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SIGHNALS OF THE PALEOCLIMATES OF UPPER PLEISTOCENE IN THE SEDIMENTS OF LAKE BalKAL

The paper deserines dute el analysis of the uppeenest ©F 100 1& ma layer of booom sedimenes of Lake Baikal
simpled by tube corers om e lop of the underwater Akademichesky Ridpe a1 three sites separated by Jarge
digtances (30 kimk. The cores wers subjected o primary thedogical description, photography an colar Tilm and
N-rav Nuorography, Samples ken ar 10 oo inervals saene analyoed for the comlent of water, opal silica, organic
carinon, fofal vrtniom, moelvbdenum, amd 14 ather elements, Quoantilative datom analysis was done al frequency
el 2000 cmousing gkt microscopy. 3 g electron micriseopy was applicd 10 ensure correct identification of
some diatom species, Follen graing and sponge spicules were also identified and counted. A section of cne of the
crres was subjected 10 paleomagnenic measurements and g magnetic cxcursion was foond, The three cores pariectly
correlnie with each cther exhibiting cvelic changes of the conwent ef opal silica and diatom Trustoles. A new methaod
ol thocium-uranium dating was applicd e data on the activities of sraniom serics seepes obaincd by Fgdingon
eral. (L9894 and showed that the age of one of cone is ca. 100,000 years, The cores correlined with each periectly
cortelate other in all parameters, quict continoous sedimentation. The coeanic stages of warm climares {smges 1,
3, 51 seem 1o correspond o distem-rich lyvers inthe Baikihan cores, while the sieges of global glaciation (siages
Zand 4 correspond e the beds having nodintoms. The content of digoms, biogenic silich, and organic carbor
pusitively corretated with U and Me, The prafile of the content of dintoms faken ata 2-cm frequency for one of
the cores suggests that the paleachimates of Bast Siberia were subicoied e abrugt and dramatic changes similac ©
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fhase which were feomd by GoBord o1 al, (194938 Tor the same tdme inerval for Morth Atlantic, Tepical times of
appearance and diseppearance of some species of dintoms are small (L300 yearsk, The paleachimate record
docemented in sediments of the Akademichesky Ridge completely satisfics the requoirements el inernatonal
programs in ferms af temporal reselotien,

Climrtic changes, Flestocene, hottont sedimenis, ke Soifol

BBEEHHE

Dol W3 RAMHCHINWY 33130 COBRCMOHHOID SCTECTBOIHAHMWA ABRASCTCH TOHHRHA NPOTHOS WEMCHOHHE
ommaron Gnusmadwero Gvavogero, J1ag nepumkanny pordHOCTHUCCKHY MOJCHCH KITHMATL HeDBXOTHMD
WMOTE BRCOKOPASPCIAKIAS JETONHCH  TAACOKIWMATOR TROILTOrG BLCK  PCrAaHOE  MHP. B kauectee
TAKOBRLX III.:]]L'YI,'”}E._}-'I{}']'CEI JAOHHG OCITE W QRCAN0E, KUTHBR JICHHKWKDE ApK']'HKH M .-"'LHTE!'DKTHKH, COCOCOTEMTE,
QUOPHBIC HOZCMHERC FCVIOTHUCCKUE PAIPe3sl, APXCONOTHUSCKME M HCTOPWHCCEWS MaTepuans. Mewavea-
ponHas nporpassa reocihepnmy v Quocdiepusy uecaenoeannid (IGBP) » koHkperHwe npockTm om0l
NPOCPAMMBL 0 KAWMATAM [OLLI0N CTABIT TCpea mageokmmsaroaoramu 13 1994 —1998 re. gse nean:
pacwnchposky nancokauMator nocacaany MO0 neT o paipeincHucy B oaue ol — ogud cedod (Temporal
Stream 1) v pacwindgpoiky naCokaumMaTos nocacanny 230 Tec, net ¢ marom g 100—1000 acr {Temporal
Stream 11 |1 ], Coraacno npoexty PANASH {(Global Paleoclimate and Eovironmental Variability —
LHEMenuMEncTh rnoBanbHBX HANCOKIMMATOE H TPHPOTHOH CPCaR™), ACTOMHCH TAKOTO PO MPCTmari-
CTCH TOAYUMTE B ORECANAX, B APDKTHEC H AHTAPKTHEE, 3 TAKKE HL TPEX TPAHCEKTAX MONKNC— IKBATOD—
nomoc PEP-1, PEP-11 n PEP-I11 uepes Hmnyvio w Cepepryi Avepurn, uepeas Espony w Adpuey »n aepes
Az v ApcTpastmio cooTeeTeTReHG 2],

Fuanne nancokanmaros Cepasui M, B MACTHOCTH, HCHTPA 9TOTG EONTHHCHT NRGACTARASCT 0cofnlil
HH.'l'Cp{_"C M HECKOTBERM TPHYHHOM, HE_‘I—'I'ICDH'I'.IK, ATy IL'.EJ.Hh]ﬁ ﬁﬂ."lhl].'lﬁi’il EOHTHHCHT 3I'_"M.l'llr1. [ HHHﬁD.-'IUC
KOHTHHEH TAIRHELM KTHMATOM, TPHPOIHAS CPEaa KOTOPOTD AOKH PLardPOBATE Hal PAoBa hHRE HIMCHEHR
Handooice peako. Bo-sTopux, 3707 KPYNHCHIINA KOHTHHCHT BHOCHT BCCHMA 3HAUMTCABHELE BKAAT B padoTy
rAOBAARHONR  MAUHE® KaaMaTa Gaarogaps GoNbIOH SHAUHMOCTH COTTARACMEIY UM NOVIDEHRHTEIRHBE W
OTPHLATEILHEE OOPATHRX CRUECH NPH OTKAMKE HA ACTPOHOMMHUeCKHE (akTopel. B-TpeTeux, Ha aToM
KQHTHHCHTE B0 BRCMI MAKCHMYMOB DACICHCHMH RO3UHELD Tpethi momoe” — Tuberckoe noaro [2].

rii'l_lch'!'K.-'liHMf.'lTM g'"LEH]-’I !"IDII,]][‘I'EHR_‘I HOCACTOBEAHE MHOIHMHA OEVICHAHMHA PECCTOME, IL’]IIPH MLCP, :\-'CT'EIHDH =
ACHO, MT0 WEMCHCHHS KIAMATOR BEPXHET0 macicronera B CHOHPY BIUTH MOX0KH N HIMEHCTTNE KAWMLTOR
g Espone w Cepepuodt Awmepure |3 ] Oauako, pacnonards OJHHMH JTHIDE HAZEMHEIMH PA3Pe3aMH #
DCAAKAME MAABIX 03CH, UPCABRUANHO TPYVAHO MW T4¥C HEBOIMOMHO NMOAYHHTE HCNPCPREHLIC JCTONHCH
nageoranydaTor Cudupy nocaconuy 250 teie. acr ¢ warom 100— 1000 ner, nogodruie TeM, kKoTOphe
NPCACTARASN 0T CODDH OCAIKN OKCANOR,

B CRBMAH C HETAXETTRM Ca MOra 'I'.I]']I-1LZ'['1I.-'IhHUIU BHHUMAHKWY NANCORTHMATRIOIOR Si'.'lfﬂ}'}liﬁﬂill{'l'r JADHHAC
pcagkn 03, baidkan — camoro Goasimoro (23 000 km, cavoro apesncro (Gonce A MAH neTh B ocaMaro
FAVEOKOMD MPCCHOBIHOTG BOAOCME MHPA. KakK HIRCCTHD, NOAYUCHHE JAAHINEX ECDHoR Dafkiasckax
QCAAEOE 015 pEKﬂHC'E‘]J:l,’KuH H TECOETAMATOR HL‘.IL'“T!:'IHH[‘.I'E’EI ﬂnﬁupu HEAMOTEN  ICTABHBIM IPHOPATETOM
nposoaMore yucHeiMu Poconn, CIIA 1 Snosun npockTa |, Badeaa-Gypennc” |4, 5 | Muorie Texnnuccene
ACHCKTEL ITOID NTPOCKTA PEIISHM,

O,JH;'_IKU BLIMBJICHHS H, B L'H.;l.1ﬁl‘.fllltﬁt:'[‘H: IIH']'CPIIPE'I'ELLHSJ CHTHAIOR HEMCHUHF’fﬁ EMHUMITIO H IPH FH-'I‘.-'I,"““
CpOan BoDcankax Bafikana s CHiy VHHEDTEHIY OCOOCHHOCTEN DTN BOA0CMA MPCACTABRISHYT cobol JaseKD
e ue pemennyn sagauy. Haopumep, Manas muHepaausauns nod bhalieana npuBonuT K PACTBORCHHRY
KQIFH.’-H}H:'I'I:'H Kb A, H ﬂDTﬂM:v’ B OCAIELY OTCYTUTRY AT HUEONMACMBLE, Hﬂl’r‘[ﬁﬂ.l'lﬂﬂ MOOXOIA MG 0014 HE-}"'-IUI‘TH i
KONeOanui oTromonmil waomanoe M0/ 90w MO0, B ocankax Badikana wer topamunmipop — rnasnmx
HHAWEATORE MANSOTCMOCPATY R OKCEHDE. He MArYT ﬁl.ﬂ"l'b HPEMO HETTOL30BEIHE J'I'l"lﬁD HOO’E[IIE HETTPHUTAHH
EJACCHYCCK MG FEOXMMHYCCKHAC CHIHLTE W3MOCHCHHA COCTOHHHA OECAHOE, TAKHE KAK OTHOLWCHWSA U/ Ca,
Ba/Ca, Ge/Si, Sr/Ca. B ocankax Baiikana xOpoio coxpaHsieoTes cTRopEH arnartomeit, Oavako Soanmmnerno
JOMHHHPYIOWMX quaroMeld Baikana aensioTes OHICMEKAMY, 4 MHOTHC — BhIMCPIIHMA JHISMHEDMHE, H
'I'Il.'_'l'l'l.}_'-i:,' COCTOR SAXOPOHCHHBIX JHATOMOBR X l'.:".!l".!ﬁl].l;l:l’._"['li HE J340T DJ_HDE-HH“HOH HHd]UpMHHHH O COCTORANNN
||I'L'I[‘.!'.'Iﬁ;',lﬁ](-'l.-'l’-'l BUACACTEHE HEBOIMOAHOCTH rlﬂﬂ}"lfﬂHHﬂ I'\'q'.'l."lHﬁPl'Jl'l-UK, DITHPAHMIMKCA Hil AdHHBICG O EL?H]I]I:-
PMCTIH I DECTEN - AL noras.

C momerra cozganns BalKa bCKom MeaayHAPOIHOrD HENTR JKOAQMHYMECKHK wecneansanni [6 ]
|13_':.-"|-|.|'_"'HL'[L,‘ JOHHBIX OCAAKOQR qu‘_lﬁKEﬂ,‘lH CTATO TP METUM I.'IJI'r'[[H'.FKCI['DI MCJ&{.‘J._".-'HEpG,HHGl'D CO‘TD}’EHH“ECTBEL
CusaTh TR KUAOMETPOR CCACMDIPOMICICH PAZTHUHONG PAIPCIICHIA, TOZRAIHMRIINE pacinbposaTh
OOV CTRPYETYPY QULTOUHOR TOSLH, MOWHOCTE KOTOPoH JocTuracT 8 ku 7], 8 Takme YCTAHORNTE 0T
CTPOCHMH OCIAAKOE HO TEX VUHACTEILX I, KOTOPhIC I'I'pL‘,'.'I,IL"I"HI!J'IS[E".‘.I'ﬂ:H H.ELHEGJICD NEPCHCKTHEHMMK 0014
MOAVMEHHA LIHHHRX eTonucci naacaammaros |8, 9] TloayueHs OLEHEN CKOPOCTEH COBPCMOHHOM
acaakoHakomtenus [10, 11 ] v ccaakonakonaceus s moapuene [12, 13) ¥oranoeaeHo, UTO HA Tpadwie
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MACHCTONEH B ROTOICH B OKOCHCTeMe Bafkang nponionino poakos HaMeHoHHE HauaT opMypoRLThE
{'OBDC‘-MEHHHH KEOMILINCKE ﬁﬂl’;‘iﬁRﬂ.‘]h‘:’KHX ..'_'I,HH'J'E'.IMI:H, TNITHOCT 1Y L!'I'E}"]'C'I'HLTH'JHLIJL1K B INCRALg NACACAHER
{Cﬂp'['HHCI{L‘JJ'ﬂ} DICACHCHAY [12 ! ,ﬂ,l]K}'hﬂUllTHFﬂ.}ﬁq‘ilh‘.l NeCTEADRATCTRHOCTE CHMOEHTM AWATOMOBRIX KOMILTLK -
cor B ocagkax Baiikana B eepxaeM mwiehtoucue w ronoueHe |14 Cneaadsl CTAHIAPTHREE ONHUCAHUA,
NPORGICH THTOTONMHECK U ANATHE W AHATHI COTep#anng DHOTEHHOTD KPeMHeIeM, HAMEPEHE MATHHTHEIC
CRADHCTRA UTHHHWY  (mopaaka 10 M) KepHoB, B3ATblX TPY¥OKAMH PAIHBIX KOHCTPYKUWA C BCPLIMHRL
NOABOOHOrD ."I‘.K.&'J,CMH'-IUCKGL'EI K'p{‘,ﬁ'l."ﬂ, XEI.FIEKTI_"FHH}'K!IJ.I,L‘HCH DTHOUHTCTARHD t:l'l't‘.IF{D'I:;I'IIHP.-T PEHMONM OO TH D
mwakonaeHua [14—16]. Coenanul Nepsele NONBTEH KOPPCASOAE UHESTHUSCKHX WEMCHCHWE HOKOTOPHIX
WAPAKTEPHCTHE OCATKOB ITHX JUTHHHEIY KCPHOB © Okcanuucckum npodwacsk 3500 (15, 171, Toavaeun
BAGKHEIE CREJCHHA O reoxuMud vpada 8 Badwane |18 ] v o npodwmnux pacnpeacncuns ofimero ypang o
HepapHoecHE X “HL 1 20Th, a rakse “¥U v *¥Th g ofnoM 13 BIaTHX © AKATEMHUCCKOrD XpedTa KepHOB
(18], IlpennpHuaTd TOMHTED OOBACHATE HAMEHCHHI MHHEPLILHOID COCTABA OAHKANLCKHUX OCAAKOE Hi
MEaHALE roanucHS H II.-'[I_‘I:"H_"I'l‘.I].IjJHI'l WEMUHUHHAIMHE PACTHTETRITOCTH W TIOUE B HDﬂDCﬁUpHOM EEICCEH'H{_‘, 120 |
Beimoanenn madcoMarHHTHEE naMependa |14, 13, 21, 22

