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I sdzdzr 2 ydSdz MsLHOdzdw Ol ©Oézj ©Is tf tsdiadias g s Mw € gt Salg
OHBddzd MistcOlsdo des?2 yYyOfmilsd Ci1 . [dze Msmistsdl dL Mmdzj HEz
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[ . ). ) GakmSHdz 1'O0dkzEMmS § tzow. j e toec. jde 2] Of ded

leddzjL €Sd2 vdzdo j tcfiydslsiz Bv@enmpauskis@udedupl,
irina.galusking@usedupl
2RUzMB iz C MC d 2 [z dzd o Dpillafadkrisgeri$dgmad.acoim s tc W .
3uvdzd o j e d Is jilskz tefcfids dz@, . aaOj, L ® L teOddz ; vapni k@bgu

)| fdqtesdid sSOdi3steW d yd MS dn f stctsH On sl dzi € MO M
RBBtH Oteqd WDtz j dar dzso " J B3 dzj e Odz" : dz0B d 3z M Od Is, H
(Galuskine t al b;,201@,Gfdlé& @al. 2015; v OB dz. 1). 10Ljjodls
9 dL d3j dgj dedzr = € Mj des dndfslssQ - S o WzDM@atigshinetis®Hvd d@ 0116~
B3d dzj s ©d&zO R , slsdegsmw h - fmw ¢ tSH dzts 3z MistclzC Is z tc dzts A3
Odzlsq’u’Jtstsafn dssatsets i O, dqrLoajiMmlsdeyr §j o MickzCIlskzttO
(Krivovichev, 2008) . [ ddzj cOdzr -H Ggac@dls dfoB d BzhHPd s, tsB
zO tddigfo © ~ l]'fr]JOHBQBdZGdZBdf,JtGOISO: sl dzj E MO MmOItlztcd
Qidzddi3dlssd3, BtoOkzdzd3d dzdzj e Istsd3, ¥ BB &OWBI K § k2§ His B3V Is B8 B {3
otedzOdzgd Istsd3 d " ddaj dzr 6. 1 dL d3i dap ez & O fnj alaflszd ¢ OR
ftiodtestyjais Odzd yodz M teted Is s o tSAluskinetdd tco g tztf B jso 5P d dzfs

Mjtedd tO@®mOBaddsls - OteOC Is j todz' HdzZw  dBj &z dr Yy ddzt dz" 7 |
(fzmlsr dgv 1JdGd o, RLtOddz ), ftcj HiMIsOo dzj dzdz" - i
mMsmistswh d d3d d en mcﬁm;gdemqlsOGJdZszq’lsO f i o HisO t5dzdz
BZOGdzj L W jtotcd s O BOtodtsW jtetedIls©® d W dzOdsd s O.

vOBdZd yo 1.
f ddzj tOdzr Mmj o34 2 Mls osREBmM,dzO@ i ez MO SO f © O C IsdIs O¢

Gtz § ©O dzOB d8zf aj Cij
1. |dz0B d d3lz )| KCayo(SiOs)4(SQy),0-F 7.1905(4) 41.251(3)
2. |H Ote ¢ Od Is|BaCax(SiO)4(SQy),03 7.1874(4) 41.292(3)
3. [X1 BaCa(SiOy)4(PQy),F-0
Ctezf § O L OHBo dIs
4. |L OH 59 d Is|BaCa[(SiO4)(POy)]2(POy)2F 7.0966(1) 25.7284(3)
5. |OtcOH dIs |BaCa[(SiOs)(VO4)]2(VOa)F 7.1300(1) 26.2033(9)
6. |G OL j § o d]|BaCa(SiOs).(SOy),0 7.1540(1) 25.1242(5)
7. | X2 BaCa(SiOy),[(POs)(COs)IF 7.0711(7) 25.0972(18
8. |X3 BaCa(Si0s)2(S" 03)2f
9. [X4 KCas(SiOs)2(SOs)2F
10.| X5 BaxCaus(SiOs)s[(PO4)3(COs)]F30 |7.133(3) |66.467(24)
11.| X6 BapCar4(SiO4)s[(PO4)3(COs5)]F303
Xifslsj dzydOdz: dets dese ' j d3d dzj tc Odzr
1 08dBzMOdIs d HOtG OdIs d &3 ¢ Is Mtk sEtklkz, o}

