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HOHCKPK HBHEKHX TpBHCypBHOBbe snemeﬂros B Xelledo=-
< - MBpl‘BHHeBbe xom{pemmx

l']pouasouunuca noucku - apdexra or feneHus Qanexux rpaﬂcypaﬂosmx ane-
MEHTOB B Xele30-MapraHLeBLX KOHKDeUHfiX, H3BIeYeHHEIX CO AHA IOKHOA wac-
‘rn. Tuxoro okeana.'Ha conepxamuxcsa s HEKOTOPHIX M3 3THX KOHKpPeUMR ‘MHHe-
 pandx: u3 rpynn- MONeBHIX  WIAaTOB 06HAPYXEeHO GOMbIIOe HHCIIO CJeflOB OCKOM-
‘KoB Renenus (01‘ 7 no. 120’ cneuos/MM2) Mlposenennuit anamua- NOKA3LIBAET,
YTO CNOHTAHHO® -Aeselie.ypaHa; NO-BHAMMOMY, MOXET OGYCIOBHTL He Gojlee
10-20% . ot HaGmonaeMoro sdeJex'ra. OnHuM M3 BO3MOXHEIX O6BACHEHHH HaGmio-
uaemoro uabLiTKa Clenos ocxonxos ReneHUs SBASETCS MPEAIONIOKEHHEe O CIOH-
TaHHOM fefleHuy AalleKHX TpaHCypaHOBblx 3/1eMEHTOB . 3€MHOT'0 MK KOCMHYECK o=
Lo nponcxomu eHud, couepx(amnxcsx B KOHerHHﬂx-

4

l'lpeuplm'r Oﬁsemmennoro lmc-m'ry'ra :mepnux uccxeuoamil
- S ,llyﬁna, 1969

I

Otgonsuren ©O., Perelygin V.P., ‘Flerov G.N, . - D6-4649 .

Search for Very Far’ Transuranium Elements in Manganese
Nodules V»‘-“» /

A search for the effect due to the fission of very\ far transura—
nium elements in manganese nodules - got in the south part of the

{Pacific . Ocean was made, A great number of the fission fragment

tracks (from 7 to 120 tr'ack/mmz) was observed on the mingrals (trom
the feldspar group) ‘contdined in some of the nodules. The. analysis

’ shows that not more than 10-20%" of the effect observed are due to the

spontaneous fission of uranium, One of.the possxble explanatlons of - thd

observed excess of tracks is the assumption.on’ the spontaneous ' fis-

sion of very far transuramum elements ' of -the earth or cosmlc nature

) contamed in the manganese nodules.

Preprmt. Jomt Instltute for Nnclear Research.
Dubna, 1969




B mocieanne roanl NOSBHIIOCH 3HAYHTENLHOE HHCIO TeOpPeTHYEeCKHX u.
excnepnmeﬁranbhbxx pa6or, nocagméﬂﬂbxx npo6ieMe CymMeCTBOBAHHS BeCbMa
CTabGUIBLHBIX OaleKux TpaHCyp‘aHOB.bl‘x 9/IeMeHTOB /1-”/.

OnHako TeopeTHYeCKHe HCCIenoBaHHS, B KOTOPLIX .C 60MbiLoH CTe~
MeHbI0 HaoeXHOCTH NpeAcKalbiBaeTCs O6GNacTb CYyLECTBOBAHHS TAKHX 9JeMeH=-
TOB, OYEBHAHO, HEe MOT'YT NATh MOCTATOYHO TOYHOrO SHAUEHUS nepuona mo=
Aypacnaga, a- Takxe aTOMHOIO HOMepa Z npna naubonee uoﬁromuﬁyme-
r'o HyKIuna. “

C npyro#t CTOpOHEI, 9KCNepUMeHTalbHble HCC/eNOBaHHS NPHPOAHLIX MH-
Hepa/oB, nposoauBuineca lluHTensmeiicrepoM /7/, YepariHUeBbIM /8/, a
.Tamxe HMxeppu u »AﬂaMCOM /9/'npusenﬁ K OOHapyXeHHIO HeHU3BECTHOI'O a -
uanmyyarensa ¢ sHeprueil ~ 4,6 Map, KOTOpHI, COrIacHO NaHHLIM ABTOPOB
HepBBIX {uByx pabor, uMeeT XUMHYeCKHe CBoiicTBa, 6Iu3Kue cBolicTBam oc-
MHus,

. TeM He MeHee, 3axmoqehﬂe aBTOpOB paGoTH /107 O TOM, uTr0o HaGmo-
naemas a -axrﬂsﬂoérb NpUHALAEKHT TPAHCYPAHOBOMY OSJEMEHTY = XUMHYEC—
xomy aHanory ocmus /( Z =.108), ué npencrapiseTcsa QOCTATOHHO HAdeX-
HeIM, [To-BUAMMOMY, NOKa He HCKIIOYEHB! Apyrue BOSMO)!I(HOCTH‘ obnbacHenus
HabmonaeMmoro 2¢dexra, He' Tpebywuue .CTOIL bauuxanbﬂbxx npeunonomeﬂui’{‘.'