{.},"I.HE]KD TIOAVEHSHHAN © OCA0KAMKA Eﬂﬁl‘iﬁ].’lﬂ I'[H.(i](]ﬂl‘tl!l'dllld!-l O NASTEQESIHMATAX FOCTOUCHA H I1.-'[{_‘,'lI-I1CTD'I,1{_‘,]-].'_'I_
A0 NOCACIHCTD BPCMOHW MM HCAOCTATOYHO CHOTCMATHUECKHH XAPAKTED H HE NOZBMHIA OUCHWTH
MPHIMOAHOCTE FIME OCAAKOBE J1TH [}iitll]}']li!]’](!l’“{“ MACAEIHMATOR B COOTECTCTEHH C T]JCﬁDBf_IHHHMH [[pDCK'I'ﬂ
PAGES |1

U.L".'Ih.lﬂ HALT L'LI,L"I:"1 pﬂﬁt]'!'lﬂ ﬁ!:[.l'll'.! NPOBCACHHLE KOMILTCKCHOTD AHNRIHIN KCPHOR ﬁﬂﬁKﬂJ]]:{‘Knx DCANKDE,
EANTHX Wil BePIINHE AKATSMHUCCKOro xpedra. Avaauz opod nposcics nougroM 2—10 cM. BussacH
]iE!HﬁUJ]L‘L‘ CHABHBC CHI'HAN R MEMUHEHAY MTANCOETHMATOR,

MATEPHAJIBI H METO/bI

B mactosmes  coofimenns  onHCHBARTCH  PCAYARTATE AHAANZA OCAAKDE 03, DBalEdd, BISTHX
TRPABHTALHOHHCH W nopuHesod rpybramy HA Bepmne moaroanore AxaieMudeckoro xpedra (puc. 1) nva
crampuax 18 (VLR 92-2 st 18, 53°33°25" N, 107°59'33"" E), 16 (VER 94-5 s1 16, 33°42740" N,
II8°22°56" Ey v 15 (VER 94-5 s1 15, 53°33'19° N, 108°00°43"" E) B peiicax va HUC | Bepewarnn® o
19021994 rr,

[pasntanwonnas tpyra (sHyTpeHHRA anaMerp 105 MM} npoHukana B ocanok Ha TIVOHHY 10 3 M K
HABANA OCANOK ¢ NPAKTHUSCKH HENOBPEAICHHBM Bepxaum cnocm. llopmireras Tpy@ka (BHYTPCHHMG
avaserp 80 sm) annnoi 12w nponukana o ocanok va tiyBuay a0 1[4 s, Ma-aa pasaveanus® ocagka o
MOMCHT BHCAPCHAS OH HAUMHLIL 3abupars crg avme wa raybuane | 5—3 M 0T NOBEPXHOCTH, KOCIH
cpadaTheal nopwHesaid sexannas. [lpe aabope ocankon nopwrHesod TPYOKOH ONHOBPCMOHEO ¢ HER
Oy AN ACE KOPOTKILA "5,'1113”{31 1B FPEABHTALHOHHAA '!'p}'GKﬂ (lween-corerk, VEPCTTACHHA N Hi PaocTo-
sruy 1,5 v o7 nopuwsesol. Buyrps rpasuTatMonioil H o nopiiienol TPYOOK BCTABISSIMCE BEATE LN Hi
MPOIPAYUHAID NAACTHEL (ARHCPRD C TOJUHEOH CTCHEW 3 MM,

[nacrvkoBwe Tpybkn ¢ Kepuom nnbo #a Oopry cvimd, aM8a nocie A0cTABKH B Aa00PaTORND
PA3PE3ATH HA OTPEIKH 1IMHOR | M, 4 387TCM BCKPRIDAAH, PaIpesas MIEcTHE TPOIOIEHD HA JEC NOA0BRNH R
L IOMOILRIG TTH PR Y 8 pllﬂii TTHARLL, ;I-LEL"IUC KEPH Pa3peiasid JCCKOoH K PASBCIHHATIH NOYUCHHLIE CCTMOHTL,
(MIMH M3 CEPMEHTOB ICPMETHYHO ODMATHELAY NIVIHXADPRUHIIOROH JCHTOH M OCTABANIN 103 XPAHCHWE,
nGHprm'lL'Th BTOPOMD COPMOHTH  3aUHIETACE — BEPXHHC |—2 MM CHHMAIHCE HOHOM MAPANICALHD
CADHMCTOCTH. FauHeHnel kep dororpadimposany i RCTHYIO MICHKY H [ONBEPIAsH NCPBUHHOMY
onucanuw, flanee ¢ warom 2—[0 cM 13 210 ON0BMHE KepHa oThrpany npofiel pAEIHUHOTO PAIMEDPa I
MPORCACHHA AHANHAOE, 4 MEPELA (YOAKOBAHHBIA B NACHKY} CerMOBT nogsepraad duiooporpadwn. B
HCOBXOMMMBE CTyuanx nocae duiooporpadmy onpobosaHIK NOABCHTANACE W BTOPAS MONOBHHI KEpPHA.
Maane ll}lilﬁhl S DIPOTCNCHAR BTICA, BHOrEHHOTD KEPCMHCICMA, OPFAHHUYCCKDIG ¥ IOepoitd, ﬂHEiTUM{:ﬁI__
CIMEYA TYD0K, SACMERTHOTD AHAMHZA OTOHPLIH MHEPOIINATEACM B TOUEAX® ¢ maraom 2— 10 oM,

Codepacaiue adan W O0ReMUN0 HIGMIOCHD 0Cadka ONPeIeiaId COrlacHo pekomenaannam PALE
[23] nyrem orbopa OMpeIeieHHOrD OfbeMa OCAJKA, CrO BINCHIHBANHA BO BIAGKHOM COCTOSIHHM, Bhi-
c¥mMBaAHEA npd B0 "C W 1oBTOPHOrD BIBCIW WA WS,

Codepsaiie Buozenitosn  Kpeiiesema ONPEISTAIH H3BCCTHRMM MeTogoM  [24 ], OCHOBAHHBIM  HA
olipafoTre pacTepThx npod ocaaka secom 53—30 mr 2M Na,CO, (5 u. npw 86 “C) v nocaeaviomeii useTHO
PCAKLIMK C MD.-'IHEI‘.CIEITGM AMMOHHH.

Clodepaaune opeanireckoo y2acpode oNpeaenann no pyrosoacrey B B Apyivioksnnoi [23 ] nvres
OEMCTEHHA OHXPOMATOM HATPUY B KUCAOTHOH Cpoie pACTepTHx npod eecom 0,15

flpreamosaente ROCRIOARINE ApeRapamod o todeeem duamomed © IOMOLULBI0 ONTHUECKOTD MHEPO-
CRONMA OCVINECTRARAN B COOTBETCTEMH C pokomMenaauusyu PALE [23 ] Haseckm BRICVILCHHOTG DCagks
(5 mr) B reuchwe |2 u MpH KOMHATHOH TeMneparype samaunsann B 50 MK ROAM, CYCMEHIHRD
uertpudyruponaan {1 mun npe 12 000 o8/ MuH), cynepratanT caupsann, aobantatn 100 M S-npoucH-
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Puc. 1. CxeMa pacnooiseHHa CTaH-
UM OTOOPA KEPHOR HE AKIIEMHUEC-
KoM xpedTe o3 Bafikan.

108° 108°30°
rér.ﬁ;r“

FE wpssiess DR asama s pedees Da TH MU T SL

THOrO nupodociaTa waTpua, nMacp
KHBAIH BIBRCCH 2y npm 30 °C » uenr-
pudvruposanu.  CynepeatanT  can-
BiTH, OCATOK ARAHAR NPOMBELTH BO-
aoi (oo 1M mcad o ucnrpodiyra-
POBAHMEM, i 3ATCM CYCICH LW OETH B
SO0 Me Boasl. ANMKIOTY CYCIEHIHM
DOECMOM 5 MET GRCTpo orbupann usg
TUATEALHO BAMY UCHHOH BEIECCH (T,
YKL OCIOE. HE YONCT BLIMTACTE He
JHOY M HAHOCHMOIH  HE NPCIMOTHOD
Crekaa. ey OICpEiHe. TORTOPRTH
TPM3KAEL. MUuEpokain secyinneanm u
SAKTHOELTH B GCILEIBICHHY K dHA-
SHH-POPMAABICTHIHYHY CMOOY © No-
Kidateacd  npenodachas LY (26,
JAKPUBAN  NPCIAKITE  MOKPORIE M
creksaom. Janee noacuuTHRaan oo
ACPAMAHME CTEOPOK JHATOMUERY BOTOPOCTEA PA3HEK RHI0R B KAAIOM H3 TPCK NPCIAPITOSE [ ¥ BCAHYCHHE
*BO0 1 Opaan cpeance. Y uuThiBLIMCh TAKME CTROPEW W WX PPATMEHTE, KOTOPLIC NOMIABAIHEL OIpCIs-
JACHHKE A0 BuEin. Fo noayuceisx cpeaing Ssiseiei pecuRTHRTOCH CONCPAAHNE AHATOMCH B WITYKAN 14
rpams ocdakd. OTENOHEHHE 0T CPEIHCTO 08 TPUXK  MAPAAACABIRE NPO8 NPH BWMCOKOM COACPALHHR
AHATEOMER He npesswaino 13 % duardoctiey BUIOR OCYIICCTRINIH © NOMONED onpegeanrenci | 27—32
M MO JAHHMM OPHTHHAABHMX padot [33, 34 |, B HeobxognMeix cayuasx npeiicras K MUTOAY CKAHMPY OISR
INCKTPROHHON MUKPOCKOMUY, HATMPHMED, L0 AHCKPHMUHALMKY Mexaay Awlacoseira batcalonsis w A ivlandica
134 ] (roroe paseanme nnaa — A, shwortzowii [35 ).

fladewent HueAeHOCME CHIEYA d}'ﬁﬂf; DCVIICCTRTAICH NVTEM  HAHCCCHHSH  Hel NPCIMOTIN CTURITO
He BECOK UV XOM OCHTED PA3mMopos OEOI0 3 Mr. K HOBCCKS HA CTOKAIS .U.Gﬁi'l[‘!.'l‘.-[.’lh EGLTTY  BOyIRE H
NOMCHHTRIBLNN O0UICE YU COUKYA B NPENEPITE N0 MEEPOCKDNOM NP veeamucHun % 200, Buaosas
NPHIELIKIOCTE Teviok onpeacaanace mo pyeoroncrey [T, 7, Peasoro |30 ] 81 ¢ MCIONb3OBMLHHEM HED-
nyfumkosannmx gannmx C0 M. Edpesosoit (Buonorwaccenil waeruryr Cankr-Terepbyprokoro yan-
BEPCUTCTA) W MPH CC NOMOLM,

Cnopoco-RoLibyedol aiaai: TPOROIHIN B COOTBCTCTBUM C peroMeHtauudamy PALE |23 | Ocaok ¢
DPHOAHANTCABHO CAHTHMOTPORBOMD MHTCPBANA DORCMOM 5 M TOMCHIEIH B CTAKIH M LCPCMCWHBANM B
rededne 30 mud npa 50 °C 8 30 s S-npoucnTiore soanoro pacrropa nupodochata warpus, CyvencHanmg
neaTpudyraposaan (10 muH, 3500 o6/ MuH), 0casok samyunsaan & noae (50 M) M NPOMBIBEY BOAOH ©
UCHTPHQY THPOBAHUEM MOBTOPLIN 40 TEX N0P, NOK3 CYNCHATART HE CTAHOBHACH npospaudbiM, K ocaigy
nobasmsan 40 v 10-npouedriore KO v narpesae npe nepeMCclInGanHe 5 MHH B BOJSHOH GAHE NPK
80—00 "C. Ocaaxy Aasinw aToToaThod, CYICPHATIHT OCTOPOMHO cameand., Oraink npoMBBaiu sogod
(50 My ¢ oTeTamBaHgeM S—8 pas. Ha 2700 CTAIHH PACTBOPSIIHCE JHATOMOH, 8 TAKKE FYMANORLC
EWCAOTH. K oTmM FITOMY OCATEY .r[ﬂ.'lﬁq'.l BTN Kq'.l-.-'[MHi‘ll-HDﬂHCT}'IU THACTY K AHIKOCTE [}r'r[}ﬂ.-'l LCKHH XK MAETION .,
TY¥ 6-09-02-424-87) ¢ noorwocteig 2,4 6 koauvecTse, B 3 pasa NPeEBUERILEM €10 0GbCM, CVCICHIHIO
THLTEILHO MEPCMELTHEATH H OCTABRMLAN HAa 3—6 u, a zarvem uenrpadyruposann (10 mun, 3500 ob/ Mun},
OBpa3oBaBlICEcd Ha NOBEPXHOCTH KOALLD CHOR W ObbE TERPANN IHOCTEOR B CTAKLH W ITOAYUCHH YO
NEECCHE NPOOYCKANW 4epes KpynHoe cuTo (pazmep suen 150 memd, a dates wepes menwoe (300 MM},
Ocanok, saaepaan il BTOPHM CHTOM, CMBERITH BOI0H B CTAKAH B COBMPANN UeHTpg Y rHpoRabues (1 Mun
ape 10 000 of/ mund & nonwnponuaciorme npofupen Inmesgopd® (1,5 mal, Ocaiok npoMbisaTe nonoi
¢ uentpadryriposannes 3 paz. Konemy nobasasamn 10 wn 30-nponenthod HF, nepescwmnsaan
BLITCPAHMBLAN B TEYEHHE HOUM 0pH kKOMuaTHol temneparype, [Ipofopey ¢ cycnedadein ocaaka s HF
narperany 10 43 "C w0 venrpudyruposany (1 san, 10 000 08/ sumd, Ocagok ABKIE NROMBMBELIH BOION
CuenTprpvrHpoRaeM, K HeMy I08aBsaH 1 oMa S-NPOUCHTHOR BOAHOMO PACTROPE OOPHOR KMCIOTH W
QCTABRINAN 1A HOME, Dlﬁilﬂulﬂ: cﬂﬁ“pﬂﬂ” IICHTDH{b}’FHDDBE’HHEM H 5 a3 NPOMBIREIH I!i'_‘l,'li'_‘lll'-'ll1 d 3aTeM
BIMYUHBANH B 0.3 M0 BoakL. AanksOTy CyeneHann (S0 MEN) HAHOCHAH HA OPEIMETHOS Creran, nobapnsan
KATTIO TTHUCPHHL W NOJCUMTHIBATH IBLLY PA3HMX BHADE 110/ MUKPOCKONOM OpH yeeauucHun 400 no
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PAASTHUNEIM TPYTITIEM! APEBCECHBIC © MACHTHOMEALHCH 10 BMAA, KYCTAPHHEKH H TPAERL — A0 PAHIE W
CeMEHCTB, MANOPOTHHEM M MXH — A0 PONA M BMJIA; TRH ITOM MUCTD NOAcH JpouHd GRuay TakiM, 1Todi
ﬂﬁll{ﬂ{" HHUCIAQ YYUTCHHLX MBI BLCHMY 3CPEN APCRCCHBIX DEI{LTEH'I-]'I::I HIBHATOCE 2003, M.CIUHT}']EbH KAIHK MBTLIIA
H COOp NPOEOIHIH C IoMOWLI onpeacantetci |37, 38 ).

