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HEPABHOBECHBII YPAH B KUMBEPJINTAX
N BMEITAIOIIUX ITOPOJAX TPYBKHU ITMOHEPCKASA
MECTOPOXJIEHUSI UMEHU M.B. JOMOHOCOBA!

CyiecTyIOnme B HACTOALICE BPeMs TIPOOIICMBI B TIPUMCHEHHH TPaIULIMOHHBIX METOI0B MPOTHO34a U TIOUCKOB Me-
CTOPOYKICHUM /IMAa30B HA TCPPUTOPHH APXAHICIECKOM 00IaCTH, CBSI3aHHBIC CO CHIDKCHUEM KOHTPACTHOCTH BbIACITIC-
MBIX aHOMAITHI, O0YCIaBIMBAIOT HEOOXOIMMOCTD TIOMCKA APYTHX TOAXO0B K PEIICHHIO 3THX 3a1ad. OaHuM 13 Takux
HATPABJICHUI, aKTHBHO Pa3BUBACMBIX B MOCIICIHUE TOIBI, CTANIO BBUBICHUE B KEPHE MOUCKOBBIX CKBAKUH MPU3HAKOB
OKOJIOPY/IHBIX M3MCHCHIH BMEIIAFOIIMX OTIIOMKCHHM, CBA3AHHBIX C BO3ACHCTBHEM KMMOCPITHTOB, TAKHX KaK TCKTOHMMC-
cKue neopMarmK, IPUKOHTAKTOBBIC M3MCHCHIS TTOPO, YBSITHICHHUE KOHLICHTPALIMIA PaJUALIMOHHBIX IS(DEKTOB. YeTa-
HOBJICHO, YTO B OKOJIOTPYOO{HOM IPOCTPAHCTBE TAKKS 00HAPYKHUBACTCS VBETMMCHHUES MHTCHCUBHOCTH TaMMAa-H3ITyc-
HUSI TIOPOJI, TIOBBIIICHUS KOHLICHTPALMU Psia PaIHOAKTUBHBIX AIICMCHTOB, TakuxX Kak ypau-238, Topuii-232, kamuii-40,
Y BO3PACTAHKC BEJIMYMHBI OTHOIICHHS aKTUBHOCTCH YCTHBIX HM30TOIOB YPaHa, KOTOPOE SIBILICTCS TPACCEPOM B3aHUMO-
JCHUCTBHS PYIHOTO BEINECTBA M BMEIIAOIINX OTIOKEHHM. BO3HHKIA HEOOXOMUMOCTh M3YICHM 0COOCHHOCTEH (ppak-
LIMOHMPOBAHKSI M30TOTIOB YPaHA B TBEPIOH (hase MPUKOHTAKTOBOM 00IaCTH HA TIPUMEPE Psiia KMMOCPIIUTOBBIX TPYOOK
mecTopokacHus mmear M.B. JlomorocoBa. BeimonteHo vccrieioBaHHe M30TOTHOTO COCTaBa ypaHa B KUMOCPIMTaX U
BMEHIAOIINX OTIOKCHUSIX TPyOKu [THoHepekas 30MOTHIKOTO TIO APXaHTETBECKOM amTMa30HOCHOH TPoBHHIH. [loka-
3aHO, YTO B KUMOCPIIUTAX JUATPEMBI, @ TAKKES BMCIIAOIIMX OTIOKECHUSAX, OTIATICHHBIX OT TPYOKH, MPEHMYIIECTBEHHO
COXPAHSICTCS ONMBKMI K PABHOBECHOMY MB3OTOIHBIHN COCTaB ypaHa. B 10 ke Bpemst B TBEp 40# (hase rOPHBIX MOPOJ B IPH-
KOHTaKTOBOM 30HS KUMOCPITUTOB OTMEUACTCS BO3PACTAHUS HEPABHOBECHS A/Tb()a-aKTHBHOCTCH M30TOITHOM TTapEI YPaHa,
YTO SBIACTCA CIICACTBUEM B3aMMOICUCTBHUS KMMOCDIUTOBOTO BEIIECTBA M BMEIIAIOIIMX OTIOKCHHUM, MPUBOMSIIUX K
(PpaKLIHOHMPOBAHHIO YCTHBIX M30TOIIOB YPAHA.

Karouesvie cnosa: d)pakuuoyupoeayue Uzomonoe ypand, KMM6€leMWlbl, smenaruiue OMi0NCEHUA, OKOJIO-

mpybourHoe npocmpancmeo, anva-axmuenocms, > UABU, Apxanzenvekan aamazoHocHas NPOSUHYUS.