B pa6ore Il. daynepa u COTPYHHHKOB IO MCCIEOOBAHHIO TKEIO! KOM-—

HEHTHl KOCMHYECKOI'O H3JIydyeHHs, BHIIONHEHHOH MeTOOOM snepHBIX SMYyIbLCHH,



-

cooBmanoch 06 uaeHTHdHKAUNMM OYEHb THXEJABIX YacTHI ¢ 3apagoM Z =
/11/ /11/

= 104-108 . DtoT peayanTar Obil IONYYEH aBTOpPAMH B HNpeanoyo-

_ KEeHHMH, YTO MJOTHOCTbL IOUepHeHMS cjefla B fAAepHOl 3MyNbCHM MpOMOpUKO-

panbpa KpagpaTy 3apsna uwactuust  Z°? . Nanako, Kax noxasaxo B paGo-
/127 ‘

Te , B oBnactu anep Z/1378~1 neob6XxooMMO yUHTBEIBATE BLICLUIME 4ile-
Hbl pAfa B TEOPMH BO3MYyIMeHHH, YTO NMPUBOAMT K YyMeHbIISHHIO 3apsdna y/
- G /11/
npa 5-10% no cpaBHEHMIO CO 3HAYeHHSMHM 3apsna, NOAYweHHHIMH B paBore
.PeayanTaTrs 3TOH paGoThl He MOMYYHAM NOATBEpPXKAEHHS M B NPOBOAMB—
o . /13/
LIRXCS'. ONHOBPEMEHHO 3KCNepuMeHnTax Prefimepa u aAp. no perucrpa-
MM TsHKesoll KOMIOHEHTbI KOCMHYECKOI'O H3JjyuyeHHsd C IIOMOIILIO IJIaCTHKO-
BLIX 1€TEKTOpOB.
TaxuM 06pa3oM, BONPOC O CYWECTBOBaHHH AalleKHX TPaHCYpPaHOBBIX
2/IeMEHTOB B IICPBAYHOM HBIyYEeHHH OCTAETCH OTKPHITBIM; MOXHO JIHWbL yKa-
/11/ :
3aTb Ha OCHoBaHuM paboTsl  * , ¥TO BepXHfAd TpaHulla [OTOKA TaKUX dnep
-10 2
cocraniger < 510 dnep/cM  Ha rpanulle armocdeps 3eMi.
. - . : - _
Tem He MeHee, HEeCMOTPS Ha OTCYTCTBHE OAHO3HAYHOI'O pe3ylbTara
NpOBOAMBIUMXCS IKCIEPUMEHTOB, HeNb3d 6bLJIO MOIHOCTHIO MCK/IOHYHTE BO3MOX-
HOCTbL CYIECTBOBAHMS MEPBO3MAHHBIX TPaHCYDAHOBHIX 57€MEHTOB B 3€MHBIX’

4/

/1
MHHepajlaX H I'OPHBIX nopopax .

I'Ipﬂ NOCTAHOBKE CBOMX 3KCHNEpPMMEHTOB IIO IMNOHMCKaAM [JalleKuX TpaHC-

YPaHOBBEIX 3JIeMEHTOB aAMEepHKalCKHe HCCilefoBaTe/d ONUpaJIMCh Ha peadynnhra=
THl AeTalbHbIX TEOPEeTHYECKUX pacueTOoB, BLINOJHEHHBIX Hnnbc;:mrom /6/,
CorJlacHO KOTOpPBIM HauGonee CTabHIALHBIME AO/MKHEI GHITh aapa B o6nacTh

Z = 110-111, Opnako npeanpuusteie B CIIA B 1968-69 r, moucku TpaHc-

YpaHoOBBIX 3JIEeMEHTOB = XMMHUECKHX aHalloI'oB IIaTHHE! ¥ 30JI0Ta ~ aaiu

/15,16/

m‘puua'rem:ﬂblﬁ pe3yianTar . Brina yCTHaHOB/eHa JINUDb BepxXHdd r'pa-

-10 r/r;

Hulla KOHIEHTpAUuM TaKuX a/1€MeHTOB B 30n0Te u miaruie - 10
"4TO COOTBETCTBYET KaxylleMyCs IepHony CHOHTAHHOI'O AelleHHd ANl STHX

18 .
snemenros = 10~ ner.