Oapedesenue codepraiis CoyRrsls aacmny. OCaiok 108 XN aHannzos orfupain He B Touke, i
WNATCICM €O BCOMD CPpoaa HA MHTepeasc 5 cm. lasccky BrcywcHHOro ocpakg pasMepod 5—I15 1
BAMYHUHBANKM B J-NPOUCHTHOM PACTROPE NHpodocdata HAaTpHi, eegcpsusian szsccs | o npr 100 "C wu
NMPONYCKENIH HOCASIDEATENBHG oped cuTi © suced 100 v 50 vev, npoMMEeas cHta Bogod, Ocaaos Ha crTax
BRCYMBan npu 100 "C ow sasciovngnn.

Olnpedeseiive daemenmod semodoy el mponno-gemueayionnoesn  @iadinig NpoRoauIn Hi daze
gacpuore peaktopa ToMckoro macTeryTa sacpuaid uanen, TapaancapHoe ofiIyucHHE ABYX LTHKBOT
oanore obpasg (no 50 Mrd B KBAPUCAME AMNYIAX B TCIAOBOM pexume (8 ub o ¢ puasTpaimeit HeliTpoHOR
kaamuem (20 ub B KAHANAK SACPHOMD PCAKTOR TOMCKOTO MOAHTEXHHUCCKOID MHCTHTYTE NPOROIMAH TIPH
MULLHOCTH NOTEeKA HedTpoHoB B kanaiax 8—I12- 1007 ¢~ em™?, [lpuMeHERHE HAOKAIMHEBOMO OBy YeHH
JAA0T BOIMOAHOCTh C Dok COSTUKTHEHACTLI) BLIASTHTE B FAMMA-CIHCKTPAX JAWUHHK Np H Pil, ROAHHED -
wugHe npe obayueHuk U, a rakke Th, *Rb, '"Sm, "Tb n, kpoMe Taro, peskn CHICKACT BEANI
npoaykTas acacins UL 0Ta YBRAHMHBACT J0CTOBCPHOCTE onpenctenms RBb, Ba, La, Ce, Nd [39).
OfayueHue B KAHAIE TCILIOBBIX HECATPOHOBR FPANTAPYCT 00760 MABHOMEPHOE PACHPCILACHHE HCATPOHOR
H noTomy Bon BLY WY TOHNOQCTH TPW AHAIHAC TIPOUYKY ICMCHTOR C K;L‘mﬁpnmcnii no ATANOHHLAM nﬁpuszm.

Wamepenns ramma-cncerpos nponoanan qepea 10—20 w vepeas 30—50 anei nocae ofayucnus m
COCETROMUTPAX O JICTCKTODUMHA JRVY THOOE! MUTAHAPHBIM Ocof0 UMCTRIM FEPMANHCERIM ¢ PA3PCILCHNCM
0.5 k2B wa ravma-auan 106 k0B (NP v KOAKCHAABINM TEPMANWI-THTHERKM © padpemcHucy 2,2 kB
Ha adann 662 koB (CFCs), Menoansoraawcs MHOTOKAHANRHEE anaanzatopn [n-00 (COMEF, Opanums},
Lp-4000 (NOKIA, @uensnana) v AMA-3 ( AtomuHerpyment”, BoasmenyGuunckuii 3aron |, Tenaop™).
B Kaucorse Crangapros BEATE CTANAAPTHME 00pasie depHero caadua SDO-1 {conepacamae vpana 49 m/1)
n Gadkaasckoro waa BIL-1 (coacpkanne ypana 12 r/T); COTCPRaNNe NPOUMX HCCACIOBAHHEIX NICMCHTON
DNPEACALIN ¢ Kaaudposkail no cranaapry BlIL-T; nannue no cro COCTABY NPHBEICHE B nydanepnuax [40,
41 . lleATponnmil Ak THRAIMOHHEH AHAAHA N0SBANKI DIPSICIATE ¢ OTHOCUTCTRHDN ommokoi 3—10 % U,
Th, 5¢, Ca, Cr, La, Ce, Sm, Eu, Th, ¥h, Ta, Hf, F¢, Rb, Lu, Ba.

Cpedeaenie 2ReMetmon MERIOO0DY  PEHMEERNPAIGORCCRERRTIOZ QHEARIE ¢ CRRXDOMIBLA W=
wenines [ PAA OH o ocyvwecrenunocs va yeeopurene BATIMT-3. Ha vaeccok ocagka saccoi mence 100 yr
MPHROTABAMBANMCE TARICTRH. Dncprua Roaly KmIomers MOHOXPOMITHHCCKOrD HATYUCHHA MOTIA yoTa-
HABTHBATECH B npefetas ao 45 kol Perucrpanns uiioopeciieHne ooy ILecT BIsnach ¢ nomMoiiho noTy-
npoeaaHuKaErG Jerektop. O novanwo POA CH onpeacnsnn Ce, Bb, Nd. Metoanea paBors onncana
pance |42 .

faest Kepuig DNPSICANAH IO KATAORY upeTon nour [43 ],

Maaeomaznminte wamepenis, M3 xepa cr. L3 na nerepsane T00—1100 cv ¢ marom 2 ow kopob-
4aTEIM NpoboaTOOpHHUEOM OTOMPaIn Kylukr pasMepom 1,5 % 1,5 X 1,5 ¢M B CTAHAAPTHHC ILECTHEORRE
KOpoDoUKH, COBMOAAN OPMEHTAUMW Bepx-Hua, He smcyuwnesan, ofpasinl NOTBEPraiu HAMCPCHE MAT-
HUTHOA socnpuusausocty (£, 10-7 gn, CHY #a kanna-socre KLY-2 (HIT | Teodmanka®, Yexocnosaxnu) .
Jdasee onpeneanam HANPABACHWC W BOJIHYWHY  CCTECTBCHHON  OCTATOMHOH  HAMATHHYCHHOCTH
(NREM, 1071 A/w} na acramuucckoM MarHuTOMeTpe KOHCTpyKUMi BoctCwBHWMITHMC & aaropognom
STAHHH, YIAIEHHOM 0T TEXHOICHHBIK NOMEK, J080 ¢ NOMOILR JKPAHHPOBAHHOID Crui-MariaToMerpa JR -4
(HIT  Veopuanka”, Hexocnosakua)., JaHHHE naMepeini obpabaThislancs © noMemeo nporpamm O1TAJ]
[44 | u nakera P, Dukuna [45].

PE3¥.ILTATHI

HepHo-Beiblid OTHEYATOR ¢ UBCTHOTO HEFATHBA, NOIYUEHHOTO [1pH POTOrpapMpoBIHHE DIHOTO W3
OTPCEKOBE KepHa o, 13, npencraeicH Ha puc. 2,4 . Bepxine HECKOILEO CAHTHMETPOE OCAIKA KOPHUHCBOTD
UBCT, OCTANbHEIE HACTH PUapesd OKPAICHM B PAZAHYHEIC OTTEHKH COPOM W UTHBKOBO-CCPON0 usetos (7.5
Yy 100y 2.5—10 GY [43]). B ocaake wacro, ocolcHHO B MIMIHCTEY WHTCPRAJAX, BUTPCUATHCE TOHNEWE
(T HON MeHes | MM) [IPOCIOH W THHSH PASIOZCIHHCTOND NOCK:, NONDKCHUN KOTOPWMY R PASHEX KCPHAX
YOTED HC KOPPRCAKMPOBLTH, MEIJEHKEI BCTREUANACE M MONKAa ranska, Ha padpese Haﬁ_;"(j'u;[_n MEh [LATHYEH=-
HMLACCH N0 OTTEHKAM TOHEHC CIOH H DATHA, OJHAKO CC30HHAA CIOHCTOCTE (BAPBE) M OTMEUATICE,

PentreHorpasima Toro #e HHTEPBANA KePHA cr. 13 (LapxuBnas®™ MOMOBHHA), NOGYYCHHAS MOTOAOM
awoporpacn, T, ¢ nyTes GhoTorpadMpoBaHNa PCHTICHOBCKOND WIOOPaACHUA ¢ (h00peCHeHTHON
JRPARE HA TLICHKY WHPHHoR 60 my npeactasacua wa puc. 2,6, Quuooporpadis BeimoaHeHa B G0ABHALE
Wpkyrekoro nayunora uentpa Ha npubope . Cepuometa-5* (Hexocnorakna?. CBETORA vHACTOK COOTBET-
CTEYCT HHTUPRATY ¢ MOHLIDEH TIOTHOCT B0 OCAIKL B TYUINCH MPOHHILASMOCTRIO 104 PERTRCHORCK X TV UCH
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Puc. 2. A — uepHO-0e1Bil OTOCUATOK LBETHORD HETATHEY OTpe3Ka
Kepna co ot 15 5 — duooporpaMmMa oTpeika L apXHEHOR® no-
JOBHHBE  CRETALIA  ¥9ACTOK  —  JHATOMOBRIA M7, TeMHBIEH &—
EEH.'I,HETG.\IHHEH JIHH.

Pechphr e sineiies (eqd @OoTRETCTROT myBaney & EEPIS, mTom T
TPFiskL.

{HATOMOBRLIH M), TEMHRHE — MHTEPBANY C DOABWCH mAOTHOCTLD
ocaaka (rammad. Peavnprare uuiooporpadui sCcro KepHa, nonyuen-
HOTO Hit €T, L3 € NoMOWER nopuiitenod Tpyikn NoKasaHe Ha puc. 3.

Peayiierar NpUMCHEHHS OPy1Iore MOeTOI, OCHORANNOTD HA MO-
MMWLIORIHHH PEHTICHOBCKW Y JVS9CH, Ipeactias el va puc. 4. B qan-
HOM Cayuae Bepxand marepean (020 cym) mesckpriToro kepha co
cr. 16 NoARCPrASCS PCHTICHORCKOH Tomorpadinm © PABPCLICHIE M
mopsaka | my s MeaHIMACKOM tomorpage Somatom AR.C dupuu
Sicmens (Fepyanua} n MpryTokoil obaactioid Gonsamuc. Bepxuna
CRCTIA9 YACTH COOTBUTCTRYET HHTCPRAAY JNATOMOIO una, Ha rpannue
MOHKAY AHATOMOBLIM WA0M W CTHHOE OCAL0K MMECT CACHHYID CTPYE-
TPy, TeMubl cAoi, pacnoaokennnil 8 2 oM BLILNE CIOS FIHHB, npH
BOKPRITHH KCPHD OB MACHTHOHUMPOBAH KiK FCICIOMA IR
KOpka, Haavume Matepuana uuskod TIOTHOCTH B CIOC TAWHBE W
WAPYIICHHAS  CTRYRTYDI  NOCACHHCETD,  NO-BHOAMOMY,  ARIAKTCH
CACACTEACT  MURIHICCKHY HAPHACHHA [IPH BHCAPCHHH TPyOKW
LLCITOK,

Mo peavavtarn onpeacaciana GHOreHHOM KPCMHECIEMA 118 O
kon CT. 16 {puc. 5.4 ) MOKHO BHACTh, 4TQ €M0 COACPAANNE B DCAAKE
papLHpyer unkawaccen or O ao 300 %, Mpuscacnnsin va puc. 5,4
NPOCPHAL ABASCTCH  LOIRTARHMM® ) KPYHRKIMH O003HAUCHE TOUKM,
DTHOCHILACCH K OCHAKY, BIATOMY L DOHIHCUOBRM™  (IWeen-corer)
NpoBoOTHOPHMEOM, TPEYIONBHHEAMH — K DUAAKY, RIATOMY IPABMTH-

uHoTHDH TPYBROI, EBAAPATAMH — K OCINTEY, BISTOMY MOPUIHCBOR
TpyOKeH. CTHIKOBKD BMIOAHCHA TI0 TAHHBM JHATOMOTO AHAANSA (CM,
HHHL],

PeayamraT cuToBoro anaamsa ocankos or. Lb (pue. 505, ) nokaswsaior, umo ng BoabWHHCTES
unTepsians Gonee 97 ¥ ocanka no Recy orHOCHTCH K (pakinmg C pazmeposr dacrad, <5 mes, Coacpaanue
uacTii ¢ pasMepayu S—100 sem koacGnerca B auanazonc or (0,5 10 3 %, XAOTHUCCKH, BIHAKO 0DPIIIACT
it cohu BHHMANHC WX DOBRILICHIOS COACIUKAHNG 1a wHTepBase 400—600 cu. Conepsanne dhpakonn
=[O0 men konefaerey cwe MoHee peryaspra. Fo dHaIHA HOKAAET, UTO MHOPHE M3 CaMIX B ITHBIY WACTHLL,
COCTOMT M3 AWTHTCHHOTM MK HUTHLTA BHMBEHOHHNTAE H FHOACIOMAPIAHLIUATY KEQpOE, T. . H3 }1.:[1'0[“'1:']...1?!,
Dﬁp{li-]-t!i!-élf!!l]('.mf':l AHAMNCHETHHCCKH YO HOCC BRITITOHEHS OCATKA.

