
IlpoeKT J 158 "IlMeOPM,D,pO~OPRfl" 

Project No 158 "Palaeohyd.rology" 



ACADEMY OF SCIENCES OF THE ESTONIAN' SSR 

Department of chemical, geological and biological 

acie12ce■ 

Preprint 

STRATIGRAPHIC AND PALAEOGEOGB.A­

PHIC IITV:iSTIGATI0N'S OF LACUSTRI':'.' 

NE AND BOG SEDIMENTS FRO.Id VALLA.MAE 

X E T T L E -: H O L E ( S E E S T O N' I A ) 

by J.-M.. Punning, .u:. llometa, T. Koff, R. Rajamae 

Inatitute of Geology of the Acad Sci of ESSR 

I. Peteraen, T. Tiit■ 

Inatitute of Cybernetic■ of the A.cad Sci of ESSR 

Tallinn, 1985 

AKA,ll.ooui HAYK 3Cl'OHCKO~ CCP 
0T~8JleHHe XHMifl{8CRMX, reo~OriN8CKKX H 6KonorH11eCKKX HayK 

H.-M.!JyHHHHr, M.11.noweTC, Tm!y K<$p, P.Pamui:3, 
HiicTHTyT reo~orHK AH 3CCP 

H.Ile'l'epceH, T.THATC, 
HiiCTK'l'Y'f KK6epHeTKKK AH 3CCP 

~OMilllEKCHHE CTPATIIT'PAOO-IlA.IIfilrfilrPAIHl{EC!iliE 
HCCJIE;UOBAHHH 03EPHO-EOHOT'rlaX OTHOlllEl-Uili BO 
B11A,!l,ID{E BHJlJIAMRI11 ( U. - B. 8CTOilllH) 

Ta.,rnKH 1985 

TTpenpHHT 



K O M n n e K c H w e c T p a T H r p a ~ o - n a JI e o -

r e o r p a ~ H q e C K H e H C C JI e A O B a H H R 

o 3 e p H o - 6 o n O T H Y X O T JI O 1lt e H H A B 0 

B n a ~ H H e B R n JI a M R r H D. - B. 3 C TOH H JI). 

ITyHHHHr H. -1\1. , YiJioMeTc M. , Koqxf) T. , P8..l!MJ13 P. , IleTepceH H. , 

THRTC T. 

B cTaTbe npHBOARTCR A8.HHhle KOMnJleKCHOro H3~8HMJI osepHO -

60JIOTHl,IX OTJI011teHHA B MeJIKOA 38MKttyTOA Bna,D,HHe BRJIJISMRrH B 

ueHTpMbHOA qaCTH XaattbRCKOA B03BJ:,D]JeHHOCTH (D.-B. 3CTOHHH). 

YcTaHOBJleHO, qTO cnopoBO-m.lJibUeBNe AHaI'paMMl,I no HsyqeHHl,IM OT-

no11teHHRM OTpallallT oco6eHHOCTH pa3BHTHR paCTHTeJlbHOCTH Ha ys­

KOnOKMbHOA TeppHTOpHH. no 3TOA npHqHHe Bbl,D,eJleHHe OTAeJlbHNX 

nanHH030H corJlaCHO perHOHMbHOR CTp&THrpa4)MqeCKOA cxeMe RBJIR­

eTCJI BeCbMa 3aTpy,11,HHTeJ1bHIIIM H ueJ1ecoo6paaHee Bbl,D,8JIRTb MeCTHNe 

nanHHOKOMnneKCY, npH conocTaBJleHHH KOTOpNX co CTp&THrpa4)Hqec­

KOA cxeMoA 6WIH npMMeHeHY pa,11,HoyrJ1epo,11,HNe AaTHpOBKH. ,!l.JIJI Bbl,D,e­

neHMR nanHHOKOMilJieKCOB 6Wia npMMeHeHa MaTeM&THqeCKM o6pa6oT­

Ka AaHHHX NeTOAOM rJlaBHHX KOMnOH8HT. . 
Ha OCHOBe nonyqeHHYX AaHHHlC 6WIO npoBeAeHO BOCCTaHOBJl8HHe 

naneoreorpa4)HqecKKX ycJ10BHA. B paaBKTHH 60J10Ta Bbl,D,eJIRl>TCJI nepH­

OAN H3MeHeHHR Tp~OCTH OKOJIO ?000 - 6200, 5500, 3000 H 1500 -

1400 JleT H&38,II,. HaH60.11ee 6NCTp1,IM 6WIO noe1,1111eHH8 ypoBHH BOAN BO 

Bila,D,MHe BHnnaMHrH 6200 - 5500 JleT H&38,II,. 

. c) AKa,11,eMHR HayK 3cToHcKoA CCP, 1985. , _ 

B B e A e H H e 

OcHOBHYilH ~KKaTOpaMH H3MeHeHHA [J8Jleoreorpa4)HqecKKX ye-

JIOBKI B ronoueHe JIBJIJIIITCH 3ane11tH 60JIOTKl,IX K 03epHNX OTJIOllteHliR, 

B KOTOJ>YX COA8pmt'rCJI HenpepYBHM HHlt,oplaUMH O pa3BHTHK p&CTH­

T8.llhHOr0 H JOIBOTHOro MHpa H 06 H3MeHeHKJIX YCJIOBidl OC8,11,KOH&Kon­

Jl8HM B npolDllOM. A;,IJI AOCTOBepHOA peKOHCTpyKUMM XOAa naneoyc.110-

BKI Ha OCHOBe ~C&llHM H3MeHeHKI B 6HOUeH03&X He06XOAMMO, BO-

nepBYX, ' BYRBMTb !IpH'QHHHO-CJleACTBeHHl,le B3aKMOCBJ13H M811tAJ 3TKMH 

K3MeHeHMJDOI M IIpMpOAHJ,NM cJ)aKTOpaMM K, B0-BTOJ>YX, pa3pa60TaTb 

HaAeaHYI> BpeM8turyll nuy. B 3TMX ue.11J1X B H&cTOJ11118e BpeMH 

60.11ee mq>OKOe np1918H8HHe H&XOAffT KOMilJieKCHOe KayqeHHe TOpqlHHl,IX 

aueaeA J)&AIIOyrnepoAHJ,N H naneo6oTaHHqecKKM 11eTOABMH, oco6eHHO 

cnopo110-111QbQeBOI &HMHS. IlpH HHTepnpeT&UMH cnopoBO-m.lJibll8BNX 

A8Hfflllt JtU II QUJ1X CTpaTH~t1ec1toro p&CqJI8H8HM M KOppeJIJmMH 

oaepH0-60.tO'l'HilX OT.maeHJdl, T&K H peKOHCTJ)YKtlJIH nueoreorpa4lH-

118CIOIX yc.011d Jf8AO J1111'ft1B&Tb, Hanp•ep, C.118,lzyllllHe OCJIOSHHIIIIHe 

cf,axTop11: I} p&8IIHTH8 p&CTIITe.JlbHOCTK KapJY,11,Y C KJIHM&TMqecKKMK 

JCKOIIIUDOI Onp8AeJUl8TCJI M IIHOMDIR ,WI'MMH ~M3HKo-reorpa4lKqecKKMH 

YCKOIIIUIIOI CpEW,I (pe.n,ecf,oll, 11830- K IOIKpoltJIKM&TOII, 3A~Kqec­

ltaol yc.wo1111JD01, rw,ia,c>.BOI'lftleCltJDI pemDIOM KT.A.); 2) Tpy,11,HO oue­

~ paarepll 'l'eppRTOpD, Jl~EIICJIKCTOQHMKOM ID,IJlbID,I MsyqeHHo­

ro ~; 3} BOaMOmlOCTK nepepma e OCa,D,KOH&KOilJleHKM HJIK CHO-

ea yae HUOD.IeHHOI TO ... ; 4) pa3JIK'IIH08 pe.11axC&UHOHHOe BpeMR 

paaHliX lllfAOB pacTeHJdl K UJal&TlllleCKMM K3MeHeHHHM; 5) p&3nHqff8J! 

l'IIQbQell&ft IIpOA)'KTHBHOCTb OTAeDHIIX BMAOB K pa3JIHtlHU coxpaH­

HOCTb DIDhllll B S&BHCIIIIOCTH OT yc.oeidl 38.ller&HHJI . 



6 

BeCbM& CJIOJKHl,IMK .RBJIRllTC.R B38JOIOCB.R3K Mell,lzy KJIKM&THqeCKJDIH 

H3M8H9HHRMK K 3&KOHOMepHOCT.RMH 4>op,rHpOB8.HK.R OnpeAeJieHHHX pac­

THTeJibHYlC coo6~eCTB H qacTOTOA KX CMeHH B TOpf,ax. ~OBOn&HO qac­

TO, oco6eHHO B p&3BKTHK 6on&mKX 60JIOTHHX M&CCHBOB, BYHBJI.ReTC.R 

OnpeAeJieHHM aBTOHOMHOCTb K Tpe~ KnHM&THqecKHX H3MeHeHHA rip.R­

Mal o6paaoM He ,oTpallaJlTC.R B o6paaOB8.HHH paaHOB~OCTeA TOP4><>B. 

BonbmHe 3&Tpy~eHK.R BCTpeqaJlTC.R T&Kllte npH xpoHOJIOrHqecKOM 

o6ecneqeHHH 6KOK~KK&UHOHHlilC A&HHHX- Ilo Bl,IJJJ9ripKBeAeHHY( npHqK­

HSM KJIHMaTocTpaTKrpwpKqecKoe pacl!JleHeHHe ronoueHOBblX oprattoreH­

HblX TOJIII{ Ha OCHOBe cnopOBO-nWibU981,1JC A&HHl,IJC HepeAKO CB.R38.HO C 

6OJibmHMK norpemHOCT.RMK; paapa60TKa Xp0HOCTpaTHrpwpKqecKHX cxeM 

C KCnOJib3088.HKeM 9AKHKqffl,IJC p8,11,KOyrnepo~b1X A&T 803MOllH& TOJibKO 

e cnyqae nocTo.RHHoro npHpOcTa Topf)a, qTO ,D,B.JieKo He ecerAa npa­

BKJI&HO. 

OcHOBHl,IMK 38,11,&qSMH HamKX KCCJieD,088.HKA 6WIK: 

l) npKMeHeHKe KOMflJieKca MeTOAOB All.FI xp<)HOCTpaTKrpaqi11qecKoro 

pacqJieHeHK.R oaepH0-60JIOTHHX TOJIII{; 

2) paapa6oTKa onTKMaJibHblX eap11aHTOB AJI.R pac'IUieHeHH.R cnopoeo­

nwrbueeblX AHarpaMM rpynnHpOBKOA l.lHCJieHHblX A8.HHblX no KOMnJieKCY 

B3&11MOCBH3aHHHX ripH3HaKoe; 

3) npoeepKa npen,cTae11Te.% HO CTH OTpalleHK.R naJieoreorpaqiHqecxHX 

YCJIOBHA CpeAbl Ha cnopoeo-m,IJl bl 'e BiilX AHarpaMMax K cpaBHeHHe A&ffHYlC 

no D,BYM 6JIK3Kopacnono~eHHHM paapeaaM; 

4) BOCCTaHOBJieHKe xon,a 113MeHeHHH ~H3HKo-reorpaqiKqecKKX ycno-

BKA cpeAbl Ha OCHOBe cnopOBO-nWibU9BblX 11 60T8.HHqecKKX AaHHblX. 

KOMnJI8KCHOMY 11CCJI9AOBaHH~ ITOABepraJIKCb 60JIOTHHe OTJIOZeHH.R B 

MeJIKOA 3aMKttyTOA BIT8,ll,HHe B ueHTpaJibHOA qacTH XaaHb.RCKOA BO3BW-
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meHHOCTH 3CTOHCKOA CCP, Ha ceeepHOM CKJIOHe XOJIMa B.RJIJiaM.RrH. 

Xaattb.RCK&.R B03Bl,IJJJ9HHOCTb npHH8,ll,JI8~HT K THny aKKYMYJI.RTHBHblX 

OCTpOBHl,llC 803Bl,IJJJ8HHOCTeR. IloeepxHOCTb ApeBHero penb~a (A8BOHC­

KHe OTJIO~eHH.R) AOCTHraeT 3A8Cb B CP8AH8M OTMeTKH IOO, MeCTSMH 

160 M H8,ll, ypoeHeM MOP.FI ( Huukas, Karuklipp, 1979). CoepeMeHHblR 

penbe~ Haqa.n if,opMHpoBaTbC.R e rOTHrJIHUKaJie, OKOJIO 13 000 JieT Ha-

38,11,, KOrAa aKTHBH3Hpy~~l1M Jie~HKOM 6wra o6pa30BaHa noqTH Henpe­

pb18Ha.R uenb KpaeeblX o6pa30B8.HHR OT 3a□8,ll,HOR llHTBbl AO 0He~cKoro 

03epa. Kpaeeble o6p&30B&HH.R npeACT&BJI9Hbl coqeTB.HHeM MopeHHHX 

XOJIMOB, ~~BHOrJI.RUK8.1IbHblX H JIHMHOrJI.RUH8.1IbHblX o6paaoerurnA. Onpe­

A8JieHHOe 3HaqeHHe B pa3BHTHH coepeMeHHOro penbe~ HMeJIH noTep­

.RBWHe CBH3b C JieAHHKOBblM M&CCHBOM ITOJI.R H rn1,161,1 "MepTBblX JibAOB". 

3axopoHeHHble ITOA MHHepaJibHblM MaTepHaJIOM OTA8JibHble rn1,161,1 MOrJIH 

COXpaH.RTbCH3H&qHTeJibHOe epeMH. Ilo-BHAHMOMY, H3yqeHHble HaMH 03ep­

H0-60JIOTHble OTJIO~eHH.R HaKanJIHBaJIKCb T&Kllte B rJI.RUHOKapCTOBOR 80-

pOHKe, KOTopaR OJ<OHqaTeJibHO Cif,opM11poeanacb B npe6opeaJibHOe BpeMH, 

eepORTHO He IT03AHee qeM g 000 JI8T Ha38,ll,. Ton~a opraHoreHHblX OTJIO­

~eHKA BO sna,o.11He HMeeT 3Haq11TeJibHY~ MO~HOCTb. KOTOpa.R B CaMOA 

rny6oKOR tJaCTK AOCTHraeT 17 MeTpoB. BoJIOTO C pa3M8paMH noeepx­

HOCTl1 150 Ha 110 M (nno~8,ll,b~ I,62 ra) aanoJIHReT KOTJIOBHHY, CKJIO­

Hbl KOTOpoR, oco6eHHO 3&IT8,ll,Hb1A, Il,OBOJibHO KPYTble (pHc. I). 03epH0-

60JIOTHble OTJIO~eHKR ne~aT Ha oaepHbIX cpe~e- K MeJIK038pH11CTblX nec­

Kax. 

