]. B
namHOi pabore onpexenenue 22'Th/U-pospac-
Ta IPOM3BOAMUJIOCH C IIPMMeHEHNEM HOBOI Bep-
cuM MB30XPOHHOrO npubimkeHus [MaxkcuMmos,
Kysnernos, 2010; Maxkcumos u ap., 2015], BrJro-
Halolel CJIenyIoIIyo II0CJIe0BaTEeIbHOCT Jeli-
CTBUI:
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— BBINIOJIHEHVE PAOMOXVMMIYECKOr0 aHaJM-
3a n3oronoB U u Th B o0pasuax ¢ ucnojab3oBa-
HMeM MeTOoauK BbimenauymBauusa (L/L-momess)
u nojyHoro pacreopenusa (TSD-mozesns);

— BBIYMCJIEHVE 3HAYEHUI M30XPOHHO-KOP-
PEKTUPOBAHHOTO BO3pacTa OTAEJbHO II0 IBYM
mozesnaMm (L/L m TSD) mna pasHbIXx KOMOMHAa-
nuit 06pas31oB;

— OLleHKa M30XPOHHOTO BO3pPAacTa Ha OCHOBE
CPpaBHEHNA CXOOVMOCTU 3HAYEHU M30XPOHHO-
KOPPEKTMPOBAHHBIX NATUPOBOK, PACCYUTAHHBIX
JIJIS OJTHOTO ¥ TOro ske Habopa oOpasios no L/L-
u TSD-monesisam.

CorsylacHO mocJiefHEMY IIYHKTY IIpeJIoJiara-
ercs, 4TO creneHb cxommmocTu L/L- m TSD-
JaTUPOBOK CBUIETEJIHCTBYET O CTEIIEHU BBIITOJI-
HYMOCTY OBYX IPEZIIOCHLIOK M30XPOHHOTO IIPY-
osmsxenua [Maksimov et al, 2012]: 1) B BeI-
OpaHHBIX OJHOBO3PACTHBIX 00paslaxX OOJIKHA
6I:>ITI:> OJHa M Ta Ke BeJIM4YMHa IIePBMYHOTIO TO-
pUEeBOro 3arpA3HEeHMdA, a 3HAYUT U KOPPEeKIN-
OHHOT'O MHJIeKCca; 2) 00pas3nbl ABJIAITCA 3aKPbI-
TBIMJ PAAVIOMETPUYECKMMY CUCTEMAMM OTHOCH-
TEJBbHO M30TOIIOB ypaHa U TOPU.

3HaYeHNA M30XPOHHOIO BO3PACTa PaCCUNThHI-
BaJIUCh C MCIOJb30BAHMEM ABYX Pa3HbIX METO-
muk [Maksimov et al, 2006; Maxkcumos, Kyz-
HeroB, 2010]. CoryacHO JIMHENHO METOOUKE
KOPpPEeKIMA M30TOIIHbIX OTHOIIEHNII HeobXomui-
MBIX JIJIA OIIPEIeJIeHA BO3PACTa IIPOU3BOAUTC
13 IIapaMeTpPOB JIMHENHBIX 3aBUCUMOCTeN (KOop-
PEKIMOHHOrO MHEKca f), IOCTPOEHHBIX 110 aHa-
JIUTUYECKVM IaHHbIM. HeJmHelHbIi criocod 3a-
KJIOYaeTcsa B IOAOOpe 3HAUYEHUS KOPPEKIVIOH-
HOTO MHJeKca f, IJIA KOTOPOro JOCTUTaeTCsa MU-
HUMAaJBHBI pa3dbpoc MHAMBUAYAJIBHO-KOPPEKTI-
POBaHHBIX NAaTUPOBOK BbIOpaHHOrOo Habopa 00-
pasnos. Pa3bpoc BrIpaskaeTcsa OTHOCUTEJBHOM
BeJMYMHONM d, KOTOpas paBHSAETCA OTHOIIEHUIO
KBaJPaTHOTO KOPHSA M3 BBIOOPOYHOI AVCIIEPCUN
COBOKYITHOCTY MHAVIBUAYaJIbHO-KOPPEKTUPOBAH-
HBIX JATUPOBOK K MX cpeaHeapudPMeTUIeCKOMY
s3HaueHnio [Geyh, 2001]. IIpuMmeHeHre OBYyX Me-
TOOUK IMO03BOJAET OCYIIECTBJATH B3aMMHBINI
KOHTPOJIb PACUETHBIX JAHHBIX.

JJ1g crIopOBO-IIBLIBIIEBOIO aHAJIM3a OTOOPAHO
25 11pob gepes 10 cM U3 TUTTUM C IIPOCJIOAMY TOP-
da (caoint 3) n uepes 20 cM U3 ITePEKPHIBAIOIINX
¥ TOMCTUJIAIOIINX TUTTUIO ITIeCKOB (cJyiom 2 u 4).
IIpensapurensuasa o6paboTka Mpobd BBIIOJIHEHA
C IpUMeHeHMeM IesiouHoro Metoga JI. con Ilo-
cTa (Jig OpraHOTEHHBIX OTJIOMKEHUII) U cernapa-
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Puc. 3. JluHeliHble 3aBUCUMOCTM B M30XPOHHBIX KOOPAMHATAX, IOCTPOEHHbIE II0 AHAJUTUYECKUM JTaHHBIM
OTJIeJIbHO MIJIA KasKIOoi M3 ABYX MofeJseil XuMudeckoit obpaborku obpasios (TSD u L/L).

1 — CIUIOIIHBIMM JIVHMAMM yKa3aHbI JIMHEJHbIe 3aBMCUMOCTM II0 YeThIpeM obpasuam c raybmr 5,55—5,60, 5,60—5,65,

5,75—5,80 u 5,80—5,83 M (k03P pUIMEHTHI IMHENHOM 3aBIUCUMOCTY M BO3PACT — B IPABOM HIDKHEM YTJIy); 2 — IPEPBIBU-

CTBIMM JIMHMAMM yKa3aHbI JIMHEHbIE 3aBMCUMOCTM II0 BCeM IrtecTy obpasiaM (KoaUIMEeHTs! JIMHEHHO 3aBUCUMOCTI U

BO3PAcT — B JIEBOM BepXHeM yriy), A L/L-Momesny BO3pacT OIpenesnTbh HEBO3IMOXKHO 1M3-3a HeOOJIbIIOro Koaddumy-
€HTa KOPPeJAINN

mmoHHOro Metozna B. II. I'puuyka (mas MuHepo-
TeHHBIX OTJIOMKEHNI), NeTaJIbHO ONMCAHHBIX B
pabore B. IL. T'puuyka u E. JI. SaxmmHckoit [1948].
Ha zakmrounrtesipbHOM cTaammu aHadu3a NIpUMe-
HeHa YJIbTPa3BYKOBas OYMCTKA IIPOO METOIOM
IpocenBaHuA depes cuTo 7 MKM. CIIopOBO-IIBLIb-
LeBasa auarpamMma (puc. 3) IIOCTPOeHa C MCII0JIb-
3oBaHneM nporpamm Tilia, Tilia Graph n TGviw
[Grimm, 1993, 2004]. IIporeHTHOE comepsKaHMe
Ka’KJOro INbLIbIIEBOr0 M CIIOPOBOTO TaKCOHA
IIOACYMTAHO OT ODOIell CyMMBI IIBIJIBIIBI HAa3€eM-
HBIX paCTeHWI, 3a MCKJIIOUEHNEM BOJHBIX.