Ba(NasCay)(POy)sF3 (R-3m,a = 7.094c = 41.320j ; Sokolovaetal.,, 1984).a IstczC Iskztcdzr 2 Isc
Ote € Isdf@BOd BBz MOdIsO (Isdf 3: 1) 5§ JABLA@TORW; tOh j2
MstekzSskztede 2 Isdf L OHBe 0O (ABMH)MONY, dABBHIK tBh 28
Sr.;B=Ca Na.;T=Si,P, V', & AL, W=0",F. odzlsdtf jccomMS dlstsor j fsH
{{WB](TOs)2} Mazsd o© L OHBadIs], OtcOHdIs| {{VEBJ@@)u}d j ® dlIs
2O d BEHPEF HEzOd o O Is v A, ts Higjddaudgret dd @D18; IGhluskiet
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al., 2015a, b2016;t df. 1) . 1 § shdzj s @t tc dydiS bo § ittty
MOsttodds B' &ZO B dOBLEY j O BIX)Y e s 2 O
ZOB dBzMOdlssds d LOHBo dld -Y s iWeds1Gmsde oW defimitd@siso
C O 5dzOls OBRL g OSBRI d Hts. (uvOBd 1).
AV Ay Ay=" A0,
ATO) A Y4 VY4V awsy0))
JuAys Ay Ay A0

" (WB.I(TO)}

y A Ay My MW A(TO,)
W, VW,V w70,
aroy A YAVARY awsiro)

Ay gy Aayy”.”" A(TO;)

tdfm. 1. | Swlkd&isdw] fgjdkj2Mso0 dOsdEzmodlso f O
{{WsB1(TOs)s} (s d§ WB(TO)} d ({s[d T =i P°LYy", S Al Ti=S"C.

RMMdzj Hso Odzd ™ YOMIsqdudss B dzd W d dzO dzfy d @& O dz'
1 sdz b d, 2018/E1EBIRE10/00272.
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MskC sktc® dzso tse s W O AslkMsCANCaABARAJsFd / Ba 1 ¢ H t
1984, 274, 7833.
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l. s. J10Ddddari. Wse ,1 stcdmse O
[ ddzj eOdzsedyu MSd2 oL j2 dd. ¢ .vgaranindntlfiudzO dz0 t ¢
[ ddzj eOdzse dyj MStsj MtsBteOdzedj BzL j v, dzsmw h j ¢

Bddzj ceOzse ®© d G jtsrndBJEO OCOHJBISCO ¢. . AjtehdzOdzO
MOBO  smMmd2MEOY OCOHJ BdWY dOESE, M SCBlsttets? izl 2
1714 fossHfaed COLEZ 1 jstcO | jdzdStsets HdzZvW s kzdeMmisC Od3j tor