ITpu mocranoBxe aHaANOTHYHBIX 9KCmepumeHToB B OUAU YyBCTBHUTE /b=
3 . 4

HOCTb METOHMK perucTpaliuu 6blila CyIEeCTBEHHO MOBLIIeHA = B lO -10
/17 18/

Tlo pany nmpuums Getn BHIGpaHH ApyrHe OGLEKTH HcclenoBaHuil, B ax-
CllepUMEHTax MO0 MOUCKY sddeKTa CIOHTAHHOIO Ae/leHHs TPAHCYPAHOBOLO 3ie—

MeHTa, CoAepKallleroCsl B CBHHIEe "H er'0 COeAHHEeHHdX, C IMIOMOUbIO nusnex'rpn-

/17/
Yecknx AeTeKTOpOoB GLIM 3aperuCTPHPOBaHBI Cllefbl OCKONKOB Ae/eHHS saep .

Ha6nwopabuuiica squbex'r COOTBETCTBYET KaXylleMyCs INepHoay CIOHTaH-
, 20
HOT'O [OelleHHs, OTHECEHHOr'O K CBuHmy, (2-4)-10 ner, Kourpoanaeie ombiToh
NOKasdalnn, 4TO 3TOT 9hPeKT He MOXET GHITL 06yC/IOBIeH CHOHTAHHBLIM. [elleHu—
eM ypaHa, colepxawerocs B ob6pasuax, Wi Ae/leHHeM CBHHIA M NpHMecel
TOPHS KOCMHYECKHMH YacTHLAaMH,

Habmopapmascs: akTHBHOCTL He, MOTVla GHITh OGYC/IOB/IeHA TaKKe CIIOHTAH—
HEIM peflenHeM daep cBHHNA, [lelCTBHUTENLHO, CoOrilacHO AAaHHBIM CHCTEeMaTH-
K{ MEePHOAOB CHOHTAHHOTO [eJIcHHS AaTOMHBIX Sfiep, IIePHOA CHOHTAHHOIO mele=-

. 40
Hust CBHHLA npebblmiaetr 10 ner,

Onno 3 BOSMOXHEIX 06bACHeHHH aToro asddekra - CHOHTAHHOE AelleHHE
TSKEJIOr0 3JIeMEeHTa = XHMHUYEeCKOI'O aHalora CBHHIA M/ COIYTCTBYIOWEro:

8
eMy slleMeHTa, MMeWlUlero MepnoA mojiypacnafa ceeiwe 10 ner, xopmenTpa-
' , -12 . -13 /177
LHg KOTOpOro B ofpasnax CoOCTaBllgeT 10 ""-10 r/r . Peaynsrarn

717/

paﬁo‘rbl MOy YMJIN NMOATBEPKAESHHE B 3KCIEPHUMEHTAaX HO HCCledOoBaHHIO

3¢¢GKT8 CNIOHTAHHOI'O [AeJIeHNS B CBHHUOBBLIX CTEKlaX H CBHHIUOBLIX MHHEepa=-

/187
" 7lax, BBINOJIHEHHBIX MEeTONOM HPONOPUHOHANLHEIX CHeTYHKOB .

B srux ommiTax B CHeT4YHKaX, 3arpyxeHHbIX CBHHUOBLIM CTEKJIOM H ra=
JIEHUTOM, (338,474 Sapel"HCTpHpOBaHbI HMIIYJIbCBI OT OCKOJIKOB [O€JIeHH d.

Ha6aonapumiicss apdexT coorsercTByeT Kaxymemycs NepHOAy CHOHTaH-

20 .
HOI'O Ae/IeHHst CBHHIA (8 5)+10”" ner, uTo mOCTATOYHO XOpOWO corilacyercs

/117/
C JaHHBIMH paGoThI .



