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PAAUOYT NEPOAbI B «/IPEBHEW>

MCKOMAEMOWU IPEBECUHE

A-p CHennuHr

Hannune nameprmMon KOHLEHTpaLMM paamoyriepoaoB B MCKOMAEMbIX
AepeBbAX BO3PacTOM fKOObl AECATKM MM JayKe COTHM MWJIMOHOB /et
MMEeeT 3HauMTENbHbIE AOKYMEHTa/bHble noateepxaeHma'>. k. Baym-
rapaHep® (J. Baumgardner) cooblan 06 M3MEPUMOM PaaMOyriepoae B
MCKOMaeMbIX OpraHMYeCKMX maTepuanax, YpPOBEeHb KOTOPOro HamHOro
npeBbillan Nopor, NpeayCMOTPEHHbIM aHa/IMTUYECKMM METOA0M YCKOpU-
TE/IbHOM MACC-CNEKTPOMETPUM — B TOM YMCJ/IE M B AecATU obpa3Lax ame-
PUKAHCKOro ApeBEeCHOro yrns, KoTopble no TPaauLMOHHOM LKase reoso-
rMYEeCKOM NeTonucu aaTupytoTca Bo3pactom ot 45 ao 300 MaH neT. Twa-
TENIbHOCTb, C KOTOPOM NPOBOAM/IMCb lAabOpaTOpHblE UCCNEA0BaHUSA, MUC-
K/Il04aeT BO3MOXHOCTb 3arpA3HeHMA 06pa3uoB pajMoyrnepojoM M3
BHeLWHen cpeabl. Mo3ToMy ocTaeTcsl eAMHCTBEHHbIM BO3MOMKHbIM BbIBOA:
TaKoM ypoBeHb BHYTPEHHE MpUCYLL APEBHEMY OPraHUMYeCKOMY maTepua-
ny. OAHaKo, MOCKOMbKY mepuog nonypacnaga paavoyrnepoga ('“C) co-
ctasnaet 5730 net, Bce cnepl 3TOr0 M30TONA [OJIKHbI UCYE3HYTb YKe
cnycTta 250 Tbic. neT. TakuM 06pasom, OpraHUMYEeCKUM MaTepuas, BO3-
pacT KOTOPOro COCTaBAAET AKOObl MUIZIMOHBI IET HE AOJIKEH coAepKaTb
paauoyrnepojaa soobuie.

Kpunna Kpuk, Konopado

Kpunnn Kpuk (Cripple Creek) — ocHOBOM 30/10TO406bIBaOLMIA PaioOH
wtata Konopago. C 1891 roga 3aecb gobbito 60nee 652 TOHH 30/0Ta.
OHO 3aneraet Xunamum B OKpY}KaloWMX Nopofax, CBA3aHHbIX C HE6O/b-
WwumM (15 KB. KM) BYJIKAHMYECKUM KOMINJIEKCOM, BO3pacT KOTOPOro, no
aproH-aproHOBOMY M30TOMHOMY MeETOAYy AATMPOBKM, oueHuBaeTcA B 32
MJIH. fieT (onmrouen)’.

KomMnnekc cchopmMrpoBanca B pesysibTaTe B3pPbIBHOrO BYJIKAHUYECKO-
ro npouecca M3 MHOXEeCTBEHHbIX NMPUMbIKAIOWMX IPYNTUBHBIX LEHTPOB,
3NM304MYECKOr0  BKpam/IeHMA  LWENOYHbIX  BYJIKAHUYECKMX  MOpoj
(pa3nnyHoro Buaa, ot cdoHoAMTa A0 namnpodupa), BO3HMKHOBEHMA BO-
POHKOBM/HbIX 6PEKYMEBBIX MOJIOCTEM, A TaKKe MOBTOPAILMXCA LMKJIOB
U3BEPKEHMA U onycKaHma.®
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i, : - 3a OT/I0XKeHMeM NOopoJ BYJ/IKaHM-

; N | YeCKOro KOMMIeKca cpasy nocse-
JoBasa MuHepanusauma, nNpoxo-
AvBwaa B aABe ctaguu. CHadvana
MOTOK XMAKOCTU BbICOKOM Temnepa-
TYpbl U3MEHWUA CTPYKTYpPY BMmellato-
WMX BYJIKAHMYECKMX NOPOS MU yBe-
YU UX NPOHMLAEMOCTb. 3aTem
MOTOK YKMAKOCTU HM3KOM Temnepa-
: e - i | Typbl NpuvBEN K OTNOXKEHUAM B Fy-
Puc.1. PyoHuk KpeccoH, Kpunnia Kpuk, 6OKO NOrpy»XeHHbIX Xniaax, pacceu-
Konopado; Ha 3adHem nnare 8UOHA Baq yacTWUbl 30/10Ta B NOPUCTbIX
eopa BMeLLaloLWmMx nopogax.’