Cdzdzj S ydw HSCIsttc® std-HBEBODP. | klsolrdd' 6H Oc K HID 3 & dzO
skdmlss Od3j telz, GHJ Br'd& MsLHOd LOY §fdg@or 8 0 ji dz's dzd fuy da
Bddzj cOzsednj a2t ®MMdd, MBLHOdzdz 2 5 L OR Mdzz 1
ftesme jh jdedw ofmjn Mdsjoe dzOfmJ dzj dad W . Clts otcj d3W B
MdMmisj & d 6sttcOddL Oydd MmMdMmisj BOIduU) e 2 dzOk ydats?
skzdzmils C Od3j P [oddgigifmdsQdz’ dzr d3 S OB ddzj stsd3 oM dzd 1 & MM
S OHjBBdd dzOEZS d wogsqq;mcq'-mbo¢q fiteoar & Bl ud
1836 6., [dqdzgjtcOdz dgr 2 COBddzils B" dz ftcj sBtcDL ts9 Odz
[ ddzj eOdztse d yJ M¢ dpS sz LQRO Ht jiyfiyfd 2dz20E2¢. 1 0 ftoslsWw y j d
fsmMiskzyf Olsj dz' dets tOL o do Odzw , dzj Mdslstew dzO o fMmd dMmyr
ytslstezHdzd € Od3d d HcftGJleistGG)d3c{ BzL v o tOL ds] otc]
| sdisdetsmtse, 1. u.Jjo) @dd@nh, 11 R[. sB8Ch Otetsa, 1. R. 1 jt
Hts. 1 4 Misd3dzj dzdzts, 1 Istsls MmfdmtseC 9" HOs h dQfmw Hdtej ¢
{smd2MEs2 dBfjtedd Boyds JosHsd)dls! dzd  d3j dzj .
MslstczHdzd S s diZzL J W w59 j IsmCds cfipts lotddzj ndglgdd&dd  IC. Isrs. qutqu
r.da. J1jdvdSddz, 41.1. 10ttmMOdtse, ¢. ¢. | SHBSOdECBY,

mMotsy Stlzfdesy MseBtcOdedy dBddej cOdzsoa o t sMimdd d t
sBi jHddzj dzats d MdMmisj i3OI d L d tc g Odetsf mo € asdizdzjj €@ L2 dzdfy dz'€
WisdzH On dBkzL jw MtsBteOdes tSEtsdzs 150000 B jElstsea -
9" Mo COr o 1 CMIBLdydBdedesd3 L Odzy BEL jW o HMISO:
5000 drLejMmisder = dB3ddzj teOdz' dzr » @dH ey sts dprydty dizx®mfigd
fherhj 3500, d LdOydlsj dz dzgOwv dr yOfmls! wodzw jlsfw

ZOtc OB slsOdzdzO% L © 300 dzjls Mmkh jMmMseatse Odedw izL j v s
stsdzySkz o twwOLodlsdd &L jwv, tOmMyteddgz@ ji® datk®o Hjj W iIs P Hz