PE3YJbTATBI

PesysnpraTer mabopaTopHO-aHAIUTUUECKOTO
UBYUYEHUA OTJIOMKEHMUI U3 HUYKHEN YacTu KOJ-
ITaIlIeBCKOJ Teppachl OTPAaHNYMBAIOTCA MHTEPBa-
Jgom 5,05—6,90 M, BKJIIOYAIOIIMM HIUKHIE 55 CM
cjosa 2, Bech cioit 3 (rurtum) 1 BepxHue 40 cm
caoa 4. CxeMaTHUYHO Bce IOJIy4YeHHBIE JaHHBIE
oTobpaskeHBI Ha puc. 2.

Ionyueno Tpu *C-patuposkmu:

— II0 TOPAYUM T'yMMHOBBIM KMCJIOTAM, BBI-
JleJIEHHBIM M3 KPYIHOM ppaknuy obpasia Top-

da c¢ rrybunsr 5,60—5,73 m — 44 200 = 1710 Jer,
KaJanOpoBaHHBI Bo3pacT — 47 800 + 2160 set
(JIYV-6025A);

— 0 TOpPAYMM T'yYMMHOBBIM KMICJIOTaM, BBIfe-
JIEHHBIM U3 MeJIKOV (ppakmyuy obpasua Topda ¢
TOV sKe roryouHbl 5,60—5,73 m — =239 400 Jet, xa-
JMOpOBaHHBII Bo3pacT — 243 400 Jet (JIY-6025B);

— II0 ApeBeCHLIM OCTATKaM U PaCTUTEJHEHOMY
IeTputy c roryounst 6,04—6,07 m — 246 150 Jer,
kasmbpoBaHHbNT BozpacT — 250 000 Jset (JIV-6030).

OueBUOHO, YTO 14C—,Z[aTI/IpOBaHI/Ie IpoBeJie-
HO NpPaKTUYEeCKM Ha IIpefiesie BO3MOIKHOCTE
MeTOo/la ¥ HUYTOKHOE 3arpA3HEeHNe MOIJIO IpU-
BECTU K MCKaKEHUIO BO3PACTHBIX MAaHHBIX. B
pAne ciydaeB KpynHasa (ppakiyma obpasia uMeeT
MeHbInmit *C-Bo3pacT, YeM MeJKad, UTO MO-
SKeT BBI3bIBATHCA IIPOHUKHOBEHMEM KOPHEN COo-
BPEMEHHOI pacTuTesbHOCTU [ApciaHoB, 1987].
ITosTOMYy BEpOATHOCTHL OMOJIOMKEHMA 00pasla
JIY-6025A Hesb3d UCKJIIOYATD.

Vzoxpounoe *'Th/U-naTupoBanue mpose-
JIeHO NOJIA OTJIOMKEeHMII TMTTuit ¢ rayomu 5,50—
5,83 M. PegynbTaThl pagoXMIU4eCcKOro aHaJM-
3a mrecTy 006pasloB IpUBeeHb! B Tabiauie. Pac-
geTsl L/L- 1 TSD-130XpoHHO-KOPPEKTMPOBAH-
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234U/238U

3 ZBOTh 232Th ZSUTh/234U

3

3oaa, %

Tnybnna, m

pacrnazoB B MMH./T obpasia

Meton BeimenaunBanus (L/L-momens)

1,0552 = 0,0226
0,6617 = 0,0262
0,6441 = 0,0222
0,4988 = 0,0133
0,5185 = 0,0192
0,6817 = 0,0241

1,2590 % 0,0285
1,2573 % 0,0595
1,2219 + 0,0337
1,1431 =+ 0,0406
1,1979 % 0,0543
1,2106 = 0,0500

0,8380 = 0,0259

1,0535 = 0,0214
0,9557 + 0,0163
0,9932 =+ 0,0218
0,4554 % 0,0157
0,9812 % 0,0101
0,9346 = 0,0184

0,8843 = 0,0197

0,8382 = 0,0191
0,5263 += 0,0225
0,5271 = 0,0109
0,4363 = 0,0123
0,4329 = 0,0171
0,5631 = 0,0211

85,4

5,50—5,55

1,1475 = 0,0505
1,2069 = 0,0513
0,7181 = 0,0340

0,7594 = 0,0146
0,7773 = 0,0194
0,3582 =+ 0,0140
0,7009 = 0,0085
0,7680 = 0,0167

90,5

5,55—5,60
5,60—5,65

90,2
84,1

5,65—5,70
5,75—5,80

5,80—5,83

1,3517 = 0,0528
1,1265 = 0,0467

91,7

88,0

ITonnoe pactBopenue (TSD-mopesn)

2,1305 = 0,0630
1,5968 = 0,0432
1,7089 = 0,0681
1,7983 =+ 0,0900
1,6445 + 0,0535
1,6493 =+ 0,0607

1,1055 = 0,0355
1,0136 = 0,0309
0,9765 = 0,0432
1,1517 % 0,0741
1,1060 = 0,0448
1,0295 = 0,0427

0,9221 = 0,0316
1,0143 = 0,0405
0,9644 = 0,0470
0,9295 = 0,0643
0,9734 = 0,0437
0,9117 * 0,0404

2,3632 = 0,0370
2,0842 = 0,0539
2,1641 =+ 0,0522
2,0106 = 0,0874
2,3228 =+ 0,0589
1,8844 = 0,0412

1,9645 = 0,0339
1,6197 = 0,0476
1,6481 =+ 0,0462
1,6715 = 0,0797
1,6007 = 0,0495
1,5036 = 0,0370

1,9272 + 0,0586
1,5754 = 0,0428
1,7501 = 0,0692
1,5614 = 0,0820
1,4870 = 0,0502
1,6020 = 0,0594