Ha pyaHuke KpeccoH (Cresson Mine; puc.1) paspabaTbiBaeTcsa camoe
LLeHHOe OT/IOXKEHME permoHa, M3 KOTOporo nosiyyeHo 6onee 85 TOHH 30-
nota.

MuHepanusauma 3010Ta B paloHe pyAHMKA CBS3bIBAETCA C y/ibTpaMa-
uyeckor namnpodupoBoM NOMOCTbI0 BO3PACTOM AKOGbI 27 MJIH NeT,
06pa3oBaHMe KOTOPOM 6bIJI0 OAHMM M3 MOCAEAHUX COBbITUIM BYJIKAHMYE-
CKOM aKTMBHOCTM B flaHHOM pervoHe.'® 30/10T0 KpeccoHCKoro oTioxe-
HWA, Kak npaBmio, pasmepoM MeHee 20 MMKPOH U UMEET TPU OCHOBHbIE
opMbl: caMOpoAHOE 30/10TO B BUAE BHEAPEHMM UM 3aMeLLEeHUM BAO/b
KpaeB 3epeH NUPUTOB MM JaKe CPOCLIMXCA C NMUPUTOM; CaMOpPOAHOe
30/10TO, COMYTCTBYOLEE BOAOCOAEPKALLEMY Kene3y U OKCMAaM MapraH-
ua nocne TennypuMaoB; M 30/10TO-CepebpsHble TeNnypuabl B KBapLeEBO-
D NOOPUTHBIX KMnax. OKUCIEHME OTNIOXKEHMM Hanbosiee 06LIMPHO BAO/b
OCHOBHbIX CTPYKTYPHbIX 30H, B OCHOBHOM, Ha pacyeTHoM rny6uHe 120 m.

AJpesHAA uckonaemaa dpesecuHa

CornacHo UCTOPUYECKMM [aHHbIM, FOPHAKW PaHHeEro nepuoja 4acTo
HaxoAMNU B FNYOGUHE LIAXT KYCKM OKaMEHENoro uan npeBpaTmBLLEroCcA B
yronb fepesa.'> OcTaTKM AepeBbeB — OT MEKMX KYCKOB /10 Lie/biX KO-
Nof, CTBOJIOB M NMHEM — 6blIM HaMAEHbI BNEPEMEKKY B 6pekumn Kpunna
KprKa, B KOTOpPOM M MPOMCXOAMUT MUHEpanm3auma 3onoTa. KparHe pac-
NMPOCTPAHEHHbIM ABIEHMEM 6blfia yrneduKkaLma MCKONaemMoM ApeBeCHHbI
C COXpaHeHMEeM FOAMYHbIX KOoslel U NpoYMX APEBECHbIX CTPYKTYP, TaKMUX
KaK CyuYKM M Kopa. /lpeBHUWe AepeBbs No BMAY 6bliM, 6€3yCIOBHO, XBOM-
HbIMW U OTHOCUAIUCH, BEPOATHO, K poay coceH (Pinus).

Kap6oHu3npoBaHHOE MCKonaemoe AepeBo (B T.4. K0sio4a) 6bi10 TaK-
}Ke HaMAeHO Ha pyaHMKe KpeccoH Ha rny6uHe 240 M 1 60on1ee oT noBepx-
HOCTU 3eMsI1. B nione 1947 r. B «necyaHoM pycsie» B cepeauHe noposbl
— BO3MOXHO, B 6pPEKYMM BYJIKAHNMYECKOTO MPOMUCXOKAEHMSA, CNOKEHHOM