'MccneroBaHAC BRITIOTHCHO MTPH (PHHAHCOBOH MOIACPIKKS MPABHUTCIHCTBA APXAHTCIECKOH 00macTu (KOHKY pe «Mo-
Joabie yueHsie [ToMopbsa») B paMkax Hay4HOTO mpoekra Nel3-2015-03a «MccnenoBanue n3oTonos ypana U, 28U B
KuMOepImTax MecTopoxacHus nMeHu M.B. JloMoHOCOBA».
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K nacrosmemy BpeMeHH B NMpPHUMEHEHHH Tpa-
IULMOHHBIX METOAOB IMPOTHO3a M TIOMCKOB MECTO-
POKIEHHM aIMa30B Ha TEPPUTOPUN APXaHTeNNbCKOM
00yacTy, TakMX KaK MarHUTOPa3BeNKa, HAMETHIICS
OTIpenesIeHHbI KPU3HC, KOTOPBIM BBI3BAH CHILKe-
HHEM MHTEHCHBHOCTH aHOMAJIUH MarHUTHOTO TIOJIS
Y IPHOIMMKEHNEM K YPOBHIO T€0JIOTHYECKHUX TTOMEX
[1]. MHoxecTBO OPYrHx Teo(pH3UUECKHX U Teo-
XUMHYECKHUX METONIOB, OMPOOOBAHHBIX I pellle-
HUS 330a491 TIOWCKOB KOPEHHBIX MECTOPOKISHHI
aIMa30B, He MPOAEMOHCTPHUPOBAIO YCTOMYHBYIO
s¢dextrBHOCTE [2]. B CBsI3n ¢ 3THIM 0COOYIO aK-
TyaJIBHOCTh mprodperaer pa3paboTka HOBBIX IOA-
XOIOB K PEIISHHIO 3a/1ad IMOUCKOB MeCTOPOXKICHHUI
TMa30B U BHENPEHHUS] UX B TPAKTUKY TMOHCKOBBIX
pabotr. OmHUM M3 MEePCIEKTHBHBIX MOXONOB SBITA-
ercsl pa3pabarbiBacMblil B TIOCJISOHHE TOOBI PSAOM
HccrenoBaresiell KOMIUIEKC METOIOB, OCHOBAHHBIX
Ha 3aBepke CIabOKOHTPACTHBIX MAarHUTHBIX aHOMa-
JUI TIO CTPYKTYPHO-TEKTOHUYSCKOMY MPUHITHITY
[3, 4]. Baxueiiinee 3HaueHye Py STOM MpHOOpeTa-
eT BBIICJICHHE TIPU3HAKOB PA3JIOMHON TEKTOHUKH U
OKOJIOPYZIHBIX M3MEHEHHI TOPHBIX ITOPOIT B paspesax
ckBakuH. B oxonotpybouHOM mpocTpaHcTBe OOHA-
PY’KMBAIOTCSI TIPOSIBJIEHHUsI TEKTOHHUYECKHX nedop-
MaLui pasuYHON MOPQOJIOTUH U reHesuca (Kak B
30He KOHTAaKTa, TaK ¥ HA HEKOTOPOM YIAJIEHHH ), 30HbI
TPUKOHTAKTOBBIX M3MEHEHHH BMEIAFOIINX TOPHBIX
TIOPOI, & TaKKe yBeJIMUeHHe KOHLIHTPALUK pagua-
LIMOHHBIX JIe(heKTOB B KBAPLIAX BMEIIAIOIINX IIecya-
HHKOB TPpY NPHOJIMKEHNH K KOHTaKTaM TpyOku [3,
5]. BhINOMHEHHBIN HAMU KOMILTEKC BBICOKOTOYHBIX
PAIFION30TOITHBIX UCCIISAOBAHUM B Mpeaesax TpyOo-
KA ApXaHTeNbCKas TakKe IMO3BOJIT yCTAaHOBHTH
CyIIECTBOBAaHHUE PAHIOAKTUBHBIX aHOMAIUH B OKO-
noTpyOouHoM TipocTpancTee [6]. Takve aHomamu
BBIIEJISIOTCS MO pamuoakTiBHbIM n3otonam U, Th,
Ra, K, a Taxxke mo peskoMy HapyIISHHIO OTHOIIE-
HUST aKTHBHOCTEH YETHBIX U30TOMOB ypana **U/AU
B TBepmoi (ase. BeisBIeHHBIE PATUOU30TOIHBIE
0COOSHHOCTH TIOPOX B Tpenenax TpyOku ApxaH-
rebCKasi OOOCHOBBIBAIOT TEPCIIEKTHBBI Pa3BUTHS
PAIMIOM30TOITHBIX METOOB M OTIPENEISIOT HeoOXO0-
IUMOCTBH TIPOBEPKU HATMYMS O3HAYEHHBIX U3MeEHe-
HUI U HAa APYyrux 00beKTax 30JIOTULIKOTO PYOHOTO
TOJ1s1. 3HAUUTETHHBIN HHTEPEC JIS HAC TPECTaRIIA-
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eT UCCIIeNOBAHNE HEPABHOBECHOTO YpaHa B TBEPIOH
(ase, SBIAOLIETOCS HHANKATOPOM B3aUMOEHCTBHS
PYOHOTO BEIECTBA C BMEIIAOMNMU OTIIOKESHUSIMH
[7]. B cBsI3u ¢ 5THM HeIbIO HACTOSIIEH pabOThI SB-
JISIeTCSl MCCIIENOBaHNe HM30TOIMHOTO COCTaBa ypaHa
B KMMOEpIMTax M BMEIIAOIINX MOponax TpPyOKH
INnonepckast 307I0TULKOTO OIS AJIsl Y CTAHOBJIEHUS
BO3MOKHOCTH BBIICJICHHS TIPHU3HAKOB OKOJIOPYIHBIX
W3MEHEHHH BMEIAIONINX OTJIOKEHUM 110 HepaBHO-
BECHOMY ypaHy.