85,4

5,50—5,55

90,5

5,55—-5,60
5,60—5,65

90,2

84,1

5,65—5,70
5,75—5,80
5,80—5,83

91,7

88,0

HBIX NaTMPOBOK B PaMKaX HOBOI BepCUM M30-
XPOHHOTO NIPUOIMIKEHNA II0Ka3aJIM, YTO UX 3Ha-
YeHMA OKa3aJMCh OTHOCUTEJbHO OJMBKNM IJid
Habopa 0bpasnos ¢ royous 5,55—5,60, 5,60—5,65,
5,75—5,80 n 5,80—5,83 m. Ha puc. 3 npexncras-
JIeHbI JIMHEHbIe 3aBUCUMOCTY (M30XPOHEI), II0-
CTPOEHHBbIE II0 AHAJUTUYECKUM TOYKaM (COOT-
BETCTBYIOLIUM 3TUM o0pasnam), 1 UxX Koadpdu-
LMeHTHI (cIpaBa BHUBY), I'Ze KOPPEKLMOHHBIN
UHJEeKC f paBeH OTPe3Ky OTCeYeHUsA Ha OCU
opauHaT. Ero 3HadYeHMe MO3BOJAET OLEHUTH
BKJIaJ, II€PBUYHOI'O0 J€TPUTHOTO (TOPMEBOIO)
3arpA3HEeHUsdA, ¥, TaKUM oOpas3oM, CKOppeK-
THUPOBaTh aHAJUTUUECKMe NaHHBIE. Ecam nia
L/L-momesu BO3pacCT IIO JIMHEHON MeTOIUKe
paBer 78 = 5 TeIC. JeT, To ana TSD-moxme-
JY NTaHO TOJIBKO IPUONM3UTEJIbHOe 3HadeHVe
~104 TBIC. JIET, IIOCKOJBKY KOI(PPUIMEHT KOP-
peaanun JuHelHOM perpeccun (R = 0,87) oka-
3aJICA HeJOCTATOYHBIM OJIA TOYHBIX BBIYVICJICHUIA.

AHAJIOTMYHO paccuMTaH M30XPOHHBIN BO3PACT
o HesJuHelHOV MeTonmuke. Ha puc. 4 orobpa-
JKeH noAbop KOPPEeKLVOHHOIO MHIeKca [ IJid
Habopa deTwIpex ob6pasnos. MmuaHMMYM Ha rpa-
¢uKe COOTBETCTBYeT 3HAYEHMIO f, IpU KOTO-
POM focTUraeTcsa MMHMMAJBbHBIN pasdbpoc Merx-
Iy MHOVBYUIYAJIbHO-KOPPEKTUPOBAHHBIMY ATV~
pOBKaMM JaHHBIX 00pa310B. JI30XpOHHBIN BO3-
pact, paBHbII 77 = 2 ThIC. JeT gia L/L-monenn
n 103 = 9 twIic. JeT naa TSD-mopenu, coryacy-
eTCA C NAaHHBIMM pacdeToOB IIO JIMHEHOJ MeTO-
IIVIKe.

Paszbpoc mesxnay L/L- u TSD-n30XpoHHBIMMK
JaTUPOBKaMy BecbMa OOJIBIIION, YTO ITO3BOJA-
eT B JJaHHOM CJIy4ae TOBOPUTBH O BechbMa TIpPy-
6oit orenke 23°Th/U-BospacTa, MOJIydeHHOI
COIJIACHO HOBOJ BepCHUM M30XPOHHOTO MIPMOJIM-
sxeHuA. JIHTepecHBIM IIpeficTaBJAETCA CIEAYIo-
iee 06CTOATEIBCTBO — M30XPOHHBI BO3PACT II0
TSD-mozean M3MEHUTCS HEe3HAUYMTEJbHO, eCJIN
He JMCKJIIOYATh M3 PacdyeToB 00pasIbl ¢ IIyOuH
5,50—5,55 1 5,65—5,70 M (cm. puc. 3). B aTom ciry-
4Jae JIJIA BceX IIecTy 0b6pas3IjoB 3HAYEHNE BO3pa-
cta Oyzer paBHO, cOOTBeTCTBeHHO, 108 *= 18/12
n 99 £ 7 TBIC. JIET IO JMHENHO! ¥ HeJMHEeHOM’
MeTOAVKaM pacdera, Torga Kak jguda L/L-mone-
JIMI BOBPACT CYII[ECTBEHHO M3MEHUTCH, a II0 JIM-
HEIHOJ MEeTOJMKE ero na’ke He OIEeHUTH (CM.
puc. 3). IIprunHa NaHHBIX PACXOMKIAEHUI MOMKET
3aKJI0YaThCA B JIUTOJOTMUECKON HEOJHOPOSHO-
CTY TUTTUM TIO IJIyOMHHOMY IIPOPUIIIO, IIPOSAB-
JIAoIIericss B OOJIbIIIEH CTEeIleHM B aHaJ uTude-
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Puc. 4. Oupeneserne KOPPEKIMOHHOTO MHIEKCA f, COOTBETCTBYIOIET0 MUHMMAJJILHOMY 3HAUEHMIO BEeJIMUNHEI d,
XapaKTepusylolell pasdpoc MHAMBUAYAJIbHO-KOPPEKTUPOBAHHBIX NATUPOBOK YeThbIpeX 00pasloB ¢ IIyOuH
5,55-5,60, 5,60—5,65, 5,75—5,80 n 5,80—5,83 M. [l;a xkaknoil U3 MozeJsiell yKa3aH BO3pacT

CKUX NTaHHBIX, [IOJYYEHHBIX IIPU BBIIIIEJIauyBa-
uun obpasuos (L/L-mozmesnn), 4yeMm B ciydae UX
rostHOTO pactBopenus (TSD-mopesns). IToaTomy
MOJKHO IIPEIIOJIOMKUTDb, YTO M30XPOHHBIN BO3-
pact o TSD-mozmenn aBasgeTca Dojee HaEX-
HbIM. CorJlacHO BBIIIIE IIpencraBJIEHHBIM OaTV-
poBkaM agia sToii mogmesu 108 + 18/12 TeIc. eT
(nmuHelViHasA MeToamka pacdera), 103 = 9 u
99 =+ 7 TBIC. JeT (HesqMHeNHas MeTONMKa pac-
JyeTa) MHTepBaJl Bo3pacTa TUTTUN C IIyOMH
5,00—5,83 M HaxomumTca B pAuamazoHe 110-—
95 TwIC. JET.

Taxkum o6paszoM, 1o gaEEM 2>°Th/U pammo-
M30TOIHOTO MB3YYEHUA TUTTUY U3 HUOKHEN 9acTy
paspesa B r. KosmaieBo, BEpOATHO, OTJIAraJIICh
B paiione 100 TeIic. yleT Has3am. l4C—/t1a'r1/1p013}ca
47 800 %= 2160 xasmmbpoBaHHLIX JeT (JIY-6025A)
CKOpee BCero ABJAETCA OMOJOYKEHHOM, Torjaa
kak nBe npyrux =43 400 xain Jgetr (JIY-6025B)
n =250 000 rag. Jger (JIY-6030) Tak mam mHade
HOATBEPIKIAI0T pe3yabTaThl >Th/U-patupo-
BaHNA.