HéCMOTPH Ha BBICOKYIO '{yBCTBHTeﬂbHOCTb ONMUCAHHBIX BHILIE METOOHK
717,18/
‘ ' npopefeHue MOMCKOB fAalleKHX TpchypaHosbxx 3J1eMEeHTOoB Tpe6ye'r
uccnenoBaHlus 6oNplUIOr0 HHUCIA 06p83110B ¥ SHaAUYUTEelbHBEIX KOJHYEeCTB Hcclie=-
AyeMBEBIX BelleCTB. Kpome TOoro, IpH TaKOH# NOCTAHOBKe ombiTa He npeacrab—

asgeTcss BO3MOXHBIM GapeI‘HCTPHPOBaTb CIIOHTaHHOE ﬂeHeHHe TpaHCypaHOBle

- enemem‘on KOCMH‘-IeCKOI"O nponcxomuemm. HejicTBUTElBHO, COI"HBCHO Bepx-

Heft rpaHule NMOTOKa TaKHX fAep, onpenenenHoil B DKCNepUMeHTax cbay.ne—
/11/' ONHOE YHCIO CBEpXTsKelbIX siep Ha nosepxnocm armocdepsl 3a
BpeMﬂ ‘cylmecTBoBaHus 3emMnu He npeeBocxoauT T+ 10 anep Ha CM2, YTO CO- .
OoTBETCTBYET 3°* 10™ -1 MI“/CM2 DTH o7eMeHTHl HCHEITHBAIOT panXoaKTHBHbI
pacman ¥ pacceupanTcd B TONIe ocanoO4HBEIX MOpORA M OKeaHa, YTO MPHBO=
QUT K yMeHBIUGHUIO MX KOHUeHTpauuu elle usa mHporo nopsaxos, Tak, ecny
NPEANONIOXKTE, YTO OTH SJIEMEHTEHl paBHOMEpHO pacmpejellieHsl B Ciloe oca=
[HOYHBIX [OPOA TOMIHHOK BCEro B OANH MeTp, TO X KOHIEHTpalud He Mpe- 7
BOCXOAHT 10-16. r/r, 4TO NEeXUT 3a npeaeiaMu YyBCTBHTENbLHOCTH CYIIECT-
BYIOIIKX MeTOlZlK'K. Heo6xoaumo 6vIO HaliTH o6pa?uh1, B KOTOPHIX B TeudeHHe
GueHb GONBLIMX NMPOMEXYTKOB BPeMEHH -MOTdH KOHIEHTPHPOBATbECS KakK pane-
KMe TpaHCypaHOBble 3JIEMEeHTH 3eMHOr'0 MPOHCXOXAEHUS, Tak M TpaHCypaHo—
Bble 9/IeMeHTHl M3 IepBHYHON KOMIOHEHTH KOCMHYECKOT'O H3Ny4eHHud.

Axanemux A.ll. Bunorpanos ofpaTui Halle BHUMaHMe Ha BO3MOXHOCTDb
HCIOMB30BAHMA B KauecTBe TakKuX ofpasuon meneao—mapraﬂueshxx KOHKpe-
muft, )Keneao—mapraﬂuenme KoHKpelun - Hebonbuiue oxpyrnme o6pasoBaHu s
aamerpoM ao 5-T cM, cocroduue u3 CIOEB OKHMCIJIOB M ruupooxncnos xe-
nesa ¥ mapraHua.. ‘

O6bHO STH BelleCTBa OTIAraKTCH Ha MOBEPXHOCTH TBEPABIX HacTull,
rakux, Kak 3y6bl akyq, opraiHuieckune ocTaTK¥, OparMeHThl H3BepXeHHbIX
mopof, HacTHUB CpyHTa ’/‘19'20/. - . "

Taxue o6pa3oBaHHs UMEOT PAA CBOHCTB, AellaUMX KX YHMKaNbHBIMH

o6bekTaMi 1A MOHUCKOB paliexux Tpaﬁcypaﬂonbrx 3JIeMEHTOB,



1. Konkpeunu gpasiorca u3GupaTelbHBIM afcop6eHTOM. Heloro psaa
TAXeJbX 3/eMeHTOB B TOM YUCHe CBHHUA, Tallusd, DPTYTH, Bolbdpama; Ko—
5 ,.6
a¢dpuunent oGoramenus Takux ainementop 10 ~-10° no cpaBHeHMIO ¢ OKeaH=-
cxoii Bonoii,

2, BoapacT KOHKpellu#i kole6lleTCs OT HECKONLKHX COTEH THICSY [0 MHJl-

" JINOHOB IeT,’

8. KoHkpeunn oGHYHO HaXodsTCsl Ha IiybBuHe HECKONbKHUX KHUIIOMETDPOB
noa BOMOH, YTO NPAKTHHYECKH NOMHOCTBIO MCKMIYaeT (GoH OT AelleHHS COAep—

XKallUXCHd B, HUX dAep TAXKelbIX 3JIEMEHTOB KOCMHYeCKHMH nyyamu, Enuncr-

BeHHBIM HCTO‘{HHKOM (bOHa B 9THX YCIIOBHAX 4dBJIFgeTCS CHOHTAHHOE [elleHHe .