C coaepranney OMOICHHOMD KPeMHCIcMa KOPPETHRYET P reoxuMHYECKRY nokasaTeaed. Ha pae, 6
NOKA3AHE DE3YALTATE TAKOR KOppesumua ans ocanka cr. 150 Moxno euaers (cv, puc. 6,43, uto q74
WMHTCPRELAOE & lI-Iul['.[‘.lKﬂl.i KDHLI,EH'I."[JELIJ.DTL‘I:JI 51’1DFUHH{3['U KPEMHCICMI Rl [MIETEPHD TTHOH BCEH 06 COOEPARAH K
Baarn. Ha puc, 6.5 nokasan koppeastoamps MUY KOHUSHTPAUNCH BUOTEHHOMD KPCMHEICMA H OPTAOHHYC-
CEOD R AN

s BUCX MCCHCIDBAHANMY 2TCMCHTOBR NOCIOSK T IRHD KORPCARPYIOT © E;H[‘.U'L‘.IIIII:L‘.-T EPEMHUEUMOM TOSTRE D
¥PAH Wostiuaiace (o, puc. 0,43, Comepaanns NPOYHE CIPEICACHIBLE HAMM 2ACMOHTOE {puc. 73 © nmy
HLC EQPPCTH l'.l"r HXT. J"-'H'L'MEJTI)H BOLM LA ELELRIC DCMOHTHOIDY OO Ril, C."Icp'.l_}"L"I." OTMUCTHTE Bhl R AT RE R R S T
MAHOCE Y HD AHOMILTHID™ HA EOPOTEOM WHTCPBELACE NOHHKSHHOM C(!.'J.E:FJKEIHHFI EHGI'EHIIUFD EPEMHCECMA 114
rayBune 450—300 cm. Kax suane ua puc. 7,4, 3300k OTUCTAHEO NOBHILICHE koHUcHTpaun Fe, La, Cr,
5¢, Th, Th, Rb. Ba. Konuenrpaumn HF, Ta, Cr, Co, Nd, 8m, Eu, ¥h, Lu QUIFKTYHPVEOT HEPCTY IS PHO
on, puc. 7.6,

Haufoner 3ak0HOMEPHD W3 BCCX MOCTCIOBAHHBIX TOKAIATEACH BOACT celdl COACPHanHe Cropok
anaroMei. das ocaara cr. 18 oror nokazareas G0 Mocacaosan ¢ ommaros 2 o (puc. 8.4). Orpomuii
AMHAMHMECKHE Adanazon 0T 7 rwe. Ao 100 MAH CTROPDOK HA rpamMst oCHJKD) M BRICOKIA TOUHOUTEL
CIPEACICHHS NOIBOTRIOT BLISIBUTL MNTOBCPHBIC MKW C TOOYIHPHHON MoHee 5 v,

[a puc. 9 nokazann pesyanTarTsl KOPPCOSIHH OC3AKOR CT, 15, 16 1 18 no coacpsranun GHOIcHHOro
kpemuesesa (b w crropok onaromcii (1), Moxeo suneTs, uro ocankm XOPOWO KOPPEAHPY T APYT
APYIOM, XOTH CKOPOCTE OCTEQHAKCILICHHUY | RIIHBIX TOYMKAX, OUSBHAHO, HUCKOTRED PASAHYAIACE W BTt
MPMOAMANTETBHO B 1.5 pasa Goibwe wa or, 16 no cpassenmo co o1, 15 u 18, Jas vanbores Ta0sHeRWwe o
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Puc. 3. Pegyvawrartm duiooporpadmy Kep-
Ha cor €T, 15.

@ TPHECACHRD 1 ™ ke (e, pac, 81
Caeranie vaporel CFH—RE, FA—425, 500 525,
TI0—T5F, THS—TT5, TRA—RLS, 900935, 955 985, 300
THE—T0TS Cd} — JAHPMLBELIE L, T el
JTALTOMORER: TIRE Cpaenn pac, §,40 vaacen neico-
KOO CONUTUREHME  DHOMEIHOD Kpesoeiesa  dafio- .
ILIOTES TAM ML L W CHETILE YUACTRM 1@ hoepor- 1
prLpsL

L'III:'-FE'}-'K.U.EHHEI Ml MOMEM TCNCPL  BRECCTH
CAMEVIY  AyMOPRIIMKY  DCHOHHEX KO-
PEAHPYIOMIME THEDR EOHTLCHTRALHH DRoTeH-
HOTG Kpomicaesa wa cr. LS, 16, 18, noka-
saHHyH  Ha  pac. Y. Ouermano,  wro
OUHOMMUHHEES [THEH, CROPES BCETD, NPHXO-
AHTCH H OIHD H TO KO BPORA. CTosae UeTELY
KOPPCASIMS  CRUACTCALCTEVET O TOM, 47O
auankM  ArancMmuucckoro xpebra Ha-
KA EAHCE B CIOKOAHOH 0BCTAHOBEE, H BO
BPeMA HE (POPMUPOBIHHE HEe DL oW pas- i (=00
MELEOE, HH HIHAQUOB  EATACTPORHYCCK oM
OCUAEQHAKQMACHNS, TaK Kk TPyaHn cebe
HPCACTABHTE, YTODE TAKWC IPOULCCH MOTTH
NPOUCKDINTh CHH X PO B TOUELX,
OTCTOSLUME APV OT ApYra Hil BOALIIHG pac
CTOANNS (oM, pue. 13,

Ceobpl MATeRCC NPeICTABISIOT 1M
HEIC OO MEMEHCHHA BHAMEO COCTARD 1HATO-
el no cvBuace. Jror coctas va cr. 15, 16, 400
18 ppoacranace 10 Takconasu, 13 koro-
pax 30 apnsiores nAEEKTOHHEME, 3 B0 —
Benrocnnimn, DDrrarcan tua ¥ odpacTaHiii,

nyBeia, ow

HCCMOTPS Ha FHAUNTCALHEE BETIT B RHAO- QIR

BOC r]ﬂi-}HL'!GﬁﬂﬂEl:ﬂl‘, HMCHKYT BLCLMiIl HCRLCO ]
i auenennocte: or 0,007 uo 0,37 man . |
CTROPOK M3 TRAMM, HTO COCTHEARCT He Boace
0,1 % or obwed JHCICHHOCTH. 3T0 He

¥ - @i i

00

00

800

A5

Q00

P uapra GHC 9,

L

1 CHH

OIS0

YAMBHTEAEHO, TAE KAE CRCT He TRonuiKacT na rovieey 00 v, 4 5a00c npudpesHps JHATOMER HA BEPLIRAY
AxagcMuUCcKore xpedTa MAJOBCPOATEN, MOCKOIEKY o o0miMIen cavioEoBoIHHMMY KOTI0EHHEAMH. Jannme
0 BCAVIIHY NCAArMUCCE MM BHaasm anu ocaakos or. 13 w16 nokazanw Ha puc. 10, Tockonwky ocagku
cr, L5 16 XOPOWY KOPPCAHPYHT OPYT C dpYros, TdHHBREC M0 COMCPAUGITHEY DETHHIMY BHIDR AHATOMCE
NPUBEACHT B KOORIHBATAX. KUHUCHTRAUM JHATOMOH B MW LTHOHAX CTBOPOK Hi PPAMM — OTHOCHTEALHAS

roviMHa KepHa £ 2, tae 2 -

r‘,n}-'ﬁmru SUNCTIAHHE TOPHEORTA, 4 ? — F.'Iln."ﬁlrﬂlél SANCTAHHA MAKCHMYMA

NHEL 7 OHOMCHHOrD KPeMHCIeM HA ToH ®e cramuud, Moxsuo
RHICTTe, UTO BH K ."I,I-'1H'I"ﬂl'v1lfﬁ ALY HE ]']EliiﬁH"I'h Nl ARG CPYNneR —
Ha odemeprBet, Te, KOTOPLC BCTPCUAKTCN TOABKD H OTICb-
HIMY  KOPOTEHX  HHTCPRIGTILX (Awlacoseira  haicalensis,
Ao islandica, Stephanodiscus flabellatus, Svnedra acus; oM,
puc. 10,4), 0 Ha  NCPCHCTEHTHREIC! | TC, KOTOPHME BCTPCUAKTCH
Hil AAHHHBX WHTepBanax (Owelotella minnta, Stephanodiscus
grandis, 8. heffus, 8. carconeiformis, cm. puc. 10,5).

Puc. 4. PesaTrenonckas TOMOTpaMMa NPOACIBHOND  Cpeda
BEPXHErD CA08 OCANKA C0 o1 16,

! THATOMODLEE W, 2 feanuaToMonan cokma, J CTATHO ML PRISLH LY
HLACHOMAPIHHOSHLN KOPED, 4 — KOHEPSOAN, 5 — BEGMCHES OBBUIHEH I
AMELTEMIE AT WL,

Y6



40+ CT.16

Cparyra >100 mem, % Ppakuus 50— 100 pem, % BHOresHwd kpeMdeses, %

a 200 400 600 BOO 1000 1200 1400
FyGuna, om

Puc. 5. PeavibTaThl ONPeagIeHig DHOreHHOro KpemHcicma (A} W COJEPMANHA “MACTHIL PAZMEDOm
S0—100 mxm (5) v dboges 10D MeM (5).

TIPHECIETER PO S ESETCE COCTLMBIMH, 13 EPHO0R A [E IR SR MA TTKLHI B TOMKH OCANED, BERrere SSmansnosis®
(YRS, IPEETAOMOHIGA (e T e nt 0 nepunienoit (KRN TR TRefiEn s,

Ha pue. 11,5 nokasano pacupeaeacHue cndeyn rybox »oocaake or. 18, Mowueo suiacrs, uro
COACPHAHNE CIHKYA TOBLIIEHD B TeX TOPMAOHTAX, [1¢ BCAHKA KOHUEHTPAUNS GHOTEHHOTO KPeMHEZEMA
fcp. © piae. 11,4), OnHAKD BHCOKOE COOCPAGHHE CIMKYN HAOAACTCH M HA HEKOTOPLIX WHTEPRANAY C
HHAKHM COOC[KAHMEM OuoreHHore kpomupcacwma. Coraaceo onpeacnchanay ©. Bdpesosoit (Mucruryr
Guonarum Caner-Terepdyprekors yausepenteta) o pyrosogerny 11, ] Peasoro [30 |, nalfiacHusie cnngy-
fibl NPHHALNCHKDT KOPEORMWM thopmav Labomirskic abieting, Baicalospongie bacilifera 1, B, intermedia,
B, hacilifera £V, Swarichewskia papyracea, Reznikova sp. ONCHEA CKOPOCTH NOTPYRCHNAE CNHKYA B BOAC,
COTTACHD 3aKory CTORCH, NACT BOSIHUKMHY NOPMIKD HOCKOILKWY COTEH METPOR B CYTKH. T100ToMY CIHEY TR
HaARGOICe OOMABHEY B Baiikaae npubpexnnix rybok NoNACTh HA BEPIIMHY AKageduueckoro xpebra ne
MOTyT, CACIOBATENbHD, HARICHHEE B OCATKE CIMEYIR TPARAICHAT TyOKAM, RABIIUM HA ARLIEMHYECKOM
wpodTe miauan cr. 18

Ha 4 [ 11,8 nokasanm PEIVALTATE CNOPABQA-TIMIRICROND AHLTAEL. C{T‘II,EPI’KHHHU MEALUK B LCEI0M B
OCAAKAX HCBCSTHEG, 9TO QOPCLCECTCH, NO-BHIRMOMY, BoTEITNM HICCTOMEITE M AKLTEMUYCTEON KF"-:GTH o
Aepera, OBUEE COACPIKAHHME TTMABLLE A0 ONPCIGICHHDA CTENEHH KOPPEIHPYET ¢ COOEPMAHMEM GHOTCHHOM
KPCMHE3EMI H CTROPOK AHMATOMCH! MBI NPUCYTCTEYVCT HA HCKOTOPHX HHTEPBAIAY  BRICOKOH KOHUCH-
Tpaunci aparosMed (muw 1, 3, 6, 7y, Coctan nARIIN CRHACTECARCTEYCT O TOM, YTO BMCIUAKILHMG B8 OCAJKH
HAKATLTHBLTHCE B YCIOBHAX KIHMATOR, [E CHABRID OTTHYARIIMECE DT COBpeMcHEOrD, Pacrnrensrocrs Toil
30HKL, H3 HL‘J'['L‘Jpﬂﬁ NBUIBLHA MOCTYIAD B OCAOKH, OTHOCHTCH K TUDY ﬁDDC{I.-ThHUT'O Jgecid (Taiirn), coCTORWer
B OCHOBHOY M3 COCHRI L]ﬁhIKHL?BL'HHi.}ﬁ, CHﬁH[’.‘ICt'\DJD KCOpd, JJHCTRCHHHLL, CJOH, TTHXTH, 5'3]3{‘3f=1 W B MILTHXY
EOMHUCCTRAY KEAPORDNG CTOANWKY, KApAUKoRoi OCpeasy ¥ Tpas.
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Puc. 6. Koppelsauss HEKOTORBIX Pe0XHMHUECKHY XADAKTEPUCTHE C KOHLENTRAUHER DHOTEHIOND KPCMHCICMA.

A— o 15 0 or, 1R

Ha puc, 12 nokazano pacnpeielCHHE MATHHTHBX NAPAMCTPOB HA KOPOTEOM WHTCRRAIC KepHa or. 15,
Hureper mvenno € JanHoMy MHTEPBAAY ofLACHACTCH TeM, wTo B OT0[ 0fNacTH OTHOCHTEILHEX TayOHH
pance madmoaaancs MarsuTHne okckvpeel [14, 21, 22| Mosdo BWACTh, WTO NAKJIOHCHHE BOKTORA
CCTECTBEHHON octaTounoi namaranucHiocrn (NEM) koachacres n THRHYHOM POKHME BEKOBMN BAPHALHA
OKOAO SHAYCHHN OCCBOrD Aunons & mecre othopa (68" ¢ MakceMaaerol aMnanTyaci 153" Kpome Taro,
OBHARYACHLE B HHTEPBLIA C OIHAKHMH K HYSIHD MW OTPHUATCABHBIMH AHAMCHWUAME HAKIOHCHWA BCKTODA
NRM: oove B pasione 745 om (22, =0,93; ronbko asa ofipaiua, TpefyveT T0MOTHATEALHON NPOBCPEHY M
oann B paione 925—860 cm (Z/Z,=1,1—1.2; socemn obpaanon). Panec B ocankax AKaACMHUMCCKOTO
xpedra X. Cakaun w ap. |22 | obnapyxuiu o8ckypc B kepHe cr. 18 Ha ravBune 780 om (Z/7Z,=1,08}; aror
SKCKYPC N0 JAHHEM AWATOMOROTD AHATHIN CTPATHIPAMHUSCKH KOPPEANPYCT © HAIIMM JKCKYPCOM B KCPHE
er. 15 na raybuae 925—960 ey, Onnako X Cakan v ap, [22 ] HE OTMETHIM APYIHK JKCKYPUCOR T MCHBITHY
FAYTHHAN, 9TO MEKCT GRITH CBA3AH0 C HEAOCTATOUHON uactoToi orbopa ofipaiuos. Jlx. Gpoadepw u ap.
114 ] obrapyxunn Jkckypcel B ocaakax kepud 287k2 wa raybunax 720730 cm (Z/Z, = 0,83 u
B6U—950 cm (Z/Z, = 1,01—1,123, koTophe no Januey IHATOMOBOTO AHATHIA CTPATHrPAiMHUCCKN KO-
PCAHPYIOT € JKCKYPCAMH, HARACHHBIMH Hasu R oocaakax or. 15 3Gkckvpent kepua 287k2 warepn-
poTupoBaadck panec [21 ] kak ogamu asoitnoi oxceype buna-1 v Swmaiika (200 rwe. 2ot 0 sacTosmoro
BRPCMCHH] 110 JAHHBIM KOPPEISIMN MATHUTHEY CBOHCTE ocanka ¢ npodwnck SPECMAP [46). B ceerc
HENOACHNOTD HHAC, BOOTHE BOIMOMHO, 4T0 BCC HAGACHHWE o padone 277, = 1,1 aKCKypow snsoTes
Junsogamu Aeoinor akckypea Baziik (L0 tec. aer a0 HacTouwero sposMenn [47 |3,