Marepuansl 1 MeToabl. ApXaHrenbcKas a-
Ma30HOCHAsl TIPOBHHLIMS PACIIONIOKeHA Ha CeBepe
Bocrouno-Esporneiickoii mnardopmsl (puc. 1).

Ha teppuTtopin npoBHHLINK BBIIEIEHO HECKOJTh-
KO TOJIel KUMOEPIITOB M POACTBEHHBIX UM TIOPOZ.
HawnGonee u3yueHHBIM SIBIISIETCS 30JI0TULIKOE KHM-
OepaTOBOE TIONTE, B TpeneNnax KOTOPOro HAXOMUTCS
Mecropoxaenue umenn M.B. Jlomonocoga [8, 9].

Bwmemnmaromas KUMOepSUTHI TeCUYaHO-TITHHH-
cras ¢opMaiysi MOIIHOCTHIO OKOJO 920 M OT-
HECEHa K BEPXHEMY OTHEIy BEHICKOM CHCTEMBI
Y TIPenCTaBjiIeHa OTVIOKEHHSIMH TPEX CBUT. yCTb-
MMUHEKCKOW, Me3eHCKON U mamyHCkoH. Komrmieke
TIEPEKPHIBAIOIINX MTOPOJ MPENCTABICH OTJIOKEHH-
SIMHM CPEeIHEKaMEeHHOYTOJIBHOTO BO3pacTa, odmias
MOIITHOCTh KOTOPBIX BO3PACTaeT C I0ra Ha CeBep C
28 mo 55 M, u 4eTBepTUYHOTO BO3pacTa. B paspe-
3€ CperHEeKaMEHHOYTOIBHBIX OTJIOKEHHUH Pa3BUTHI
MEeCYaHUKH C PEOKUMH MAJIOMOIIHBIMU ITPOCIIO-
SIMH  QJIEBPOJIUTOB, W3BECTHSIKOB M TPABEIUTOB.
YeTBepTuuHble 00pa30BaHUs MPEACTABISHBI Pas-
JIUYHBIMU T€HETUYEeCKHUMHU THIAaMU. (TIOBHUOTIS-
LHAJTBHBIMH, JISTHUKOBBIMHU, O3€PHBIMH, O3€pHO-
OOJIOTHBIMHU M AJUTFOBHAJTBHBIMH.

B BeprukansHOM paspese TpyOka [Inonepckas
npencraensgeT coOol aBe cOMMKeHHbIE TPYOKH C
o0ImuUM pacTpyOOM U OTHOCUTCS K JIBY XKOPHEBBIM
nuarpemam. JKepmoBast 4acTe TpyOKH BBITTOJTHEHA
ABTOJIUTOBBIMHU OpeKUYHsIMU U KCeHOTy (hoOpeKdrsi-
MH, KOTOPBIE CJIaratoT CaMOCTOSITEJIbHBIC PyIHBIS
cTONOBI. Y TpyOKM COXpaHUIACh KpaTepHas 4acTh,
CJIO’KEHHAsI OCafOYHO-BYJIKAHOTEHHBIMUA 00pa30-
BaHUSIMU JIBYX OCHOBHBIX THIIOB MOpon — Ty(o-
TeHHBIX U Ty(POTeHHO-OCATOUHBIX.