Hise Odzd 2 ) jes Mmlsj dzOr, O kOCYJ

dzsmis d . [ELj2 wodwjlsfqw MmlstckzCIlsktcds @3 § tSH o
OCOHJ BIUIMEdd3 ddmisdlskzlstsd3, ylsts, dzjah tstefda) adafidssd d Jd3lte
o COoyJ mMaimmdph gedz®lsj dz' MEtsets Eytejyrnjddy (¢1 Mt
L OHOYO & . stsdzl €5 LO 2015 EtH MtslstezHdzd C OB BzL
BB dzd Oz dz" =« o9 dHEBO. dJeEBHdY Yjbit §tesifkOIlgtsd aJOs I
Jj gts HOdz! dzgj 2N j JXXltceDp ® H:lsd jo dzpH tcj dzd § Cod3f + ¥ Isj todgr ~
mMse jtoh j dzgflseo s Odzdw BOL HOdzdzr » 9 ftetsmojlsdlsj dz2 M d
dgdW tcOMistczC Iskzter d deW¥ ste 3Oy d s dzdz” n BBzL § 2 dzr ~ Isj ~ dzts
dL zyj dedy O dalgcpdzj dzO0d d3dz®© tlzts Iz to 5 9 dzj ff ooBBHBA o HJ2Mls
Zdz! stcOIstsdzC dr dRBjlssHtses dMMmdzi Hiseo Odedw Ise jtoHT & Is j d
COdgdzd toj L dz' n dL Hj dzd 2, dn dmststedyj MS dn Ctstedz 2 .
f smiskzq dzj dzd 2 B deide[Q dzts @ 15 € tetersi | ez dzj W dze B dlIsj dzj 2 ¢
Bac;dchtslsa, ~nzHsyddSise d dmMmSkmmlseose j HISS 1 Misj Isdy
OCIsdo dzOYW fJtetsf OGOdzH O HBMIsdy J dzd 2 B dzj cOdzsedd d
Eyd ez ydzr = tsBteOL 59 Ols flzdpd getch d isigi R BE B s MHdetko ¥ |  f SH
dzso " j tJLjor ® HJWIsjdzt desiplsd dzzL § w. Jded ftedL o
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o[ i MSdnmn EZuydBdzr » LOOJHJjddWn
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tcOL oWy j dzdz" = Biggec @B @OBEHJIs! v o EMlsts2ydotsdy o
O3 dzdlszH" drn MsObdyd Mitsets Md3j M jddvw MEzBBdtelz: Is
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Odzdsdzse tsls 184 Hts 144, fted {Itsd fkh jMmise j dzd
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Mtsd Hddzj dzed d sfls O Ismw dzd h ¢ Ud lse j tedz" § Csdzr yo
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[ sOdzt desj dLEyjdedj MlsickSCIskter OCOIktse ftsL o dzv j
I BHsadSE 8o O d Hte. (1987). 1 thdtse | BGBLOL 5o Odz
j d3dzj L J BO © tOL dzdyder 7 f sdzsmlswar, Colstster j BT dzd
COdedIsOrn d COwMmlssor d3d f EMlsslsORBd © dL o j Mmisdgw € O
dzed ZOdzd M+ o YdHEdr dOoOR, rRrOLOCIjtedzO® COf dzj o d
Ctoj dB3dzj L j BO Y tsmdzy L Olse jtoH | o @ded W tstfintdz) o1tz M O jfl
Odzj ded d Csdzals ©OC s O f Hd MY J temd ts dadzts 2 fMtcj HE2
sL jtededMmisr j CtodMmlstseu@didisd N Geigidjn dazd B O @ztp jf Az,
j o) Ol toj dzd CIsT ts fLydde@ Canmpfogit §f 200,0 3) 9 8 2mOdzy j H sdz ¢
Is O dzdzdfn Qedj Eisfiijy'ts wds j dz! dats, sBtOL v MW jtesdzdIsT d dzqd
BOIsdyud MSdrn StodMmMsOdzzses f) ¢ jsdiBj stedyj MSddz tslse-
G Olsr Wstedidtokze sffw o hdesSCsd3 dJdzsj tco Odzj Is j o3
LOdz! stserna d OdzHjLdlktser B ¢GORfsday®me dg sz’ 1 d 68
OHEkZMmtso KJd mdw, dzts  ff tod MicOo dzd Isj dz' dets dzed L €
fOHOEh )] © YdHSEE &oek dL §tHmMlsddzOs hds otHT
hao dzgj L d2Oydlsjdz' dets ftojor hOsh ji HiPoedgtetzdijils of taljCigdey
sCtelzy O hg?. mMtej H T, sBteOL W DudhodzVallmag, ff r1lOr1l 1) ¢ Cffdixk
cOWddz steOydd Ltsdzj?2 ydtedlL CsdzdzsHd j o § ¢ ts dzff
HO © O0OcOltsearn ®ddzH Odzd dzOr B J M juyudoeOjls W dd
~sHdl dzO0 fMilsj dz¢ Or BIJdZHOdZddz M BKOL SHOdd J &3
dzd dzOr dzdL S 85§, ss SOk ydw ftedetsHdls €
Md3d 20 CBsdzyj dzlsted yj MS dn fdzts j o Ctstod L tsdzls O
dsduyj MSsdz Mtsmistsw dzad d Wdze JHO o d3d dzH O dzd dzO -
jIsjtese ] detpizPied dfizddfl B Isj B | tOszcOR o wfMisr 9 O h da L
ltcd BBOLBOOddd OcOltse o Eyj LOkejtHjohdr
B3y 20 tslsdztsy j dzd W Ctsdzgyd dzlsted yd m< d n Mdzts j o ctstedL s
JIsjtescgjdzedL Oydj 2 Wdzte dH O dez® d 0O txOF byt iddzr X 08 OLe Odzi
OCCNadken( 1917). 1tod tsBtcOLBOOddd dO cttOddyj +Isd-
ddzjots? Hdzj dz€ d it esHWdtsets OO o tOMMsd yd
fsorhjdedt HOodzj dedW HfsHdzr fztsdjidgiBdciOdizdz’ § bieigBIsC
Bsm S0 A OGtcj GOIlstso G j dzv . 1 d SHdzZEC tcOIs dzts § fsolsts
CotedL SdzlsOdz! dese s Isdftseo lsdztsy jddwy cjdv dsyjls BT I
O tsfMisr 9 O h d 2 OG Olstsdztsmdzr 2 i dzOMmls ¢ =& dzqf dzlsdieCiirtso]det
CdHESIsj tdzgOdz! dese s ftetsyj MMO dzO Issdzh 2 o dzC Odzd Istso .
10BdzZE HOj tBts] o dzj Stslstste’ 7 OGOISOR dL d3j dzgj dad j  daC
sBi W idz] dzts: Q) o MmMkzey0O,] B tdQLL ] Qg j OF @EXSadztsadzOy d
ftsH odzdWdedj di3 OIsgryfjdets? MmMezspsmzPo ™ Jdzd dL d3j dzj ded
fs Ctbtets?2 MisjCOjls dzOs O; B) o Mmdzlz 4O y &midcfiLds o C
OcOlsdtsmdz" » oabkdzEOdzdlstse © ME &ZOH YOI 7 HJWSteddOYJ
Bsy dets f zlsj d3 OdzOdzd Lb® - f siglftelaH jOddaffdz @ C Odstisdzh | o & dz€ O
sted j dzZsdteso Cd dBBJdzH Odzd dz d dz2OS dzsdzO tslsMists2 dzgd S s o
l dzj Cslsster 7 OG0OIsOn dzZOB &z HOJj s  dzj BH dzsC 6 Ols dzs §
C fJijtedWjtedd dddzHOdzdde M jsSiBicOdls tsie ©OdaAEfj dff ~dzOd d&dts dafd
5¢ sdzyOded 2, dzj 9" atsHWh A LO ftej H dzr CsteC d d3d
9" HO9 dzd ® Oded v dzOB dz¢ H Oj Isw f &zOMmiIsdyd M 5§ dL cdB
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fteddzj cO hdrn Mmdzsjo, MmodHjlsjd MseksMjj ©w fWmdths
(Fronde| 1962) . l " HO9o dzd &9 Odzd J BBJWfr]deJIsfr]W My OlIsd J
fitedsHdud MEses o' Biauh] o Da%) W dztzd H @O Gzj ¢ Odzd § &
)
dz