CneayeTt NpuHMMaTb BO BHUMAHWE, YTO YMOMSAHYTAs PajMoyriiepoa-
Haa «ZaTa» MCUYMCNANACb, UCXOASA M3 MPEAMNOJIONKEHUSA, YTO MPKU 3aXOpo-
HEHMW Kap6OHU3UMPOBAHHOE AEPEBO COAEPIKAIO CTOJIbKO e paauoyrie-
poJa, CKOJIbKO M COBpPeMeHHble aepeBbs. OAHAKO TaKkoe npeanosioxe-
HME OWMBOYHO, MO MEHbLLEN mepe, No ABYM NpuumHam. lNepsas: B pe-
3ynbTate MoTtona B 6Mocdepe 3HaYMTENIbHO YMEHbLIMIOCh KOJIMYECTBO
yrniepoaa, KOTOpbIM OKa3a/iCs 3aXOPOHEHHbIM B Mopoaax. Bropas: mar-
HUTHOE MnoJsie 3eMn Co BpemeHu lMoTona BNIOTb A0 HEJABHEro NpoLuJIo-
ro 6blJ10 HAMHOIO CUJIbHEE, MO3TOMY paauoyriepos B aTMoccepe obpa-
30BbIBaJ/ICA rOpa3o MEHbLWMMM Temnamu. ITM ABa (aKTopa yKasbiBaloT,
YTO B 3aXOPOHEHHbIX B APEBHOCTU OPraHMYeCKMX MaTepuasiax coaeprka-
HMe paguoyrnepoja 6blJ10 ropasfio MeHblle CoBpeMeHHoro. poBeaeH-
Has C y4eToM 3TMX ABYX (DaKTOpPOB MOBTOPHas Ka/iM6poBKa paauoyrie-
POAHBIX «JaT» 3TMX AKOGbI APEBHMX 06Pa3LOB OPraHMYECKOro MpoMCXo-
KAEHUA 3HAYMTENIbHO YMEHbLUMIA 6bl MX YCTAHAB/IMBAEMbIM BO3pacT o0
COMOCTABMMOTO C 6UBIEMCKOM NIETOMUCHIO UCTOPHKU 3EMIIU.

Bb1800bI

Kap6oHu3MpoBaHHOE MCKOMaemoe AepeBO 6blI0 OOGHapyXeHO B Mione
1947 r. B BY/IKAHWUYECKOM «MECKe» BHYTPM BpeKkumn Kpunna Kpuka Ha ray-
6uHe 520 MeTpoB B paioHe pyaHuKa KpeccoH, Kpunnn Kpuk, Konopago.
O6pasupl, B3ATble OT (dparMeHTa AaHHOM ApPEeBECMHbI, 6biIM MOABEPrHYThI
paAMoyrnepoaHOMyY aHanm3y B flabopatopuu «McoTpeinc» nNpu yHMBEpCHTe-
Te TopoHTo B r. OHTapuo (KaHaga). B pe3sy/ibTaTe BbICOKOTOYHbIX aHa/IM30B
JlepeBa C NPUMEHEHMEM YCKOPUTEIbHOM MacC-CNEKTPOMETPUM 6bIIO MOJTy-
YeHO cpeaHee cojepkaHue paauoyraepoga Ha yposHe 0,588 + 0,069% co-
BPEMEHHOT0 yriepoga (nocse BblyeTa slabopaTopmen «MONpaBKM Ha OOH» B
Konnvectee 0,077% coBpeMeHHOro yrnepoga), YTO COOTBETCTBYET HeKa-
IM6pOBaHHOMY paauoyriepogHomy Bo3pacTy 41260 + 540 net. MNMocKosbKy
BCE UCTOYHWMKMU MOTEHLMAJIBHOIO 3aparKeHMsa OblM MCKAOYEHbl NOCPeaCT-
BOM TLUATE/IbHOM NpeABapuUTE/IbHOM XMMMYECKOM NOAroTOBKMU, YPOBEHb pa-
AMOYyrnepojia [O/IKEH CUYMTATbCA AEWUCTBUTENbHO BHYTPEHHE MNPMUCYLLMM
OpPUrMHa/IbHOM ApEeBECMHE YPOBHEM Ha MecTe 06pa3oBaHMA. MoslyYeHHbIM
BO3pacCT 3HAYMTE/IbHO OT/IMYAETCA OT AaThl 32 M/IH JIeT, onpeaesieHHOM No
MeToAy aproH-aproH Ans BYJIKAHMYECKMX MOPOA, B KOTOPbIX 6bI10 3aX0po-
HEHO ZlepeBo, YTO EMOHCTPUPYET abCOJIIOTHYIO HEHAAEKHOCTb 3TOr0 MEeTo-
Aa. C Jpyroii CTOpOHbl, CPaBHEHWE C pajMoyriepoAHbIMM AaTamu ANs
YroJibHbIX C/10€B, 06pa30BaHHbIX B roj MoTona, AaeT oCHoBaHME Mpeanona-
ratb, YTo Kap6oOHM3MPOBAHHOE MCKOMAEMOE [EPEBO, CKOPEM BCEr0, UMEET
Bo3pacT Jimwb 4300 N1EeT M 6bII0 3aXOPOHEHO BY/IKAHMYECKOM aKTUBHOCTH BO
Bpems no3gHero nepuoga lNotona uau aaxke nocne Hero. B To ke Bpems
06pa3oBasIMCb U 30JI0TOHOCHbIE 3anexu Kpunnn Kpuka.