CoepeMeHHblA paCTl1T8JibHbiA noKpOB npen,cTaBJIHeT nepexo~blA THn 

pa3B11TH.R 60JIOT. B cpeAHeA qacTK BCTpeqax>TCH BKAbl,XapaKTepHble AJI.R 

eepxoeoro THna 60JIOT (pHC. 3). MoxoeoA ITOKpOB 3AeCb B OCHOBHOM 

CJIO~eH K3 TaKKX BHAOB c~rHOBblX MXOB)KaK Sphagnum magellao.icum 

H s. fuacum, H3 Tp&BHHHCTblX pacTeHHA pacnpoCTpaH8Hbl weAxuepH.R 
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PHc. l. Pacno.1101teHJ1e CKBUHH H H30JUIHHH IIOIIIHOCTell opraHoreHHoll 

aa.nen B MeJIKOR B~e B.IJJIJiaM,rI'H. 

YcJIOBHWe 06osH&QetUIR CM. Ha pHc. 2. 

Fig. 1. Location of drill-holes and isolines of thic.lmess of 
orgaaogeaic layer in the small kettlo-hole of Vfilla­
magi. For legend see fig. 2. 
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YcnOBHlie o603HaqeHHR K pHCYHKBM. 

l - npo~Hn&; 2 - onopttlie paspesli; 3 - paspesli, OTKy~a oT6Hpa­
RHCb o6p8.3Uli ~RR aH8JIH3a MaKpoOCTaTKOB H onpe~eneHHR B03pacTa 
OT~e,!lbHhlX ·cnciea Toptia; 4 - MOIIIHOCTb 38JielltH B MeTpax; 5 - H30-
RHHHH rny6HH oprattoreHHOR TO~H; 6 - KYCTapHHKO-COCHOBOe pac­
THTen-bHOe coo6111ecTBO; 7 - OCOKOBO-C~rHOBOe coo6111ecTBO; 8 -
nymHueao-c~rHoeoe coo6111ecTao; 9 - 6aryn&HHK; 10 - rony6HKa; 
II. - aepecK; 12 - TenHnTepHc 6onoTttliR; I3 - nymHQa; 14 -
meRxuepHn; I5 - ocoKa; I6 - nhlJI&Qa 6epesli; I? - nhlJI&Ua enH; 
·re ,- nhlJI&Qa cocttN; I9 - nhlJI&Qa on&xH; 20 - en&; 2I - coctta; 
22 6epesa; 23 - on&xa; 24 - ocHtta; 25 - nHpa; 26 - ne111Htta; 
27 - Sphagawa teres; 28 - s.magellao.icum; 29 - s.cuspidatum, 
•~ baltic1.111; JO - s.fuscum, s.rubellum; 31 - Ledum palustre, 
Vacciaium u1igiaosum; 32 - Scheuchzeria palustris; 33 _ ~e­

aecHNR Topfl; 34 - OCOKOBliR Topfl; 35 - TpOCTHHKOBbn! Topfl; 36 
rHilHOBliR TOpql; 37 - SJieBpHT; 38 - necoK; 39 - KycoqKH yrnn; 
40 - OCT&TKH ~BeCHHN; 4I - B03paCTHNe H30nHHHH; 42 - B03-
pacT, n.H.; 43 - MeCTO B3RTHR o6paauoB Ha 14c aHaJIH3, 

Legead to figures. 

1 - profile; 2 - t;ype section; 3 - :.ections,from v,hich samples 
were taken for the analysis of macroremnaots and for determi na­
tion of the age of separate peat layers; 4 - thickness of 19.yer 
in meters; 5 - .i.solines of depth of organogenic strat'.llll; 6 -
shrub-pine vegetation colDJllunity; 7 - sedge-sphagnum community; 
8 - cotton-grass community; 9 - Ledl.llll palus Lris ; 10 _ - '/acciniu::1 
uliginosum; 11 - Calluna vulgaris; 12 - Thelypteris pal ustri s 
13 - Eriophorum V'.;l[;inatum; 14 - 3cheuchzeria p .9.lu:;tris; 15 -
Carex sp.; 16 - pollen of Betula; 17 - pollen of L'icea ; 1B -
pollen of Pi11us; 19 - pollen of Alnus; 20 - .Picea; 21 - Pinu,.: ; 
22 - Betula; 23 '"'. Alaus; 24 - .Populus; 25 - 'l'ilia; 26 - Cor·y -
lua; 27 - Sphagnum teres; 28 - s .m~ellanicu:n; 29 - J. c u:; ,ii­
datum, s.balticum; JO - s.fuscum, s. rubellum; 31 - Leu.um p;:i. -
lustris, Vacc.inium uligiaosum; 32 - Scheucllzeria palu:Jtris 
33 - woody peat 1 34 - sedge peat; 35 - reed peat; J6 - hyp1Jofe,1 

peat; 37 - aleurite; 38 - sand; 39 - vieces of coal; 40 - ar­
boresceat remaias; 41 - isolines of age; 42 - :l{5e, y.a.; 4) -

places where samples were taken for 14c analysis. 

PHc. 

Pig.· 

® 

~ ® ® 
® 

~~ 
® 

® 

® 

~ 

3. CoepeMeHHhlA pacTMTBnbm.iA nOKpOB Ha 6onoTe He ero OKPYJl:BHHH M COABp,!(aHHe cnop 

H nh1Jlb[1J,l B noeepXHOCTHl,[l( 06p8.31.11lX. Ycnoeime 0603H8QBHMR CM. Ha pHC. 2. 
3. Current vegetation on the bog Bild in ite vicini.t;r Bild. contents ot spores Bild 

pollen in surface esplee. Por legend eee :rig.: 2. 
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60JIOTHa.R (Scheuchzeria palustris L~ ) , H3 KycTapHH4KOB 6arynh­

HHK (Ledum palustre L.), no.n,6eJI MHOI'OJIHCTHhiA (Andromeda poli -

folia L.), KJIEKBa (Oxycoocus palustris Pers.). BcTpeqaeTcH H 

pOC.RHKa KpyI'JIOJIHCTHa.R ( Drosera rotUlldifolia L.). B ceBepttol:t 

qacTH H no Kpa.RM BCTpeqaeTC.R pacTHTeJibHOCTb HH3HHHOI'O THna. 

XapaKTepHbNH .RBJI.RllTC.R pa3Hlile BH)l,l,I OCOK (Carex limosa Lo' C. 

pseudoc;yperus L.), a Tane BaJCTa TpeXJIHCTHSJI ( Menyaothes 

trifoliata L.). 3ana,D,H8JI H l'.llltHSJI qacTH 60JIOTa OKpyiKeHY eJIOBblM 

JieCOM, r.n,e B no)l,JieCKe BCTpe4allTC.R Jie~HHa, p.R6HHa H OCHHa, BOC-

T04Ha.R - MOJI0,11,bN COCH.RKOM H ceBepHSJI - 6epe3H.RKOM 

no.n,JieCKOM. 

C eJIOBblM 

~JI.R BY.RBJieHH.R 3aKOHOMepHOCTeA pacnpe.n,eJieHH.R nYJibllJ,I HaMH 

6YJIH OT06pa.HH npo6Y H3 noBepXHOCTHOI'O CJIO.R MOXOBOI'O noKpOBa, 

KOTOpwe 6YJIH o6pa60T8JiY CTaH)l,aPTffl,11( MeTO,11,OM aueTOJIH3a, AHaJIH3 

3THX ,11,aHHYX noKaSYBaeT, QTO B OCHOBHOM B noeepXHOCTHOM CJIOe 

npe.n,cTaBJieHa JIHlllb nYJibUa .n,epeebeB, paCTYJIIHX Ha 60JIOTe HJIH ero 

Henocpe.n,CTBeHHOM OKpyiKeHHH. B 3TO ~e epeM.R Ha6JIE)l,811TC.R pa3JIH-

4H.R B npoueHTHOM COOTHOmeHHH nYJibllJ,I OT)l,8JibHJ,lX BH,11,0B; oco6eHHO 

qeTk~_ 3TO 38MeTHO npH pacnpe.n,eJieHHH m.tllbllJ,I eJIH (pHc. 3). TaK 

BY.RBJI.ReTC.R OTHOCHT8JibHOe yeeJIH48HHe DYJibllW eJIH B o6paauax, 

OTo6paHHl,lX Hs cepe.n,HHY 6onoTa, a He c KPM enoeoro neca. Ha 

3TO o6paTl,fJia BHHMaHHe H p. MypKaATe ( 1969) • no )l,8Jifflil( KOTOpol:t 

nYJibUa eJIH BCTpeqaeTC.R Ha paccTOHHHH 180 - 320 w OT KJ)8JI Jieca 

B .n,eB.RTb pa3 60Jib~e, 48M Ha paccTOHHHH 5 - 10 M. IlYJibUa oc-

. - °TaJibHJ,lX .n,peeecHYX nopo.n, pacnpe.n,en11eTc11 6onee paeHowepHo. KpoMe 

.n,peeecHoA nYJiblllil,BCTpeqaJIHCb H nYJibQa eepecKOBYX H HeKOTOpYX 

TpaBHHHCTYX pacTeHHAJ KaK Gramineae • C;yperace.. ' a Tane 

(?DOpY nanopoTHHKOB H c4>a,rHO BYX MXO B • lrbc COC'l'&B. B OCHO BHOM. 
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Haxo.n,HTC.R B xopomeA KOppeJI.RUHH C pacnpe.n,eJieHHeM COBpeMeHHOA 

paCTHTeJibHOCTK Ha 6oJIOTe. 

X p O H O C T p a T H r p a ~ H q e C K O e 

P a c q JI e H e H H e o 3 e p H o 6 3 - 0 JI O T H O n T O JI ~ H 

B HacTO.fllllee BpeM.R CB.Ml,IM H&.n,ellCHblM MeT0,11,0M ,11,JI.R Xp0HOCTpaTH­

rpa4>HqeCKOI'O pacqJieHeHH.R I'OJIOQeHOBYX 03epH0-60JIOTHl,IX OTJio•eHHl:t 

.RBJI.ReTC.R pa.n,HoyrJiepo.n,HliA _MeT0,11,. EcTeCTBeHHO, QTO npH 3TOM .n,a­

THpyeMYA 06pa3eu .n,onett
1

6!ffb npe.n,cTaBHTeJibHbl(, T.e. - ero ee~­

ecTBeHHl>IA H H30T011HYA COCTaBY ,11,0JilllliY xapaKTepH30BaTb 

Bee oprattH48CKOe ee~eCTBO 

B ,11,&THpYeMOM CJIOe 06pa30BaJIOCb .n,eHCTBHTeJibHO sa 3TOT HHTepeaJI 

BpeMeHH, HaKOIIJieHHe ero npoHCX0,11,HJIO TOJibKO B npouecce q>OTOCHH­

Tesa sa C48T yceoeHH.R yrJieKHCJIOI'O raaa HS aTMoc4lepw H OTCyTCT-

BOBaJI npHBHOC H BYHOC yrnepo.n,a H3 ,11,aHHOI'O CJIO.fl nocne 

pa30B8HH.R. 

ero 06-

OcHOBHOe .n,onyiqeHHe pa.n,HOyrJiep0,11,HOI'O MeTO.n,a - DOCTO.RHHOe 

paeeHcTeo HSOT011Horo eocTa~a yrJiepo.n,a e ee2 aTMoclf)epw H opra­

HHtrecKOM eeiqecT-J381)ac~ero TOJXPIDfOI'O CJIO.R, DO-BH)l,JO,IOMy. pea-

JJHSyeTC.R, sa HCKJilltleHHeM HaKOnJieHH.R osepHHX OTJIOKeHHA, r.n,e 

Hs-sa ycsoeHH.R HeaKTHBHOI'O yrJiepo.n,a e q>OJ:l(e 6HKap6oHaTa s 

opraHoreHHYX OTJIOZeHH.RX MOZeT 6YTb onpe.n,eJieHHJidt .n.ecl>~T H30-
14c~ " Tona y.n,peeHeHHe 06pa3uoa. CJio~ee o6cTOHT sonpoc c ro-

uoreHHOCTbE Be~eCTBeHHOI'O COCTaBa HCC~e.n,yelOiX CJIOeB. 3.n,ecb H&­

,11,0 Y'llH'l'YB8.Tb, 4TO Topp npe.n,cTaBJI.ReT co6oA noJU1,11,HcnepcHy1> cHc­

TeMy, KOTOpa.R COCTOHT ~3 CTe6JieA H KOpHeA pacTeHHA. IlocJie)l,HHe, 

0,11,HaKO, YOryT npoHHK&Tb B HHZeaaner81JD1He CJIOK, TeM CaMYM "ouo-
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JIUHB&R" me B03pacT. Oco6eHHO He06XOAHMO CtiMT&TbCR C 3THM 

q,aKTOpoM npH HCCJleAOBaHHH pa3pe30B, rAe BCTpeQallTCR 3aMeT­

Hlile H3MeHeHHR B COCT&Be pacTHTeJlbHbllC coo6~ecTB H CKOp0CTH 

TOpf>oHaKOllJieHKR, KpoMe Toro, B npouecce pa3JIOllteHKR K ryMK­

~HK&QHH oprattKqecKoe ee~ecTBO qacTHqHO npeep11111aeTcR e ner­

KOpacTBOpHMble rywycoeue COeAKHeHHR, KOTOpHe CTaHOBRTCR MKr­

pauHOHHOcnoco6HblMK. 

IlpH ~eTMbHbllC peKOHCTPYKUHRX HeCOMHeHHO HB.,I\O yqHTHB&Tb 

3TOT if>aKTOp, HOB 3TO BpeMR HeJlb3R npeyBeJIHqKB&Tb ero BJIKR­

HHe. HBHO HenpaBKJlbHOA RBJIReTCR HHTepnpeTaUHR pa,n.HoyrnepOA­

HYX H cnopoBO-TTYnbUeBbllC AaHHbllC, npKBeAeHH&R K.E. MBaHOBblM H 

r.H. KneAMettoeoA (1984). OnHpa..Rcb Ha AaHHHe cnopoeo-nblJlbUe­

eoro aH8.JlH3a o6pa3UOB no pa3pe3aM B p8.3HbllC qacTRX eAHHOro 

·60JIOTHOro MacCKBa H pa,n.HoyrxepO,IJ,HHe AaTHpOBKH, 3TH &BTOPH 

npIDCOAffT K BHB0,11.Y, qTO H3-3& HHTeHCKBHOro Maccoo6MeHa UHp­

KYJIHpyDl!HMH BOAaMK npOHCXOAHT npHBHOC opraHKQeCKOro MaTepH­

ana, H3-3& qero OTAeJl&Hlile ronouettoeue o6paauY MoryT "oMona­

lltKB&TbCR" BllJIOTb AO 5 ouo JleT. ECJIH npeAnonaraTb, qTQ npHBe­

AeHHHe B YK8.3&HHOA pa6oTe B KaqecTBe npHMepa 6opeanbH1i1e CJIOH 

6blJIH "oMOJIOllteHH" AO cy66opeanbHOro B03pacTa H3-3& npHBHOCa 

coepeMeHHoro M&TepHana, npOCTHe B~HCJleHHR nOK8.3HBa.DT, \.!TO 

Tpe6yeTCR npHBHOC BTOpHqttOro M&TepHana noqTH e KOJIHqecTBe 

50%. QqeBHAHO, qTQ MHrpauHR opraHHqeCKOro ee~eCTBa e TOp:pR­

HOA 38.Jl811tH B T&KOM KOJIHQ8CTBe HeMblCJIHMa, TeM 6onee . qTo ace 

14c na6opaTopHH npH xKMHqecKoA o6pa6oTKe 06pa3uoe H3BJleKaDT 

H3 HIDC nerKOTTOABH'IKHHe ryMyCOBHe Be~eCTBa. TaKHM o6pa30M, B 

Bl,lllleHa3B8.HHOA pa6oTe npoCTO HrHopHpyt>TCR mHpoK0~3BeCTHHe 3a­

KOHOMepHOCTK lpOpMHpc>BaHKR cnopOBO-nblJlbU8BbllC cneKTpoB (ttanp. 
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Tauber , 1965; Ka6aR~eHe, 1969 H AP·). 