sflsT 90 h g2 OCc Ols s dats iy dz’ mws
6cOlT o ewLCdR CdMmdr T &Os @2 fEf jdeaidad g to dis QL2
fdzsy j dede’ &5 Octej cOOBd Stedmlstss OdkdlsO, IstdHdddd
sflsjC dtso Oded j &5 zOo d bkikY¥tse M §ofdjHEE" j2 ©Of
Wy qHOd desflsd, . j. BjL MkhjfMmlse | dedesgts OdzOlB s
fsdzsflsd o ddksW¥dLOr ddjvls yoOhj eofMjecs Odjs
ftejHY sdztsy j dzd ¢ Von BighthGTen W j1d8G 0() ©B K OL 5o Odzr W dzs g H-
dL MsjS &0 fud jet ©OMCdMmsOdddL Oydd d MEL HO:
[ HEA t5, Zydlsr e O t©cOL dtssBteOL ] Wttt d Bl j @3tse
kOGCy ] wOMbottwjddj d of dtsh -ugd®drhqkzdey & deidgd Ot @y
OcOlOr ddlssW¥dL dOBd® HOY sTY Cdayj delsted yj MS OW ¢
Bsoge rMsekSskwr, Modujlsjd Msok¥hdj © Wstkddt
Edsjtejdedzr 7 Isj s j tOktcOR .