Cranap seanusmnnt NRM 0 sarduTtHas BOCOPHHMUHEOCTh ¥, KaK BHANG W3 puc. 12, xopomo
KOQPPCAHPYRIT APYVE © APYVIOM H L Il[u‘.ld:lnﬂl.:h'! pACpCacaIcHuA OHOTEHHOTD KPEMHEICHMAD Hl HEHTCPRATAX C
HWZKOH KOHUEHTPAUMCHE DHOrCHIO KPCMICIEMA OHH BOSPACTANT, H Haobopor. duanazon koachanmii i
BEAMK W HE MOXCT DLTH 00LACHEH OOHHM TCObKD PASECACHHCM TCPPHTCHHOH B3BECH JHATOMCHMH Hi
VHACTKAX ¢ RECOKOH KOHUEHTPAUMCH OUorcHHorn kpeMucacsi. Pavee onio nokasado |15, 21, wro » e
NEPHOAG!, KOMIa HA AKAICMUHCCKOM xPedTe oTnaranich GesnHaTOMOBHE FIHHD, BOSPACTLT BLHOC BLICO-
KQEOIPUHTHERBIX MHAHCREIOR {TCHHTPTTE'IFCTHTJ_. id B MEPHOAB OTUIGKCHHA JUATOMORLIY DB — BhIHOC
HHIKOKOOPUHTHBHEY MUHCPATOR (MATHETHT/ Marremurt. 2o XOMMUD COOTRCTCTEYET NPSOCTABICHHEY O
TOM, 4TO DOraTEE THATOMEAME HHTCPBAIBL NPHHALIACAHAT NCPHOTAM TCOAMY EAHMIATAOE {CM. HAAC), RO
BPCMI KOTOPWX, OMATOJapd PA3BHTHI) [OME M XHMMYCCKOMY RHBETPHRAHHKD, TEPPHITHHAH B3RCCH ¥
HOTOUTHEDR 80 CHOCA OnlIa Oﬁﬂ,'J,HCHﬂ ACTCIOCOACPAAITAMY BMCOKOKOIPUHTHEHRIMH MANCRATAMH,

OBCYKJIEHWE PE3YJIbTATOB

[Mpobaema AaTHPOBEKH. Mutepnperauns moboil NETONHCH NAICOKIMMATOR DNPEISTRCTCH TPABHABHO
CTBHY XPOHOJOTHYECKOH WKaAb. B nactoswcs spoMs HMEETCA JHIb BEChMA OFPAHWUCHHLN  Habop
MPHIHAHHBIX METOI0E TOUHON TATHPORKH MOPCKHY W O3CPHEX OCATEOR,

kRl
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Puc. 7. Koppensiums CoepiKaHis HEKOTOPRWX JNEMEHTOR B KEPHE CT. 15 ¢ KOHUEHTPaUMEd OHOTEHHOTO
KPEMHEIEMA.

A — onesenra ©oLanompieei™ avkTeamaci g padone 340480 cm, B 20EMOITRG, B IROSRIIIIONINE | AHOMEIE NS 1 P
Adil 480 cr, FRE0MEAMY TG HED TSRO TR, O PEENETNTRIE MOTOS0M p{‘:HT]'\-!‘.F!::IFlr_'IL[Jl"‘I d]l[H!l]]L'ﬂi.'lLL'pl[llHl! L SR POT TR
H_'I_'I_'_L"I{:EJHI;",M. IIIJ-CIHHI:' AMCMENTERI -i'l'llrhf‘:_.'l.i?J[l'!]ll:l METOIM IIL\H'I'[H]JIILGI'D AKTHEITTHIHFIONTY AHIIHEL.

[-]1:1—n[:pnrn;|::¢1 aT0 MEeTOH pa,m-m}-‘r:mpﬂ;[lmii JATHMIBK MW, paﬁa-rammun B HHTCPBAME BOAPACTOR 0
40 Tric. ger. HeoBXoauMeiM YCAQBHCHM [LPHMEHEHHA JTOND METOMA SRIACTCH HAJIMHAE B OCAIKE J0CTaTOH-
WY EQAHYCCTE OPrAHHYCCKOTD YIIEPOda TOrd #0 BO3IpAcTa, 4To H BMCLUAKILIHEA OCAT0K. Cormacno
pekoMenaanuan PALE [23 ], no 803MOMHOCTH, NONBEPTATH PAIHDYIICHOIHOR JATUROBKD CHEIVET ¥ITe-
POACCACIERAILHE MAKDO- H MAKPOHCEOTACSMME (APCBCCHHY, NBLILLY B AP.), & HE TOTAILHOD OPraHudeCEoS
NENECTRO, TAK KAE OHO HACTD DEAIHBALTCI NePeOTIOACHH MM W Boace APCBHHM, YUCM BRI FIIH A OCan0K.
Bo-sropuix, 770 K-Ar was Ar-Ar morog, NPUMEHHMBIH B TEX CAVHANX, KOMA B 0CAAKE OOHAPYKHBAKOTCH
npocaon Todpm. B—'rpc'['hnx, ITO MATEOMATHHTHRIH MOTOM, NOZBOAMHLAN HAJCEHD HICHTHQUIHPORATh

i1
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conepaanua hopasmuindep N pachyvderma B ocaneax Cerepnoi Arnanruen [53].

FRIHMILY MPOSOTANTEABHOH HHBEPCUMA MATHIHTIDNO noaa Ha pyBosxe T30 rwc. a0 10 HacTosiero BpeMeHE
(MPAHHUY MArHUTHREX Jmox Bpionce 1 MaTyaMal; K COMANCHHE, KPATKOBPCMCHHLIE HHEEPCHH ECQXHCIO
nacacrouei — skeeypod Jlmwasn, buea, Smaika, Baoiik — e youeepeainam, 1, € Habnmaanwmes ue
NORCCMECTHD, W OTHOCHTCABHD WX TOUHBIX JET MOKS HOT CAHHOMD MHeHRS |47 ).

[Hanbonee Tpyanalil samauell SRGICTCH  JATHPOBKA OGUIKOR B aWanasodc soapacros ot 40 1o
TA0 Tme. aer. ﬂ.‘:l)t&l.! DECAHUHCCK WS QCIAKH JATHPYIOT B OCHOBHOM DY TCM KOPPETATINY RCPTHELILHIMY
MPoGHASH CHIHANOE HANCOKANMATOR C HIJOKHO JaTHposadHoil kpusaii SPECMAP (46 (puc. 13,43
Necacanas npeactanadcT coboi 3aBHCHMOCTE oTHMWCcHKE "0/ 90 0T RpeMenn 1 KapOoHaTL HCKOMHeEX
dpoparuindgep. OTHOMEHHE ITHX HANTONOB MCHHAOCH B0 BPCMEHN MOI BIMAHHCM MAMCHCHWE KAMMOTL B
CREIN C TeM, 9TO BO BpeMa aneacHeHui H, M0 npedmyiuect BeHHO HAKATIHBLTACE B IOSSPHEY JCA0ER X
MHTAX, 4 DUTARATIASCH B OKCAHIY BOIA CKAIRBANACK ODOMAILCHIOH H, "0,

Paanoyracpoansii meton Gt BIEpBHE TPAMEHEH 108 AATHPOIKH ﬁ‘m KATRCKHE OCIIEOR TTPH OB TED
NANCORNMMATHHCCKOH PEKOHCTPVELNHK astopamu pabore [12 ], Hocacaopannch KOPOTKHE KCPHEL, BERTHE

Ceseprom Bafikaae, Orazaiocs, uTe SIHAMAHWNA K NMOBCPXHDCTH ARYXMOTPOEBIH CAOA € BBICOKMM

COALTIRAHHEM THATOMER OXRATHIBAN BEPXHWA 0 cpenunil ranoued (0—8 Twhic, aeT no nacrosinero npeMenm),
1 HCMOCPEACTECHHO NPUMBIKAKWHI K HCMY CHH3Y CT0H De3nHaToMOBOH MRHM NPHIATICKRT HUAKHEMY
MUTALEHY W nocacinesy {Capranckomyd oneacHennio, B pafore [12 | Guno sneprwe BLICKA3IHO NPSIno-
JAOECHNEC O TOM, UTO B TEPHOIT HAKOMLNCHHA (C3IHATOMOROH MIHHN THATOMEH OTCYTCTBORINKW B BOOHOM TENC
Batfiking BOISICTEHE NOMABICHIS M NICTH BMCOKOH MYTHOCTERY BOIM, BLEEAHHAR TARHUCM TOPHEIK JICTHHEQE,
KPOME TOTO, N0 NOAYHCHEEY JKIHHEM OB GISAAH BEIBOA O TOM, UTO CKOPOCTE OCATKOHAKOIICHUS B TICPHO
HakomaeHns QU TOMORMX CHH Oblia CYLUWLCTECHAO {NPUMEpHO B 3 pas) BHLEC COBPCMEHNON,

Nocaenyounme neere oBaHna BAKAABCKMX OCAAKOR, BIATHX B PARTHUHBIX TOMKAX, B TOM YHCIE W H
Argacnmudeckom xpedre |13, 14, 17)], noamoepnuad OPHHALICKHOCT NEPROTD OT DOBSPXHOCTH MK
COTEPADHMA AHATOMUR K MOTDIEHY; TPAHHUA MCHKIY AMATOMOBRM WIOM W Oe3iuaroMOsoil ronroil B
oroaeuuyTa Ha pyiew 1012 THe, neT 10 HACTOMMICTD RPEMCHH; DBUIO YCTAHOEACHD, WTO OGATOK B
FOAOLEHE HAKAILTHBAICH CRABHUTCALHO PARHOMEPHD, HA AKANCMHULCKOM XPefTe — CO CKOPOUTREY MO
4 ¢y aa 1000 aer.

Sy



Puc. 9. Ipodan conepranis DHOTeHHor

2(’],:' L i 5 1 M i N 1 N i i L Fi— M
EpeMiesesa (1) v cTropok aparoved (I1) B
ocankax or. 15, 16, 15,
1004 - -
\JL___J____quﬁfht_ :
0= OaHIKO BCE ONMyOTHEQRULIRIL DRAMDYE-
404

1 CT.16 JICPOAHEIC JAThL OBLIH OOAYUEHH € TOTHAR-
i HBIM OPFEOHMECKM ROIMICCTHEOM, W HX TOY-
HOCTH W HAACHHOCTR HO }‘,‘J.ﬂH.-'lC'I."BﬂDﬂI‘DT
I CTAOHIAPTHLIM Tp[‘.ﬁﬂﬂilllhﬂ M MANCOETHMATO-
noras. Bwe MeHee I0CTOBEPHBIME ARIAHTCA
HAHHLIE PAOHOYTACPOAHEX ONPCAcIcHHE B
unrepeasie soapacros [0—40 tee. T, 0co-
5CHIIG L] pii'l:JID'I'IL'- noprOoTy 0T I'IL‘.IE-CI]KHDC'['H

200+

1 O30HATOMOBOTD  HHTEPBIR, O Coaep-
FEETTWC QPFAH M UCLEOTD }"['.'IL"'E}L?,.'_'I,EI. BLCbMA M-
a0 (medee 005 %0 oM. puc, 0,063,
T8 Npoctow Tedp 8 ocaakax  bBaikana
T.

HOKD HE HAHDSHL, 4 rpandng Bpomec—Ma-
Ty¥HMA ACHHT He AKATEMHUSCKDOM X]J{.':ﬁTE
sapegomo rayOme 100 M (om, [S1).

B orcyroreMe gannmx L aboooorHon®
AATHROBEH COHHCTBECHHBIM TMOOIXQI0M K DAC-
NOUPOIBKS CHIHASOE  EJAMATOE  Oai-
| EAJIBCEHE  OCOOEOR  TTPCICTARASACH  MMUTH
1 goppeaauss ¢ kpusod SPECMAP.

e W Taxasa Kﬂppt‘:[mumlGHH{'.HHH LEB R
ﬂ | T nyBoukaumsax., B nmepeod ua wmux [15] m

L LL/\.“W |I|| ﬂ L‘ KAYSCTEE CHTHATA KIMMATA BLCTY N 0T MAr-

0 [ HHTHME cRoicTed, & B0 sropoid |[17] —
40 T 18 copepkanue muatomeit B oocanke cr. 18 u

COACPAKARME BROITHHOM KPEMHEIEMA B KEp-
nax or. 18 1 340 (nocreanHidl Takmxe naEaT i
+ ARATCMHUCCKOM KPS B HONHOCTER MOa0-
fion kepHav cr. 18, 15w 16), Tavawe oo
SR Ay cT. 18, mpuncacnnme 8 patore |17 |, npeso-
0 200 400 600 800 1000 1200 1400 CTARIEHH HaMM. AmrTope pabor [13, 17
FnyGiada, cm CHWTHARIT, 4T NHEH OHOMCHHOID KPEMHEIEMA
| u 2—5 dcm, pue, 13,4) COOTECTCTEYEOT

areanmwuerkny cragnam 1o 5 (oM, prc. 13,4), o soapact kepra 8 paidone nvea 7 pased 220 twc, ger.

Fra MHTCPOpPCTALMS MPEICTABMSETCS HaM HCRCPHOA NO MHOUMM [NPHUHHAM. Bo-mepmnix, ona Gu-
AUPYETCY HA NPETNOTOECHIH 0 OTHEAEOBORA CKOMCTH OCATKOHAKOILTCHHS A NCPUOIN TCUTRIX M XONOdHBLY
EJOHMATOR — TAKOE MPEINMOTORNOHHE, HOCOMHCHHY, HCKYCCTBEHHO, W NPOTHREOPCHHT TAREERIM TIPHMBX
onpeneacHuil {manpumep |12 1.