OnpeAeJleHHJ,ie pa3JIHqHR MeM,izy 14C. H HCTJIHHJMM B03p&CT8IOI MO­

ryT B03HHK&Tb T9.Klte npK OT6ope 06pa3UOB 6e3 yqeTa_ ~UOHOllep­

HOCTeA P8.3BHTKR TOP:PRHOA 38.Jl811tK, Oco6eHHO 3TO np0ftBJU!'.8TCR np• 

OT6ope TOHKOCJIOAHHX o6p8.3UOB, KOrAa MR noxyqeHHR Hj'm!OI'O xo­

JIHqecTBa MaTepHa.na Heo6XOAffMO 38.JlO•MTb HeCXOJlbXO CXBUMH. IlpM 

3TOM B03HHKaJlT 3&Tpy,IJ,HeHHR B AOCTHJteHKH OAffOA H "TOA ae r,ry611Hli 

OT6opa H KCK8.lleHHR, CBR3aHHHe C TeM, 'lffO OAffOrJcy6HHHlile CROM 

H3-3a pa3JIHtmA B AHHaMHKe H&KorureHHR AUe Ha H83H&QHTeJlbHHX 

paccTORHHftX MOryT HM8Tb pa3HOe BpeMR (JlopwHpoBaHHR. 

3TO, a T&l<llte TO, qTQ npaKTHqecKK H8B03MO~O noJIHOCTbD 

YQHTHBU 

qHTb BJIHRHKe npoHHK~KX B HH1te38.Jlerampte CJIOH KOpHeA pacTeHHI, 

Hepa3yYHO C11HIDKOM yMeHbW&Tb TOJil!PfHY A&THpYeMblX CJIOeB. Bo3Moa­

HO, qTO onTHM&.nbHblM RBJIReTCR CJIOA, KOTOpHI H&KOIUIJICR 3& Bpel(R, 

cpaBHKBaewoe c BeJIKtlHHOA CT&THCTHqeCKOA omH6KH 

HbDC A&THpoBOK (T.e. 100-150 xeT). 

pa,J1,Hoyrnepo~-

qT06H noxyqHTb HyaHOe KOJIHqecTBO M&TepHana MR 14c aH&JJHsa 

(H yqHTHB&R npMpoCT TOpcpa), 06pa3uY TOJDilHHOA OT 3 AO 20 CM 

6HXH OT06paHH B cpeAffeM K3 5 nap&nneJlbHO 3aJIOaeHHHX CXBUMH. 

IlpH OT6ope M&TepHa.na H&pff.11.Y C rxy6HHaMH CReAffXM 3& Tml, 

'lff06H 06pa3uY H3 OTAeJlbHbllC CKBUHH OT6Hp8JIHCb MS CXOllHX no 

JIKTOJIOrHqecKHM H 60TaHHqecKHM xapaxTepMCTIIX8M CJ108B. HcnORb-

3YR KHCJIOTHO-D!8J10tnij'I) o6pa60TKY, H3 o6p83UOB 6YJIH M8BJl8'l8HH 

J:'YMYCOBHe ee~ecTaa. Beere 6uxo A&TIITVIB8.HO 24 o6nA~ua ( 1 ·•r- r- pMC. , 

4, T&6JI. 1 ) . 

CJ1e,izyeT OTMeTHTb, 'lffO TOpf)RHaR 38Jl811tb B 3aMKHyTOA B~e 

BMJ18MJlrH RBJIReTCR eec&Ma HB.,I\emil,M 061>eKTOM MR pB.,I\IIOyrxepo~­

HYlC HCCJle~OBaHHA, T&K K&K TaM npHpoCT TOplJa 6on&moA, H3-3& qe-
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Ta6mu~a I 

CnHCOK pa,u.HoyrJiepO,IVibllC ,l!_aTKpoBOK no osepH0-60JIOTHhlM 

OTJIO~eHKSIM B 38MKHj'TOA Bila,Jl,KHe BHJIJiaMRrK 

HoMep KoHB8HUHOHaJibHbdt ]a6opaTOpHb!A 
CKBB.lltHH1i r,ny6HHa OT60pa, pa,u.KoyrJiepo,ll,HhlA K~eKC H HOMep 
(CM,pKc,I) M aoapacT, JieT o6paaua 

2,20-2,25 500 ! 80 Tln -716 
4,50-4,55 1345 ! 40 Tln -7.IS 
?,00-7,05 2205 ± 40 Tln -?I9 
7,75-7,80 2245 ± 35 Tln -717 

B-1 8,80-8,8.5 3085 ± 45 Tln -722 
9,90-9 ,95 3485 ± 35 Tln -720 

II, 75-II ,80 5590 ± 30 Tln -721 
13,23-13,30 6220 ± no Tln -686 
13,44-13,50 6980 ± 90 Tln -687 

--------------------------------l,15-1,IB coapeMeHHb!A Tln -656 
1,20-I,25 6IO ± 40 Tln -726 
2,26-2,29 1500 ± II0 Tln -665 
5,43-5,47 3240 ± 2IO Tln -657 
7,13-7,!6 410G ± 200 Tln -658 

B-lII 7,80-7,84 4670 ± no Tln -666 
9,13-9,33 5450 ± 240 Tln -659 
9,64-9,68 6730 ± IOO Tln -664 

9,91-9,94 6765 ± 65 Tln -652 
I0,25-I0,28 85!0 ± 70 Tln -655 
10,69-IO, 73 8640 ± 55 Tln -651 
I0,86-I0,90 8820 ± 60 Tln -650 

B-7 4,90-5,00 4925 ± 45 Tln -743 

B-19 I, 63-I, 68 2350 ± 25 Tln -728 
1 ,68-1 ,'/8 2020 ± 20 Tln -727 
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ro BKJia,JJ, npoHHXar>!IIHX BrJiy6b KOpHeA OT,ll,8JlbHl,l)C paCT8HKA OTHOCK­

teJibHO H8B8JIHK . ~CilOJib3YR ,ll,~e aHaJIH30B MaKpoOCTaTKOB B K3-

yqeHHblJC npo(f>HJI.IIX ( pKc. II. 12). MH Bl:iMfCJIKJIH MaKCHMaJibHO B03-

MOllHYe OTKJIOH8HHa pa,JJ,HoyrJiepo,ll,Hl,l)C B03paCTOB OT KCTHHHbllC K3-

aa npoHHKHOB8HHR KOpHeA (Ta6JI. 2). IlpK Bl:iMfCJI8HHIDC npe,ll,IlOJIO­

ranocb, 'llTO pK30Mbl Thel:,pteris palustris, Scheuchzeria pa­

lustris ! Phragmites australis,a TaK1[8 KOpHK eycTapHHQKOBblX K 

,ll,epeBb8B B ,ll,aHHOM CJIY'llae MOrj'T npoHKKaTb ,ll,O rJIY6KHbl l M, 

Ta6JIHua 2 

MaKCHMaJibHO B03MOZHOe "oMOJIOKeHHe" ,ll,aTKpyeMoro 
CJIOR K3-3a npOHKKHOB8HKR PK30M H KOpHeA K3 

BbllD8JI81!811lHX CJI08B 

]a6opaTopttblA KH,ll,8KC KoHB8HUHOHaJibttbiA BoaMOlKHOe KCKB.llteHHe, 
K HOMep o6paaua pa,u.HoyrJiepo~ JieT 

B03paCT, JI8T 

Tln -716 
Tln -7!8 
Tln -717 
Tln -722 
Tln -721 
Tln -652 
Tln -650 

500 ± 80 
1345 ! 40 
2245 ! 35 
3085 ! 45 
5590 ± 30 
6765 ± 65 
8820 ± 60 

+II5 
+ 65 
+ 35 
+II5 
+230 
+ 35 
+II5 

KaK BK,IVIO, B8JIH'llHHbl TeopeTK'll8CKK B03MOlKHblX OTKJIOH8HKA 

BOJibHO MaJibl, Ka ,ll,aJibHelbueM OHK Y'llKTblBaTbCR He 6y,ll,YT, 

ITpK Bl:iMfCJI8HHK B03paCTa OT,ll,eJibHbllC CJIOeB Ta!a'.e 6blJI HCilOJib-
30BaH M8TO,ll, nocTO.RHHOro o6~eMHoro aeca (HJIOM8TC, 1980), ,ll,OC­

TOBepHOCTb OCHOB KOTOporo ~e HamJia 3KCnepKM8HTaJibHOe IlO,ll,­

TB8pll,Il,8HKe (~OM8TC H ,ll,p,, 1984). IlpK IlOMO~K 3Toro MeTO,ll,a 
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CTatlOBHTCR BOSMOlltHhlM BWQHCJIRTb B03p&CT OTAeJlbHblJC CJIOeB, 1.ITO 

HMeeT sHaqeHHe npH HenpepYBHOA BOspacTHOA HHTepnpeTB.QHH AaH­

HhlX cnopoB0-111iUibQ8BOro H 60T8.HHQeCKoro atl&JIH30B npo~HJleA. 

OcHOBOA MeTOAa ffBJlff8TCff npeAilOCHJIKa BpeYeHHoro IlOCTO.RHCT­

Ba C~OpoCTH &KK)'MYJIRQHH Maccw opr8HHQ8CKOro Be~eCTBa B sane­

•H clf,arHOBOro TOplf,a. 3KcnepHMeHT8JlbHOe IlOATB8~8HHe TaKoro 

AOrrylll8HHff BWRBJl8HO AJ!ff Bepxoaoro clf,arHOBOro TOplf,a (MnoMeTc, 

!9'79). BWQHCJ16HHe aospacTa OTA8JlbHWX CJIOeB clf,arHOBOro TOpfla 

MO'IIHO np8ACTaBHTb CJl8A,Yl)~HM o6pasoM. 

Bo-nepBhlX, H&XOAffT npeAilOJlaraeMWe MOIJIHOCTH (ho . . ) CJIOeB 
1 

TOplf,a npH onpeA8J18HHOA, npHHffTOA sa KOHCTatlTY B8JIHmtHe o6oeM-

HOro Beca (~o) Toplf,a: 
h • O • 

l. 

rAe ., t- - 061,eMHwA ee_c Toplf,a i -ro CJIOR, r/cw3, 
l. 

h ti - MOIJIHOCTb i-ro CJIOR TOplf,a, CM. 

3aTeM Bee HalAeHHWe BeJIHQHHW ho. AO rny6HHW pa,u,Koyrnepowi0A 
l. 

A&THpoBKH B AaHHOA CKBa•HHe Cj'MMHpyi>T H nonyqaeTCR MO~OCTb 

sue•H h0 npH d O : 

rAe i - HOMep CJIOR, 

D - KOJIIN8CTBO CJIOeB. 

Ha OCHOBe B8JIHQMHho H pa,n;Hoyrnepo,11,Horo B03p&CTa T BlillfflCJIHl>T 

JIHH8AHwl npHpocTLo Toppa npH 6 0 h 
Lo •-jA-• 

.nuee MO'KHO y-1te 

il>t-B~e: 

B~CJIHTb Bpellft o6pasOB&HHff xaa,o.oro CJIOR Top-

~ ho 
'1 ·-i;-.' • -i;-· 

I9 

Heo6XOAHMOA npeAnOCWJIKOA npHMeHeHHR MeTOAa HBJIReTCff Henpe­

pWBHOCTb HaKOnJieHHR TOplf,a, T. e. B03p&CT CJIOeB MOlltHO Bl,lqMCJIHTb 

TOJlbKO AJIH Tex qacTeA sane•H, KOTOpwe H~ IlOABepranHCb no•apaM. 

Kpowe Toro, AJIR nonyqeHHH AOCTOBepHWC B8JIHQHH Heo6XOAHMO no­

CJIOA~oe K3YQ8HKe sane•H - npH 6ypeHHH Ha,JJ;O BWA8JIHTb H CaMWe 

TOHKHe (AO I cw) npocnoAKH Toppa, HMeE~He paSJIHQHwl COCTaB 

p&CTHTeJlbHWX OCTBTKOB H pa3Hym CTeneHb p&3JIOZ8HHR, H H&XOAHTb 

KX 061,eMHWe Beca. 

CTpaTHrpaqJHQ8CKOe HsyqeHHe sanezH BffJIJlaMffrH 

1.ITO Bee HHllHeA qacTH npHMepHO 7000 Jl8T HB.38,ll; , 

IlOK&SWBaeT, 

HM8JI M8CTO 

nepepWB B OCa,JJ;KOHaKOnJieHHH Ilp0AODHT8JlbHOCTbD OKOJIO 500 neT. 

ITosToMy B03p&CTa CJIOeB Toppa MOlltHO Bb[qHCJlffTb TOJlbKO B qacTH 

aaneu Mono•e 7000 neT. 