dbBjlsdmissor j yjsHT 1wOLdedd d uvekzcesOw, dd
f zsMCsd shdse Oddd, Wstthkdtss Odkdm! , ojtswisdJ
fsctods Fdz 20 L dzOydlsj dz' dgk¥ czksddzz d §ted kd3j t
stcj P ddzOdBd, HsHeasHdoh dd&idd wWOMIsetstc. RMssyded ¢ s
oHEMGsMd | cstedLsdlsr . Ads dHr §sddshls: s L Of
dzOB dz¥ HOJ Isfyw  IA@cfa@lsuydds’ -~ daddgvintse r 7 tlsMmiss2 dzd € o . |
sMisOjlsMy 8O LOCOHBYd &, rtlsY cesdOHd j 1§
sBtoOL 59 Ols! Mw BdXZzOGtSHOKY dzj cOo degs3d edes Bz Isj yd

r

b cOlsr 9 COtemistsar A fsdzehisY 7 ZOPLd BizB|s dz' -t
Csdzzlso ddzMC dj, Whttddtose OdzdMm! Cctolzdzlstsar dzd o tsH OC
tcOfmlso tste” dL o dzj € Odzqd tcOMmMmJ v dadz" 2 ) gL o j Misdav &
] JHtetsMisOlsd yj M J HO8 dzj dzd § tcOMmise stetso dziols tefomytdts
ttOflse Stetse  dL

EstedLSdzsOdz dz § Mmzsd o OC R

s
sksmisj2 d §silssdk sBjMYfj udse Odt
Iy der B’ dzd WsktdRfeso Ol MW dzO® kst
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]
mMdztsj o ¢ j dzvw . 1 s
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[ dsd 6Ok O
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S ZOMmistsw h j d3izf tc Beige3) defpdiddgien (s dzts fp dz" CddizB j cdzd Ists @
IsjtetecdIlststedd cSklsdd dLejMmisdzr Istsdz S5 o s ydets?2 d yd
fesoddydd (c¢?) o ftjHjdOa fwWisd f§sdzj?2 Mtej Hdad {fC
H J o-dzdip dzd 2 C OtcB tsdg) o ssBOMHIE B Rdapflcdrdstse se s
BOGC BOIsdL BO BjLLB2MESEs oatLtcOMISO Ol sdztsy j dz |
dzj O dzdzOL ts dzts fiydzr . J f sfydzj H dzd GESHT Btsdz h 5§ o dzd o3
9jJtorndzj sted OMBse ™ 7 Blsdztsy § dzd 2 & Ohgjdad R ) lists tpdzte 2 toy GIE ds
(1 tcOrROdzso d Ht., 2010 d Hte.), MmMoedHjlsjde Mlsoks hj

Mtcj Hdzj § Odzj sL 52 ME G 5, Bfdz d3jLtsLs82MCd?2 (sted OMBso
BOGc BOIsdL BO.

) 2015 GsHEZ o H J tcOBBBl®'" i 5 tc@isthE s dzlshOO € dsrizw
dzj ke OH d yd tsdzdz’ R Hodzn t sMidd &jmMssesy Hj dd?2 Oddko
Jdzj dzj S ME BE TS q’tstzWIsc{W (t imMfeBdzd ¢S O vORO (cSklsdw)
fted LOojteS ] BRtejdedj 3 dzs€ Odz' dgr 7 BOG degddgai .2 Odigs BC
Br dzd oemSter Is' -»ip@eLOWescjj dfdistesH (kW setcBo j dzdls' ) ,
OB COC oBmBLBsYyd j StOlsjtedsr | yOMmlsd ¢ ddie BtodizfIstse
fts Motsjdz MlstcOldeteOWdyu MS B §tsdtsy jdds s sStetsHT
MeiHdzgj 65 Istcd OMO, YsHMmisddzOs hddzdd wWeodzwe sfqw  j e $