Bo-ntopeix, i o0WHX COOORUKEHHH 0 KONTHHCHTAARHOCTH KAMMaTa CHOHPH H M3 JaHNEX MO-
ACHHPOBAHHEE OTEJTHEL PA3IHUIAY VHACTROE CylUM HA HIMEHCHHA WHCONTIHH MY ACACTBACM  ACTPo-
HoMuuccknx hakropos [48 ] BUTEKACT, 9TO BO BPCMS DKCAHHYCCKOH CTATHM J aMOAMTYAA ROSDACTAHKY
reMaepaTypl B Boctounol Chbupu Gblia SHAMHTEILHO BLITNE, HOM AMMUHTYAE POCTA yPOBHS OKEAHA,
CAEHHTCABHO C AHAJOTHYHBIMHE AMTTIHTYAAME 109 CTAIHH 5.

WMaserrHo, 9T0 KNHMAT KEOHTHHenTd nd wwmpore bailkasa s mepHoa oxeanwqeckol cranum 3 (Kap-
rrnckoe Tenaoe spems, S0—235 THIC, JeT 10 HACTOANCHD BPeMenn) Oeil BAHE0K K COBPEMEHHOMY MW JdMC
Gonee rennnid [49]. Ha ofmupnnx npoctpancrsax CHOHPH, SAHATHX RO RPCMH OACTEHCHMA CYXHMH
KOOI BME CTCNUMH, UOABHIHCE dopeatsame geca [30, 51 OQucsriyHo, Masiad AMILTHTYIA W3MEHEHWR
AYED ma cranuy 3 s kpusoi SPECMAP odbacHaeTca TeM, UTO JCAORMEC WMTH, HECMOTRE HA BRICOKHE
TCMTEPATYPRE 1 KDHTHHCHTC B CRCIHHX IMHPOTAX, HE YCICRATW pactasate, Oanaka O, Konwan w ap, [17]
CUHTAT, UTC OKeAHHUECKOH cTaaue 3 n BafkajsCkOi ACTOIMCH COOTEETCTEYET ,CofmTHe S3% — casa
JAMETHHA Nk DHOreHHOrO EpemHeaema my raviuine 140 cv s ocagke cr. 18 {ou. puc. 13,057, 1 TeM caMuim
NPEITIOIATAIOT, YTA KIHMATHUCCKHA OTKAHE cicTeMt baiikaaa wa notengenne Guma coe foice cialeis,
YoM OTKIME Okcada. Ha Bam samman, 109 TAKOm npeinviiskCeHHs HOT OCHOBAHHID M, HEeCMOTpA HA
thopsannio secorni kodnbmunent koppenaoua (0,83} mpodung Grarcnnorg kpevaeseMa B DafKaAbCKHE
T
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Puc. 11. Pacnpenenenne DUOrEHHOTO KPeM-
HeseMa (A), COMKYA ryﬁm( (3} U NBIALUEL (7))
B ocanke cr. 18,

ocaarax ¥ npoduas SPRCMAP, oro nogobue
cavuahne. ,Cofutie 53" MMeeT HE TDORKD

WL Y B AMILTHTY Y —_ M3 EOPRCTaLHHN
C. Konvana v oap. |17 1] saTekaer, a9mo cro
n pl'I:J;t]J'I}KH".I'UJIhHUC'I'I:r H [IPCERILLACT

W} ThIC, Q0T OTO GG BOHE NPHUAHA K TOMY,
1ol CHHTATE M0 I0KHM EAHAWIATOM HA
POl KAprHuckore TenAore BRCMOHH, DRO-
AOMAEABIIETOCH, Kk MaRecTHD, 23—
30 . ner.

. Daswdarron moap. [19] wsmepuiw
NpodiTe  COACEERAHNE  WAOTOMOE ¥ PAHOBOR
COpHH B OCanke oT. 13 M yoTauonman, 4To
STCIATHCT MHTCPBANE € BBICOKHM CONCPHA-
HHCM JHATOMEH RAPLIETCPHIY WITCA TTORIICN-
WRIM cogcpaannes obwern vpada GFUY ow
NOBRIHCHHAE OTHOCHTENLHO BEKORBOTO panno-
NCCHA RTHOAKTHBHOCTRI S D ganubie
MOZBOIAIOT NIVIVYHTE HE 3ABACHLING OT KOp-
peaguni © kpueoil SPECMAP ouenku soapa-

cra kepra o 18, Qanarko J1 Doennrron v s PodGuuae {uacrHoe coollesie) He COTLICHEL © HAMH 1
MNP MATCPNPCTALME  JAHHLLX ob  MaoTonAxY YPAHORON CORHHE OOUPRIOTE Hi KOPPC/SLHK i posdiT A
KOHUCHTPALMM GHOrCHiorn kpeMucicaa ¢ kpusoi SPECMADP {ou, puc, 13}, Ectecrneonnn, npesyaetare
DUN MTPUXOIAT K TOMY #E, HCBEPHOMY, 10 HALIEMY MHCHWIO, BEDOIY, 410w astope pabor 15, 17T ] Huwe
MBl TIPEACTARMACM HALDY HETCPNPCTALRE JaHHbx, nonvacHums [ Dasuarronom woap. [19] v apyruc
CAMACTCARCTIA B NGIh3Y T, 9o BoapeT ocanka or. 18 dnwe 7, puce 143 cocrasascr e 220, a

0 TG, neT.

FnyBuHe, om

7aa

cr 15
IMpam. 1073 A 1075 op. C S'G?u .
an -45 0 45 90 0 25 50 0 20 40 0 15 an
P B T | I 1 | | M 1 i I 1 i 1 n

800

EH40

1000+
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Puc. 12. Pacupe/eigHie MArHATHBIX NAPaMETROB N0 CAYOMHE Ha Y4aCcTKe KepHa cr. 15

A — FARI0ACAME, = HAMACHAICHEOCTE, £
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Puc. 13, Tpoduis coremkaHis BHOTCHHOTO
KpeMHESeMa B 0ca)ikax or. 18 (A) v npodine
SPECMAP [40] (5H).

C xoppaaaoped, apedaaracyod O Koomaesom ooop. [17],
AWTORR HACTONLEF ]'.Iflﬁi]lhl e COTIECHLL.

of
o gt
0 L/\
MeTon vzoxpoH. Kak waeccrao [22, 50,
B gpnueTes ponoHEdRIRITHEDM CIeIVIOUICH ]
E!flﬂ

30 A

||||||. —— o —

CUPHE PAIHOAKTHREHOM PaCcilalal 0 200 100
e L ] = MTh = %Rp, FHYEHHa. Ch

S Rt 1 2= o ez 1o &
Bpesena nonypacnana yxkasanu o roaax, [pa 2%1' v 1 Cramm &

BCEOBOM [AIBHORECHH PAJHOAKTHBHOCTH BCCX

HAOTOIIOE CEPHH (MM HAKOERI, 'I_"q'.ik' Kk MTUMH- a \

THPRYHLMM MEISCTCH pacmt L. M3 anueix = '| Cramam 3 r

. 3mkuwrrona v ap. [[9], npuscocannx ma =00

prc. 14, nRTEKAST, 4TO COOCPHRAHHE HAQTONOR \ \/\/
YPAHOBOR COPUM B 0Canke cT. 18 Ha HeKoTopsix V/\

MHTCPRANAX SIB.-'ISII.'_‘]CH HEPABHOBECHRIM — Pi- _aqt — S S
NHOAKTHRHOCTL © S uumc PAANDAKTHRHOCTH (} 50 100 150 EL}D 2,_|I:I

2

hU a IMFlHU:lKTHJ‘»HDLTI: “Th mmke panuo- BoapacT. TG, neT

akTHEHOCTH © L.

Veoxwwvusg vpana B Balikaae umeet nore-
pecHue ocofennocrn |18 ], CornacHo soneiu, npoaaneeHnni J1 Jakunrronon woap. [19], & NCPHOaRK
TCILTRIY EAWMATOR B BOTZAX [OABHMO DPRTORa Badkana — CelcHrn — NpHUCYTCTBYIOT AHAMWTE RIS
KQAHUeCTBa HepagHosccHoro YU moncaetavne adiperta Yepnmuucsa |49, 52| — dogee Jerkoii noa-
EHAHUCTH JTOTD M30TOMA N0 CPABHCHHE © noasnanactma “2U, onpegetsmomeics ey, ura “Y cocpeno-
TOUCH B OGIACTAN PATHALMOHHBY [TOBDCHKICHAH,

Ofa maoTana vpana RMHOCATCA B Balkan B pACTROPCHHOM COCTOSHHHA, BEPOATHO, B BEMAC KOMILICKC
¢ oprasnkoi. Boaeacrsue vuskofl KOHUCHTPAIMH OPraHukd B Balikane koMnacke pacnajacTca, ypas
CHASLIBACTCA CO NERCCLID M YACTHUHO Z3AX0OPOHMBACTCY B ADUHLX OTHO#CHHAX, Takos HNUPARH HETOHHHE
¥vpana B eccankax badwana. Hanporws, nepanmoncermii “Th e Baiikan se nomamict w3-30 maoxod

FCTROPHMOCTH BOpY 2TOMD UICMCHTA B BOIE.

_ CoraacHo moacnn . Zasuorrona [19],
S'C'zm,.ﬂr a OIHOBPCMENHD PadOTAET H BTOPOH WCTOUHHE
A= YPaHE — MPOHCKOLNT OCAHTEHWS WAL THIL Tep-

: PHIFCHHDH BIRCCH, B KOTOPOH COOTHOWICHHE
HIOTONOE }'DEIHL}HDFI CCPHK, B TOM YHHCIS M
3Th, GaWak0 £ BCKOBOMY PaRHOBRECHID, [lo
[19], KNGO ITHX IBYX HOTOMHHEKOR MEISICTCH
B JABMCHMOCTH 0T VOIORHE B BODOCHOpHOM
BacccHnC — RO BPEMH XIVIOAHELX KJIMMATOR
JOMMHHPYET YPAH TCRPPUICHHOH BIRCCH, 3 BO
T 5 S APEMA TEIIBX KIHMATOR — PACTROPCHH B
nkufr| = a1 vpad. Hamednchns oTeaoncewii or BeKoBoro
8o0p {1 A iii 4 2 paRHOBCCHMA ACHD BHIHE WA puc. 14, Oue-
E— a BHAHD, YTO MR AETHRNOCTE “YTh B nuke |

Puc. 14, PacnpeasieHHe BHOMGHHOIG KpeM-
HEZeMA {A) ¥ H30TONOE YPAHOBOH cepHH (F)
B Ocankax cr. 18,

Panpoacrmmeers: £ — 230 (A, 2 — 290 (A0, 3

HTh (A (19 0 Dsumrron v Podieane, 1998, Oraer
J-?d-HKil'l]ﬂ-m'lM_‘r RGOV DOATICMY LEH TP SELIOCHEILC KX
i A0 400 GO0 ann seeEnonanuin. Pasckasn mudipise ofoarmaueam wirep-
BELALE, (U KOTOPBIE OOCTRINER WMKNORR (0. pHe. 15),

e T T

TnyBuHa, om
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A Puc. 15, 3asncumocti Ay ot Ay
' Juns wernipex (A, B, B, ') boratwx

B4 ! OHOMEHHBIM KPEMHEZEMOM MITED-
4 - BANOE Kepaa Cr. 18 {cpasHn C
4a pue. 163, no gandeiv [19].
i 1
: -
(f_ A= 0,08 A= 0,35 R =057 A = 0,50
1 T T T T T T T T I

=T T T T T
D 2 4 & 0 2 4 6 0 ¥ 4 B 02 4 6 A ~
QITPEISTHSTEN TeM, wTd Cro WE0hi-

TOK  OTHOCHTSARHO  PORHOBSCHOH
TEPPHICHHOH COCTAEHIOWCH CUIe HE YWOIED 0DPAS0BILTH A W1 HeparioReciarg S99,

Mo roroe wrofel NOAYUNTLE OUCHEY BOAPEACTOE WHTCPRAAON ¢ BHCOKHM CONCPAGAHNCM JHATOMCH, MEl
CREMMCITAH BAPHLHT M3BCCTHOM MeTo4d n3oxpon |52 | Tlpeanommknm, Cornacio onHcaiHei BLLC MOJE0H
MAOBCACHWUS YPana & akocacreme Bafcw, wro s momenT saxoponciea Ay = Ay, e A, — akrasHocts 29T h,
a4 A, — MUBHORCCHAT DAAHOOKTHEHOCTL H30TANOR ¥PAHOROH CCPMM. B OTOM COVHAC SARHCHMOCTD dKTHRHO-
cered HThiA) n PFTUHA L or BPeMenn I00TE SAX0POHETHA ONHCHMEBLETCH CICIYKHLAM COOTHOLICHIEM!

Ao A oesp A4 g = 1

L a'-. =Rt = - (1

.ﬂ._1 " |+ 4T = lyexp [—,14.' 4

FIC f— NP NOCAE 3AX0PaHeHR, 0 = (A, ,'";“'J_."'[;"'u} - AH} B MOMCHT SAX0RCHEA (A, — OKTHBHOCTL
EMU, EQTORH NPEAKTHUESCKEN HE MUHHLTON 10T AAKOPHIEH WM, MOCKATREY TTCRAOT [TGJI}'[']:[C[[EJ:I Frarn
MAOTONA auens Beauk), £ = 4 0 = A3 [lexp (=400 — cxp (=407 1.

s mofioro KopoTEora N0 CPABHSHAIG G0 CKOPOCTERY PLAHOAK THEHOID [RCHAAa MHTCPRATY, COTH B
TECUCHHE 2T I.'I-F}L'I't'lL"l'lIr'[ QCTAHYICH NCTOHAHHRIMA ."I'I';B 1 flﬁ

A= RA+A (1R

Coriacuy orody YRABICIE, A, 16 CTIKDM HITEDRAAC ARACTCN THHCHHOH yHRUHCH 07 A ¢ HAKTOHOM
M, NCPeCcCEARWCA OCk O IHHAT 'f.-‘f'n_l =0 nrouke A, = A (L - R

Mokasann (pue. 13 sanvonvocmn Ay o1 A 108 deTupex GOraTelx QUATOMCHMU UHTEPRAION Kepiig
cro 18, Moamima nuaeTs, 40 B MPCICanys OWHEKH MOTOA XTH 3AEHCHMOCTH THHCHIE, TPRYCM HAKI0H THHAH
FakoneMepao soapacract ¢ raybunod, Breowcocnne dynknui B (1) coraacko ypasneHum 1onpe Tom
npeanooacHny, o = 2 {0 anavcane coorneternyvet tannws S Smkaarmona woap. [19 ], nonyuen-
HEM T8 COBPCMEHHOH JRocHoremm bafkasal, jpaao wanubponousyio kpuavio, [To 2000 kpaeci o
BUARUHHAM A, GHICHHEM MOTOIOM HANMOHLIHE KRAAPATOE M3 3asucusocred A, ot Ay {ow. puc. 15),
OREAM OMPEICHcHN BO3PACTE KARAOIO HE QUTHPCX YIOMANYTHE wuTeprados kepua or, |8, Moayucuase
AANHWC NPSICTARICHE HA pre. 1O, 3asHcimorTs sospwTa o pav8Hn SA0CrHEE TOPHAoHTOE sepHa or. |8
B ITRCACTIL X QUIMDEH ONLITL QMACBIRACTCH JTHHCHHBIM ¥RABHCHHLM

pozpact = 0,12z + 8.5 Twc. nor (r = 0,96),

Tarwum ofpasom, Th-U sospact aciiea or. 18 v padione nuka 7 okazancy pasaeie — 100 Teic, noT,

Boapwoe npenvywecrro Th-11 xponoMerpa cocrouT B oM, yto & () maaw aasment ot . Okazinoct,
HTO BAPBW[MOBAHAC BLTHHHHR ﬁ B ananazode o1 L3 a0 2,6 (uro COOTHOTCTEVET JULIEM N0 TPHTOKIM
Badikasna [19]F npueoauT & daMencHn HHTCHHOIS ONACLHHEM BhILE MOTONO0M ROGPICTI OCHOKD Hil
ravimne 860 om0 onpeacaax or 103 a0 [16 rwe. acr. B oorasune ot nokasannid Th-U xponomerpa,
nokazadns -1 xpoHomoTpa, ocnoninnoro ma HavMepeiid aktiedoctei 22U w250 puchs cHARND 38H0aT
a1 peanuman F [Togpofneil aHanus NPELIARICMOre IIME BIPHARTI MCTOI3 HA0KPOH OVACT NpeiMeTom
OTHE IR COODIE I,

Panuwoyrneponnee Jatel Kk yEAIBANOCL BO BRCACHAE, & paae pafoT ROSpAcT ocaakoe Baikaa
DNPCASACH PAUMHOY ITICPOIHEIM MeTonoM, JLoa qarpesanus, Boapekn crannaprav PALE, Gpatoce obuee
OPraHMYCCKOr BOICCTRG, 8 HE MAKDPO- HAM MUKpoMcRonaevec. [lo-suaumomy, iMeHH0 2THM 00bIcHaeTes
SHAMHTEALHLIH PASOpOC JAHHBX.