C wenpio ompeneneHUs COOEPKaHUS M H30-
TOITHOTO COCTaBa ypaHa B KUMOepJIUTax v BMemla-
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Puc. 1. MecTomoIoKeHHE PaifioHa HCCIICIOBAHKA U PA3MCIICHHIC OMPOOOBAHHBIX CKBAKHH

omux omioxkeHusx TpyOku Iluonepckas Oputn
orobpanbl 17 mpob, mpeAacTaBIeHHBIX KepHaAMHU
Tpex CKBakuH. [Ipemaparel roTOBWIH Iy TEM H3-
MenpueHuss nopoasl macco 100 r mo pasmepa
¢pakwii 0,075 mm. 3 romoreHu3upoBaHHOM Ta-
kM 00pas3oM npoOrr Opanu HaBecKy Maccoi 10 T
U TIOABEpTralii MOJHOMY PAacCTBOPEHUIO BO3IEH-
CTBHEM pPacTBOpPa KOHLIGHTPHUPOBAHHBIX KHCJIOT
HF u HCIO, B cootHomenuu 4:1. KumGepnuro-
BRI MaTepuall, COmep Kalluii TPYIAHOPACTBOPHU-
MbIe MUHEpaJIbHbIE BKIIIOYSHHS, JOTIOJHUTEIILHO
nonseprami cnexannio ¢ Na,CO, npu Temmnepa-
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type 900 °C. Tlocie 3Tor0 MOpoay MEepPEBOTUIN
B A30THOKHCJIBI PAacTBOP, U3 KOTOPOTO M30TOIBI
ypaHa 3kcTparupopaigu 30-mpoLeHTHRIM PacTBO-
poMm TpuOyTtuiagocdara B TONyose ¢ MOCIEY -
el OYMCTKOM OT MELIarIIuX PaJgvoOHYKIHIOB
¢ Omu3kuMH dHeprusiMu anbda-dactuu. Brixon
ypaHa KOHTPOJMPOBAIU 1O AKTUBHOCTU BBEIEH-
HOTO B Mperapar HHAUKATOpa — UCKY CCTBEHHOTO
usorona U (0,0265 bk).

Hcrtounuku st anmbga-CreKTpoOMeTpUdeCcKo-
rO ONpenesyieHus] TOTOBIJIM ITyTeM JJIEKTPOJIUTH-
YeCKOTO OCXKIEeHMs ypaHa Ha TUCKU U3 HepKa-
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Bewowen cranu auameTpoMm 34 mm. M3mepenus
BBIMTOJTHSUTMCh HA IO TPOBOJHUKOBOM  ajibda-
cnekrpometpe cepun «IIporpecc» ¢ kpeMHHEBBEIM
netexTopoM riomanso 400 Mm* U paspemnraronieit
cnocobrocTrio 30 k3B, Bpems usmepenuii nsme-
HSUIOCH B 3aBUCHMOCTH OT aKTUBHOCTH TIperiapara
ot 8 10 33 u.

PesyabTrarel u  o0cyxaenne. Pesynbrars
ompenesyieHus] M30TOIMHOTO COCTaBa M KOHIICH-
TpaMHU ypaHa B KUMOEPIMTaX W BMEIIAIOLINX
noponax TpyOku IlnoHepckas mpencTaBieHbI B
mabauye, NEMOHCTPUPYIOIIEH MTHPOKUI pa3dpoc
3HAYEHUH UCCIIENyeMbIX IMOKa3aTesei.

IlepBbie maHHBIE MO COAEPKAHUIO PATUOAK-
THUBHBIX JIEMEHTOB B KUMOEpJIUTax ObUIH MOy 4e-
HbI 111 adpukaHckux oopasios [10]. 3arem mos-
BUJIMCH PE3yJIbTaThl AaHAIOTHUYHBIX HCCIISNOBAHUI
nopoxn kumbepnutoBsix Tpy 6ok Cubmpu [11]. Co-
IJIACHO 3THM JJaHHBIM COIEep:KaHUe Pagruo3JIeMeH-
TOB B KUMOEPJIUTAX COMOCTABHMO C IPAHUTAMU U
xapakrepu3yeTcss Hanboyiee BBHICOKUMH KOHLIEH-

TpalMsIMH ypaHa U TOPUS B PSIIy YJIBTPAOCHOB-
HbeIX Topon. ConmepskaHue ypaHa B KUMOEpITUTax
Cubupckoil iarGpopMbl 3aKOHOMEPHO BO3pac-
TaeT OT I0KHBIX K CeBepHbIM paiioHam ot 2,0 1o
8,2 r/t Artopamu pabotsl [12] ycTaHOBNEHBI U
Ooree BBICOKHME 3HAYEHUS MJII HEKOTOPBIX TPY-
60k SKyTCKOH anMa30HOCHON MPOBUHLMH (OKOJIO
11 /7).

Hnst o6pasuos kumbepantoB Uuaum ObLt Tak-
’Ke OTMEYeH IHUPOKHH pa3dbpoc 3HaAYeHUI KOHIIeH-
Tpamu ypaHa. ComepaHue CyMMapHOTO ypaHa
xonebnercst ot 1,87 no 3,93 ppm [13]. Kumbep-
muThEl TpyOoKk pationa ®opt ne na KopH, pacrnono-
xeHHoro B Kanazne, takke XapakTepusyroTcs Io-
BBINIIEHHBIMH KOHIIEHTpaIusaMu ypana [14].