MUTaK, ocTaetca Nulib YeTBEePTbIM MCTOYHMK BO3MOMKHOIO 3arpssHe-
HUA, @ MMEHHO — MOA3EMHbIE BOAbI, NMpocavMBalomMeca Yepes BYJ/IKaHM-
Yyeckue nopoabl U KapboOHU3MPOBAHHOE MCKONaeMoe AepeBo A0 HacToA-
LWEero MOMeHTa. JTOT (PaKTOp TaKKe MOXHO MCK/YAUTb, TaK KaK Ha ray-
O6uHe 518 MeTpoB HMKE COBPEMEHHOr0 YPOBHA 3eMAM NiHobOble NOA3EM-
Hble BOAbl B MOpPOAAaxX M APEBECMHE HE MMET, (PAKTUYECKM, HUKAKOM
CBA3M C COBPEMEHHbIM pagMoyriepoom B aTMocdepe, noyse M BbiBeT-
PEHHbIMK NOpoJamu MoBepx HWMX. Kpome Toro, m3-3a MHOrOYMC/IEHHbIX
B3aMMOCBSI3aHHbIX TOHHENIEM WM Mocaeayrollero 6ypeHmMs BOAOOT/IMBHOM
LUTONBHU OKOMO 945 MeTpOoB HMXKe NoBepxHOCTH waxT B 1941 rogy, Becb
Yy4acTOK MNOABEprcA MocTeNeHHOMY CaMOTEYHOMY OCYLUEHMIO, BCNeACT-
BME Yero BOAOHACbLILEHME peAKOo BCTpPe4YaeTcA B Nnopojax Ha raybuHe
Bbllwe 750 MeTpoB. Kak 6bl TO HU 6blJ10, BECb PACTBOPUMbIM HEOpraHMye-
CKMM KapboHATHbIM Yriepos B MoA3eMHbIX BOAAX HUKAK He MOBAMAN 6bl
Ha HepacTBOPWMMbIM OPraHWMYEeCKMM yrnepoja B AepeBe, MOCKOJIbKY 3TH
ase hopMbl yriepoaa HeCcoBMeCTUMbI. Janee, Nobbie KapboHaTHbIe MU-
Hepa/ibl, BbiNaBlIME B OCAZ0K BHYTPM APEBECUHBbI MM HA €e NOBEepPXHO-
CTU NoJ BO3AEMCTBMEM NOA3EMHbIX BOJ, TaKKe 6blM 6bl yaaneHol B pe-
3y/bTaTe MOLLHOM 06ecco/IMBatoLen 06paboTKM B TabopaTopumM.

Mcxoas U3 CKasaHHOrO Bbile, MOXHO 3aK/Il0UYUTb JIMLb O4HO: pagmo-
yrnepoj, U3MepeHHbIM B J1abopaTopmm, NpeacTaBAsieT Co60M HACTOALWMM
paguoyrnepos Ha MecTe 06pa3oBaHMsi, BHYTPEHHE MPUCYLMM OpUIru-
HaNlbHOM ApeBeCcUHE, U He ABNAETCA 3arpA3HEHMEM.