Hanboace noamad ceoaka pajuoyricpoannx soapacroes aana O Koasawam woape [13 ] Ha pue. 17
TAHHEG 2T padorsl A8 GeTEPSK KCIOE © AKICMRYCCKOrD xpebra npuscacnnl o EOODIMHATIX
ROSPACT—OTHOCHTCABHAS raydnna 2/ 2, e #, — ravBrna saneranny nuka 2. Mel oTOpOCHAIN TE JAHHLLE,
koTapne O Koasar s ap, [13 ] cuntaror cominTeanipyeg vias HERCPHMMH BLACACTENG JArPRinciHa KopHa
MOBCPXHOCTHEIM OGLTEOM THO0 MPAOTHRGPCUALIHRHA q}li:inq::r:m'rmy CMEBICTY MO OPH3HAKY HHBCOCHH™, T. .
MAACHHY HARACHAOMD ROZPACTA C CAyBHHOA, OCTARME, QIHAKD, T¢ RO3pAcTH, kotopuic O, Konwman n ap.
CHUTHAIOT HEBCPHBIMH [0 OAHOR AHIOL TOR NPpUUHHE, YTO OHM OPOTHBOPCUAT UHTCPNPETALMH BO3pacta,
Aanuvil v padore [17]. MoxHO BuicTe, 4TO HA MUNTCPRITE, COOTRETCTEYIILIEM [OAOICHY, BOIPACT
OCAAKA PUCTET NPHBIHIHTEABHO ¢ NUCTOARH0H CEOPOCTRID, CODTHETCTBYHMUCH CKOPOCTH QCATKOHAKAT-
u72



Piuc. 16. Mpodiiis DHOTCHHOMD KPCM-
HezeMa (KpPyXKWd) B Kepne cT. 18 wu L 125
TOPHA- VA HORLE ROSPACTH (TREYI IR 4
HHKHM), CONNACHD H3DXPOHAM, THOKA3AH- i 100
HEM Ha puc. 15 ceeTIsli Kpyaok — ' —
PAIHOYTISPOTHEE BOSDEACT NHKa 2, no
amanneM Co Koasana wooap {0M.
puc. 17): CReTiRH KBAAPAT — BOIpACT
MPENOGIATAEMOTO MATHHTHOTO 3KCKVP-
ca Boaidk {cm. puc. 12} gepine Kiil-
|1a1+.| — I‘|J..’.iHI'1IJ,hI TEILTRIY M KO0 HEIX
NEFHOA0E {CM. TCKOT),

BoapacT, Teic. Net

600
FAyBia, cm

gJenna 3—4 om oza (000 ster. B amanasode OTHOCHTIRH B
cayinn 0,25—09 sannmx Her. Merepnonsums gannms n
amanaaone 272, = 0,9—1,45 aacr cpennni sospact nuea 2
(22, =10, pasnmi 27 reie, avr 3000 acre. Econ ora gara sepra, 1o ocanor ooananasone 202, = 0,2,,]
{16-—27 TeIC. ACT 30 HACTOSIWIETO BREMEHN) HAKAILTHBANCH ¢0 ckopacTsia 20 cm/ 10K ner, 1.6 3—7 pas
ﬁhll:'T]jL‘E, LR L I A T TR GTa MPCTMANORECHHYS NPEACTABNSMETCH BIOTHE [KI3YMHBM B CBETC NONYUTHHBIX
paHee gaHHex |12 | 0 npeanIomkeHny 0 DOBEIUCHHOH MYTHOCTH B0A BaHKang B yCIoRHgx Xo00mHora
KOMMILT BCACACTEAC PADOTH PACIOSIOMRCHIEX T TOPIOM OOPAMICHUE N THHEOR,

Bee paadoyricpoannic goapacri edanan Z/Z, =1 C. Koaman woap, |13 ] cunTaoT nerepupyMe u
Y¥TRCPEKAAIOT, YT CKOPOCTH OCAKOHAEQMTICHHA QCTORATACH NOCTOSMHHON HA NPOTHACCH KK 230 rwe. acr. nw
roro wrolel CHATE BPOTHEOPEYAE CODCTRCHIRK JIHHMY ¢ NPELTITACMOH WME KOPPETAIHCH, OHW BhlHYyi-
ACHEL NOCTYAMPOERTE, YTO BOAPECT L cobrtua 53% n padong fo;'—' 0,35—0.45 pascn 48 e, acr (oM.
pre, 13, 173, a see soapacti sianan 272, = | peako (4 npuiinanTeanio OiHHAKORO, HECMOTPE 1 padnos
conepaianne O, PASHEIC YCIOBHA XPAHCHHA OCAAKODR, DASHOC BPCMA OTOOPA M AP.) SaHMKSHW M3-3a
KOHTAMWHALHH CORPEMEHHEM YIACPOa0M.

OnHaKe DA3NPVIOWKACH HA JKCHCPHMOHTANLHEY NAHHLIX, @ HE I TPOHIEOTLHIMY TTPETIoIoH CHE Y
PAAMOYCACPOAHET BOGPACT MHED 2 X0pomo cooTReTeTayeT Januni Th-U saruposkn {cpasnun ¢ prc. 143,

Koppeniuna ¢ perHoHaIbHBIMH JaHHMMA, M, CORORYITHOUTh ANy, NTYHCHHEY K HACTOMIEMY
BPCMEHN FEIMK M DY THMY HCCACIABITE MY, TAOBAPHT O TOM, UTO BOAPACT OCANKA AKLICMHUCCKOTO XpebTi
i raytuae B00—11I0 cvw ok 8 cocrasascer npufnuanrtensna 100 Tec, acr, Ha pue, 17 wapsny ©
TAHHBIMH [FIHOVENCPOMHOR JATHPORKH MHED 2 (M. mpeamayvinmi pazaca) | aadasian Th-U garaposxu
UETHPCK TOPHIOHTOR KCPHA CT. 18 NOKAZaHel NPSInOAAracmMes rpansns roaonens, COpTadckors oaene-

e (10—24 vric, nerd, Kapranokora Mescacimmkoins (24 —39 Teic, Jetd 0 36 psHOBCKDI0 OAcICHEHN Y
[okoHuaHKHe — 59 TeIC. MeT A0 HACTOAMeID spesern) |3 L T peanonosacHue 0 nonos e TPAHHLL OC HOBLHO
HE TOM, HTD FOIOMSIYTRE QACACHEHUS BL0N CAYEOKHMI B AAHTCODHEIME W I0TOMY DPDUBMINCH B DELIKE Y
Bafikana maeamacnnem TONCTE Y CI0eh QCSTHATOMOBLY [JTHH (HHTCPBI b MUCKAY NHEAMA I n 2: Suh
coorsererreHan). Jarm nadana 3 pannnckaro oacicucine H COOTRETCTRY IO oMy Panuesanpaickma
DACICHEHHA B CEPONCHCKOH uacTy I"OCCHM O4HOZHAYHD HE voraHoEicHe. CooTROTCTIVIONHE Nepruaa va
trepparopid CHIA — Panncsnckoncnackor oncaeneane {79—035 Tie. 1T 70 HACTogmero BpeMernd Duuao
NOUTH CHIXPOHHO QRCaHuieckol cradni 4 {T74—59 tue. ner go Hacroswero spemcun) (3]0 HoomoMy s
npednonoacian (. pre, 14, wro soapact acnoi aactn kg 6 pasen 77 Toie. aer, Takwm ofipasom, coau
PACCMATIHRATE TOTRKD JTHTEIRHEE HHTCPRIE XOI0AHBY W TCONBX KIHMATOR, NRPCLAATACMAT HAME T
BAMKAIBCKHYE OCAUKDE BRCMOHHAN WKL XOPOI CONTRETCTIVET WMEIONMMOT JAHHBIM O [0C0KTHMATAR

Cubupy v ToMy OpCanoaIomeieig, NTo 1oy

&0 NOAMHY  XOONINEE  KOUMaTos B Badikasie
OTCYTCTEDERLIH AHATOMUN,

- OaHako XOpowo HABCCTHO, uTo B Te-

UCHHE AJAWTCABHELE TUNAKY NCPUOIOR RODX-

HETD ACHETOUEHA NPOHCXONHIN KPaTEORpE-

0 i MCHHBWE S0CTATOMHO PULIKME NOXOCLIHA,

L
L]

_,-r""#- - — _—

Bospact, TelC, ner
)

]
=
L
F

O /e Puc. 17, Paauovraeposisege JATHPOBKH
) OCHNKOE AKIIEMUMECKOND XPEOTA M0 JaH-
HEIM padore [13].

T T T L— Coeranee 3nauky — oeums ot 18, 24T, 3343, 34,

8] 0,40 0,80 1,20 T80 ol kmapar — TRICTY MPORa A O Kanmanam v

ZiZa AP BAEPACT MATCpEEAA FEF, = 035 {eolnme 530, cm,
e, 141,
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Hanpusicp, Kapronowoe norcmaciae, no mocimo O & Apxunong |50 ], coctosne 13 TReK Teiiby 1 ABYX
ROMOOHBEIN MNTOPRAI0R, HUPTH-I“ KOCIOAHGLI HHTEPELD HMOT MOCTO DEOQAD 43 ThRIC, JI0T HAGLT M CMONHICH
noTenaeaney ok 40 Teic, AeT HAzad. BOIMOHHD, UTO ITOMY DOXQUIDIAHMK COOTBCTCTRVET KOPOTEMH
HETCPRAT BeSAHaToOMORMY rIMH ocaaka or. |8 B awanazone roviud 450—480 cm. K comancimn,
OTCYTCTBHE TOUHKLE JATHPOBOE Gl KAJRCKOMD OCIED NOKA NE NOSN0I9CT MTPORCCTH CTPOCY K KOPPCTHLLA K
arrx cofeTIi,

KOoppeasiiuy ¢ BMCOKOpA3Pe e JeTonuceo niieokanyaton Cenepuoi Ataantakn. B 1993 r,
[ Bona woap. 133 | onyDaukoBanun BeICORGPEEPCITAINLY IO JTETHIHCE M0 TRMATeR CopepHOR ATHaHTHEN
necteiax YW T, ACT, OCHAOBIHHYHY Hi AAHHBIX (OHOLTHIA JOHHBIX OCANKOE QRCAHA B TOUKD © KQORIWMH-
Timn 507 W27 E ofom. puc. 8,5). OTHOCH TCNBHOC COLSPAAHNE CREJACTOR xononomodunoi dopamaaudepra
Neogloboguadring pachiyderma B 10-MeTpoBomM c00 2THY DCEAKOR KOACDATOCR B IIHPOKHX upeaenax, or
A . Mapeetho, uto N pachvdersia oBHTACT B NDBCPXHOCTHEIX BOAAX C TeMICpaTYpail menee 10 °C,
@ NPH NETHER TenepaTy pe nescpraoctn wenee 0 1o snaosoM coctane e fonce 95 % Asrope paborn
153 ] BLACHIIH, STO TEMOCPATYPL HOBCPXHOCTHRIE B0 CCeBeproi ATaanTuen na waTepsaac or 9 ao
L0 raic, ser a0 HACTOS IETO. BREMen DKCOHHICCKNE cTadin 2—5bh Sba noasepmena (payeTvamnas ¢
HHCTOTON, CVINECTRECHHOQ T B LIS HACTOTY HAMCHUHAY HHCOUTH LLFE 100 NCACTEHEM AUCTPOHOMHUCCK X
draxropos, pn orom noTenacevs HACTYOATH PE3KD, 34 Bpesst Medes | reic. 107, @ moxoaomEa e
MPCUCKROMAN MEOICHHCE, 538 HOCKOVIBED TRICHHETETHR. BRSBACHHBIE KOPOTKOICPHOLHEE IIVETYALLMKY
NOXCAH HL TE, KOTOPBIC Orau SAPUTHCTPHPORAHD PAHCC TYTCM dHATHAD HSOTONOR KACA0POTI {rEI'HU:I H
APYIUE RAPAKTCPUCTHE S wa kepig GRIP, raamoro b Cpedaanamn.,

Paduora |53 | nmssang notor ny@auEaini, nocesileHHb % KOPOTKONCPUOTHEM haIvETYAIMIM KIHMATI
[54—61 | fcw. obaop |34 . Hanpuwep, s patore |35 ] nokasiano, Um0 © KEpHOM, Heoicaosannnm [ Bonnow
HoAp. |33 ], NPERPACHO KROPPCAHPYCT KepH, BEaTei o Touke K sanagy or Cranannasnn (667 N, 8 B}, u
QTO BRISRTEHHBGE SHIHIONW TOXOA0IAHAN O Anbo cHuxponbe, nnfo Teono conpakcHn no dase ©
PAZRHTHEM ¥ ACTPASALHER CRAHIMHABCKHE JEIHHEOR M HAMOHCHHAMH PACTHTCARHOCTH 3ana10100 Enponi,
B pabore [O0] yoranomicio Baamaue JHan0THYAWE, CHHXPOHHWE © kaumatan Cenepnail ATITaHTEHR
ROACHAHNE KIUMATa B KHTAE, BRUBICHHAKX NYTCM MLIWEL DaaMepa uacthn aecca. Koporkonepuoaumic
KOACOAHMI TCMOCPATYPE MOBCPXNOCTH Hi TOM JKC BPEMEHHOM WHTCPEAAC YCTANORJACHE M0 AHAJHIY
ceadken Tvxoro okcamn (61 .