OOpamaroT Ha cebs BHUMaHWE 3HAYNUTENh-
HO Oojiee Hu3KMe KoHLUeHTpaunu ypana (0,33—
0,80 ppm) B uCCIeMOBaHHBIX HAMH 00pasilax aB-
TOJIUTOBBIX KHUMOEPIUTOBBIX Opekuuii TpyOKH
IMuonepckas (ckBakuHa 1490) 1Mo cpaBHEHHIO C
KUMOEPJIUTAaMHA TPATULIMOHHBIX palioOHOB SKyT-

N3OTOITHBII COCTAB Y KOHITEHTPATIHS YPAHA B KUMBEPIATAX U BMEIIAFOIINX ITOPOJIAX
TPYBKH ITIMOHEPCKAS 30JIOTULIKOI O TTOJISI APXAHT EJTIbCKOI AJTTIMA3OHOCHOWM ITPOBHHITAN

Hmpl(/)lg)lg Kparkoe onmcanne npodbl Ty6una, m BiU/A8UR0,02 U, ppm
Creaorcuria 1490
P-1kim ABTOIUTOBAA OpEKUHS 490 1,01 0,68
P-2kim ABTOHTOBAS OpEKUIHS 560 1,08 0,80
P-3kim ABTOHTOBAS OPCKUHS 700 1,14 0.48
P-4kim ABTOTUTOBAS OPCKIHS 765 1,11 0,71
P-5kim ABTOTUTOBAS OPCKIHS 840 0,85 0.45
P-6kim ABTOTUTOBAS OPCKIHS 910 0,89 0,33
P-7kim ABTOITHTOBAS OPCKIHS 960 1,03 0.44
P-8kim ABTOJTUTOBAS OPEKIMS 1030 1,04 0,47
Cresaxcuna 1000/1
P-6wmp AnespoimT 310 1,10 2.46
P-7wmp Aprumr 440 1,09 2,59
P-8wmp Apruumr 760 0,94 1.41
P-9wmp Apruumr 1070 1,01 3.35
Creaorcuna I1-4mz
P-1mz Tecuanuk 149 3,57 1,31
P-2mz TMecuanuk 195 1,15 0,92
P-3mz TMecuanuk 202 1,17 0.40
P-4mz TMecuanuk 208 0.85 5,93
P-5mz Tecuanuk 213 1.35 0.45
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CKOM aMa30HOCHOM MpoBUHLUMH K mupa. llomy-
YeHHbIe HAMU JTAHHBIE COTTIACYIOTCS C pe3ysbTara-
MU uccnenoBaHumii [15, 16]: B kumbepnurax psina
TpyOOK 30JIOTULIKOTO TOJISI YCTAHOBJICHBI aHa-
JIOTUYHBIE 3HAUSHUs COIepaHus ypaHa. Taxxe
aBropamu [15] ObuM BBISIBIIEHBI OTpPHUIIATEBHBIE
AQHOMAJIMH BBICOKO3APSITHBIX PEOKHUX JJIEMEHTOB,
TOpHSI, TUTAaHA W HU3KHE BEJIMYMHBI MHIUKATOP-
ueix otHowmenuit Ce/Y, Nb/Zr u Th/U. Ha ocso-
BaHUH THX TaHHBIX KUMOEPIIUTBI APXaHT €JIbCKOM
AIMa30HOCHON NPOBUHLMH OBUTH BBIIEJICHBI B
OTHenbHbIN Teoxumudeckuii Tun D. CymmecTreH-
HBIM SIBJISIETCS U oTnuue KumbepnutoB D-tuma
OT KMMOEPJIUTOB TPAOULIMOHHBIX AJIMA30HOCHBIX
paiioHoB AkyThn B MHHEPAJHFHOM COCTaBe, KOTO-
pbIii ompenensieT GpuUMYECKUe CBOMCTBA MOPON U
o0y ciaBMBaeT UX HU3KYIO MarHUTHYIO BOCIIPH-
UMYHBOCTSE [15].

Ha puc. 2 npencrasieH rpaduk 3aBUCHMOCTH
M3MEHEHUs Conep KaHus ypaHa v TyOMHBI B KUM-
Oepmmtax u BMemaromux noponax tpyoxu Ilno-
Hepckast. BeimemsiroTess Tpu obnacty o u3MeHe-
HUIO KOHIIEHTPALMU U XapaKTepy pacrpeneseHus
ypaHa B 3aBUCUMOCTH OT [Ty OMHBL

00 ‘
1100 —— e
(0% :
‘0
900 HO— L ‘
1 = B j
L= /
_ 700 Oy ]
= I ;
f Voo /
R ;
‘g 500 g, £
g @
300 Y
L AA ________
100 Bt . P s ‘ \ ,
! : 2 3 4 5 6 7