-dflep ypaHa, BXOASIIEr'0 B COCTAB KOHKpelui,

4. Koukpeunn u cofepxamuecs B HHX BKJIOYEHH S opraﬂuqecxoro H MH-
HEpanbHOI'o NMPOHUCXOXAEHNS B NPUHIHUIE MOIYT CIYXHUThb AETEKTOPAMH OCKOM-
KOB felleHUs sgaep.

Hamn nccneposanuck konkpemun, cobpaHlHble Ha OHe I0XHOH wacTu THe
X0ro oxkeaHa. B oTiauune OT CBUHNOBLIX CTEKON / 7/, Habnwoaare penkue
cleabl, OCKOJIKOB neheﬂuﬂ B PBEIXJIOM MeJIKOAMCNEpPCHOM BeLleCTBE KOHKpeuuit
IPAXTHYECKH He npeucméngnocs BO3MOXHEIM, OpHako s oToft menn moifmu’
6hITL HCHO/NBL3OBAHKl TBEpPAbLle BKIIOYEHUS, BXOALUHe B cocTaB KOHKpenui.

Ilo copery ¢dpanmyackux xoaner GrLulm NpeANPHHSATEHI NONLITKH OGHapy-
KHUTb Cllebl OCKOJIKOB [elleHHS B bemecTBe 3yGOB axyn M3 KOHKpeuwuii, ‘

Brimn oroGpans HanGonee coXpaHHBUIHECS 3yGH — B OCHOBHOM C TJlaf-

- K0l BHeLIHel IIOBEpPXHOCTBIO, KOTOpagd THlaTelbHO oyuHmalach OT BelleCTBa

KOHKpeUH#! u HalleTa MeXaHHUUYECKHM INYTeM U C IHOMOUIbLIO pacraopuTeneﬁ.

OnHaKo HONBITKH BBISBHTB ClleAbl OCKOJKOB AeNeHus C IOMOWbIO BCe-
BOSMOXHLIX TPaBUTeNell NMpH pasiHuHbBIX pexuMax o6paboTKH He yBeHuallUCh
yCIexoM, 4TO, BO3MOXHO, CBS3aHO C OTHOCHTEIBLHO PHIXNOH Me‘J'IKOKpHCTa}I—
MHYEeCKOi cTpykTypoil 3y6HO# TkKaHH ‘IlaHHbe o6pa3uos,

Nanbpeiimee BHUMAaTe/NbHOE HCCAeNOBaHHE LEHTpPANbHON HACTH GOMLLIONO

HMCJla XOHKpeUMil [oKasallo, YTO B HHX COMAEPXKATCH TaKke HeGoNbliHe NpPO3=-



padHbuie 'CTeKHOBHﬂHbIe Tella 06beMOM A0 HECKOJBbKHX Ky6nqeclxux MHIINNIMET=
poB. Ananua nokasail, €4TO 39TH BKJIIOYEHU S SBISIOTCSH MuﬂepanaMn 13 Cpynne! *
noJieBhIX mITaToB,. .

anCyTCTBHe TaKUX MHHepalnos B KOHKpeunax o6ycnoaneﬂo, 1o HameMmy

MHeHnIo, NoABOAHO BYIKaHHYECKOH AeATeNbHOCTLIO. IpoaykTH BYJIKaHH3Ma

"HOTDKHBI nameana'rbcsx npK Baanmonencnauu c OKeaHCKoO# BOHOI?I, 4TO K IIpH=-

BOAMNO K MOSIBAGHMIO GOMbIIMX KOMMYeCTB MENKHX OGOMKOB MHHEpAaNoB K
cTexom., _

- ‘Bons MHCTBO Mnnepanoa M3 TPYNNE! NO/EBBIX WNATOB SBASIOTCS BEICOKO=
opheKTHBHBIMU /1@ TEKTOPaMH OCKOJIKOB AejleHist smepv/m'/

Ina pa3paGoTKH pexuma TpaBleHHS STH MHHepalbl 06ly4anuch NOTO=
KOM 105 ocxonxoa/cm2 *0m , 3areM o6pa6aTmBann05 B reuehne 5-30
MuHYT B 3,5% nnapuxoBO#ft KHCIOTE npH KOMHATHONt TemiepaTrype M IpocMaT-
pUBA/IiCh NMOA MHKPOCKOIIOM ﬁpn yBeJINYEeHHH 450-900X. Cneanpl OT OCKOIIKOB
fenexnst umenu GopMy POMOHHYECKHX MyCTOTElBHBIX KaHANOB muprHOR no
3-4 MK u nnuHo#t no 7-8 Mk, | .