CropOBO-IIBIIBIIEBBIM METOZIOM M3Y4YeHO
25 1po6. BoapmmHuCcTBO 00HAPY KEHHBIX MUKPO-
doccnmit XOpoIIey COXpaHHOCTH, 32 VICKJIOYe-
HUeM eJVHUMYHBIX ITbLJIBIIEBBIX 3€PeH JICIIMHBI 1
IIMPOKOJIMCTBEHHBIX ITOpoy (BA3 1 ay0). Caeny-
€T OTMETUTh IIPUCYTCTBYE B HE3HAUUTEJHHOM
rosdecTBe (He Oosee 6 J) Bo Bcex obpasmax
IIBLIBIIBI ¥ CIIOP JIOYETBEPTUYHOIO BO3pacTa, a
TaksKe enuHMYHBIe 3epHa Tsuga, Ilex, Juglans,
Osmunda.

Ha crnopoBo-nIBIIBIEBO AyarpaMMe MOXKHO
BBIJEJIUTD IIIECTb 30H (puc. 5).

ITanmmnuozona Kol-1 (roybuua 6,90—6,30 m).
JaHHasa 30Ha XapaKTepusyeTcsa HU3KUM COZep-
SKaHMeM IbLIbIEI U criop (okoJio 30 3epeH), 4TO
ABJIAETCA HEJNOCTATOYHBIM JJI CTATUCTUYECKO
00paboTKM M IIOBTOMY Ha AuarpaMMme eIVHNY-
Hble TaKCOHBI He IIpe/cTaByeHbl. MOKHO oTMe-
TUTB, YTO B I'PYIIE JIPEBECHO-KYCTaPHMKOBBIX
Imopon nmpmucyTCTBYIOT eqMHIYHbIE 3€pHa IIbIJIb-
sl Betula sect. Albae n Pinus s/g Haploxylon,
a TpaBAHUCTBIX pacTeHuit — Poaceae n Cheno-
podiaceae. Ilo-BuauMoMy, JaHHas 30HA Xapak-
Tepu3yeT YCJIOBUA MeHee OJaronpuATHBIE, YeM
COBpPEMEHHEIE.

ITammuozona Kol-2, Picea (raybmnua 6,30—
5,75 m). Pe3ko Bo3pacTaeT KOJIMUYECTBO IIBLIb-
ubsl Picea no 30—80 %, comepskaHMe IbLIbIILI
Pinus xosaebaerca ot 5 mo 20 %, Betula sect.
Albae — ot 3 10 10 %. B He3HAUYUTEJILHOM KO-
audectBe (MeHee 1 9p) IPUCYTCTBYET IIbLIbIA
Larix, Betula sect. Nanae, Alnus. Tepmodnib-
Has dJopa, IpeJcTaBJIeHHaA eqVHNYHBIMY 3€P-
namu nbLIbIEl Corylus, Quercus u Ulmus BeTpe-
yaeTcsa cropagudeckn. Iloutn Bce oOHapyKeH-
HbIe IIbLJIBII€BblI€ 3€pPpHa INMPOKOJVCTBEHHBIX
IIOPOJ, IJIOXOJ COXPaHHOCTMU (MEJIKME, CMATHIE).
B rpynme TpaBAHUCTBIX pacTeHUiI, o0Ilee KO-
JIMYEeCTBO KOTOpBIX cocTtaBiasgeTr oT 10 mo 40 %,
moMmuHupyet newibna Cyperaceae u Poaceae.
CriopoBble pacTeHmUs MIpencTaBJeHbl Bryales,
Polypodiaceae u Botrychium.

433



434

©

I9HOE SI98aYIaI]] &

M

Kol-5
Kol-4

Kol-3

Kol-2

Kol-1

SITHHIKOILLOIADT

soredag

wniydhagog |13

20

20 40

wnuboydg
apaomipodfijod
19gedy SITHHAIRYSdIIOd ]

‘ds DuDLIIIDA |

oea0rso L

draoeNOUNURY | £

swaoRU0SAIOT | L \Mk__/\*\A

BRI |

L~

‘ds nuvrguen |

9eadeqe[ |

LN

9BI2RILIY |

Dapaydy |

.

sraoeLIoyar) I 22N

aeaoerpodouayy) | T

oeade[[AydoLie) |

QroorIIsseaq |[C

9B30RI)SY |

DISTWRLLY L

oeaoeldy |

eI MHWMYH bl

9Ba0BOJ

9radeIadAD
snadangQ |

LV_V_H_l_l_I_l_l_l_l_l_l_l_l_l_l_l

20 40 60 20

snwrn 14

N 7

EPVAY

xyng [Tl

L2ISDUY [

IbpIJbIla M CIIOPBHI

snupy |

smfiio) | 7.

apuppy "109s ppngag L \[' \”\M

e

aDqQly "193S Dnjag
uoqfixodrg 3/s snuid |

20

=]

uojfixoldny 3/s snuid

D201d
22407 |

A

$21qV/ |

— &[
20 40 60 80 20

[qagedy,

yHdRLOAYN 1 Bagada]f

¢ Il
WO ‘BHMOALr T g

525
545

565
585

605

625

645

20 40 60 80 100

665
685

Puc. 5. CnopoBo-nbLIbIEBas AuarpaMma OTJIOMKeHMi paspesa “Kosnarero”



CropoBO-IIBLIBIEBBIE CIEKTPHI OTPAKAIOT
PaCTUTEJILHOCTh JIECHOTO TUIA C FOCHOACTBOM B
HUX eJIN.

ITanuuozona Kol-3, Cyperaceae (royOmHa
5,75—5,45 ™). Pe3ko meHdAercA o0IMiI cocTaB
CIIOPOBO-MIBLJIBIIEBBIX CIEKTPOB — BO3pacCTaeT
comepsxaHye MbLIIbIELL TPaB 10 80 %. OCHOBHBIM
KOMIIOHEHTOM CIIEKTPOB CTAHOBUTCH IIBLIbIIA
Cyperaceae (40—50 %) u Poaceae (15—20 %), B
IpyIlle APeBEeCHBIX IIOPOJ IMIO-IIPeKHEMY IOMM-
HUpyeT IbLIbIla Picea, HO ee KOJMYECTBO He
npessitaer 20 %, a nbblsl Pinus u Betula sect.
Albae — 5 %. B rpymnne cuopoBBIX pacTEHUI 3Ha-
YYTEeJIbHBIX M3MEHeHUI He (puKcupyeTcH.

Ilo-BuauMomy, xXapaKTepPHO pacrIpocTpaHe-
HIE JIeCOCTEINHBIX JIAHAIIA(TOB, B KOTOPBIX
npeobJsiaaja 3JIaKOBO-OCOKOBaA TPaBAHUCTAA
PaCTUTENBHOCTb.