KoHIeHTPAIS! YpaHa, ppm

Puc. 2. V3veHeHne KOHIEHTpallid ypaHa B 3aBUCH-
MOCTH OT DIyOWHBI 3aJleTaHUs B KMMOEpIUTax M BMeINao-
muX HopojaxX Tpyoku IImonepekas MecTOpOX ACHIS IMEHA
M.B. JlomoHOCOBa: @ — BMEMafoue OTIOKEHNS (CKBaKUHA
1000/1); O — ximOepiuTh (ckBaxuna 1490); A — BMemnaio-
T7e TTOPOIBI, HAXOMIIMUeCs B 9K30KOHTaKTaX TPyOKH (ckBa-
xwHa [[-4mz)

BwMmernarornue aneBpOIUTEI U APTHILUTATHI, TPe-
CTaBJieHHbIe o0pasiaMu kepHa ckBaxuHbl 1000/1,
B LIEJIOM XapaKTePHU3YIOTCs KOHLIEHTPALMSIMU ypa-
HA, COOTBETCTBYIOIIUMHU NaHHBIM THIIAM TOPOX
[17]; T moKazarenn B HECKOJBKO pa3 IMpeBbIIIa-
10T 3HAYEHHUS COAEp)KaHUs ypaHa B KUMOepiIuTax
(ckBaxknHa 1490), OTIMYAIOIIMXCS OTHOCUTEILHOM
PaBHOMEPHOCTHIO 3HAYEHHH Ha Pa3HBIX DITyOHMHAX.
Ha rpaduxe Beinensiercs ete ogHa 00nacThb, pen-
CTaBleHHas oOpaslaMy MeCYaHHKOB ME3eHCKOM
cBuThl BeHna (ckBaxkuHa [1-4mz), HaXomAIUMHUCS
B MPHUKOHTAKTOBOWM 30HE KUMOEPJIUTOB BEPXHETO
paspesa TpyOku IlvonHepckasa. JlaHHbie mOpoOABI
XapaKTePU3YIOTCS CaMbIM OOJIBIINM  PazbpocoM
3HaUEHHH Cpeny HccienoBaHHbIX oOpasuos. Co-
JiepkaHe ypaHa B Hux koneonercd ot 0,40 no 5,93
ppm. TlomoGHEIH XapakTep pacnpeneneHus ypaHa,
MO-BUIUMOMY, CBHIETENILCTBYET OO0 HM3MEHUYHBO-
CTU THAPOTEOJIOTUYECKUX YCIIOBHM BO BMEINA0-
IIMX TIOPOJaX B MPUKOHTAKTOBOM O0JIaCTH — CMEeHe
OKHCJTUTENIbHBIX YCJIOBHI Ha BOCCTAHOBHUTEIIBHEIE,

MPUBOASIIKE K COPOLIMHU ypaHa MeCYaHUKaMHU.
Hamu ycTanoBieHa 3aBHCHMOCTE COMEpPKAHUS
ypaHa ot niyOuHbl B kuMOeprmrtax TpyOku Ilno-
Hepckas. Kak BumHO Ha rpaduike (puc. 3), KOHLIEH-
Tpalys ypaHa C yBelIn4eHHeM [TyOHUHbI B aBTOJH-
TOBBIX Opekunsx CKBaXHHBI 1490 3axKoHOMEpHO

yOBIBaeT.

0.9

=
o)

o
~J

=
N

=
wn

—

Konuentpauns ypana, ppm
<
ES

il
[%)

i
[

600 1200

800 1000
I'ayouna, m

400

Puc. 3. Conepxanne ypaHa B KAMOepIuTax TpPyOKH
[Inonepckas

23



Bectaux CA®Y. Cep.: Ecrects. Hayku. 2016. Ne 1. C. 19-28.

JlaHHas1 3aBUCUMOCTb BBIPAKAETCS 3HAYEHUEM
ko3¢ duimenta koppemsauuu —0,75. D10 mo3Boss-
eT CIeJaTh BBIBOA O erne OoJblIei 06eqHeHHOCTH
MarMaTH4ecKOr0 MUCTOYHUKA KUMOEPIHUTOB 30J10-
THLIKOTO TIOJISI TSDKEJIBIMU djieMeHTaMu. Bospac-
TaHWe KOHLIEHTPALIMK YpaHa MPH NMPUOIHMKEHUH K
MOBEPXHOCTH, IO BCEel BUOAUMOCTH, 0Oy CIIOBJIEHO
BO3MEHCTBHEM BMEIIAIOIINX MTOPOL C BLICOKHUM CO-
IeprKaHHEM ypaHa MpH MogbeMe KUMOEPIUTOBOM
Marmbl.