1l &z dzC O dztiscjOdadstay dzr | ff gty ¢ s o jLisjddly] dztso Olstséts Yo j IsC
Csdzdyi Msoats RO jted OO Ekdz stcOtsMmMdzseo detse s MisfilsOo O,
fpdzs H s nizstedIsdL dtetseo Odzdz” d3d -z dx' BloisQEE ifpddts(o dz'h R dztsthytsists H
oCdzr yjdzgd?2 wslsdzgi yoeslsmw IsO¢yj cO0d €§d (HB 2 Mmd3) €d
sBdZztEdi3¢ s COtBtsdzOIsdzr =  StetsH, Otcc d dzdzd Ists o . ] StesH
ndzstedIsdL Qudsd,L Oy d f dtedisdL Oydw. v iSO § stot
B MsOdizd dzOB dz¢ HOj IsMW CEteOHOYJtsdedzgOWY Mzsd Milstsmlss
1 sdzsfyr 9 fttwtsHy fHtj HiNlsOo dzj dz Yd ted HS9 Odzd § d3 Mmdzts
Odzj o tetsf jHfdmdsdscplast®eo 52 fMstezCIskzter |, sEzW tsctcOo j dzdIstseo  f
BOcdzj IsdlsO d FRdstedlsdL Jtetso Odgdz" = 9 Cdzs yd ded?2 tsCtokzc d
tcjLizdz SOIsOdz toj dzlsc j desW OL sotsets OlzD&YhpL O LPBIYBH T
MdHjiteldds%, Od®Ms®OL Y sHyYddsj dedetsds Csdzd yj mlseaj fHtedmizisfy
ddz' osd dedls, tdzdeo ddz, d&BOGcdzjIsdls d ~ttsdidls.

RLEyYyjdedj dBddzj eOdz desets MsMlsOo O ffoslssdsyds -~ f te
Cydd, ftcj HiMIs O9 dzj dzdzts 2 B3OG dzj Isd Is ts a3, ) f SH Y
O disg dsQfds , f sdzd ¢ § dedz" § ~ntosd3" f ddzj dzd H -dzOtc G R Is d Kz,
CsCfjds, o JHJuetagds ®, LSEERRdd dz, fdzs HO-, W shy
dCObtstese CddiBjtedzdlsseo ( ZOBftetsdlstseo) tslsdzj YO Isf
j Hdzats dzd dztsfg s BO G| BOO R id € tetstf 56 g to & tizls fyts 30 & 'tsdetk
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sSMOHBYd 7 St OlsBOdzd2 AGP 230 d 306 (s
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Htc. f Od3WIsdzd € o .

J LOoadMmMddismMisd s ®HBOljtedOdzO CdkzOHSd d 1 € d
Wisded S s dzO@ dgOtekzy dzr n Mmilsj dzOR , o fYHCdjls], o
toJ HJ dzj dz"@ t©OL dzd ydzr § B dzj tcOdz" .

s O¢, ZO L OfOHdd §tstlsOdzj uvMmfjdhsets Mse stcO
odz' » tOMlsoattcOr, hiskzCOEZKLS ] dY JdH OdOfndcalss dc @)
CtetetsL dsdzdets? o' 3¢ ) Mdojtodats?2 Mmlsjdgr Ctsdzs fmj o
J 2OteHdls d B3d OB Jidafdsy f),o o Fiflae@RGRZstg ¢ MdH" o M
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LdzdShdrR o tjLbd OIS CdMmdj ddY ykckdd §sH HJ
stster d@3 B' dzO tsBtcOBBISOdZO MtsB stedzOW ff dzsh OH 4 .
lted toj MsOoteOYdd fHSAdZjIsO 1 &zZOEtso j M jdMS st Mtss
Miseo stcOn d3j Mis OWHY dgjr ddzffv oddjHdd& d ~fn Cted Mis Odzdzso Mk dz
dHds?2 B3UOEHBdEd MY dzsh dzf d3 dzOdzj ssdz fsCter 9 O h ds
Yodzd S sds Mtse stedzts?2 f dztsh OH (] .