B1,1qHcneHHR aoapacToB B paspeaax B-I H B-III ocHOBWBaJIHCb 

Ha pa,n;KoyrnepoAHNJC AaTHpoBKax o6pasuoB T~687 HTln -652 COOT-

88TCTB8HHO. B paspeae B-III OTKJIOHeHHR BWQHCJleHHWX o6pasQOB 

OT AaTHpOB8JiHhlX H83HaQHT8JlbHli8. HeKOTOpwe OTKJIOHeHHff HMeDTCff 

a paspeae B-I, npHQeM BJ:NHCJleHHlie eospacTa no o6oHM paspesSM 

OKa3WB8.llTCff HeMHoro ,lij)8BHee, QeM AaTHpOBaHHlie 14c MeTOAOM B03-

pacTa (pHc.4). 3To OTQacTH 06offCHR8T-Cff TeM, Q'l'O Hs-aa.'HenOCTO­

ffHCTBa B CK0p0CTH reHepaQHH 14c ~oyrxepo,D,HWe B03p&CTa o6-

p8.3UOB C HCTHHHliM B03p&CTOM OKOJIO 7009 Jl8T 0 

31lHMllt8Hlil npH6JIH-

3HT8JlbHO Ha 600 Jl8T. Ilo 3TOA npKmtHe Bl,IQKCJleHHWI cpe,11,HMit npH­

pocT H8CKOJlbKO MeHbme HCTHHHoro, H3-3a qero H B~QJ18HHWe 

B03p&CTa t'IpeBOCXOAffT pa,n;Hoyrnepo,D,HWe . 
. . 

Tax KaK CKOpoCTb HaKOilJl8HHff Maccw Toppa B paspe~e ·B-I KO-

ne6neTCff Bo epe~eHH c~eCTBeHHo 6onbme, q~ J · paspeae B-III 

( pHC. 5) • OmH6KK • B ycpe,11,HettKfilC B Il81)BOM· c~_qae 60Jl&l'!e H pe.cxoz-
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'AeHHR Mellt,lzy BHIOICJieHHblM~ ~14c ~aTHpOBKaMH TaK~e 

l[leCTBeHHHe. 

60.11ee cy -

RaK Bff'AHO Ha pHcyHKe 4, npocTaR HHTepnonRUHR 14c aospac-

TOB, npe'AnOJiaraR;QTO CKOpoc~b pocTa RBnReTC P. nocTORHHO~, BHec­

Jia 6H Cyl[leCTBeHHHe omH6KH npH oueHKe BO:.'lpa~~-~-- OT~enbHblX rram1-

HOJIOrHqecKH H3yQeHHblX CJIOeB. 

0 6 p a 6 0 T K a 'A a H H H X C TT O p O B O -

rr H n b u e B o r o a H a JI H s a 

H~elltHa.R xpoHOJIOrHqeCKa.Jl OCHOBa cos~ana B03MOlltHOCTH ~nR 

H3yqeHHR 'AOCTOBepHOCTH pa3HHX TTO~O~OB KJIHMaTOCTpaTHrpatpHqec­

KOro pac'lt1IeHeHHR opraHHQeCKOA TOnl[IH. HesaBHCl1MO OT xpoHonorH-

qecKHX HCCJie~OBaHHR ,11,.llR CTpaTHqnrnaum1 pa3pe30B 6blJI rrpHMeHeH 

c nopoBO-Ill,UibUeBOR aH8.JIH3, Beere crropOBO-TTblJibU8BOMY a.H8.JIH3y rro~­

Bepr8.JIOCb 59 06pa3uos H3 CKBalltHHH B-I H 53 06pa3ua H3 CKBa~HHH 

B-III. 06p8.3Ubl MOIJIHOCTbD 2 CM 6blJIH oTo6pattu B cpe,D.HeM qepes 

20-25 CaHTHMeTpoB C pacqeTOM, QTO HsyqaeMbrn cnoA no B03pacTy 

OXBaTHT OKOJIO 20 JieT. 06pa60TKa o6pa3UOB ~JIR crropOBO-l1l,IJibUeBO­

ro aHaJIH3a npOBO'AHJiaCb MeTO~OM aueTOJIH3a. ~3 K8.llt,l!,Oro o6pasua 

cywapHO (5l:,IJIQ nO'ACQHTaHO 200 'APeBeCHblX TTblJibUeBblX sepeH. Ilpo­

ueHTHOe CO'Aep!taHHe scex KOMnoHeHTOB cneKTpa npe'ACTaBJieHO Ha 

'AHarpaMMax (pHc. 6,7). 

TaK KaK HsyqeHHHe CKBBJKHHH HaxO'AffTCff B HenocpeACTBeHHOR 6JIH-

30CTH, Ha paccTORHHH 30 M ,lij)yr OT 'APYra, 60JibmoA HHTepec npe'A­

CTaBJIReT cpaBHeHHe 'AHarpaMM. KaK Bff'AHO Ha pHcyHKax 6 H 7, 'AHa­

rpaMMH AOBOJibHO CXO'AHHe. B TO ~e BpeMR BHRBJIRDTCR 3HaQHTeJibHHe 

pa3JIHQHR B OTHOCHTeJibHblX KOJIHQeCTB~X 11l,1Jtbllbl OTAeJibHbOC BH'AOB. 
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Pig, 6, Spore-,aQd-polleo diagram of B-I drill-hole, Por legend see fig, 2. 
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0AHaKO 3AeCb Ha,IJ,O YQKTNBaTb, QTO 06pa3U1,1 K3 paapeaa 5-I, B 

KOTOpOM npHpOCT 6onbwe, OTpa~aJOT 6onee KOpOTKKA BpeMeHHblA HH-

Tepsa;r, qeM B paapeae B-III. BepoRTHO, no3TOMY 

nblJibUl,I enH B cneKTpax 3TOA CKB~HHN 6onee 3HaQKTenbHNe. 0AHa-

KO BnKRHHe Y3KOnOKa.JlbHhlX (cnyqaAHhlX) q>aKTOpOB nOATBepllt'AaeTCR 

pe3KHM yBenHQeHHeM ITblJibllbl onbXH Ha rny6HHe 2,5 M 

B-I H BRaa Ha rny6HHe I,2 MB paapeae B-III. XoA 

B paapeae 

OCTaJ!bHWC 

KPHBWC pacnpeAeneHHR nhlJlbllbl no npo~HnRM 

CXOAeH. 

B-I KB-III B9CbM2:I. 

PacqneHeHKe cnopoB"o-nhlJlbUeBJ:,rx AHarpaMM npoH3BOAKnOCb no 

CTpaTHPpa~KQ9CKOA cxeMe ronoueHOBhlX KOHTHHeHTa.JlbHhlX 

3CTOHCKOA CCP (KaRK HAP·, !976). 

OTno~eH~ 

HaKonneHKe opraHoreHHhlX OTno~eHKA BO BITa,Il,HHe HaQaJIOCb BO 

BpeMR 6opea.JibHOA KnKMaTKQeCKOA CTa,Il,HH. 

IlanHHoaoHa BOI s~enReTcR Ha AKarpaMMe B-III {pHc. 7) no 

CKMaJibHOMy COAep~aHK~ ITblJibUl,I COCHH, KOTOpaR AOCTKraeT 50 %, co­

Aep~aHKe IlblJibllbl 6epe3N TaK~e AOBOnbHO BNCOKoe (AO 45 %). Ha 
AKarpaMMe B-I (pHc. 6) TaKoro Q8TKOPO MaKCKMYMa He Ha6JIDAaeTCR. 

ITpeo6na,IJ,aeT IlblJibUa 6epe3N (AO 70 %), ITblJibllbl COCHH OKono 30-40 %, 

HO TaK KaK rpaHKQY Mellt,ll,Y BO! K B02 xapaKTepKayeT 

rpaHKUa IlblJibUbl BR3a, OnbXK H nemKHN, TaKoe pacqneHeHKe AnR paa­

peaa B-III Momo npoKaBeCTK. 0,1!,HaKo HYJICHO oTMeTHTb, trro nhlJlbUa 

BR3a BCTpeqaeTCR B AOBOnbHO 3HaQKTenbHhlX KOnKqecTBax (AO IO-

15 %) ~e c Haqana 6opeaJibHOA CTa,Il,KH. 

Ila.JIKH030Ha B02 xapaKTepKayeTCR nblJibUOA COCHN (AO 50 %) H 6epe3N 

(AO 50 %). CoAe~aHKe ITblJlbllbl OnbXK H BR3a AOCTHraeT 20%. ITblJibUl,I 

nemHHN I0-15 %. B~eneHHe na.JIKH030H B01 K B02 Ha AKarpaMMe 5-I 

RBnReTCR AOBOnbHO aaTPYAHKTenbHblM K cnopHNM. EcnK YQKTNBaTb, 
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trrO rpaHMua Me-.ey' 6opeaJibHOA M aTJiaHTHqecKoA CTa,Il,HRMH 

pyeTC.R no qeTKO BwpaJteHHOyY yeeJIMqeHHII COAepllaHH.R lll,IJlbUJ,I 

(JJHKCM­

UIM-

poKOJIMCTBeHHliX nopoA. OJibXH M MaKCHyYMOM COAepllaHH.R lll,IJlbUJ,I 

xelJlHHJ,1, TO I'paHMIJY AT/BO Ha AMarpaMMe B-I MO'IKHO 6wxo 61,1 npo-

BeCTH npHMepHO Ha rxy6MHe !4,5 M, HO B TOM cxy1.1ae cnopoeo-

111,UibUeBOA cneKTp, B KOTOpoM npeo6xa,n,aeT 6epe3a (,11,0 70 %), He 

.RBJI.ReTC.R xapaKT8pHl,III ,JVI.R 6opeaJibHOA CTa,11,MH. EcJIH 3TO 061>.RC-

HMTb KaK JIOKaJibHOe .RBJieHMe, TO MOEHO 6WIO 61,1 061>.RCHHTb 

BYll8HMe IlW11bUJ,I Jiellpffll,I AO 70% M C'tfMTaTb MaKCffMYNOM CU.JIYDl!ee 

nOBYll8HHe ,11,0 40%. Y'lfflTblBafl M 14c ,11,aTKpOBKH, 3TO 6blJ10 61,1 uexe­

coo6pasHee. 

Ila.nMH030Ha AT! xapaKTepH3Y8TC.R no CTpaTMrpa4lHt1eCKOA cxeMe KaK 

naJIHH030Ha B.R3a ( COA8pllaHMeM B CpeAffeM !5%) M JielJlMHbl ( 25 % ) • 
Ha ,11,HarpaMMax B-I MB-III 3TH naJlMHOSOHbl xapaxTepM3y,:>TC~ 

BYlleHHeM COAepaaHM.R IlWlbUJ,I OJibXH (AO 30%) M eJIH (AO 30%), 

no­

Ta-

Koe BblCOKOe COA8pllaHMe IlW11bUJ,I eJIH B OTJI011teHMflX aTJiaHTHqecKOA 

CTa,11,MH .JU)YrHX pa3pe30B Dro-BocTOqttOA 3CTOHHM He OTMe1.1aeTC.R, B 

cpeAffeM OH~ COCTaBJI.R8T !5%. HecKOJibKO yeeJIMI.IHBaeTC.R H COA8P­

.aHMe IlWlbUbl JIHnbl H AY6a (B CpeAffeM AOCTHraeT !5-20%). 

IlaJIHHOSOHa AT2 xapaxTepH3yeTc.R Kax soHa JIHilhl c waxcHyYMOM TiblJib­

Ubl IDHpOKOJIHCTB8HHblX, H8. AMarpaMMaX B-I MB-III TaKMX l.18'1KMX 

KpMTepMeB MaJIO. KaK 6WIO OTM81.18HO e1,111e, oco6oro MaKCffMYMa rtblJlb­

UJ,I mMpoKOJIMCTB8HHHX He OTMe1.1aeTC.R, OH saMaCKMpoBaH BblCOKHM co­

A8pu.HH8M IlhlJibUJ,I eJIH (30-4()%). COA8pll8HM8 TiblJibUbl OJibXH KOJie6-

JI8TC.R B npeAeJiax !5-20%. rpaHHUa M81f,IIY aTJiaHTMl.18CKOA M cy66o­

pea.7!bHOR CT&,11,M.RMM no CTpaTMrpa4}Hl.18CKOA cxewe conocTaBJI.ReTC.R C 

ypoBHeM yMeH&meHM.R ~OA8pllt8HM.R TiblJibUJ,I mMpoKOJIHCTBeHHblX, oco6eH­

HO BRsa M JIMilhl, Oco6eHHo TPYAHO Bbl,Il,eJIMTb I'paHMIJY S BI/AT2 Ha 
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AHarpaMMe B-I, r,11,e e TeqeHHe eceA cy66opeaJibHOA CTa,D.HH KOJIH-

1.1eCTBO TiblJlbUJ,I WHpoKOJIHCTB.eHHliX nopo,11, npaKTHqec1rn Ha 0,11,HOM ypoe-

He. 

IlaJIHH030HaBBI, KpoMe yMeHbmeHH.R IlblJibUJ,1 mMpoKOJIMCTBeHHblX, xa-

paKTepH3yeTC.R co,11,ep11taHHeM 6epe3bl ,11,0 40%, COCHbl ,11,0 20%, OJibXH 

,11,0 20% H ne~HHbl I0-!5%. XoT.R naJIMH030Ha SB! HMeeT H8.3BaHHe -

30Ha ,11,Y6a (co,11,ep11taHHe !5%), Ha ,11,MarpaMMax B-I H B-III TIOBblllle-

HH.R co,11,ep11taHH.R TTblJibUJ,1 ,11,Y6a He OTMe1.1aeTC.R, OHO OCTaeTC.R Ha CTa-

6HJibHOM ypoBHe (,11,0 5%). CJie,11,YeT OTMeTMTb, l.lTO l.leTKOro MaKCHMY­

Ma ,11,Y6a He oTMe1.1aeTC.R H Ha ,11,pyrMX ,11,HarpaMMax Ilro-BocTotIBoA 3c­

TOHHH (~Jibeec M ,11,p., !974; M.R3MeTC, !983). 

IlaJIHH030Ha SB2 Bbl,Il,eJI.ReTC.R no onpe,11,eJieHHOMY npH3HaKy - noeblllleHMll 

co,11,epxtaHH.R TiblJlbQbl eJIM. 30HY HHlKHeA eJIH MO~O Bbl,Il,eJIHTb H Ha ,11,Ha­

rpaMMax H3 60JIOTa B.RJIJiaM.RrK, r,11,e ttal.lHHaeTC.R TIOBblllleHHe TiblJibUJ,I 

eJIH OT !0% ,11,0 40%. OAHaKO Hy,KHO OTMeTHTb, I.ITC TaKoro po,11,a noebl­

meHH.R BCTpeqaIOTC.R H Ha 6enee pa.HHHX CT&,11,Hax, HanpKMep, Ha ,11,Ha­

rpaMMe B-I e KOHUe aTJiaHTK1.1ecKoA CTa,D,HH H B-III B Haqane cy6-

6opeanbHOA CTa,Il,HH. KoJIHl.leCTBO TiblJibUJ,1 ,11,pyrHX ,11,peeeCHblX nopo,11, 

yMeHbmaeTCR, Co,11,ep11taHHe TiblJlbUJ,I COCHbl K 6epe31,1 OCTaeTC.R e npe­

,11,enax 20-30%. YMeHbmaeTC.R co,11,epllaHHe nblJlbUJ,I OJibXH OT 20% ,11,0 

!0%, a TaK11te C0,11,BplltaHHe nWibUJ,I WMpoKOJIHCTBeHHbllC. 