HccnenoBaHue deTHBIX H30TOMOB ypaHa B
nporiecce KUMOEPJIMTOBOTO MarMaru3Ma BIIepBbIe
OBbLTO BBITIOJIHEHO Ha MpUMeEpe TPyOOK aMa30HOC-
HbIX paitoHoB AxyTrw [18]. Ilomyuennsie pesyns-
TaTbl MOKa3bIBAIOT CJalyw HH(POPMATUBHOCTH
usororHoro otHomenus ~>*U/~8U B kauecTBe reo-
XHUMHYECKOTO Tpaccepa MpH HU30JIUPOBAHHOM pac-
CMOTpeHHU KUMOepJsuTOBOro BemiecTBa. OmHaKo
MO3HEe BO BMEMIAIOUINX OTIOKEHUSIX, MPUYPO-
YEeHHBIX K 3K30KOHTAKTaM KHUMOEPJIUTOBBIX TPY-
60K, OpUTO OOHAPY’KEHO HApyLIEHHE HM30TOMHOTO
PaABHOBECHS ypaHa B CTOPOHY YBEJIMYEHHsI aKTHB-
HOCTH JodepHero usorona U, D10 Mo3BOIMIO
MO-HOBOMY B3[JISIHYTh HA MCIOJIb30BAHHE U30TOM-
HOTO OTHOIIEHHS YpaHa B KaueCTBE HMHAMKATOPA
TBepro(a3HOrO B3aUMOIAEHCTBHS KUMOEPIUTOB U
BMemaromux nopox [19].

Ha puc. 4 nokaszan rpaduk U3MeHEHHsI OTHO-
menns 2*U/A¥U B kumbepnuTax ¥ BMEIAOIUX
oTnoxkeHusx TpyOku I[InoHepckas B 3aBUCHMO-
ctd oT miyOunHbl. Kak BHIHO Ha pUCYHKE, 3HA-
YeHHUs] H30TOIMHOT'O OTHOLIEHHUS YPaHa B aBTOJIH-
TOBBIX OpPEKUYHsSIX U BMEIIAOIINX OTJIOKEHHUSX,
yOaJIEeHHBIX OT TPYOKH, XapaKkTepUu3yrTcs Oau3-
KUMHU K paBHOBeCHBIM BenmuuHamu >‘U/#U u
OTPAXXAaIOT OTHOCHUTEIBHO pPaBHOMEPHOE pac-
npenenenue no rnyoune. binskue k paBHOBEC-
HBIM 3HA4YeHHs OTHOILIEHUS anb(a-aKTUBHOCTEH
YETHBIX HM30TOTMOB YpaHAa CBUAETEILCTBYIOT O
CTaOMJIBHOM COCTOSIHMHM 3THX MOPOA HAa IpO-
TSKEHUU JOJTOr0 BPEMEHU U OTCYTCTBUH BIIH-
SSHUSI COBPEMEHHBIX 3K30T€HHBIX MPOLIECCOB,
CIOCOOHBIX MPUBECTH K HU30TOMHOMY (ppaxiv-
onupoBanuto. Ilpu mpubauKeHUU K rpaHULAM
TpyOku B TBepaoi (paze oOpas3loB KepHA CKBa-
skuHbl [1-4mz Habnronaercs pe3koe HapyIIeHHE
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Puc. 4. MzotonHoe oTHONIEHNE ypaHa B KAMOEpIHTaX
¥ BMeTaIoMmuX nopojax Tpyoku [Imonepekas MecTopox ie-
ausg umenu M.B. JJoMmonocoBa: @ — BMEIIAIOINTHE OTIOKEHHAS
(cxBaxkuna 1000/1); O — kumOepruTs (ckBaskmHa 1490); A —
BMETIAIOIIHE TOPOIBL, HAXOLIIHECs B YK30KOHTaKTaX TPyo-
k1 (ckBaxuHa [[-4mz)

M30TOIMHOTO paBHOBecHs ypaHa a0 357 %, 4to
IUJTSI TOPHBIX TIOPOJ SIBJIIETCS aHOMAIBHBIM. J1ist
3TUX OOpa3loOB TakkKe XapakTepeH IIHPOKUN
nuanasoH apuanuu sHadenuii 24U/*¥U ot 0,85
no 3,57. llonobHbie 0coOeHHOCTH OBITU yCTa-
HOBJICHBI HAMHU U IJIs1 TPyOKH ApXaHresbCKas,
rme ObLIO OOHApy»KeHO BO3pacTaHue HepaBHO-
BEeCHsl YPAHOBOTO pPsifja BO BMEIIAIIINX MOPO-
nax npu npubIMKeHHH K TPaHulaM TpyOKH.
Takum 00pasoM, BBICOKHUM HW30TOIHBIA CIABUT
B MOpOJax OKOJOTPYOOYHOTO TMPOCTPAHCTBA
TpyOku IlnoHepckass cBuaeTenbCcTBYeT 00 ak-
TUBHBIX Mpoleccax (pakLUHOHUPOBAHUS ypa-
Ha TIpU B3aUMOAEHCTBHUH PYIHOTO BEIIeCTBA U
BMeEIamux 00pa3oBaHui.