BmecTe c TeM, 3TO He noJpasymeBaeT, YTO AaHHbIM pajuoyriepoj
ABNAETCA HajAeXXHbIM MOKa3aTenem MNoAJIMHHOro Bo3pacTa gepeBa. Ha
CaMOM Jene, NpoyMe MCKoMaemble AepeBbs Mocie pagmoyrnepofHoro
aHa/IM3a NnoKasasiM caMbli pasHbli «Bo3pacT». OAHaKO 3TO CBMAETE/bCT-
BYeT O TOM, YTO AEepeBO ABNAETCA MOIOAbIM, @ He BO3pPacToM B 32 MUA-
JIMOHA NeT. BHe BCAKMX COMHEHUM, METOA PaAMOaKTUBHOIO AaTMpOBaHMSA
aproH-aproH, MCroJsib3yembli AN onpeaeneHus 6osee paHHero Bospac-
Ta, C MOMOLLbID KOTOPOro MbITAlOTCA AATMPOBaThb BYJIKAHMYECKME MOpPO-
Abl, BMeLjalowme KapooHM3MpoBaHHOE AepeBO, abCOIIOTHO HEHAAEXKEH,
MOCKO/IbKY OH OCHOBbIBAETCA Ha HeJOKa3aHHbIX NPeAno/IoKEHUAX U Bie-
yeT 3a Co60M AOKYMEHTaIbHO 3adMKCMPOBaHHble TpyaHoCcTH.'® C apyro
CTOPOHbI, paaMoyrnepoaHoe UCnbiTaHUe AECATU Yro/ibHbIX C/0EB, 3aHU-
MaLLMX 3HAYMTE/IbHYIO YaCTb COAEPMKALLUMX MCKOMNAEMbIM MaTepuan nna-
cToB BpemeHu BcemupHoro MoTona (B COOTBETCTBMM C KHMIOWM BbiTHA),
nokasano «BospacT» 48-50 Tbic. net'. Utak, npu nokasartene 41260 net
Kapb0oHM3MpOBaHHOE AEepeBO, BO3MOXHO, cCrefyeT AaTMpoBaTb Bpeme-
HeM MoTona uaM aaxke NocnenoTonHbIM, T.€. ero MCTUHHbIM BO3PacT MO-
XeT cocTaBnATb Bcero auwb 4300 ner.

parMeHTamMn pasMepoM C NeCHUH-
Ky (Tyd M 0610MKM nopog), npo-
pBaHHbIMM N1amMnpodUpPoBOM MoJIO-
CTblo, — Ha 17-M ypOBHe noA3em-
HOM BbIPAGOTKM HA FNy6MHE NpwU-
mMepHOo 520 meTpoB 6bl/1 HAMAEH He-
60/blIOM (hparMeHT npeBpaTHBLLE-
roca B yronb aepesa.™ Kpome To-
ro, npu éypeHmn B 2003 r. passe- '
[IOMHOM CKBa*KMHbl C OTGOPOM Kep- Puc. 2. Kap6oHu3uposaHHoe ucKonade-
Ha, Ha BEPTMKa/NbHOM ry6uHe 940 Moe depeso pyoHuKa KpeccoH.
MeTpOB MoJ PyAHUKOM B Tyde 1M 06/10MKax nopog 6pekunn Kpunna Kpu-
Ka 6bln CNyvyarMHO OBHapy»KEH HE6OJIbLLIOM OCKONOK 06YyraMBLIErOCA Ae-
peBa.