IIpHEHHE KOPOTKONEPHOAHMY PESKME  KONCTIIGT KAHMATIL, BUMARICHHMY BbICOKOLE PEULLIGIIME
ACTONUCH M, MUK TRCEAD 18 YOTAHOBACHE, DNH0H 13 HuX MoaeT ORTh NPCKPAIIEHHE M BO300HOBICH HE
PafaTE L TEMAOBAMO HACOCA™, NDCTABMMIOWEST TCTLIYI0 BOAY W3 TPOMHEDE B CCBCPHYHY ATAGNTHEY,
S Tenaosoi nacoc” Mor GnokMpoRaTRECE 1 Te nepuoan (coburha Xadnpuxa), koraa v Cencpryio ATIaHTHEY
B MACCORLIY KooHuecTeax cOpacnsdnnck afcheprn wi JURPCHTHHCKOMD ACH0BOID WHMTH, W NOBCDXHOCTT
OKCAHI NUKPRIBLTICh TOHENM CI0CM MRCCHOH XON0AHEH BOAL, NPCHETOTRYIOMMM Tenaoodveny. B rakune
nepucan B CeBePEOl ATIANTHES W HA 3anaac Deponnl HACTYIAAM ERUTKORPCMOHHDIC TIOXON00AHH.
[ocneaner M3 Hux — coborrre Younger Deyas — MMeTo MecTo 43 FRaHEIE TEICHCTOUGHA M roamie i OEoan
LE reic. ner nasan. Beaca 30 cMeMBAHKEM [PECHOID HOBSPXHAOCTHOM (SI08 € DKEAHCKOA BOI0H HACTYIACT
peskec matenacuue. Hanpusep, nossiwmcauwe tesnepatype v 0 °C 1o okoHuadnm coferns Younger Dryas
NPARALIEAD BUCIO 38 HeCKOnLES 1ecatiacTui, [lo-spapmony, CYUWCCTIvIOT B ApyTHE O0PaTHES CEHAH B
CHCTeME ATVMochepa—oKeaH-—Cy UL, 0BYCAOBIHEAKILING BRCOKQUACTOTHIAE KOAEOAHHS KAMMATA BO BPCV
aneaeHenni. Konwarm MURCICTHHEORHA, HATPHMED TOAOLSHD W OECAHHMCCKOH CTATMH S, HANPOTHH,
OTANUAIMCE FOPAEL0 G0NBINeH YOTOR UMADCTRIO,

B ceasu ¢ MLWEECHNEM TPCOCTARIACT HHTCPEC CONDUTABACHHC NOTONHCH MATCOKIHMATOE Ofii-
EARCKHE ocaakon ¢ gerenuckio I Bouga woap. |33 ] dem. puc, 8.4, 51, D70 CONOCTABICHNC MBI QCLLEM
TP TOM  IPCINDGHBECHAA, HTO HEI0E XPOHOIOMMS BEPHL, H BOAPACT Kepng or. 18 COCTARIACT ORI
W0 twe. ner, 7. ¢, GaW30K K BOIpacTy, veranonacnnovy 1. Bonaov woap. Beumarcisnoe paccmoTpenne
MEMACAMT K 3AKOMEHHKY, STO JACTHIHCH WMeoT Mo ofinero, Bo-nepsnix, ofc oHE XApiETCPRSYIOTCH
HUCOKOUACTOTHBIME (haykTyanuany, Tlpeanoncsne, wro COACpXRaHME ANATOMCH NOOMKHTEIBHO KOp-
PLANPYCT € TUMTCPATY PO, MBI MOXCM BRACTE, 9T0 i Bafikaae, TaK JEe KOK B B ATHAHTHED, TOTETACITHS
NPOHCKOIHITH BOUICE PUEKO, YCM IOONTNMg,

Aaace, oo, BOAPY s ACTAMHCH PCPHCTPHPY T MPOIMLUSHTEARHEBIE TCPHDAL XOI0IHEX KAWMATOE C
MARCHMYMAMH oxoaatanud b padone 20 0 T 7we. ner ao sacrodmwero spemenn (Capranckas W
AEPAHOBCKHE COICACHEHHAM, CM. BRI,

Hakonew, nona o, ¥ Ha Apyrod JeTONHCHX TOILLY OKCHHHYECKAA CTAAH 3 XapakTepHayeTes
HILAHMU S KEATEOADEMUHHINY T'Jl}r-ﬁl.}mm NOXOAGIEHHE, B TOM HHCIC NOXOAI0IEHA, MPOACTICTIETD R’
AraanTike okoae 30 TeIC, 0T HAIAL W CDDTECTCTEYIOLICTO B ocankax Baixam KOPOTKOMY DC30HATOMOB0-
MY MHTCpBAAY 1d TayBuny 450—480 cwm,

M NONWMTATHCE CKOPPCIMPOBATE ABC ACTOMHCH, TPSONMIGKAE, YT 000 OHW WMET BO3PACT
A T, 0T, CHHMAM W PACTHIHBAY RAMKAJBCKHH  JHATOMOBBIH MM THR, UTOOR JATE W [po-
uT4
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BoapacT, Thc. nat

Puc. 18, Koppensuva npopuas  coagpexaHyua aparomen o ocaakax Badkana (Toactas JuHME) o
npoduna cogepranda N, packyderma B ocankax CesepHoit Atianried [S51] {ToHKas nwHuA).

ADENTEIIEHLTH SO "l‘{{'l.-'lli‘.l.,'],'li'l'.!l!{H HWHTCRELTON COBRMINY O COOTROTCTRYVIOMIHMY XAPAETEDHCTHWEAMK IpQ-
tmna N, pachydermea (oM. pac, 18}, Yrodnl vaanuTe wWysM, Mbl IOIECPEAH 0Be NETONHCH SKCIOHCHUHAIBHOH
d}“.r.l]:r'TpElLll-iH TAK, "-I'I‘ﬂﬁbl C:r' WECTBEHHAD HE MCKAXANHMEh {‘.I'H.H'-Phl'l'}’!l‘.-l I'I}]U.EJ.U.".I}Kl‘l".l'tL'IhHL!lﬂ'l‘hlli‘.l ﬁt]J’IL:LL ]Gm JI0T,
Koppenaumng Mexay JByMa CrlkeHHME TpodIaMi 0KAIATACE A0CTATOUHO ciakHoi {r = 0,83), Bepo-
HTHO, OHA »MOIrna Elh[ ﬁl\]"rh CHIC CHABHES, CCNH ﬁhl l'H.‘.HI THLTCEOTEPMOMOET [N HMOTH (VHIAKORRIL A 3I0H k.
K comancunw, N pachyderma WCUCIACT NPM TCMOCPATYPC OOBCPXHOCTH okcand seero ma 5 "0 ewimg
ONTHMAIBHOH, W NOTOMY THEH TEILTH Y HHTERBAN0S YICoweHe. O apyroil croponsl, quatomcu s Baikane,
MNO-BHAMMOMY, TOTHOCTLHY MCUE3ATW TIOCAC TOro, KaK TeMOCpaTyPa Najana 10 Kakoi-To OnpoacicHHOMH
RETHYHHE, H TABHEAIIEE MOXMWIONAHKE B OCAIOUHOR [AETAOIMCH HE 3ANCUaATICBA 0.

Ha puc. 19 nokazan crogseninit npodi s KoHIeHTpaliny AHaToMeld B ocankax Badkand no SaHHBM
KOPPEMIIHH ¢ KepHoM, navueHdawy [0 Bongom woap. |33 ], 0 NOCIOGKCHHEIC B OCHOBY OTOH KOPPEISIHK
BOAPACTH KePHa Ha pasHmx rayGusax, Toukn nanoma Ha Andum 7, waobpasennoi na puc. 19, coorser-
CTH:_L’['UT MAaHHDAM TEX HHTCPEAIOB, CEOPOCTE DCAAKOHAKMIACHAY HA Kl'f'l'ﬂphlx I'Ip}’!l EORPCTRIIHE TTRH T M-
NACH MOCTOAHRON,

[Tpodwias HAMEHEHH CKOPOCTCH OCANKOHAKOICICHA, COCTABICHHMIA 10 Jadnnm puc, 19, nokasan na
puc. ). 3ror npodman MPEICTARASETCA HAM BIIOAHE NPABICTOIOOHEM, TAK KAK TCINMC [ePHOIL HA HEM
XAPAKTEPHIYIOTCH CHKOPOCTHIO, GIIHAKON K
coppeMeHHnE (4—60 o/ 1O neTy, a xo-

JOIHME — Ha TOPIA0K DOTBITHMHE CKap0- Qo0 - - - 80
CTAMH, UTD, KAK YKASBIEAIOCH BRLLE, MOI- E//
10 GBITE CACACTEMEM WHTEHCHBHOH padoT 800 ] an
TOPHBIY ACHHUKQE, It i ﬁ I /
K coxanennmo, HM OaKaIbCKAR, HU 00— ¥ e 70
DECAHHUECKHE JISTOMHCH MOKA HE HATH- ] H \ /
POBAHEL ¢ HYXHOH TOUHOCTHIO M paape- L L
wennent. Hanpumep, warepsan acronwen © [ ,LX ' jo=
I Bonpa wm ap. [33] moway 30w o 500 - 50 é
90 ThiC. JET N0 HACTOAINETD BPEMEHM aa- 3 I a
THPOBAH TOABKO N0 Koppensuwn ¢ npo- 2 400 - ] 40 5
e SPECMAP, a nawa Th-U na- © ﬂ,,l P"J\’ A x
TUPOBKE DaHEANLCKHX OCATKOB HETOUHZ 300 A N U 30 =
200 // SN T A — M0
1004 10
Puc. 19, CraaxeHvsil npodmis cofiep- 0 ,,z—_/'L)] __]1 ) \J» 0
MCAHHA AHATOMER B ocagkaX or. 18 {4y 1 10 20 30 40 =0 60 YO 80 50

EO3PACT KEPHA HA PasHuX raybunax {4, Boapact, The, nert

4ia



i Puc. 20, CrOpoCTH OCANKOHAKOILTEHNA Ha o, 18 5 pasnoe

3h

= 4 BPEMH.
T 304 -
[ik] |
5 | -
S & 254 HEACUCTEMC HEONPEOEIEHHOCTH KOHUCHTRALMKE “Th B mo-
g = ’\ MOENT BhINAOCHHS LKL
2 E 20 / | [ecmorps Ha  VEASAHHBIC OFPAHHUCHWM, COTM HE
%*3 15- o CHHXPOHHOCTL, TO, 00 KPAHHCH Mepe, TCCHAN KOPPCINLLML
2 .;‘-, | I'I ABRYX NETONWCCH NYAHEHTUIRHAD WG PalE TOROPWT O SHHOTRE
E 104 \/. 'I",-'I't]ﬁil.."lhi[l'lfr? MAINHHKRL ESTHMATS.
B TIpHpoTa CHITRCION KOMMaTa b ocaikax Bankaia, Kak
E 5 CAGAVET W3 CKABHNOTY BRI, 11:11159:1& CHALHLIM H USTEHM

{]I CHIHIOM HAMCHCHHY ENHUMATI B OAHEANLRUKOH OCA04WI0H

R B e |

SICTOHACH HEJMUTE KOHUCHTRPAUMS JuatTomMei. TToka nevsee
CTHO, FAKHMA KOTHUCCTECHHIMK OTHOLWICHMYEMW  CEMEOHS
Thic. NeT Ao HACTOAWET D BDEMBHA  KOHUCHTPALHE IHATOMEH B OCAIKS O MAPAaMeTRa v KIHME-

T — T'L‘-‘r”'HJDEiT}"DUﬁ, BLRPEHOCTLI, CKOPOCTHRY BOTR.

Bo epeMua coacicHeHWd HC OBI0 TAKWX HHTCPBAJOE BPEMeHM, B KOTOpuc Badkan ocrapaacs Gm
MOCTANHHO NOKPET AbloM. Booan 0w 1akme HHTCPRE B MMEIN MecTa, B Boaax baikana aoawen dun GeTpo
HUEHMEEATE  KAEI0DPROA W3E-50 OTOYTOTHHY Miccoobyeny {IT'-‘-'1UCL1'JEDU1:J| M MOCTOSHHOM L 3HMHCH™ Crpa-
mbnkaunn. OTCYTCTRME  KHCACPOS ANUEHO G0 Ghl NPHBOLHTE K CCPOBGADPOIHOMY  SaPaCHItn
CAyOMITIGY CAOCR, DOA00H0NO TOMY, KOTOPOC HalTonacTes i BeaMKdy oacpax Admpues wos Yepuom mope,
WK NPAKTHUCCKH HOCIHOMY MCUCAHOBCHAK rav0oRoBoaHOH dayrs. CMEako M iy Monck s paa
OHOGIOPMUCCK MY MCCACIOBAHMA ICIGIHAY ACT BRITCEACT, WT0 MHOCMC royvOokosoaeele aumel Baiicaaa
OTACTAHANCE OT CREOMY MPCIMECTBOHHHEOR SAI0000 00 HAWLE cicroueHa [62 ] wm, cocaosiTeaning,
VCIICLWIHG NEPUEaIn Bee ORI HELE ancaeHenns, Bemormaenine neganio oucHkn |63 ] nokaaa, uro B
MAKCHMY M CapTancKore GIeIcHCHIA NPOINGEHTCALNOCTL AcaocTasd Ha Baikaae soapacrana no cpak-
HEHHMHY ¢ COHPEMEHHOR {C $HBAPH 1O i, 5 mecaues) npubananrensia e L3 secaug, Taum odpazom,
MCHEAHORCTTHE AMATOMER I XOT0HBE NEPHOAL HE OMI0 CICICTEHEM NOCTONHHAIT ACI0E0M [OKPhITHH.

Kok mascerno, B HAWE BRPCMS QCHOBHEY MEPRMUNLIM 