BeiBoawl. Pesynbrarel uccienoBaHUs HU30-
TOIIOB ypaHa B KUMOEpIUTax W BMEIAIONINX I10-
ponax TpyOku IluoHepckass 30J0THIKOTO TIOJA
ApXaHTeJIbCKOH aJIMa30HOCHOW TPOBHHLIUM TIO-
3BOJISIFOT CHEJATh CJISHYIOIINE BHIBOIBL

1. Kum6Gepnute! 11 BMemaromnie nopoabl, Haxo-
IAIIHECs HA YIAIEHHH OT TPyOOYHOTO MPOCTpaH-
CTBA, XapaKTePU3YIOTCs OIM3KUM K PaBHOBECHOMY
M30TOITHBIM COCTABOM YpaHa, YTO CBHIETEIbCTBY -
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eT 00 UX CTabMJILHOM COCTOSIHAU B 00 OTCY TCTBHUH
B HUX Ha COBPEMEHHOM 3Tare MpoLEeCcCoB, CTo cob-
HBIX MTPUBECTH K (PPAKLIHOHUPOBAHHIO.

2. Bo BMemammux OTIOKEHHSX OrkHer
30HBI KUMOEPIUTOBOM TPYOKH, MPHYpPOYSHHBIX
K DK30KOHTAKTaM, Pe3KO HapyLIaeTcss M30TOIHOE
paBHOBECHE YPaHOBOTO PsAaA.

3. Bospactanue MHOUKATOPHOTO H30TOIHOTO
ornomenust 2*U/U Bo BMeIIammux mopoaax
npu npuOIMKeHNH K TpaHune TpyOku cBuue-
TEJIBCTBYET O CYIIECTBOBAHHH B OKOJIOTPYOOU-
HOM TIPOCTPAHCTBE OONACTH B3aMMOACHCTBUS

Cnucok uTeparypsl

KUMOEPIUTOB U BMENAIONIUX OTIOXKeHHH. Pas-
MepHI 3TOH 001acTH MOTYT OBITE COOTHO CUMBIMHU
C pazMepaMu caMou TpyOKH.

4. OxoyiopyaHble H3MEHEHUs] TOPHBIX II0-
pon B paspes3ax CKBaXHH, OTHOCHMBIE B Ha-
cTosiIIee BpeMs K MepCHeKTUBHBIM MOUCKOBBIM
MpU3HaKaM OOHapyKeHHsS aiMa30B, OTINYAIOT-
csi Bo3pacranueM usObiTka m3oroma ‘U mpu
npuOIMKeHNN K MPUKOHTAKTOBOM obnactu. He-
PaBHOBECHBIN ypaH SIBJIIETCS HOBBIM KPUTEpPH-
eM oOHapy KeHUsI TIPU3HAKOB OKOJIOTPYOOUHOTO
PO CTPAHCTBA.
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NON-EQUILIBRIUM URANIUM IN KIMBERLITES AND HOST ROCKS
OF THE PIONERSKAYA PIPE OF THE M.V. LOMONOSOYV DEPOSIT

The currently problems in the use of traditional methods of forecasting and prospecting of diamond
deposits in Arkhangelsk region, associated with a contrast reduction of allocated anomalies, necessitate
to find other approaches to solve these problems. The identification of the wallrock alteration features of
host sediments in core of exploration wells is actively developed in recent years. These host sediments
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are related to the impact of kimberlites, such as tectonic deformation, near-contact rock alteration,
increased concentrations of radiation defects. An increase in intensity of rocks gamma radiation,
concentrations of a number of radioactive elements such as uranium-238, thorium-232, potassium-40,
and an increase of non-equilibrium of even uranium isotopes activities, which is the tracer interaction
of ore matter and host sediments are also observed in the contact zone. In this regard, the study of the
characteristics of the uranium isotopes fractionation in the solid phase of the near-contact zone on the
example of a number of kimberlite pipes of the Lomonosov deposit comes at an opportune time. We
studied the isotopic composition of uranium in kimberlites and host sediments of the Pionerskaya pipe
of the Zolotitsa field of Arkhangelsk diamond province. The equilibrium isotopic composition of uranium
in the diatreme kimberlites and host sediments remoted from the pipe is preferably retained. At the same
time, the increase in the non-equilibrium of alpha activity of the uranium isotope pair in the solid phase
of rocks in the near-contact zone of kimberlite is marked. This is a consequence of the interaction of
kimberlite matter and host sediments, leading to the fractionation of even uranium isotopes.

Keywords: uranium isotopes fractionation, kimberlites, host sediments, contact zone, alpha activity,
2330Jr38U, Arkhangelsk diamond province.
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