ITanmmuosona Kol-4, Pinus — Picea (romyOnna
5,45—5,30 m). CocTaB CIEKTPOB BHOBL PE3KO
MeHAeTCA — yBeJMYMBAETCA KOJINYECTBO IIbLIIb-
IIbI IpeBecHbIX opon ¢ 25 mo 45 %. Ilpeobia-
maet nbeLIblla Pinus, 3atem Picea u Betula sect.
Albae, ormeuenb! enuHnYHble 3epHa Abies, Co-
rylus, Alnus, Quercus u Ulmus. B rpymnne Tpas
Ho-npeskHeMy IIpeobiaanaet noliblia Cyperaceae
u Poaceae. B rpymnne cnoposbix HabgronaeTcsa
yBesmdeHne crop Bryales. OTmeuaerca peskoe
Bo3pacTtanue (¢ 2 10 13 %) ObLIbLILL U CIIOP IIe-
PEOTIOMEeHHBIX OYeTBEePTUYHBIX PaCTeHUII
(Redeposed).

CocTaB CIIEKTPOB CBUJIETEJBCTBYET O pac-
IIPOCTPAaHEHNN CEeBEPOTAEeIKHBIX COCHOBO-EJIOBBIX
JIECOB C ydacTueM Oepesbl.

ITanmmuosona Kol-5, Pinus — Betula (royomn-
Ha 5,30—5,15 m). KpmuBasa comep:KaHMA OBLIBIIBI
JIPEBECHBIX IIOPOJ Bo3pacTtaeT 1o 60 %, 3a cuer
yBesndenus nblibibl Pinus (mo 30 %) u Betula
sect. Albae (20 %) n cumxenus — Picea (1o 1 %).
3[ech 'Ke B HE3HAUUTEJbHOM KOJIMYEeCTBe (PUK-
cupyercsa nsuibiia Corylus, Alnus, Quercus u
Ulmus. Cpenu TpaBAHUCTON PaCTUTEIBHOCTU
npeobsaanaior Cyperaceae u Poaceae, cpenn
criopoBbIx — Bryales.

Haubouspmmee pacnpocrpaHeHMe MOTYyUNIIN
ceBepoTaesKHble COCHOBBIE U Hepe30BO-COCHO-
BBIE Jieca.

ITanmuozona Kol-6, Cyperaceae — Bryales
(roybuna 5,15—5,05 M). B cnopoBO-TIIBLIBIIEBBIX
cuekTpax moMuHupyet mnblabila Cyperaceae,
Poaceae u crioper Bryales. Conepsxanne octaib-
HBIX KOMIIOHEHTOB CIIEKTPa PE3KO0 COKpalllaeT-

ca. Obirasa cyMMa IBLIBIIBI APEeBEeCHBIX II0OPOJ, He
npesbimaet 25 %.

Ha cnopoBo-nbLiblieBoi AuarpaMMe obpartia-
eT Ha ceba BHMMaHME abCOJIIOTHOE TOCIIONICTBO
OBLIbIBI €JIM B HUMKHEN U I[eHTPaJIbHOM YacTAX
cios ruttun (maanHozoHa Kol-2). OTo obctosa-
TeJBCTBO MOYKET CBUJIETEJILCTBOBATE 00 yBJIAMK-
HEeHNI RJMUMaTa U yBeJIMYeHNM OCaIKOB. Eab
IIpOM3pacTaeT B YCJOBUAX HEMKAPKOIrO JeTa U
YMEPEHHO XOJIOJIHOV 3VIMBI C OOMJIBHBIM CHEXK-
HBIM IIOKPOBOM B TedeHMe Hambojee XOJIOIHO-
ro nepuoga [Tonmaues, 1954]. Xox paszBuTuUA
KPMBOJ IPOI[EHTHOTIO CONEPIKAHUA IBLIbITLI eJIN
aHaJIOTM4YeH TAKOBOMY HAa CIIOPOBO-IIBLIBIIEBOIL
IuarpaMMe S5TOTO JKe paspesa, HO M3Y4UeHHO-
ro paree [I'puuyk, 1961]

CocTaB CIIOPOBO-TIBLIIBIEBBIX CIIEKTPOB ITaJIV-
HOo30H Kol-2 n Kol-3 cBuzmeresscTByeT 0 TOM,
4TO ycJoBUA (POPMUPOBAHMUA T'MTTUM He OCTa-
BaJich nocroauubIMU. Ha rorybuue 5,75 M puk-
CUpyeTCsa pe3Koe M3MEHEHNE B COCTaBe CIIeKT-
POB, KOTOpbIe XapaKTepMU3YIOT CMEHY JIeCHBIX
dopmannii ¢ TOCIOACTBOM €JIM JIECOCTEITHBIMU,
B KOTOPBIX AOMMHUPYIOT 3JIaKOBO-OCOKOBBIE
IPYHIMPOBKY PACTUTETILHOCTI.

OCHOBHBIM KPUTEPUEM IJA BBIIEJIEHUA Ka-
3aHIIEBCKOTO MEMKJIeTHUKOBbA 3amagHoii Cubn-
pu ABJAETCA IPUCYTCTBUE B CIIOPOBO-IIBLIIbIIE-
BbIX CIIEKTPaX IIbIJIbIbI HIVPOKOJIVICTBEHHbBIX I10-
por [T'yproBasa, Kpusonoros, 1988]. Onnako B
HameM CJiy4dae IIbLJIblla IIMPOKOJIMCTBEHHBIX
IIOPOJ IPeCTaBJIeHA eOVIHNYHBIMY, MEJIKVMU U
IIOBPEXKJIeHHbIMY 3epHamMu. VX HamuboJbIlee KO-
JIMYEeCTBO BCTPEYEHO B BepXHel YacTu paspe-
3a, KOTOpad IIpeACTaBJIeHA CYIIeCAMM U aJjieB-
putamu, a He B ruTTMu. Kpome Toro, B masm-
Ho3oHe Kol-2 oTmeuaroTca enVHWYHBIE 3€pHA
IIBIJIBIIBI JIVICTBEHHUIIbI. MCXOIIH 3 3TOr0, MOMX-
HO IIPEJAIOJIOXKUTb, YTO BO BPeMA (POpMMIpOBa-
HIA LeHTPaJIbHOM U HUMKHEN YacTell IUTTUN -
POKO pacIpOCTPaHMIIUCE JIECHBIE CpeIHeTaerX-
HBbIE JIaHIILHaCbTbI C TOCIIOACTBOM B HUX €JIM, a
KJIMMaTUYEeCKMe YCJIOBUA, IO-BUIUMOMY, SBJIA-
Jmch OJMBKMMM K COBPEMEHHBIM, HO He TeIljee.

OBCYRJEHME

Panee nna HuiKHeN 4yacTu HaIAIIOMMEHHON
Teppackl Ha IpaBoM bepery p. O6s B r. Kosna-
LIeBO OIYyOJIMKOBAHBI CJIENYIOIINE Pe3yJIbTaThl.
JJ17 03epHO-aJIIIOBMAJIBHBIX CJIOEB U IIOJICTUIIA-
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IOMYX UX TOP(PAHMYUKOB, IMTTUM, CIabO-TyMy-
CYPOBAHHO JIyrOBO-00JIOTHO ITOYBHI IIOJIYYEHBI
14C—,Z[aTI/IpOBKI/I B AmuarnazoHe 38—26 ThIC. JIeT
[ApxunoB u np., 1973; Karasor.., 1985]. Taksxe
omy6mkoBana *C-gatuposka 45 000 = 600 Jer
(JIT'-42) 1o obpasiy LpeBecUHBI U3 IIeCKa HIUNKe
CJIOS MJIOBATOT'O TEMHOTO-CEPOTO CYIJIMHKA (MOII-
HOCTbIO OT 0,6 M 7O HECKOJIBKMUX METPOB) B 00-
Ha'keHMM B 1,5 KM BbIIIe IpuctaHur. KoJ-
nameBo [3ybakos, 1972al.