MpeanonaraeTcsa, YTO Tak rNy6OKO B BYJIKAHUHECKOM KOMIJIEKCE MC-
Kornaemoe JepeBO MOrJI0 OKa3aTbCS 3aXOPOHEHHbIM OMyCKaHWEM, KOTO-
po€e MpPOM30LLI0 MOC/I€ MHOMOYMC/IEHHBIX MOLLUHBIX BY/IKAHWMYECKUX W3-
BepKeHWH. pu nogbeme yepes TpelmHbl M BbIBOAHbIE KaHaslbl Marma
CTaJIKMBasacb C NoA3eMHbIMW BOAAMM, UYTO NPMBOAUIO K DpeaTnyecKnm
B3pblBaM. MoLLHbIe CTPYM BYJIKAHMYECKOro Mnensa M B3gpiMarolimecs o6-
Jlaka Mnapa COTPACa/IM OKPYKaloLlylo MECTHOCTb, CMeTa/lu AepeBbA M
ZAPYryl0 pacTUTE/IbHOCTb Ha CBOEM MyTM, OTKaJbiBaJiM KYCKM OKPYKalo-
LKMX MOPOA; BCE 3TO NPOBAa/IMBA/IOCh Ha 60/bWME TYOUHBI M CMeLLMBa-
NIOCb MeXAYy CO60M M C OCKOJIKaMM MpoYMX MaTepuanoB. ocne okoHva-
HMA M3BEPXKEHMIM 06pa30BaBLLAACA B pe3y/ibTaTte GPeKYMst onycTmaach B
rNlyGOKME CKBaXKMHbI, OTKyAa [10 3TOr0 Bbl/IeTasIM NeNen 1 nap OT Marmbl,
3axBaTMB C CO60M 06JIOMKU AepeBa M 3aXOPOHMB MX HA GOJIbLLOM Ty6u-
He.

PaduoyesiepodHbil aHaiaus

OT ocHOBHOro parmeHTa Kap6oHM3MPOBAHHOM MCKOMAEMOM JpeBe-
CHHbI, HaMAEeHHOro B Mionie 1947 r. Ha pyaHUKe KpeccoH, 6bliM OCTOPOXK-
HO OTAeNIeHbl MeJIKue obpasubl 06WKMM BeCOM 128 MUAAUIPaMMOB, Haro-
MHHawue no dopme wenku. dparMeHT 6bin NH06E3HO NpeaocTaB/eH
reosiorom Aeveuaom M. BapamnmaHom (David M. Vardiman), cotpyaHu-
KoM KoMnaHun «Kpunnn Kpuk 3Ha Buktop Foyng ManHur» (Cripple
Creek & Victor Gold Mining Company), KoTopas U ceryac NpoBOAMT pa-
60Tbl Ha pyAHuKe. ocne Toro, Kak o6pasubl OblIM TLATENIbHO YNaKoBa-
Hbl U MApPKUPOBaHbI, UX HamnpaBW/IM CO BCEM HEOBXOANMMOM AOKYMEHTALM-
en npodeccopy Ponbdy BbtokeHcy (Roelf Beukens) B pagmoyrnepogHyto
naéopartopuio «McoTpenc» npu yHuBepcutete TopoHTo B r. OHTapuo
(Kanaga).




Mepen nposBegeHWem aHanM3a B nabopaTopym 06pasupbl NpOLUIM
npeABapUTENbHYI0 06paboTKy'®, npeacTasnstolylo co60M CTaHAAPTHYIO
npoueaypy, rapaHTMpPYIOLLYH yAaneHue Ntobblx 3arpsA3HeHu. Mpeasapu-
TeNbHO 06pasubl OblIM AEMUHEPAIM3UPOBAHbI, YTOObI UCKJIOYMUTL MUX 3a-
rpA3HEHWEe MMHEepasiaMM HeOpraHMYeCcKoro NpomcxXoXaeHusa. Ana 3Ttoro
0o6pasLpl ONyCTMU/IM B pPa3orpeTyto KOHUEHTPUPOBAHHYIO COJIAAHYIO KMCJIO0-
Ty, YTOOblI PaCTBOPUTb KasbLMeEBbIE, GapMeBble U CTPOHLMEBbIE COMIM (BO
nsbexaHne 06pa3oBaHUA HepPacTBOPMMbIX (DTOPMAOB MpU CAeayrLem
[eNCTBUM), @ 3aTEM BbIMOYM/IN B TEYEHWE HeLeM UKW AO/iblue B paso-
rPeToM CMECU KOHLEHTPMPOBAHHbIX COJIAHOM M (DTOPUCTOBOAOPOAHOM
Kncnot. U3 Toro, 4to octanocb oT obpasua, ObiAn yAaneHbl pacTBOPU-
Mble B KMCJ/IOTE€ FyMyCHble 3n1eMeHTbl. llocne 3Toro nocienosano npo-
AOJIKMTENbHOE LWeNoYHoe m3BneyeHne. CornacHo otyeTy s1abopaTopuu,
CYXOM OCTATOK COCTOA/N M3 WUIN YrNepoAHOro COAEPXKaHWA, TUMUYHOIO
ANA opraHM4yeckoro martepuana. ocne notpe6oBasnacb KpaTKOBPEMEH-
Haa 06paboOTKa M3BECTbl0, MOCKOJIbKY obpa3sel 6bicTpo okucnanca. Jo
nocneayLlero CuraHna obpasel, 6bl/1 AerasuMpoBaH B BaKyyMHOM cpe-
Ae. 3aTeM noJlyYeHHoe BelwecTBO Obl/I0 NOABEPrHYyTO aHaAM3y Ha paamo-
yrnepoj C MCrnosib30BaHWEM HOBEMLIEN CUCTEMbI YCKOPUTEIbHOM Macc-
cnekTpomeTpun. C nomolLbio Mamepsemoro cooTHoweHua PC/™C u c
Y4ETOM KOPPEKTUPOBKM Ha €CTECTBEHHOE M BO3HMKLUee B pe3y/brate
pacnblaieHna ppakuMOHUPOBaHME M30TOMOB OblIM YCPeAHEHbl U YTOYHe-
Hbl pe3y/ibTaTbl YeTbIpeX OTAE/IbHbIX BbICOKOTOYHbIX aHAa/IM30B.