B eepxHeA 1.1acTH TTaJIHH030Hbl oTMe1.1aeTC.R H yY8HbW8HMe co,11,ep-

lltaHH.R TiblJlbUJ,I 8JIH, Ilo OAffOBpeMeHHOyY noeweHMll nWibUJ,I 6epe3b1 H 

COCHbl Bbl,Il,eJIReTC.R H rpaHHUa Me-.ey' cy66opeaJibHOI M cy6aTJiaHTH 

l.18CKOA CTa,11,HaMH, 

IlaJIHH030Ha sAI xapaKTepH3yeTc.R noeblmeHMeM nblJlbUJ,I 6epe31,1 ,11,0 60%. 
Co,11,ep,1taHHe lll,IJlbl.ll,I OJibXH He AOCTHraeT 38M8THOro nOBblmeHH.R, JIMWb 

B eepxHeA qacTH OHO ,ll,OX0,11,M~ ,11,0 20%. IlblJlbua COCHbl ,11,0CTHraeT 20-
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. 30%, nl,IJibUa WHpOKOJUICTBeHHblX - I0-12%. 

rpaHHua MeJKAY 30HaMH sAI H SA2 npOBO,IJ,HTCR HHl!te aepxHe~ 

KYJibMHHamrn nl,IJibUbl eJIH. 

ITa.nHH030Ha sA2 BbUJ.eJIReTCR no yaeJIHlleHH~ co.n.epl!taHHR nhlJibllb! eJIH 

c 5% ,a,o 10%. Co.n.epl!taHHe nblJlbUbl COCHhl 20% , 6epe3hl 30-40%, OJ!b ­

XH Ib-20% . 

l 'paHHUa MelK,IJ,Y naJIHH030HaMH SA2 H SA3 BbUJ.eJIJ18TCR no YMeHb­

llieHH~ co,n.ep11mHHH llblJlbUl~ eJJ H H yaeJIHlleHHIO [JblJlbUbl COCHbl H 6epe-

3hl. 

IT3JIHH030Ha :.;A:3 xapaKTe p113yeTcB co.n.ep111:a1-rneM nblJlbUbl 6epea1,1 ,11,0 

GO% , coc111,1 ,1 \ 0 4C'Yv , o.rrbXH 20- 30% . Co.n.e p1mH11e n blJlhUbl eJIH yMeHb­

maeTCR .n.o 2C% . 0,11,11aKO, Y'll-lTblBaR 60JiblUH8 KOJie6aHHH co.n.epl!taHIUI 

llblJlbl\hl eJ111 a no ue pxHocn11,1x npo6ax 11 ee HeperyJIHpHhle aap11au1111 

110 OC>OHM npot1'HJIRM' pa3,11,eJiem1e cy6aT JJall'J' HlH?CKO ~ CTa,D,HH Ha OT­

,ll,eJibHhle 30Hhl 3aTpy,IJ,HeHO . 

CJie,tzyeT TaK111e OTMeTHTb, q']'Q ,a,aHHble aHaJIH3a Toppa llOKa3bl­

naIOT, 4TO B OKpy;icaio11111x ClO JIO TO Jtecax HeO,IJ,HOKpaTHO npoHCX0,11,HJIH 

no~apbl (npHMepHO 2000, 1200, UCO, 500 11 300 JI.H.). 3TO MOPJIO 

110BJIHHTb 11 Ha pa3B11THe paCTl1TeJibHhlX coo6111ecTB . 

~JIR oueHKH Ha,n.e~HOCTl1 11 o6oeKTl1BHOCTl1 BbUJ.eJieHl1R OT,IJ,eJibHblX 

naJIHH030H B 11HcT11Ty·re KH6epHeT11K11 AH 3CCP 6b1Jla npoae.n.eHa Ma­

TeMaT11t1ecKaR o6pa60TKa cnopOBO-·llblJibUeBblX ,11,aHHblX' HOl10Jlb3YR 

cooTBeTc·rayIOIJ1He nporpaMMbl (}{yKc, KapoJIHH, THATc, I98I; Dixon , 

1977 ) . 

3a t10cne,IJ,HHe 15 .JieT HaKon11JICR 6oraTbitt onblT ( Prentice , 

1980) no npHMeHeHiflO CTaTHCTHlleCKHX MeTO)J,0B MHOPOMepHoro atta­

!IJl3a ,ll,JIH o6pa60TKH cnopOB0-11blJlbl\8BhlX ,n.11arpaMM. y CTaHOBJieHO' 

cnopoao-nblJlbUeBblX 

) 
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cneKTpoB BO BpeMeHl1 HBJIHeTCH MeTO,ll, rJiaBHblX KOMllOHeHT. 11,D,eH 

npHMeHeHMR STOro weTo,n.a npH aHaJIHse BpeMeHHoro xop,a cnopoao-

IJWibUeBHX cneKTp0B SaKJillt.1aeTCR B onpe,n.eJieHHH B MHOrowepHOM 

np0CTpaHCTBe cneKTpoB TaKHX wa.nowepHblX" JIHHelbiblX nOAIIp0CTpaHCTB, 

CneK•nAu npoH30IDJIH HaMClOJibmHe H3MeHeHHH. s KOTopwx no scew •r-

B KaqecTBe HCXOAHJ,!X ,11,8.HHblX ,ll,JIH K!U!,11,0ro o6pasua HBJIRJIHCb 

npoueHTHble co,11,epu.HHH IJWibUbl .n.ec.RTH .n.peaecHHX nopo.n. (eJib, coc-

_Ha, 6epesa, OJibXa, BH3, J111na, ,ey6, rpa6, HCeHb, KJieH). TaKHM 

o6pasow, K~ cnopoao-nblJlbUeBoi cneKTp npe,11,cTaBJieH TOllKOA B 

,n.ecHTHMepHOM np0CTpaHCTBe, a BCH ,11,11arpaMMa no 0,11,HOA CKBUHHe­

MHOZeCTBOM ToqeK B 3TOM ze npoCTpaHCTBe. ~JIH nepeXOAa B 0,11,HO-

wepHoe JIHHelbioe RpOCTpaHCTBO onpe,n.eJIHeTCH npHMaH JIHHMH, OT 

KOTOpoA cywwa KB8,IIJ)8,TOB paCCTOHHHA AO Bcex ToqeK 6b1Jla Clbl MKHH­

MMbHOA. ilpoeKUHR TO~eK Ha 3TY npHMYJ) - nepBai rJiaBHaR KOMilO­

HeHTa (~I) - HBJIHeTCH HaHJIYtlllleA 0,11,HOllHCJIOBOA (pyHKUHeA ,ll,JIH H3-

MeHl!HBOCTH B cneKTpax. 

Kor,n.a nepBaR rJiaBHaH KOMnoHeHTa OnpeAeJieHa, TO BTOpaR rJiaB -

Haff KownotteHTa (~2) onpeAeJineTCR nepneH,D,HKYJiffPHO K nepBoA Ta-

KHM o6pasow, llT06bl 06pasoaa.HJ-1aH HMM ,11,ByxMepHaH MOCKOCTb 

HJIYtllllHM o6pasow annpoKCHMHpoBaJia 61,1 ,11,&HHOe MHOZeCTBO 

Ha-

Ec.1111 ,11,Be nepBYe rJiaBHble KOMilOHeHTbl e~e He 1103BOJI.RDI' ,11,0CTaTOll-

HO TOllHO O!lHCaTb M3MeHllHBOCTb B ,11,&HHWX, TO aHaJIOPH'lHO 

HeTCH TpeTbR rJiaBHaH KOMilOHeHTa (~3) M T.,11,. 

onpeAeJI-

ilepBblM marow B npHMeHeHHH CTaTHCTHqecKHX MeT0,11,0B 

H wepHoro 8.H8.JIH3a HBJIHeTCH BHtraCJieHHe Cpe.11,HIOC 3HaqeHHA 

AapTHWX OTKJIOHeHHA OT,11,eJibHWX nepeweHHHX, B ,11,&HHOM CJiyqae 

ueHTHlilX ,11,0JieA llblJlbUbl ,n.peaeCHHX nopo.n. no BCeM o6pasUSM B 

CKBUHHax, 

CTaH­

npo­

oC)eHx 
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Ta6JIMUa 3 
Cpe,!ViHe 3HaGeHHR H CTBJfAaPTHYe OTKJIOHeHHR 

npoQeHTHJ,IX AOJieA ~BeCHOA llHJibQJ,1 OTAeJibHblX p0AOB 

PoA Cpe,!ViHe 3HaGeHHR CTaHAaPTHJ,ie OT- KoaqxpH~eHTLI 
KJIOHeHHR Ba:I!H~H 

BI BIII BI BIII BI BIII 
EJrb I?,8 20,I I4,0 I3,4 0,?9 0,6? 
CocHa 20,2 I9,9 10,5 10,9 0,52 0,55 
Bepeaa 34,I 32,5 14,I 14,I 0,4I 0,43 
OJibxa I6,3 15·,l 8,19 8,0? 0,50 0,54 

, BR3 6,8I 6,44 6,10 5,?2 0,90 0,89 
JlHna 3,33 4,2d 5,56 5,46 1,6? I,28 
}zy6 1,13 1,48 0,94 1,20 0,83 0,81 
rpa6 0,2I 0,I9 0,42 0,32 I ,98 I,66 
flceHb 0,03 0,05 0,II 0,15 4,36 3,16 
KJieH 0,008 0,0 0,06 0,0 ?,68 

KaK BH,ll,HO (Ta6JI. 3)' Cpe,!ViHe Be.JIHGHHLI H CTBJfAap'l'HYe OTKJIO-

HeHKR AJIR 06e11X CKBa&HH npa.KTHG8CKH COBnaAB.llT. H8.H6oJiee CTa-

6HJibHl,IMH KOMnOHeHTaMM RBJIIIJJTCR ITWibQa 6epe3LI, OJibXH H COCHLI, 

MeHee CTa6HJibHLIMH- IlHJlbQa RCeHH, rpa6a H JIHilhl. 

McnOJib3YR AaHHYe, MOMHO e~e BLIGHCJIHTb MaTpHuy KoppeJIRQHOH -

HblX K03qXpHQHeHTOB Me:s:,izy IlWibQOA OTAeJibHblX ~BeCHLIX nopoA AJIR 

o6eHX CKBalltHH (Ta6JI. 4, 5). KaK BHAHO, CYilleCTByeT GeTKaR OT­

pMUaTeJibHaR KOppeJIRQHR Me:s:,izy npoQeHTHLIM COAepaaHMeM nWibQLI eJIH 

H COCHLI, eJIH M 6epe3L1, HO noJIOllHTeJibHaR - Me:s:,Izy AOJieA Ill,IJibQJ,I 

eJIH H p.y6a H T.A. PacXOJrAeHHe a OTAeJibHLIX COOTBeTCTByJ)UIHX 

KOajxf)H~eHTax KoppeJIRQHH AJIR ABYX CKBalltHH OCTaeTCR B AOnyCTH­

MLIX npeAe.Jiax,eCJIH yqecTb, GTO OHH BLIGHCJieHLI Ha OCHOBe He60Jib­

mHX BY6opox (59 npH B-I H 53 npH B-III). 

TTpH BLIGHCJieHHH rJiaBHYX KOMilOHeHT npHMeHJll)TCR HJIH KOBapHa-
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I..\KOHHble ( Prentice , 1980), KJIK KOppeJIRI..\KOHHble (Birks , Berg -

lWld, 1979) MaTpKl..\bl. flpKMeHeHKe KOppeJIRI..\KOHHOH MaTpKl..\bl 

CHJibHO TpaHC<f,opM~KK HCXO,IV{blX nepeMeHHblX (npOl..\eHTHblX 

'AeJieHKeM HX 3HaqeHKR Ha COOTBeTCTBYJlll1Ke CT~apTHble OTKJIOHeHHR. 

Be3 TaKOA TpaHc<f,opu~HH (KoaapKal..\KOHHa.FJ MaTpHl..\a) 60Jibmee BJIK­

.RHKe Ha 06pa30BaHKe nepBblX rJiaBHblX KOMnOHeHT KMellT Te nopo,D,bl, 

nblJib'-la KOTOpblX KMeeT 60.Jibmyll aapKa6eJibHOCTb. 3To, KaK npaBH-

JIO, Te BK,D,bl, npol..\eHTHble 'AOJIK KOTOpblX TOMe 60JibWHe. 

c.nyqae 3TO 03HaqaeT, qTQ CTpyKTypa nepBblX rJiaBHblX 

B HameM 

KOMnOHeHT 

Oill)8'A8JlRJiacb 61,1 BapHa6eJibHOCTbll nblJib'-lbl 6epe3b1, eJIH, COCHbl, 0.Jlb­

XH, 3aTO m.uibl..\a JIHnw, BR3a, 'AY6a noqTK He OKasaJia 61,1 BJIKRHHR. 

H&MK lll;>OBO'AHJiacb o6pa60TKa 'AaHHblX no o6eKM MaTpKl..\aM, HO HaK6o­

Jiee KH~OpMaTKB!iblMK 6blJIK pesyJibTaTbl, noJiyqeHHble no KOppeJIRI..\HOH­

HOA MaTpHQe, no3TOMY B 'AaHHOA pa6oTe Mbl npKBOAHM TOJibKO MX, 

8 3TO Me BpeMR H~O OTMeTKTb, qTQ B CJiyqae KOBapH~OHHOA 

MaTpl(l\1,1 annpoKCHMHpYeMOCTb nepBblMK rJiaBHJ,IMM KOMilOHeHTaMH B03-

pacTaeT c yeeJIHqeHKeM qMcJia KOMnOHeHT 6blCTpee, 

KOppeJifll1HOHHOA MaTpHQbl. TaK,npK KOBapH~KOHHOA MaTpKl..\e YMe 

nepeaR rnaeHaR KOMilOHeHTa o6~RCHR8T nOJIOBKHy 

a TPK KOMnoHeHTbl - A8BRHOCTO npol..\eHTOB. IlpK 

eapKa6eJibHOCTM, 

KOppeJIRI..\MOHHOA 

MaTpH'-18 nepea.FJ rJiaBHaR KOMnoHeHTa o6~JJCHR8T TOJibKO 28%-Hyll aapK­

a6eJibHOCTb, K TOJibKO mecTb rnaeHblX KOMilOH8HT - 'AeB.RHOCTO npo-

l..\8HTOB. flpK KOBapKal..\KOHHOA MaTpHl..\8 nepBble rJiaBHYe KOMnOH8HTbl 

no o6oHM pa3pe3aM KMeDT Tane aecbMa 6JI~3KKe HarpyaKK, a 06-

pa30BaHHl,le B A8CRTKMepHOM npocTpaHCTBe yrJibl Mell,lzy B8KTOpaMK 

rJiaBHblX KOMnOHeHT paBHbl: 
I III 

~I /\ il ,.._, 100' 
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I III 
0 ~2 /\ {/)2 rv37 ' 

t/ /\ t/II ~ 44° 

Yrnw Mell,lzy COOTBeTCTBYDI\HMH BeKTOpaMH rnaBHYX KOMnOHeHT npH 

KOppenflQHOHHOA MaTpHl.le HMel>T 6onbmHe 3HaQeHHR: 
I III 

0 ~I /\ {bl ,.._, 15 ' 

{bl /\ till r--/ 500' 

{bi I\ {bi II r--/ 770 

TaKHM 06pa30M, npH npHMeHeHHH KOppenfll.lHOHHOA MaTpH~ ,11,aH-

Hlie no ,11,syw CKB8JltKHSM cornacyDTCR xy-ate, QTO BnOJIHe nOHRTHO, 

YQHThlBaR, QTO npH 3TOA MaTpHQe Ill,IJibQa Bcex ~eBeCHYX 

HMee'l' nOQTH paBHOCHRbHOe 3HaQeHHe. 