Ommcanne paspesa KOJIIAIIEBCKON Teppachl
B I KosmamnieBo mponsBoaMIOCh HEOIHOKPATHO
[Haropckmit, 1951; Mapxos, 1956; Mwuszepos,
1961; 3emioB, 1965; 3ybakos, 1972a; Apxu-
IoB u #p., 1973; m np.] 1 B 11eJIOM CXeMaTUYIHO
MOJKeT COIIOCTaBJIATLCA C MCCJIeNOBAHHON pac-
uncTroi. CBoeoOpasHbIM MapKepOM MOYKHO CUM-
TaThb KpUOTypOanuy, oTMedeHHble B Pa3HbIX
TOYKaxX OOHa’KeHMdA BBbIIIEe CTAPUYHBIX UJIN
03€PHO-aJJIIOBMAJIbHBIX OTJIOMKEHNI, XapaKTep-
HBIX JJIS [JeHTPaJIbHOM M HMKHEN JacTel Tep-
pace! (Takske HaOJIOJaeMbIX M B JTaHHOI pac-
uycTke). To ecTb CJIOMi TUTTUM B pacuMCTKe
aBTOPOB MOJKET YCJOBHO COIIOCTAaBJATbLCA CO
CTApPUYHBIM TEMHO-CEPBIM CYTJIMHKOM [3y0aKoB,
1972a] nan c topdAHMYUKAMM M TUTTUAMU B
03€PHO-AJIJIIOBMAJIBHBIX CJIOAX [APXMUIIOB 1 Ip.,
1973). OpHako 1Mo IpPUBEJEHHBIM JaHHBIM KO-
JIMYEeCTBEHHBIV BO3PACT OTJIOMKEHMII TUTTUN CBU-
JleTeJbCTBYeT 0 BpeMeHM ee (DOPMUPOBAHUA BO
BpeMma MIIC-5. Torma kak paHee M3ydaBIIye-
CA OTJIOMKEHMA UMesu KoHeuHsle *C-maTupos-
KM ¥ COOTBETCTBEHHO MOIJIM OTHOCUTBCA K
MUC-3.

ITaneoborarnyeckne AaHHBIE, IOJy4UEeHHBIE
eme B 1950—1960-x rr. [T'puuyk, 1961], xapax-
TEPU3YIOT HECKOJIBKO (a3 pasBUTUA PACTUTEb-
HOCTM BO BpeMsaA (pOpMMPOBaHNA aJIIIOBYAJIBHBIX
¥ OOJIOTHBIX OTJIOMKEHMI (II0 BBICOTE IIPMMEPHO
B ILIEHTPe Teppachl), KOTOPbLIe B TOI WMJIU MHON
CTeIeHV COIIOCTABVIMEI C IIOJIyIEeHHBIMI Pe3YyJlb-
TaTaMI CIIOPOBO-IIBLIBIIEBOrO aHaMM3a. Rak ysxe
oTMedaJock, ocobeHHO obparaeT Ha cebsa BHU-
MaHMe OOJIBIIIOE CXOZICTBO KPMBBIX IPOLEHTHO-
IO COZePsKaHMA IBLIBILI €J), a TaKKe CYMMBI
IBLIBIBL APEBECHBIX MOPOoJ. Takske I obemx
CIIOPOBO-IIBIJIBIIEBBIX AMarpaMM JOCTATOYHO
OJIMBKO pacrpeselsieHre CONEePIKaHUA IIBbLIIbIIBI
IpeBoBuAHON Oepesnl. Kapankosasa Gepesa mo-
ABJIAETCSA TOJBKO B BEPXHEN YacTy KasKIoi U3
InarpaMM. Bmecte ¢ Tem HabsromaroTcs m OT-
JUYUA — B MCCJIEJOBAHHBIX CIIEKTPax MeHbIIIe
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IBLIBIBI MMXTHI (KOTOPaA MPAKTUYUECKN OTCYT-
CTByeT) U IUMPOKOJIMCTBEHHBIX Iopona. OmHako
cJenyeT OTMeTUTh, uTo, 110 maHHbIM M. II. T'pn-
gyk [1961] ux comepskaHNe He3HAUUTEJBHO. B
IIeJIOM SKe CIIeKTPbI TpexX a3 pasBUTUA JIECOB
I, II, III, Beimesennnix M. II. Tpuuyk [1961],
MIPUMEPHO COOTBETCTBYIOT CIIEKTPAM MaJMHO30H
Kol-2 n Kol-3, koTopble XapaKTepnua3yioT yCJIo-
BUA (POPMMPOBAHUA TUTTUIL

Ilo muennio B. A. 3ybakosa [1972a, 6] xoJ-
MallIeBCKOe TIOTEIJIeHNe, BbIIeJIeHHOe II0 JaH-
HBIM [aJIMHOJIOTMYECKOTO aHaJM3a, MOYKET CO-
TIOCTaBJATHCH:

— C KapPTMHCKUM MEYKCTaINAJIOM, €CJV CYIUTh
no '*C-gatuposkam, mosyueHHbiM B 70-X TIT.
XX B,

— C Ka3aHIeBCKUM MelKJIeTHMKOBbBEM, KakK
cuntaeT B. II. T'puuyk [1961];

— C PaHHEBIOPMCKMM MeXKCTaauaJoM (Kop-
PeNupyIoNMM, BEPOATHO, C OPEpPYIICKUM MeX-
cragyasioM B 3anagHoi EBporre).

CorJyracHO NOJIy4YeHHBIM JaTVPOBKAM II€PBbINA
BapMaHT MCKJIOYAETCH.