Munepafnel, U3BIlIeYEHHBIE H3 xdﬂxpeuu’i‘{,;o6pq6armaann05 B YKasaHHBIX
BHIIE . YCHOBHAX ¥ MPOCMAaTPHBAMIMCE 1O MIOWAay oA MuKpockornom, Ilpu
npocMoTpe OTGHpalH TOMBLKO Te NMOBEPXHOCTH, HA KOTOPHIX MOXHQ 611110
nponaaecrn m:leﬂ'rmbnxaumo -Clle[10B OCKOJIKOB nemneHusty Perncrpnpoaanuca

cnentl, nmexoume OKHY -He MeHee 2 MK, PeayibTaTh npocmm‘pa 06pa3uoa

npupeneHtl B Tabmuue 1.

Ta6auua- 1
‘Yucno [lnoTHOCTE CllefioB
NeNe 2 -
rm [Tnomans MM . . TPEKoB . Ha MM
1. 0,075 9 120
2. 0,24 21 . 87
3. ~ 0,55 ’ 32 58




NeNe S Mnowans r‘51M2 Yucio MnorHocTy cienos
nn TPEKOB Ha MM

4, 0,38 : 18 47

5. 0,76 ‘ "31 41

8. 0,47 14 30

KA 0,78 10 : 13

8. 1,20 9 7

Kakx’ ékuﬂo u3 fa6nﬂubr 1, NIOTHOCTB ClleNOB OCKOJIKOB AefeHHS HA MH~
Hepanax M3 KOHKpelluii H3MeHseTcs B npenesax or 7 no 120 cnemos/ MM2.

Ha6nwonaeMmst it .9¢¢ex'r mor '6b;Tb o6yc_nos.rfeﬂ Pas3/MYHbIME NPUYAHAMHU:

1, CroHTaHHbIM RelleHHeM ypara, codepxalierocs B KpHCTa/llaXx noje-
BOI'O WMNaTra M3 KOHKpeuui. '

2, CHOHTaHHBIM NeleHHeM a0ep, ancop6HpPOBAHHBIX HA NOBEpPXHOCTH
_KPHCTAJJIOB IOJIEBOr'O lmnara,

8. CrnoHTaHHBIM feseHHeM ypaHa, codepxalerocs B TOHKOM clioe Be=-
mecrBa KoHkpeuun (1-1,5 MI‘/CM2), NPUMBIKABIIEM K IIOBEPXHOCTH MHHepa- .
na.

.

4, CrHoHTaHHBIM [eleHHeM sfep HEeH3BECTHOT'O TPAHCYPAHOBOI'O ojleMeH—
. Ta, colepxallerocd B NpHiIeramolieM K. MuHepa/laM Cl/loe BelleCTB KOHKpeluii.

Ona nposepkn mepporo mpeanonoxenusi GbUIM NPOUSBEACHE MBMEpEHHS
..TIIOTHOCTH Clle10B OCKONIKOB [A€JICHHS BHYTPM HEKOTOPLIX H3 OTHX 06pa3loB.
MuHepanbl MoAEBOro WNaTa pacKalbIBAMHCH MO IIOCKOCTSIM cnaiiHocTy, o6pa-
faTpiBamiCh B pacTBOpax IIABHKOBOH KMC/IOTH M HPOCMATPHBANMChL MO MHK—
pPOCKONOM, '

. Ha nnomanu 2,8_MM2 He Obllo oGHapyXKeHO HM ONHOI'C TpeKa OCKOIKOB®

. AelleHud, YTO COOTBETCTBYeT .BepXHe#l rpannue a¢ppeKTa BHYTPH MHHEpAalOB
0,4 CJ’IeLlOB/MM2. 3T0 B OECATKH U COTHH pa3 MeHblie nnorﬂoqmi clleaos

Ha NOBepXHOCTH MHHepalos.



[ns npoBepkKH BTOPOTrO NPeANooXeHHs Hamu 6blI NPOU3BEAEHbl M3-
Mépem«m nnnna cienos 40 ockonxob B NONEBBIX WIarax.