Ha OCHOBaHHH ,11,aHHYX no onpe,11,eneHHO B03pacTa OT,11,enbHYX cno­

eB B o60HX npoipHnJ!X' Ha pHcyHKaX 8 H g npHB,e,11,eHl,I H3MeHeHHR 

BpeMeHHoro xo,11,a nepBYX ,11,Byx KOMnOHeH,:, BWQHCneHHJ,1e no 

QHOHHOA MaTpHQe 'AnR o6eHX CKB8JltHH. 

HaH6onee HH!pOp,laTHBHliN RBnReTCR X0,11, nepsoA rnaBHOA 

xoppen.R-

KOMno-

HeHThl, H3MeHeHH.R BTOpoA H oco6eHHO TpeTbeA rnaBHYX KOMnOHeHT 

BOcnpoH3BO,ll,RT 6onbme cnyqaAHOI'O mywa H HX HHTepnpeTaQH.R RBRRe­

TCR 6onee cnOlll:fOA 38,11,aqeA. BpeMeHHOA X0,11, nepsoA rnaBHOA KOMno­

HeHTW no o6eHM CKBUHHaM OQ8Hb noxouA, QTO RBn.ReTC.R CBff'AeTenb­

CTBOM Toro, wro 3TH I"p$1f>HKH secb11a 
1
,xopomo onHcwsam xo,11, cnopo­

so-lllilJibQeBYX cneKTp0B B IIHOI'OllepHOII npocTpaHCTBe 3a H3y~aellhlA 

HHTe~Ba.JI BpeMeHH H, Kpolle TOI'O, nOK8.3HBaM, trl'O BpeMeHHa.R mKa­

na 'AnR o6eHx CKBUHH RBn.ReTC.R ,11,0CTOBepHoA. 

OCHOBhlBaRCb Ha H3118H8HHH MOpponorHQeCKHX npH3HaKOB KpHBOA 

a:i 
(1) 
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8, 9) H DmioA lllBeQHM (BirJr.:.a, Be.rglund, 19?9), a Tai<ae oC5m,eHs­

eecTHWe AaHHHe 06 KsMeHeHKRX xnKMaTKqecKHX ycnoeHA e ronoueHe. 

H!iTepnpeTauHft .COA8pllaHKR BTOpoA rnaBHOA KOMfiOHeHTY RBRReTCR 

6onee saTpy,11,HKTen&HoA. BepoRTHO, 'lffO e 'AaHHOM cnyqae yeenHqe­

HHe BeJIM'IDIHW BTOpoA rn&BHOA KOMno~eHTW C5nK3KO OTpall&eT yeenK­

qeH~e Bll8JIHOCTK H TeHKCTOCTK. TaxKM 06pa30M. KaateTCR, qTQ no­

J!YqeHHYe annpoKCKII~ B BHAe rnaBHYX KOMfiOHeHT OTpaltall'l' K3Me­

HeHHR MIOl&TKqecKKX H 3KOnorHqecKHX ycnoeKA K Ha KX OCHOBe 

MOZHO npoBOAKTb MHN&TOCTpaTKrpaiflHqecKl!e KOppenlltlHK. 

C pa B H H Ten b HY A a Han H ,3 pa C q n e -

H e H H ft C n O p O B O - n Y n b U e B Y X A K a r p a M M 

B T&C5nKUe 6 npKBeAeHY CBOAHl,le AaHHWe 0 

osepHo-C5onoTHHX TOJDII Ha octtoee cnopoeo-nYn&UeBYX AK&rpaMM. 

KaJC H OllM,ll,UOCb, Bl,Q!,eneHHYe OTAenbHWe nMKHOSOHY B B03p&CTHOA 

DIK&ne CYD1eCTBeHHO paanHqal>TCR Mez,u,y co6oA, TaKZe OTCyTCTByeT 

qeTKU KOppen~R C perKOHMbHOA CTp&TKrpaiflHqecKoA cxeuoA 

OCTOHCKOA CCP (Kamt KAP·, 1976) ,n,u;e Ha ypoBHe OTAen&HWX KnH­

M&TRqecKHX CT8,ll,KA. 3TO roeopHT O CYDl8CTBeHHOM BRK1!HHH yaKono­

KUbHOro pacTKTeJibHOro COCTaBa Ha qK)piKpoBaHHe cnopoBO-fiYnbUe­

BYX cneK'l'pOB. 3aTO M&TeY&TKqecKU o6pa60TKa AaHHWX (pKc. ?, 8) 

noseonReT Bl,Q!,enKTb Ha o6eKX AK&.rpaMMax .· 4 nMHHOKOMrtJieKC&, 

BOSp&CTHHe py6eu KOTOpYX Mell,ll,Y co6oA AOBOnbHO xopomo coena­

A&l)T. 

KoMMeKC 85 xapaxTepHayeTCR BYCOKHMH COAeplltaHH.RMK fiYnbuY 

COCHH K C5epesY. 8cTpeq&eTC1! Ill:Ulbll& onbXH, BR3& K ne111HHY. 3TOT 

KONMeKC MOZHO conocT&BKTb c 6opeMbHOA KnKM&TKqecKoA CT&AHeA 



40 

'ra.6.JIHL\a 6 

XpoHOCTpaTHrpaq>HQeCKOe c onocTaBJI9HHe paspe30B 

B-I KB-III K xapaKTepHCTHKa na.JIKHOKOMitJieKcoa 

I4c B03- fla.JIKH030Hbl :1a.Jil1HOKOMJ1JieKCbl XapaKTepHCTHKa 

pacT JI,H, B-I R.,III B-I B-III ITa.JIHHOKOMnJieKCOB 

S.13 BAJ COCHhl ,Il.O 40% 
B1 B1 6epesbl p,o 40% 1000 -

SA2 
SA2 

2000- SA1 SA1 8JIH ,Il.O 50% 
... - - -. ------

3000 - SB2 
B2 B2 IIIKPOKO-SB2 JIKCTB8HHblX SB1 

I0-20% 

4000 -
SB1 .A!r2 

5000 - M&KCKM,YM 

A!r2 BJ BJ 
lDHpOKOJIHCT-
B8t1HWX 

.&!r, JIMilli ,0,0 40% 
6000 -

COCH!,! ,0,0 40% 
.&!r, B4 B4 6epesw ,o,o 60% 

7000 -
usa ,o,o 2~-~ 
Jiemuuu nn 

B02 

8000 - B02 il5 COCHY ,0,0 40% 
B01 6epe3Y ,0,0 60% 
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B CTp&THrpaqlKQeCKOA CXeMe rOJIOQeHa OCTOHCKOA CCP. 

Ha (p()He 60.JtbWKX co,o,epll&iKA llWibl\bl COCHY K 6epe3Y OKOJIO 

7000 JieT Hasa,o. pe3KO IlOBhl!DaeTCR cop,epll&iKe l1WibUl,I JielJVIHl,I (KO­

TOpoe B npo~MJie B-I P,OCTKraeT 60-70%) H BR3a. 3TO RBJIReTCR 

xapaxTepm,11,1 MR KOMnJieKca B4, KOTopYA conocTaBHM c nepaoA no­

JIOBHHOA aTJia.HTHQeCKOA CTa,J],KH. 

B KOMnJieKce B3 KOJIKQeCTBO IlhlJlbUl,I WHp0KOJIHCTBeHHYX nopop, 

,l!,OCTHraeT M&KCHMaJibHWC BeJIK'l!HH (p,o 40-50%). OcHOBHOA BKJla,D, a 

3TY Cytl)liy p,aeT IlhlJlbl\& JIHTTY, HeCKOJibKO yueHbmaeTCR cop,epgaHHe 

l1WibUl,I Jie!IIHHY, no apeweHK BepXHHA py6ez KOMMeKca B3 COOTBeTCT­

ayeT KOHizy &TJia.HTHQeCKOA CTa,11,HH (OKOJIO 4800 JI.ff.). 

,CJiep,ymiHA KOMnJieKC (82) xapaKTepHsyeTCR nepeX0,11,HhlMH ycJIO­

BHRMK pa3BKTHR pacTHT8JibHOCTH, no p,aHHYM o6eKX p,Harpawil 3TOT 

KOMnJieKC MOllHO nop,pasp,eJIKTb Ha 2 Q&CTK, HO M&TeMaTHQ8CK&R 06-

0CHOBaHHOCTb 3TOro pasp,eJieHHR MeHbme. Bo BpeMR (p()JMHpoBaHKR 

Bcero KOMnJieKca cop,epgaHHe IlhlJlbUl,I WHp0KOJIKCTB8HHYX OTHOCHTeJib­

HO BYCOKOe (I0-20%), nocTORHHO yueHbm&eTCR co,n.epaattHe nYJibUl,I 

Jie~HHY, P,OMHHHpynqeA CTa.HOBHTCR nYJibl.18, eJIH, P,OCTHr8JlllaR 40-

50%. XapaKTepHl,M MR 3Toro KOMnJieKca, COOTB8TCTByDllero cy66o­

peaJibHOA K nepaoA TpeTH cy6aTJI&HTHqecxoA CTa,D,H~' RBJIR8TCR BY­

COKOe co,n.epaattKe IlhlJlbl\Y eJIH npK OTHOCHTeJlbHO BWCOKKX cop,epaa­

HHRX OhlJlbL\1,1 WKp0KOJIHCTB8HHbllC, 

KoMnJieKC BI X&paKTepHsyeTCR ITOBblll8HHeM co,n.epsaHHR llWibl\Y 

COCHY (p,o 40%) npH BYCOKOM COP,8pllaHHH lllilJlbQW 6epesw. Ha o6eKX 

,Il.H&rpaMMax MOKHO BY,11.eJIHTb nop,KOMMeKc, KOTopYA MOZeT OTp&Z&Tb 

H&QaJIO aHTponoreHHoro BJIHRHHR HJIH CBR3&H C noupawH. 

KaK OOK&SYBaeT npHBep,eHHYA aHaJIH3 Ha cnopoBO-l1Wibl\eBYX p,Ha­

rpaMM&X H3 6oioTa BRJIJiaMRrH, BY,11.eieHHe OT,Il.eJibHYX naJIHH030H 
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H& OCHOBe HX n&JIHHOJIOrHqecaoA X&p&XTepHCTHKH AOBOJlbHO 3&TpyA­

HHTeJU>HOH cy61>eKTHBffO, Bonee yBepeHHee B~eJI.llll'l'CJI 6oJiee Kp)'ll­

HJ,18 nO,JJ.p8.3AeJI8HHJI H& OCHOBe 8.H8JIJl3& rJiaBHliDC KOIIIIOH8HT. 3TH 

no,JJ.p&.3AeJieHHJ1 no o6eHM CKB81t11H811 xopomo conocT&BIDAI • xapax­

TepM3YJlTCR onpeAeJieHHYI COOTHomeHHeM IIWJlbQl,I OTAeJlbHWX ApeBec­

HHX nopoA, CJle.113eT o!SpaTHTb BHHll&HHe Ha TO, 'QTO B08p&CTHJ118 py-

6eu nonyqeHHHX T8XHII 06pa3ow JIOK&JibHWX nOAP8,3AeJietud n.aoxo 

conocTaBIOOi C BpeMeHHYOI py6eKaMH MIOl8.TKQ8CKJIX CT&AJII • na­

JIHH030H Ha CB0,$101 CTpaTHrpaqlHQ8CKOA cxewe 3C'NlHCKOA CCP (Ka­

ftK H P,P,, 1976). 

P a 3 B H T H e 6 0 JI O T a B .II JI JI a M JI r H 

IlpoCTpaHCTB8HHO-BpeM8HHOA aHMH3 pesyJibT&TOB cnopoBO-IJIIJlb -

~eeoro ~ 60TaHHQ8CKOro HCCJI8AOB&HHA TOpqlOB B8PTHKUbHWX ~­

JieA sa.nezH BO Bil8,ll,HHe BJIJIJISMJlrH no3BOJIJ18T peKOHCTpyHpoB&Tb XOA 

pa3BHTHJI paCTHT8JibHOCTH H H3M8H8HHA IlpHpoAHliDC ycJIOBidt. l(ax no­

K8.3li1Ba.DT cnopoBO-IIWllb~8Blil8 A&ffHl,18, KOTOpwe OTJ)SUIIT TeffAeHqHH 

B pa3BHTHH paCTHT8JibHOCTH B npeAeJI&X B~ Hee Y3KOM oxpy­

Z8HHH, B paHH8M rOJIO~eHe COCT&B ApeB8CHOA pacTH'1'8JlbHOC'1'K 3A8Cb 

M&JIO OTJIHQ&nCJI OT THnHQHOro ,JJ,Jl.11 Dro-BoCTOQHOA 3CTOHKH - AOIDI­

HHpOB&JlM COCH&" (Sepesa, HO BO BCftKOM CJIY'l1&e y.e sooo JieT H&-

38,11, B OTJIOZ8HH~ Il0JIBJIJ18'1'CJI H m&JlbQS. eJIH. HalUIHaJI co .cpeA9ero 

roJio~eHa, BO Bn&,11,MHe Hee OKPYmfOCTM C)'Dl8CTBYJOT yCJIOBMJI, 6.Jia­

ronpHJl'l'CTB~e IIHpoKOMy pacnp0C"Paff8HHII T8MO- H BJl&rOJ1116M­

BhlX nopoA, TeHeBWHOCJIKBaft eJib OQ8Hb .6HCTpo BY'l'8(?H.ire'l' co~ t Ha 

(Sonee BJI8.ZHJ,IX HH3KHX Q&CT.RX ltpyTl,IX CKJIOHOB- p&CTy!' o:1Ha, Jlellli"'.' 

Ha H 8"3. HaH6oJiee 6JiarOnpMJl'l'Hlil8 YCJIOBM.11 AJIJI pe8BJl'l'KJI Ml1ll0-· • • 

4.3 

BJiarOJID6HBhlX nopOA CYll!8CTBOB&JIH OKOJIO 6500-5500 JI. H. 