Ilocsie n3yueHusa OTJIOMKEHMIT KOJIIAIIEBCKOM
Teppacel B 1960—1970-x rr. [['puuyk, 1961; 3y-
OaxoB, 1972a] HOBBIE MAJIMHOJIOTMYECKVE MTaH-
Hble OBLIN ITOJIyYeHbl 3HAYNTEJBHO IT03Ke [BoJ-
kKoBa, MwuxarimoBa, 2001; Mwuxariimosa, 2004]. B
nocnenHeil pabore ana maTepBasa ot 13,0 M 1o
4,5 m usydeHo Bcero 17 obpasuos. VI3-3a 60Jb-
LIero MHTepBaJa 0TOOpa COIOCTaBJIEHNME 3TUX
JOaHHBIX CO CIIOPOBO-IIBLIBIIEBOI AMarpaMMoit
aBTOPOB IIPOBECTY JOCTATOYHO CJOKHO. Mok-
HO TOJIBKO OTMETUTb, YTO CIEKTPHI IATU ca-
MBIX HVIKHMX 0Opas3lioB M3 MJIOBATBIX CYTJIMH-
KOB B KaKOI-TO CTEIIeHU MOTI'yT KOPpPeJupOBaTh
C BepxHell 9acTbIO0 AuarpaMmsbl. IIpy sToM cHU-
3y BBEPX COOJIIOJIaeTCA OUYepeaHOCTb BO3pacTa-
HUA IIPOLIEHTHOTO CONEePKaHMA CHAYaJa IbLIb-
bl ey, a noroMm Oepesbl. Ha ocHOBaHMM m3yde-
HIA CyOpeIleHTHBIX CIIOPOBO-IBLIBIEBBIX CIIEKT-
POB IIOBEPXHOCTHBIX P00 BOJM3M paspesa Kos-
TIaIlIeBO U UX KOPPEeJIAIMM C VICKOIIaeMbIMI yCTa-
HOBJIEHO, UTO CIIEKTPHI ABYX CaMbIX HUKHUX 00-
PasIoB OTPasKaIOT I0XKHYIO Taliry, a Tpex obpas-
1oB BhIlle — cpenuiolo [Muxarimosa, 2004]. Ilo-
cJIefHEe COTJIACYEeTCs C IOJIyYeHHBIMY JaHHBIMU
00 ycJsioBUaAX (POPMUPOBAHUA HIUGKHEN U CpeTHe
vgacreii rurTvn. OpHako Ha ocHoBaHmyu *C-na-
TUPOBOK 1970-x IT. myoOBaTBIE CYIJIMHKM OTHE-
CeHbI K KapIMHCKOMY TOpu30HTY [Boskosa, Mn-
xarinoa, 2001; Mwuxaiinosa, 2004].



O6o011asa mageoboTaHMYecKue IaHHBIE, I10-
JIy4eHHbIe B pas3Hble TOMbI II0 OTJIOMKEHMAM KOJI-
IIaIlIeBCKOJ Teppackl, MOYKHO CHIeJIaThb CJIENYIO-
mee 3akiodenye. O3epHO-aJIIOBYAJIBHBIE OT-
JIO}KEHMs, K KOTOPbIM MOXKHO OTHECTM TEeMHO-
cepble cyramHKM [3ybakos, 1972a], Topdanny-
KM ¥ tuTTUM [ApxunoB u ap., 1973], niosatsie
cyrsmuky [Bosakosa, Mwuxarinosa, 2001] u, Ha-
KOHEIl, aJIEBPUTICTbIE TUTTUNM CO CJOAMM TOP-
da 13 M3yUIEHHOTO pa3pesa, OTJIATaJNCh B K-
MaTHYECKNX YCJIOBUAX, OJMBKMX K COBPEMEH-
HbIM. COTrJIaCHO HOBBIM XPOHOMETPUUECKVM JIaH-
HBIM BpeMdA (POPMUPOBAHUA 3TUX OTJOKEHMIL
mosxeT oTHocuThea kK MIVIC-5, a He K cpenHeMy
Blopmy (MMC-3), kak mpejanosarajoch paHee.

OOpaiaer Ha ceba BHMMAaHME OIIpPeJIeJIEHHOe
CXOJZCTBO T€OXPOHOJIOTMYECKNUX NAHHBIX, IIpef-
CTaBJIEHHBIX B HACTOAIEN paboTe, ¢ pe3yJbTa-
TaM} M3ydYeHMsd M3BECTHOro paspesa Kupwac,
pacmogosxennoro B Cypryrckom IIpmobne Ha
JeBoM Oepery p. O6p mo mpotoxke Kupnsac. Xa-
PaKTepHBII YepHBII TOpd U3 LeHTpa ObOHa)ke-
HusA B 1970-X IT. mosyumt xoneunsre *C-maTy-
poBku [ApxunoB u ap., 1973, 1980]. S3zaunresb-
HO MOo3xKe yske B Hawaje XXI B. 3TOT ke CJIOIL
Topda u3 paspesa Kupbac uccienoBaH aBTO-
pamu ¢ nmpumerernem *Th/U, *C u masneo6o-
TaHMYecKuX MeTonoB [Jlayxun u gp., 20086)]. Ha
OCHOBE BBIIIEN3JIOKEHHO HOBOJ BEpPCUM M30-
xpoHHOro npubmkenua [Makcumos, Kysne-
11oB, 2010] mosrygeHBI XOPOIIIO COTJIACYIOIIMECST
Mesxay coboit 2°Th/U M30XpOHHBIE IAaTUPOBKA
o L/L- u TSD-mozmesaM ¢ y4eTOM IIOrPEeIIHo-
creit B nuTepsasne 109—101 Toic. tet u *C-Bos-
pact 260,7 ThIC. JIET.

JuHaMuKa M3MEHEHUS PACTUTEJBHOCTU BO
BpeMs HAKOILJIEHMA YepHOro topda, PeKOoHCT-
pPYyUpOBaHHAsA IO JAHHBIM CIIOPOBO-IIBLIBIIEBO-
ro anasuaa [Jlayxuu u gp., 20086] B ob1mx gep-
Tax OYeHb HAIIOMMHAaeT I1aJieob0TaHUIeCcKe JaH-
Hble, IIPEeJICTaBJIEHHbIE B HACTOSAIEN paboTe 1ya
TUTTUI ¥ IePEKPBIBAIOIINX X OTJIOMKEHMIT pas-
pesa KosmameBo. Xon KPUBBIX COLEPIKAHUA
IIBLIBIIBI IPEBECHBIX II0POJ], B TOM HMNCJIE €JI U
Oepesswl, mocraToyHo OJsm30k. ITo ompenpeseHn-
am B. II. HukntnHa nckonaemas gjopa u3 Top-
da xapaKTepusyeT pacTUTEJbHOCTb CpeJlHeTa-
exHOoI1 30HbI 3amnanHon Cubupn, T. e. KIMMaTU-
4JecKye yCJIOBUA BO BpeMsA (POPMMPOBAHUA TOP-
da moxoauayM Ha COBpeMeHHBIe [APXUIIOB U Ip.,
1980]. ITo3aHee, MO0 HOBBIM MaJIe000TAHMYECKUM

JIaHHBIM, IIPEZIIOJIOMKEHO0, UTO KJMMAT MOT OKa-
3aThbCA XOJIOJJHEE COBPEMEHHOT0, UYTO B COBO-
KYITHOCTY C XPOHOMETPUYECKVMI JaHHBIMM I10-
3BOJINJI OTHECTY BpeMs TOP(OHAKOIIJIEHUA K
MesxcTaguaiy opepy [Jlayxuu u gp., 20086]. Kak
y°Ke OTMedaJioch BBIIIE, O ODPEPYIICKOM MerK-
cranuase ynommHaa B. A. 3ybakos [19720],
uMes B BUIY HU3bI KOJIIAIIIEBCKOTO paspesa. B
1970-x IT. BO3pacT 3TOro MesKcTaauaa OlleHuBa-
ca okoso 59—60 teic. ger [Kmun, 1974], yxe
II033Ke Bo3pacT nepecMartpuBadicsa [Beaulieu, Reil-
le, 1984], B utore on nepemectmica B MIIC-5c
[Dansgaard et al., 1993].