CornacHo otyetam labopaTopum, cpegHee 3HayeHWe paamoyriepos-
HOrO aHa/sM3a Moc/e BblyeTa «MoMnpaBKM Ha PoH» B pasmepe 77 %% % co-
BpemeHHoro yrnepoga coctasmn 0,588 + 0,069% coBpeMeHHOro yraepo-
Aa. JTO COOTBETCTBYET HEeKa/MOpOBaHHOMY YriepoAHOMY BO3pacTy
41260 + 540 neTt A0 HacToALWEro BpeMeHU, UCXOAA U3 CpeJHero Bpeme-
HU XM3HM YacTuubl, onpeaeneHHoro JInoou kak 8033 roga. C yyeTom
YKa3aHHbIX Bbllle MOrpewHOCTEM AOCTOBEPHOCTb JaHHbIX COCTaBAsET
68,3%.

06cyxdeHue pe3y/1bmamos

Mo TpagWUMOHHBIM OLEHKaM BO3PacT FOPHbIX MOPOJ, BY/IKAHUYECKOro
MPOUCXOXKAEHWUA, B KOTOPbIX 6bl/1 HAMAEH 06JIOMOK Kap6OHM3MPOBAHHOMO
AepeBa, cocTaBaseT 32 MJIH NieT, TorAa Kak pagmoyriepofHbid aHaim3
Jepesa rnokasasn B pesyabTaTte mwb 41260 net, 4TO BNOJIHE BrMCbHIBAET-
CA B OrFpaHUYeHMsa JaHHOro metofa JatuposBaHuA. O6bIMHO B OTBET Ha
TaKoe OrpoOMHOE M 3araflodHOEe pacxoXKJeHue 3aABAAIT, YTO JepeBo fAB-
HO COAEPXMT NMPMMECH COBPEMEHHOro yrsiepoja, U3-3a 4Yero OHO M Ka-
¥eTCA MOJI0AbIM, KOra Ha CamMoM JeJie ABNAETCA OYEHb CTapbiM.

B AaHHOM C/lyyae MOXKHO PacCMOTPETb YETbIPe BO3MOXKHbIX MCTOYHM-
Ka 3arpA3HEHMA NpUMECAMM.

Bo-nepBbix, cneayeT cpasy MCKIYMTb 3arpPsA3HEHME B YC/IOBUAX W3-
BECTHOM Hay4YHOM S1abopaTOpMM, MOCKOJIbKY 6blIM COB/IIOAEHBI CTPOXKAM-
LUMe Mepbl NPEA0CTOPOXKHOCTU U NMOArOTOBKM, AOKa3aBLIMe CBOK 3P dek-
TUBHOCTb B YyZAaN€HMM MOTEHUMANIbHOrO 3arpsi3HeHuA. K TakMM mepam
OTHOCATCS MPOAO/IKUTENbHOE MNPUMEHEHUE KOHLEHTPUPOBAHHBIX KM-
CNIOT, 4YTO6bl HaBEPHAKA YAa/MTb KapboHAT M NpoyMe MMHEpasibl, KOTO-
pble MOF/M 6bl GblTb MCTOYHMKOM 3arpA3HEHUs JpPEBECHMHbI COBPEMEH-
HbIM PaZMOYyr/IEPOLOM.