H&qHH&eTC.11 ,JJ,JIHT8JlbHlilA nepHOA, BO BpeM.11 KOToporo p0Jlb eJIM B 

COCT&Be ApeBeCHhlX Il0p0A nocTeneHHO yBeJIHqMB&8TC.R, IlpH 3TOM 

OTCyTCTBYJ)T npH3HaKH IlOXOJIOAaHHJI OKOJIO 5000 JieT H&38,II,, THilHQ-

Hlile ,JJ,Jl.11 H&Q&Jia cy66opeaJibHOr9 nepHOAa. IlO-BffAHIIOyY, p8.3BHTM8 

p&CTHT8JlbHOCTH BO Bil8,11,HH8 B 3TO BpeMJI . B nepByi> oqepeAb onpe­

A8JI.RJI0Cb peEHYOM BJlaltHOCTH. O!IIYTHMlil8 H3M8H8HHJI B M8EBffAOBhlX 

OTHOmeHHJIX H&QHH&IJTCJI TOJlbKO C cepeAHHlil cy6aTJiaHTHQ8CKOA CTa­

AHH, KOrAa CHOBa AOMHHHpyDIIHMH CTMH COCH& H 6epe3a. 

IlpeACT&BJIJ18T HHTepec, K&KHM 06pa30M pa3BHTHe p,peeecHblX no-

p0A CB.1138.HO C rH,IIJ)OJIOrHqecKHM peZHMOM BO Bil8,11,HHe, a Tane C 

np0CTpaHCTB8KHl,ll,f pa3BHTHeM TO~JIHOA 3M8EH B KOTJIOBHHe. BeAb 
' 

KOJie6aHH.R ypoBHJI BO,ll,hl HenocpeACTB8HHO onpeA8JIJIJIH T8Millil Hannac-

TOBaHH.11 TO~, a TaKze H pacmHpeHHe 6oJIOTa. B XOAe IlOAffJITHJI 

ypoBHJI TO~.RHOA 3aJI8ZH BO Bn~e C ee CKJIOHOB mar 3a maroM 

6KJIH BlilT8CH8Hlil Jl8CHlil8 coo6~eCTBa. 

'A&.HHlile 60T8HMQ8CKOro aHMH3a TOpqlOB (pHC, II, 12) H epeMeH­

H&.11 AHHSMHKa npHpoc_Ta TO~.RHoR sanesM B paspesax B-I H B-III 

(pMc. 4) roeop,rr O CJIO-.HOM X&paKTepe CM8Hlil pacTHT8JlbHhlX coo6-

~eCTB K&K BO BpeM8HM, TiU< MB npocTpaHCTBe. Ha pHCYHKe 13 0606-

~eHlil peayJI&TaTlil 6OTaHMQ8CKOro aH8JIH3& MaKpoOCT&TKOB B paspese 

TONIIKOA saneu. HSMeHeHHJI 6oTaHHqecKoro cocTasa H BMAOBhlX co­

OTHomeHHA TO:pl,oB, a Tane pa3JIM'IUI.R B CK0p0CTH pocTa TO~.RHOR 

38.JleD- roaopJl'I' 0 H80Aff0Kp&THID;C KOJie!SaHM.RX ypoBHJI BO,ll,hl BO ena­

AJIH8, IlonyqeHH&JI Il8Jie060TaHHQ8CK&JI HH4x>P'BlV'JI BM8CTe C AOCTO­

B8pHOI IIIK8,JIOI Il03B0JIIW1' peKOHCTpyHpoB&Tb XOA pa3BMTMJI pacTHT8Jlb­

HOCTH BO Bn&,ll,MH8 8JIJUI811JlrK (pHC, 14). 

Ku O'l'll8q&JIOCb BYDe, (f,op1HpoBaHHe B~ npoMsomno nocne 
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pacTa.RHHR norpe6eHHHX JibAOB, He n03Mee QeM 9000 JI.H. OKOJIO 

9000 JieT H&38A ypoeeHb" BO,Il,l,I BO Bn9AHHe 61,1J1 Ha II M HHJte 

COBpeMeHHOA noaepXHOCTH 6oJIOTa. Bepera He60JibmOI'O ( nJIOillSAbll 

0,121.Q,20 ra) H OTHOCHTeJibHO r.ny60KOI'O (AO 5,5 M) BOAOeMa Ha­

QaJIH aapacTaTb H npHMepHO aa 1000 JieT o6paaoeanacb KOJibUeo6 -

pa3H&R CllJiaBHHa Drepanocladus-TOpq>a MOlll)fOCTbE OKOJIO IM. Ha 
Me ~OI'O OJIHI'O- HJIH AHCTpO~HOI'O oaepa HaKOnHJICR CJIOA opra­

HHKH' COAepgauµdl OCTaTKH MXa Drepanocladus. 

IlpHMepHO 8000 JI.H. ypoeeHb BO,Il,l,I pe3KO CHH3HJICR Ha 3-4 M' 

I.I peayJibTaTe qero CtpOpMHpOBa.HHaR AO 3TOI'O BpeMeHH CnJiaBHHa Bl,l­

cmcJia H aKKyYyJI.RQHR npeKpaTHJiaCb. OcTaTOtlHl:ilt BOAOeM nJIOillSAbX> 

He 6oJiee 0,03-0,04 ra noKpl,IJICJ! cnJiaBHHoR . MXa Drepanocladus 

fluitan•, xapaxTepHOI'O AJIR AMCTpo~Hl,IX ycJIOBHR IlHT8.HKR. 3aTeM 

3TOT BMA CM8HHJICR Me3OTpo~ BMAOM D. vernicosus. YpoeeHb B0-

,Il,l,I nocTO.RHHO nOBYll&JlCR (l ••• 1,5 M aa 1000 JieT) H npHMepHO 

7000-6700 JI.ff. AOCTHI' - 13,5 M OTHOCHTeJibHO COBpeMeHHOR no-

eepXHOCTH 6oJIOTa. 

3a CJie.Q'Dl!He 1500 JieT (AO 5500 JI.H.) ypoeeHb BO,Il,l,I nOBlimaJI­

CR AO - 8 M (OT COBpeMeHHoR noeepXHOCTH 60JIOTa). KaK noK&al,I­

B&eT A&THPOBKa ApeBeCHHl,I H3 CKB8.lKHHl,I B-?, 4500 JieT H&38A Ha 

r.ny6HHe 4,9-5,0 M o6pa30BaJICR y,,.e OCOKOBO-Tp0CTHHKOBl:ilt TOpfl. 

HeMaJIOBSJIHOe BJIHRHH8 Ha CTOJib CHJibHOe noeweHHe ypoBHR BO,Il,l,I 

MOryT HM8Tb H npoHCXO,ll,J'lllllle OKOJIO 6000-5500 JI.~. · JI8CHl,le no•ap1,1 

Ha OKPYJl8DIIHX 60JIO~O CKJIOHax.HBHYM CBffA8\~~M:TBOM noll&pOBJ!BJIJOO­

TCR BCTpeqaaqH8CR Ha M8 3,aJieU CJIOH Toppa C ApeB8CHlilM yrJieM 

(CKB8DHW ? ·H !6). B peayJibTaTe OMOI'O HJIH woroKpaTHl,IX no.a-
l 

poe H )'HKtlTOll:ef(Hft OKPyu.DIIHX JieCOB IlJIOIIISAb IlHT8.HH1! 60JIOTa (OKO-

JIO ~o ra) OCT&B&JI&Cb 6euecHoA, tlTO nOCJIYll:HJIO npHtlHHOA yweHb-
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meHHH HcnapeHHR. IlpHTOK 80,Il,l,I BO BnSAHHY yeeJIHQHJICH H Blil3BaJI 

TSM 61,1cTpoe nOBlilm8HH8 yp0BHR BO)J,l,I. TaKHM o6paaOM nJIOIIISAb 60JIOTa, 

HJIM TOtlHee BOAOeMa, noKpblTOI'O pYXJIOA CnJI&BHHOA~yaeJIHtmJiaCb 3& 

3TO BpeM1! 6onee qeM B AeCftTb pa3 H AOCTHI'Jia 0,5-0,6 ra. OTO, 

no•a.nyil, 6oJiee B8p011TH&ff npHtlHHa 3aM8THl,IX H3M8H8HHA BHAOBOI'O 

COCTaBa coo6111ecTB Ha CnJI&BHHe, oco6eHHO Ha yqacTKe CKBaEHHlil 

B-lll. 3AeCb 3BTpo~Hlile TpB.BHHHCTlie Blf,11,1,1 HCtleaJIH H o6paaoeuoc& 

oJIHI'OMeaoTpo~Hoe coo6111ecTBO aphagnua aagellanioum + s.tere• + 

Ledum palustre, B KOTOpoM BCKOpe nOHBMJIHCb OJIHI'OTpO~Hl,18 BHAlil 

cif>arttywa s.fuscum M s. rubellum • CneAOBaTeJI&Ho, o6paaoB&JIIICb 

y-,.e HH3KHe KOtlKH. 0MOBpeMeHHO Ha yqacTKe CKBSJKMHl,I B-1 CtpOpMH­

poeaameecH MeaooJIHroTpo~oe coo61lleCTBO s.magellanicum ~ Ledum 

palustr'e + vaociniua uliginosum - Soheuohseria palustria CBH­

AeTeJibCTByeT O AH~peUH&UHH MHKp0peJibeif>a H aaxeaTe nJIOCKMX 

KOtleK KYCTapHHtlKaMH. OTOT HHTepBM (oco6eHHO OT 6500 AO 5500 

JI.H.) ~apa.KTepHayeTCR cpaBHHTeJibHO BlilCOKOA aKKyMyJIHUHeR Toppa 

Ha yqacTKe cKB. B-I - 210-530 r/M2 e roA. B CKB, B-III cooT­

BeTCTBYIOll1aH B8JIMtlHHa JIHWb 60-160 r/w2 B I'OA. XOTH Bl,ICOKaH aK-

KyMyJIHUHH 3HatlHTeJibHO YMeHbmMJia MOiqHOCTH BOAHHOI'O CJIOR 

CnJiaBMHOA, cnJiaBHHa ·coXpaHMaCb e111e AOJiroe apeMH (B03MOlltHO, 

3 - 4 TYCffllH JI8T). 

nOA 

3aTeM noaweHHe yp0BH11 B0,Il,l,I CTa6HJIH3Hp0BaJIOCb Ha I,0 - l,2MM 

e I'OA H Ha yqacTKe CKB, B-111 OTMetleHHoe Blillle coo6111ecTBO OKa­

3aJIOCb ycTOAtfflBl,IM Ha AOBOJibHO npoAenHTeJibHOe epeMR. OTMeTHM 

JIHIDb, QTO npHMepHO 5000 JI.H. Ha nJIOCKHX KOtlKaX nOHBHJICH OallU".". 

• (L) .... ,, Ha yqacTKe CKB. B-I Tane noRBHJICH B. na vulgaris • ..,...... • 

teres (Sob.imp.) Aongstr. , KOTOpbllt 38.HHMaJI AOMMHHPYEillee 

tleHHe e MOXOBOM IlOKpoBe,H AaHHlie coo6111ecTBa CYilleCTBOBaJIH 

3Ha-

npH-
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MepHO ~o 3500-3200 JI.H. KpaeBlie yqacTKK 60JIOTa 3aHHMaJIKPhrag -

mites-Carex KJIK Care~Sphagaum - 3!!- K Me3oTpoqM!,1e coo61I1eCTBa, 

a B Topp, o6pa3YJll!IKACR no~ HHMK,npK6aBKJiaCb .n,peBeCKHa co CKJIO­

HOB 60JIOTa. OKOJIO 3500-3200 JI.H. peKHM nKTaHKR 60JIOTa o6e~ei. 

3HaqHTeJibHO YMeHbIDHJiacb pOJib BH,11.a s~ teres (Schim.p.) Aoagstr. 

K AOMHHa~THlilM B MOXOBOM noxpoBe CTaJI s.magellaaicum Brid. Ilo-

RBKJIHCb HeKOTOplie HOBlie OJIKPOTpo~Hlie BH,D,!,I, a pOJib KyCTapHHqKOB 

HeMHOro yY8HbIDKJiacb. BepoRTHO,Ha 3TO BpeMR ITOACll.llaBKHOBaR· BOA­

RHaF. no.u,ymxa 61,1Jia sanonHeHa pliXnhlM Topf)oM. 

B HexoTopbDC CKBB.lltHHax (B-I, III, 16 K 18) 6liJIK B~eJieHli 

Q8TKK8 K8JITli8 CJfOH Toppa B03paCTOM npHMepHO 2700-2400 ,1[8T. 3TO 

eBH,ll.8T8JibeTByeT 06 aKKYMYJI.fl1.\KK TO~ npK ITOBWeHHOM YPOBHe BO­

,D,!,I. TaKHe eJIOK TO~ BeTp8Q8.l)TeR K Bblllle (BospacTa II00-1000 JieT) 

(eKB. B-III, 7 K 16). O~oepeMeHHO B exB. B-I BHA s.teres Ke­

qesaeT H eMeHReTeR s.cuspidatum. IlORBJIRIOTeP TaK•e Drepaaocla­

dus fluitaas, Scheuchzeria palustris K BnepBlie Carex limosa. 

B eKB. B-III poJib BH,11.0B s.magellaaicum H s.aagustifolium, Le­

iwa palustre,V.uligiaosum)'MeHbmaeTeP,&Thel;ypteris palustris 

Keqes. O~aKo YB8JIHQKJiaeb pOJib BKAOB S.fuscum, Eriophorum vagi­

natum K Scheuchzeria palustris, Boo6~e npeo6,ra,n,aioT c~arHo­

Blie MXK. CJI8AOBaTeJibHO, npK AHqxflepeHl.µlailKK MKKpOpeJibe~ pe•HM 

ITKTaHKR e~e o6e~MCR K 60JIOTO eTaJIO OJIKroTpO~HhlM. 

IloeJie~Ke 3aM8THli8 K3M8H8HKR npoKeXOAKJIK OROJIO 350 JI.H. 

(eKB. B-III) KJIK 150 JI.H. (cKB. B-I). B yenoBHRX npOAOJrlK8.llllleA­

eR ~Kqxflepeffi1Kat1KK MKKpopeJibe~a Ha 060KX yqaeTKax (T.e. B sana,n,­

HOA noJrOBHHe 60JIOTa) o6pasOBaJieF. Koqetn'lbiA MKKpope,rbe~. 

o6pa30BaJIKCb K3 OJIKroTpO~HliX BKAOB s.tuscum K s.rubellum, TaM 

poem{ Calluna vulgaris K Ledum palustre., a B MeKKOqbRX HM8JrKeb 

5I 

M830Tpo~Hli8 yeJrOBHR K AOMKHKpoBaJIH C0061I18CTBa S.centrale + 

s.paluatre H s.teres + s.tallaxeooTBeTeTBeHHO Ha yqacTKax CKB. 