Taxum obpaszoMm, pPagMOM30TOIIHBI BO3PACT
¥ yCJIOBUSA HAKOIJIEHNA YEPHOTO Topda 13 pas-
pesa Kupbsac u KoJsmalieBCKUX TMTTUI JOCTa-
TOYHO OJIM3KM. OTO IIO3BOJIAET IIPEJIIOJIOKNUTD,
YTO TUTTUM U II€PEKPHIBAIOIINE UX OTJIOMKEHNUA
B paspese B I. KosmamieBo dopmmpoBasmncsk B
MEeXKCTaAMaJbHbBIX YCJIOBUAX, COOTBETCTBYIOIINX
MesxcTanuay opepym. C npyroit CTOPOHBI, BO3-
MO’KHA ¥ HECKOJIbKO MHAsf MHTEePIpeTalysd, 10
KOTOPOJ TMTTMUM OTJIATAJIMICh Ha 3aBEPIIAOIINX
HEONTVMAJIbHBIX 3TallaX Kas3aHIIEBCKOIO MesKJIe -
HJKOBbS, BO3PACTHBIE I'DAHMIIBI KOTOPOTO B IIO-
cJeiHee BpeMsA cKoppeJsmpoBaHbl He ¢ MIVIC-5e,
a co Bceit naTont cranueii [I'yceB u np., 2016].

3ARJTIOYEHUNE

B pamMkax KOMILJIEKCHOTO TI'€OXPOHOJOTHYE-
CKOI'0 M3y4YeHNUdA IIOJIyYeHbl HOBBLIE IaHHBIE O
KOJIMYeCTBEHHOM BO3pPacTe U YCJIOBUAX POPMU-
poBaHMA rUTTUI U3 LleHTpa obHakeHud II Hazg-
IIOVIMEHHOJ Teppachl Ha IIpaBoM bepery p. ObOb
B r. Kosmmammeso. Ha ocHOBe mpuMeHeHMA HOBOL
BepCUM M30XPOHHOTO mpubmmxenns 2°Th/U-
MeToza IJIA TUTTUI ¢ raryouHs! 5,50—5,83 M mo-
JIy4eH JIOCTaTOYHO IIIMPOKNUI MHTEPBAJI BO3pac-
Ta 112—75 TbIC. JeT. Bosee HameKHOV OIIEHKOI,
o Bceil BummmocTy, saBasgerca >>°Th/U wmso-
XPOHHBIN BO3pacT, paccumTaHHbli 1o TSD-mo-
JleJy, C y4eTOM IIOI'PEIIHOCTEN 0XBaThIBAIOIINIA
Inanas3oH BpeMeHy 110—95 Twic. ger Hazazn C
OIpe/ie/IeHHBIMI OrOBOPKAMY pesyJbTaThl *C-
JaTUPOBAHMUA TUTTUIL He IIPOTUBOPEYaT BTUM
JaHHBIM.

PesysbTaThl CIIOPOBO-NIBLIBIIEBOTO aHAJM3a
CBUJETEJbCTBYIOT O TOM, YTO TMTTUM (popMu-
poBaMCh B pa3HBIX ycaoBMuAX. HuKHAA 1 11eHT-
pajibHaA YacTU CJIOA TUTTUI OTJATaJiCh IPU
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pacrnpocTpaHeHUN JIeCHBIX CpeqHeTae KHBIX
JaHAIIaTOB C TOCIIOACTBOM B HUX €JIM B KJIV-
MaTUYECKUX YCJIOBUAX, OJMBKNX COBPEMEHHBIM,
HO He TeIliee. BepxXHaAa 4acTb CJI0A TUTTUI Pop-
MMPOBaJAaCh IIPY JOMMHUPOBAHNUN JIECOCTEIIHBIX
JIAHIIA(TOB.

PacTuresnbHble KOMILIEKCHI, PEKOHCTPYUPY-
eMble BO BpeMaA (POpMMPOBaHMA I'MTTUM, B Iie-
JIOM COIIOCTaBJIAIOTCA ¢ OoJiee paHHMUMM IIAJIEO-
6OTaHNYECKUMU UCCIIEIOBAHUAMY 03€PHO-aJLIIIO-
BMAJIBHBIX OTJIOXKEHMUII HMYKHEN IIOJIOBUHLI Tep-
pacsl Ha npaBoM Oepery p. O6p B r. Kosmareso.
IIo pas3HBIM OlLlEHKaM YCJIOBUA (PUKCUPYEMOTO
MIOTENJIEHNA CBUIETEJILCTBOBAJIM O MEMKCTa M-
aJIBHOM MJIM Jlas’ke O Me>KJIeTHMKOBOM KJMMAaTe.
Hasnune xkomeunsrx '*C-paTupoBox mpezmosa-
raji0 IPUHANJIEKHOCTb ITOTO TEIJIOTO0 MHTep-
BaJla K KapruHCcKoMmy Bpemenu nimu k MIVIC-3,
XOTA y’Ke TOrZa BO3HMKAJM COMHEHMA B DTOM.
Hosrle reoxponHomerpuyeckue JaHHBIE B TOI
VIV MHOJ CTeIleHM IIPOACHAIOT 3TOT Boirpoc. I1o
AaHHBIM aBTOPOB TMTTUN, IIO BCell BUOVMOCTMN,
opMMpoBaNCh B MHTEPBAJeE, COIIOCTABIIAEMOM
¢ MUC-bc, B ycyoBuAx, OJIN3KUX K COBpPEMEH-
HBIM. OTO MOIJIO IIPOMCXOAUTH BO BPeMA MeiK-
cTanmualia, KoppeaupyeMoro ¢ Opepymnom B 3a-
nmagHOW EBpome, miam B KOHIle Ka3aHI[EBCKOTO
MEeIKJIETHUKOBbS.

YacTtb paboTh! BBIIOJIHEHA [IPK IIOIIEPIKKe IPAHTA
CII6I'Y Ne 18.40.68.2017.
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The article presents results of a comprehensive geochronological study of gyttja sediments from a profile
located on a terrace above flood-plain on the right bank of the Ob River near Kolpashevo Town. The Th/U
dating of the gittya yielded in ages in the range of 110—95 kyr. The results of the spore-pollen analysis
suggest that the gyttja layer was formed in widespread middle taiga forest landscapes, with a dominance
of spruce and that the climatic conditions were similar to modern. We assume that gyttja was formed in the
interstadial time during MIS-5c or at the end of the Kazantsevo interglacial during the MIS-5e.
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