Bo-BTOpbIX, N060€ 3arpsA3HEHWE BCIEACTBME MAHMUMYNIALUMK C 06pas-
LUOM (Hanpumep, NPUKOCHOBEHUU PYKAamu uju XPAaHeHus 8 Nn/acmuKo-
BbIX NAKemax) TaKXe caeAyeT MNOJIHOCTbI MCK/OUYUTb, MOCKO/IbKY B
3TOM c/lyyae 6blia 6bl 3arpA3HEHa TOJIbKO MOBEPXHOCTb AepeBa. [pu
3TOM J/1t06ble HeXKenaTesibHble NPUMECH GblI 6bl HEMEeANEHHO YCTpaHe-
Hbl B pe3y/ibTaTe TWaTe/IbHOM NOAroTOBKM o6pasua K aHa/m3y B nabopa-
TOPHbIX YC/OBMSIX.

TpeTnit BO3MOXHbIM MCTOYHWMK 3arpsi3HEHWMA — Mo4YBa, M3 KOTOPOM
6bla1 M3BNEYEH parMeHT. Ha aepeBo, AeNCTBUTENIbLHO, MO0 MOB/IUATD
MHOXeCTBO CBfi3aHHbIX (haKTOpOB. Bo Bpems 3axopoHeHUA AepeBa cpeja
BYJIKAHMYECKOIr0 KOMMJIEKCA, @ TAK¥Ke 0CaA04Hble MOpoAbl Moj HMM Xa-
PaKTepU30Ba/IMCb BbICOKOM TeMNepaTypoM BYJIKAHMYECKOro nenia 1 Boj
NPUNOBEPXHOCTHbIX OT/IOKEHWUM, B KOTOPbIX NEpBOHaYasIbHO NpouspacTa-
Jm aepeBba. Cpa3y Nocne 3aXOpPOHEHMA epeBa yKa3aHHble BOAbl B BUAE
rMAPOTEPMAJIbHOrO pacTBopa LMPKY/IMPOBAIM Yepes BYJIKAHMYECKMM KO-
HYC NpW OT/IOXKEHMM 30/10TOr0 opyaeHeHus. Mpoucxoasiuiee BcneacTeme
3TOro rMApOTEPMA/IbHOE M3MEHEHME MMEET CJIOXKHBIM U APKO BblpaXKeH-
HbIM XapaKTep W BK/OYAET B Ce65 KapboHaTHbIE M CUJIMKATHbIE MUMHEpa-
bl, @ TaKkXe KpeMHeseM (ksapy)'.

OpHako npu oT6ope, XpaHEHWMM M OTNPABKE B JTABOPATOPUIO B CAMOM
[lepeBE UM Ha €ro NOBEPXHOCTU HE ObIJI0 3aMETHO HMKaKMX YacTuL, Kap-
GOHATHbIX MMHEPAJIOB MM KpeMHe3eMa. B nobom cnydae, ecim 6bl Ta-
Kne MMHepasbl Oblv, TO MOLWHaa obeccosmBatoas obpaboTka B nabo-
paTopuM yaanmna 6bl 3arpA3HEHMA aaxke BHyTpM obpasua.

bonee Toro, BO BpeMsa nonagaHWsA pacTBOPEHHbIX MUMHEPAJIOB B BYJI-
KaHMYECKMM KOHYC M U3MEHEHUS NOC/NeAHEero, YTo MPOMCXOAMNIO AKOGbI
32 MMAIMOHA NeT Haszaj, rMAPOTEPMasibHbIM PacTBOpP CoAep:Kan o6bl
JMLWb CTapbli yrnepos, KOTopbii noJaBua 6bl CoaeprKalmics B apese-
CMHEe paaMoyrsiepos M rnokasan 6bl B pesysibTaTe GECKOHEYHO CTapbii
paauoyrnepoaHbiid Bo3pacT, YTO M COOTBETCTBOBAJIO Gbl €ro nNpearnono-
XUTENbHOMY BO3pacTy.