Okasanochb, 4TO Cllefikl OCKOIIKOB A&WeHHST UMeIOT HelpepbIBHOE pacrnpe-
menexue AMH OT 2 no 11 Mk, uTO NPOTHBOPEYUT IPEAMNOIOKEHHIO 06 apcop6-
LM¥ TOHKOLO CIO§ [AeSUHMXCS S/IeMEHTOB Ha IOBEpPXHOCTH -KPUCTAIIOB.

TakumMm 06pa30M, HaBmonaeMblit etbtbex'r Mor 6yTh o6yclioBlIeH TOJBKO
cnéuraaumm nenenueM saep, HaXOAAWHXCH B clloe BellecTBa, OKpyXKawolle=
ro MuHepambl.

+o--Jlmd OKOHUATEIBHOrO 3ak/llodeHusd O Ipupone paGmionaemoro sddexTa

‘pemamwpulee 3HaueHne HMEeIOT AaHHBle O CO/ep)XaHWU ypaHa B KOHKpeuudax o

HX BO3pacTe.
ConepxaHue ypaHa B BellecTse KOHKpewW i, B KOTOpbIX GrulM oBHapy=
eHbl MHHepalibpl No/eBoro lunara, onpeueﬁsmo% MeTOAOM AaKTHBAUHOHHOIO
aHanu3a /22/. Okasalloch, 4TO B PASIHYHBIX YACTHX KOHKpelu#l codepxa-=
e ypaHa NpUMEPHO OAKHAKOBO M COCTaBlder (2-—3)'10'_6 r/r, Takum 06~
pa3aoM, Ang obbacHeHus Hafmonaemoro sddexra 3a cueT CHOHTaHHOr'O Aelle-
Hus ypaHa HeoBXOAMMO TMpeANOJIOKUTh, 1TO BoO3pacT KOHkpeun# cocrapiger
10-30 MuAJMOHOB JleT -AJig GONMBUIMHCTBA HCC/IeAOBAHHBIX obpasuos, Orme-
THM, YTO H3MepeHue KOHIEHTpaluu ypaHa B C/l0e BEUeCTBE, ‘HeHOCpeﬂCT—
BEHHO npuner‘aBmeM K MuHepany H3 KOHKpelUWH, Aallo BEIXYHHY 5-10 7r‘/r,
4TO'B HECKOIbKO pad MeHblie CpefHero colepxaHlud ypaHa B KOHKpeI!n,
HecmorTps Ha Gonmbuoe 4mcio paor, IOCBSiIIe HHEIX 6npeuenex—1mo BO3-
pacra xoﬁxpeunﬂ, [LOCTATOYHO HafeXHble M3MepeHus Bo3pacTa STHX o6pa3o-

paHHil A0 NOC/IefHero BpemeHM He 6Ll BBIIO/HeHBl. KocBeHHBIE 3akioue-

Hus O BepXHell I'paHune BO3pacTa KOHKPENHH MOXHO HOMYYMTE, HCXOAS U3

. CKOpoCTH OTHO)KBHHSI OOHHBIX OCAQAKOB B MHPOBOM OKeaHe. Cor‘nacao aaH=-

/19/
HLIM, comepXamumcda B MoHorpadum — , CKOpOCTb OTIOXEHRS MIIOB ElJISI

10XHOH uyacTH Tuxoro okeaHa cocraBiiseT 0,3-0,5 mm 3a 1000 ner 1IN

30-50 cMm 3a 1 MIH, J1eT, :
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I'locxom:xy‘gHccneuosasmneca HaMH KOHKpEeLMH ObIIM coBpaHbl NpH O-
BepPXHOCTHOM OpardpoBaHMM [Ha OKeaHa, MOXKHO 3aKIOYHTb, YTO HX BO3pacT
He NpeBbIIaeT ONHOIO MHJIIMOHA JeT, ' .