B-I KB-III. Ponb BH,11.0B TpaBRHO-KycTapHKqKoeoro flPyea eoKpall!a-

Jiacb. 

OcHOBliBaReb Ha pe3yJrbTaT9.X60TaHHQ8CKOro aHaJIH3a 

MaTeMaTKqeeKoA o6pa60TK8 cnopoBo-nliJibQ8BbDC Aa.HHbDC, MOlllliO 

CTaHaBJIKBaTb 'A}fflaMKKy pa3BHTKR Ap0B8CHOA pacTKT8JfbHOCTK 

K 

BOC­

BO 

Bna,IJ,KHe Hee OKpyaeHKH, a TaKze K3M8H8HKR PK,DJ)OT8pMKQ8CKKX yc­

JIOBKR. 

CnopoBO-nl,IJlbQ8BOR KOMnJreKe B5 xapaKT8peH A,JIR 3Tana nepBKQ­

Horo aace,reHHR Bna,IJ,KHli AP8B8CHOA paeTKT8JibHOCTbm. K KOHtzy 3TO­

ro 3Tana Hapw C nliJibQOA 6epesli .K eOCHli BCTpeqaeTCR !ThlJibQa 

Jf81llKHli K BF.Sa. OKOHQaHKe KOMll.118KCa no Bp8M8HK eoBna,n,aeT npHMep­

HO co cna,n,oM ypoBHR BO,D,!,I. Bo BpeMR nepBOR nOJrOBKHli aTJfaHTHQee­

KOA KJfKMaTKQ8CKOA CTa,Il,KH (cnopoBO-IThlJibQ8BOA KOMll.118KC B4) ypo­

B8Hb BO,D,!,I BO Bna,IJ,KHe 61,1JI OTHOCKT8JibHO HK3KHM. IlocTeneHHOe yBe­

JIKQ8HKe BJf8.ll:HOeTK K noBW8HKe ypOBHP BO,D,!,I Bli3blBMK CMeHy paeTK­

TeJfbHOCTK Ha CKJfOHaX Bna,n,KHli, QTO OTpuaeTCR B CMeHe cnopOBO­

n1,1JibQ8BOro KOMM8KCa B4 Ha B3. IlocJie~HA xapaKTepKsyeTCR MaK-

eKMYMOM COA8J)MaHK1! nl,IJlbQli mKpoKOJfHCTB8HHbDC. Ilo-B~IWOMY, 

e03AaHli xopomKe ycJrOBKF. pa3BKTKR mKpoKOJIKCTB8HHYX, 

oqepeAb T8H8BliHOCJfKSl,l)( B~OB. 

B 

B6 BTOpoA nOJrOBKHe POJIOQeHa npoHeXOAKJIK H80~0KpaTHY8 

61,1JIK 

nepByIO 

KO-

,re6aHKF. ypoBHR BO,IJ,!,I. IlpoAOJIEB.8TCR B8pTKKMbH08 YB8JfKQ8HK8 K 

pacwKpeHK8 TOpf)PHOro MaceKBa. CyAP no cnopoBO-nl,IJlbQ8BhM AaHHhlM, 

KM8HHO noeJreAH88 o6eTORT8JfbCTBO Mor,ro CYrpaTb peWaDIIYIO pOJrb 

npK K3M8H8HKH eoeTaBa AP8BeCHblX nopoA. Bee paemKp~eeeR 60,ro­

TO nocTeneHHO BhlTeeHRJIO paCTJlllKe Ha KpyTliX 6eperax r,ry6oKoA 
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Bna,D,KHW He~HHY, JIHny, BR3, Bee 6onee AOMHHHPYD11ee MecTo 3aHH­

MaJia B KOTJIOBHHe enb. 06 OTHOCHTeHbHO CTa6HJibHblX KHIWaTHQeCKHX 

ycJIOBHRX roeopHT OTCYTCTBHe 4eTKHX npH3HaKOB MR Bbl,ll.eJieHHR ne­

peXOAa OT aTJiaHTH4eCKOA K cy66opea.nbHOR KJIHMaTH4eCKOA CT8,ll,HH. 

qe TKO Bbl,ll.eJIReTCR eepXHHA py6e11t cnopoeo-nblJlb~eeoro 

B2 OKOJIO 2000 JI.H. B 3TO Bp~MR pe3KO yMeHbWaeTCR 

KOMMe!(ca 

KOJIH4eCTBO 

IlblJlbl.lhl WHpOKOJIHCTBeHHblX nopoA, AOMHHHPYllUlee MeCTO Ha AHarpaMMax 

3aHHMa8T nbl.Jlb~a COCHW H 6epe3W, Kpowe H3MeHeHHP MHKpoKHHM&Ta B 

KOTJIOBHHe,c~eCTBeHHoe 3Ha4eHHe HMeHO H nocTORHHOe IlOBbDDeHHe 

noBepXHOCTH 60HOTa Hero pacmHpeHHe (pHC. 14). BeAb K 3TOMy 

BpeMeHH y-,r.e 6b1Jla 3anonHeHa OTno•eHHflMH HHlltHRR qaCTb KOTHOBHHW, 

H 6onOTO B H3Y48HHOA Bila,D,KHe COeAffHHHOCb B OAHH MaCCHB C npH­

nerSJlll\lW Ha 3ana,o,e 6onoToM. 

Pe3KHe KOne6&HHfl BenHQHH nepeoR rJI&BHOA KOMilOHeHTW (pHC, 

8, 9) no A&HHlilM eapH~HR IlblJlbl.lhl B OTHOllteHlrnx, HaKonHemeAcR OT 

1000 AO 500 n.H., B OCHOBHOM 0Tpa.llt8.m' yMeHbmeHHe KOHHQeCTBa 

nbl.Jlbl.lhl enH H yeenHQeHHe nbl.Jlbl.lhl WHpoKOHHCTBeHHblX. ,ITpH4HHa 3THX 

KOJie6attHR, nO-BffAHMOMy, ABORKaR. KaK H3BeCTHO, B 3TOM apeMeHHOM 

HHTepeane npOHCXOAHJIH B8CbMa c~eCTBeHHWe KJIHMaTHQ8CKHe H3MeHe­

HHR - Tennoe epeMR (T.H. nepHOA BHKHHrOB) OKOJIO IOOO JI.H. H 

pe3KOe nOXOJIOA&HHe (T.H. MaJibiR neAffHKOBbiR nepHOA), Op.HaKO OA­

H03HaQHWC naneoreorpaqJHQ6CKHX BWBOAOB A6JiaTb H6Jib3R, TaK KaK 

B 3TO epeMR Ha pa3BHTHH, necoB, HeCOMHeHHO, CK&3WBaJIOCb H aHTpo­

nore.HHOe BHHRHHe, a Tane HeOAffOKp&THWe no11tapw, CJie~ K0TOpb1X 

YCTaHOBJieHW BO MHOrHX pa3pe3ax. 
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8 W B O A hi 

1~ CnopoBO-mlJlbQeewe .JU{arpaMMW no 038pH0-60HOTHWM OTnoge­

HH.RM M3 wenKMX 38MJOfYT1,IX B~ 0-rpazal)T oco6eHHOCTM pa3BMTMfl 

p&CTMTMbHOCTM Ha Y3KOHOKaJlbHOA TeppMTOpMM, xapaKTepM3yaqeACfl 

onpeAeX8HHY(M reorpaqiHt18CKMMM ycnoBHIINH, 

2. Ilo 3TOA npHt1HHe B~eneHHe OTAeHbHhlX IlaJIHH030H cornacHO 

perHOHMbHOA CTpa.THrpa4)HqecKoA cxewe flBHHeTCfl eecbMa 3aTpyAHH­

TenbHblM H QeHecoo6pa3Hee B~eHRTb MeCTHYe IlaJIHHOKOMn.JieKChl, 

npH conocTaeneHMM KOTOphlX co CTp&THl"p&qlHtleCKOA CXeMOA H8,11.0 onH­

p&TbCfl Ha pa,11,HOyrnepoAffl,le AATMpoBKH. 

3. IlepeblA omrr npHMeHeHHfl M&TeMATHQeCKOA o6pa60TKH AaHHWX 

noKaaan, QTO aHaJIH3 rnaBHhlX KOMilOH8HT KOppeHRQHOKKOA MaTpHUhl 

flBXfleTCfl nepcneKTHBHYol cnoco6ow AHR B~eneHHR OTAeHbHhlX 6HO­

CTpaTHrpa4)HqecKHX IlOApa.3AMeHHA, a Tane AHR naneoreorpa4)Ht1ec­

KOA HHTepnpeTaQHH cnopoeo-nWibQeBhlX AatfHWX, 

4. Ha OCHOBe 6oTaHHtl8CKOro 8.HaJIH3a 03epH0-60HOTHWX OTnoge­

HHA B~enJOOTCP. nepHO,D.hl H3M8H8HHfl Tpo~HOCTH OKOHO 7000-6200, 

5500, 3000 H 1500-1400 neT Haa~. H.aH6oHee 6wcTp161 6wno noew­

meHMe ypOBHfl BO,D.hl BO Bila,IU{He BMJiaMRrH 7200-5500 HeT Haa~. 

5. CawwMH IlOAXO,IVIIIIHMH AHR pa3BHTHR mMpoKOHMCTBeHHhlX nopoA 

6wtH MHKp0KJIHMaTHtl8CKMe M rJ4APOXOPMt1eCKHe ycnoBHR BO Bna,D.HHe 

8.MHaMRrH OT 6500 AO 3000 neT Ha3~. 

ABTOpw BhlpB.lltaJlT r.ny60KyD 6narOAAPHOCTb CBOIIM KOJIJieraM 

3. Kapo~XbA, T. YaJ)'l'M&, M. TooTc Mn. YA6o aa noMOlllb e none­

ewx H na6opaTopHWX HCCH8AOBaHH.RX H tlJI8H8M-KOppecnoH,D,eHT8M AH 
3CCP ,n.. Kanbo HA. Payxacy 3a no.lle3HWe coeeTW H xpHTHqecxHe aa­

Met.aHHR. 
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ST~IGRAPHIC AND PALAEOGEOGRAPHIC ItNESTIGATIOtfS 

OF LACUSTRINE AND BOG SEDIMENTS PROM V.ALL.UlAE 

mrTLE-HOLE (SE ESTONIA) 

J.-M.Punning, M.Ilomets, T.Koff, R.Raj8!11ae 

Institute of Geology of the Acad Sci of E.SSR 

I.Petersen, T.Tiits 

Institute of Cybernetics of the Acad Sci of E.SSR 

Detailed investigations of lacustrine and bog sediments from 

Vallamae kettle-hole were carried out from 1982 to 1985.The in­

vestigations were aimed at stratigraphical differeatiation of 

orgaaogenic deposits, at comparing the different methods used 

for this purpose and at reconstructing palaeogeographical con­

ditions. 

The orgaaogeaic deposits, with a maximum thickness of 17 m, 

are situated in a steep-sloped depression of evideatly glacio­

carstic origin (Fig.1).The pollen spectra of the samples taken 

from the surface of the 1,62 ha bog reveal the pollen of only 

the trees growing on the slopes and in the nearest vicinity of 

the depression. 

Pollen diagrams, compiled on the material from two closely 

situated drill-holes are,in general,similar. Differences occur 

only in the relative contents of pollen of some species (Fig. 

6,7). Differentiation of the diagrams was based on the strati­

graphic scheme of Estonian coatinental ~oloceae ueposits. A 

number of traits,uncharacteristic of the type diae;rams of £s­

tonian holocene deposits (the constantly high contents of fir 

pollen, the lack of a distinctly marked maximum i n the pollen 
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of broad-leaved trees etc.) c~cated the ~ferentiation of 

~parate pollen zones and .caused the poor agreement of age li­

mits of the zones (acco·rding to 14c) (Table 6). 

The chronostratigraphical differentiation of Viill•iie kettl~ 

hole sedi.m.eats was carried out on the basis of 24 14c datiags 

(Table 1, 2) ,when calcu1atiag the accretion of peat 14c datings 

were extrapolated using the coastant peat density method (Fig. 

4, 5). 

While differentiating pollen diagrams the analysis of prin"." 

cipal components of correlation matrix was for the first time 

made use of in the. Soviet Uaion. The time depending morphology 

of the first and second principal component curves according 

to the diagrams of both sections is quite analogical (Fig.a, 9), 

which made it possible to differentiate parts of the curve with 

a similar morphological sign.The part's are characterized by a 

certain pollen community (Table 6). The palynocom.plexes that 

were arrived at in the case of both diagrams are in good tem -: 

poral agreement.Mathematical treatment shows that in this case 

the first principal component characterizes changes in the 

temperature regime while the second principal component charac-

terizes those in the moisture regime (Fig. 10). 

Botanical analysis of peat (Fig. 11,12) enabled to reconst~ 

ruct the palaeogeographical situation in the depression.during 

the holoceae. The dynamics of bog development has essentially 

been influenced by changes ia hydrological regime aad climatic 

conditions, as well as by vertical aad horizontal accretion of 

the bog (Fig.13,14) . Changes in plant communities reveal that 

main fluctuations in trophies took place 7000-6200, 5500, 3000 

and 1500:::- 1400 years ago. 

Axa.lr;ellllJI sayx 3cT0HCX0i CCP, OT~e.IeHKe llMJl'leCKJIX, reoAor•qeCRJlX 
I 6JlOJ[OrllqecKJIX HayK. II y H H I! H r .H . -M., H A o M e T c M., 
K oq,qi T.,PaHMH3 P . ,IleTe p ceH H., T !!:ll .!J.'-- c T. 
KOMIIJieKCHl,!e CTpaTRI'paglO-llMeorer paWH'!JeCKKe RC Cne80BaHJIB 03epH0-
6onOT HWC OT~OE8HHR BO BITaJJjl!.H8 Tu!JrJraMflI'li (~.-3 . ~CTOHW!). llpenpRHT. 
na py ccKoM H31:lKe . Pe;n;arui;aoHHo- Ma~ Ten:&cKid coEeT AH , ::iCCP, Ta.11.'IBH . 
Tio;rurncaHo B ne'!JaT:& II.II.85.· MB- 08669 Eyi.iara 60x84/I6 . ile'!JaT­
lila: n¾CTOB 3 ,75 . YcnoBHO-ITe'!JaTHWC JIBCTOB 3 ,48. Y'!JeTHO- ll3;LJ;aTen:&CKliX 
.'IHCTO~ 2, 40 . Tupa;.: 200. 3a.Ka3 J~ 320 L{eHa 35 KOII . PoTanpRHT AH 
2CCP, 2G000I TannHH, 6y~:&:ea.p 3cTomm, 7 . 