Opyrue ceepenus o BO3pacTe HCCIIENOBAHHLIX HAMHN KOHMKpeNHi 6blin
TNOJIyYeHb! NajIeOHTONIOMMYECKHM MeToAOM B HHCTUTYTE IeOJIOrMM H I'eOXpOHO-
0T uu uoxeMprm AH CCCP. Conepxauuecs B UeHTpalbHBIX HaCT§X KoHKpe-~
uuit 9K3eMIIspE 3yGoB akyn GLITH OTHECEHB! K 4eTBepTHYHOMY NepHoay

/2837
(0-1 muH, ner) u smoxe nagounexa (1-9 manu. ner) , TO-eCThb BO3pacTt
KOHXpenuH, HO-BHI.I.HMOMy, Kolle6GlIeTCsl OT COTEeH THICHY N0 HECKONLKMX MU=

L

JINOHOB JIeT,
N\

VaMmepennsa CXOpoCTH M BpeMEeHH pPOCTA KOHKpelMiH, NpOM3BOAMBLIMECSH
720,24,25/ '
pagueBbIM M HOHHEBLIM MeTOdaMH »0aI0T pas3fiuyHble pe3ylbTaThbl,
Ha ocnoBanmn aTux maMepeHm# MOXHO GBUIO JIHLb 3aKIIOYMHTh, YTO BO3PACT
KOHKpelUuii cocTabisieT COTHH ThHICSY - OAHMH~ABA MHJUIMOHA JleT.
Mbl uMenu BO3MOXHOCTH IIPOM3BECTH HE3aBUCHMOE ONpefeileHHe BepX-
Hell rpaHHUbl BO3pacTa HCCIIeNOBABUINXCS HAMM KOHKpeNu#, u3Mepsis IJIOT-

HOCTBb CJ/IelOB OCKOJ/IKOB OeJIeHHd B MHUHepallax H3 UeHTpallbHbEIX obnacrei

KOHKpeuHnit u cojepxaHue ypaHa B STUX BKAOYeHusX. Hamepenus comepma- - -

. -8
HUS ypaHa B MOJeBbIX WNaTax U3 KoHKpeuu# namu meimumuy (6-7).10 r/r,
Al

IIIOTHOCTE ClleNOB OCKOJIKOB CHNOHTAHHOTO NeJIeHHS ypaHa B STHX MuHepallax
pasngercga 0,4 cnenoa/MM?' Taxum ofpasomMm, Bepxusis rpauuna Boapacra
HCClIeIOBaHHBIX HAMH KOHKpeluii cocraBiser 2~2,5 mumm,ier. .

Hcxons ua Bepxseil rpaHuusl BO3pacTa M H3MePEHHOTO HAMHM CodepxKa-
HUSl ypaHa B KOHKpelHWsiX, CleAyeT 3aKIO4UTh, 4TO AN Go/bLuHCTBA O6pas-—
OB CnOHTaHHOE NelleHHe ypaHa MoxeT 0o8yClloBHTE He Goniee 10-20% or
na6nionaemoro sppexra (ra6n. 1). He nckmoueno, uro sToT H3GHITOK cllenoe
OCKOMKOB Meenus 06yC/IOBNIEH CHOHTAHHBIM Ae/leHHeM [aleKHX TPaHCypaHO=
BLIX 3/IEMEHTOB 3eMHOr0 MJIH KOCMHYECKOIO IIPOUCXOXAEHUS, COAepKAallUXCs

. i
B Mallol npyuMecCH B BelleCTBe KOHKpelwui, .
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Paanuuue sddexra, Habnwopnaemoe Ha pa3HBIX ofpa3nax M3 KOHKpeuwii
(ra6n, 1), MoxeT 6LITE 00yC/OBIEHO palanuuHOi KOHUeHTpalUuel CHOHTAHHO
_NengdumuXxcs SJIeMeHTOB B KOHKpeLUHdX H3-3a padiinuusd B aAcopOGUHH TsXelblX

. ’
.dTeMEeHTOB M CKOPOCTH pocTa npuierawpuero crnod.

B 3ak/oueHHe aBTOPHl CUMTAIOT CBOUM nom‘bM BBIPA3UTEL INIyGOKYIO
6}1aronapH06Tb npodeccopy I1.JI. BeapykoBy 3a mpeaocraBiieHue MHOI'OYHC-
feHHBIX 06pa3loB xefle3o-MaplraHUeBLIX KOHKpellnit 1 BecbMa MHo/le3Hble 06—
CyxaeHH ., ApTopbl 6aronapHbl Takxe HayuHoMy corpyasuky Mucruryra
r'eoJIOTHH U ‘I‘GOXPOHOIIOI‘HH' noxkemb6pus AH CCCP JI.C. I'nukmaHny 3a npose-
OdeHHBIE MM ONpefelleHHs Bo3pacTa 3y6OB M3 KOHKpeUud M COTpyAHHKAaM
OUdAU 10.A. Bunorpaaosy , C.II. Tperbskonoit, K.U, Mepxunoii 3a nomolus

IpM BHIIOJAHEHMH HacTose# paGoThbl
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