dtorn Odzd j dz' MEC BB MsBtStej Mtsdzjor j of yoajlsr tslsdgj:
sdz' dzOr, BslsOdkzOR, IO d o ddesjte! jtoj, o YOfls
Li2 RO8OAO I 11, R OQdzO | | d o d&&idz hj2 MmlsjdJoc
S 9antsHO d d@OHGtBBJ2 oHtd Mjojtodsets 9ntHO

foenCdzilsy ydwSbod  dL sy sjdesdgijedgdWse ™ gH O §Ogz
¢ Od3j dadz" | HJlsOdzd, dzO0h j o dzd B3O dzd 4 ftedodzj €
sdlsj dzd 20w fdadkO Mt wf§fOMMSs2 BOhdd M &OIdd
sdedts asdwtcd. 1 1949 ¢. dzO B' dzO h OdEy didg iz o
52. 10 tcBtlds? Mbtsttsdy dhbstedyj M2 1 dz
flsOdzdr wttsLdsO, HIYECOSSCEOBKEO Cthktstsets Glso

dL Ezyj deder = dz2Od3d tOdzj § bisidzi HEBES s MBB izt Hfodzts I |
sdtse, ylst) fpoOr d@dd j BOE ZOHsYde 7 KOl jtedOdtse, k
EyOsh j2 MmejH', MovwLOddets?2 ) StOmddz dg8 &8 1§ ts
Hj dzj M-t jdm Oh dj o' Msdzr , ftoj HiNlsOo dzj dedz’ j Ml
COlkzts O) , d CHtedds Per sdql@ls@dafizr (5d  dzdls O
) .

ddzls j to! j toj f OdzOls 1 sfisded € ts9 O (1 MCtse) i toc
sdz LsoOQoah jesmMw HMAzvW ["teOdzj dzdv ftesn O d HikzGc
Otclkzy j dzg@ L dzOydlsj dz dzr j ¢ swa] ydeBlste v mdz dzC O v €
dlsOddls O.

fsHCdzjlkj vesdySitses mMsBsKO (¢. (MOl Od
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R.1. [OfOwBdPO wjdzjLdjesO, 1.1. JteijBjdjo, 1.

Rd&zMisdlskzls CtdfsOdesctO¥dd dd&i. o¢.1. zkeddSse O
t o1, [ M on@karoya@ciydmab.ru.

RL EZyj dzd § sftse j dedzts fyls j 2 Ostsdidztsets Mistetsj dzd"
dzH OB dzls Odz! dgs? L OHOYJ2 M yjdzzs MsSLHOdY o
cdesL Jielzj B B S OwOSCIs | Bk @ ORDdzd w Is & & &z b &6 @z
desdz f ted EZfmils Odzts o dzj dzd d oLOddisMmaw L d By HE
flsOdzczso . Y tetso jHjdzdj MtekClkbktwdr 2 dhMdj Hise C
Isc¢ j dzs o MEHFW tc QEj\Pdsttedisddz 7  { dzj ClGtsts deglptisdiiHCemts frifCt
jHjd&dls! MtekSkktez dhMMdjHE] B & «&Oljted Odio
Cdj HjbOdkd MbtezCliztedr 7 fjtojMistetsj ¢ fted Lt
Ofr]lslth’J sj B 1 dzjteetst sistej B dzj dzd v tefipls chedPBdrdste L
Odz Isj tedzOIsd o dzr 7 folisty qaifch Vs o)  « digij tef3g ffals.” ,  SMdese dar
wodw jlsfqw ol dtsts i3 dzdzOV  Bj BB OO, 5B MY j ud
4dZJtGGc{c[ o 1 zjfizdHERIEOs N jj dzOf 0o dzj dzd jztsiyo w
Hzw 3 BBteOdz, t©OBBISO40Q - Ad tod § tsd &1 ISIFR0 Isj i3Y j t
ZOdBtsdz h OW 1 WWjCldodasiis: Istsfdzdodzr 2 1 dzj 3j dzlstso

R L dL o j flsdz A BOIs j ted Odzts © kOSdd IstejBBO O
MHn(AO)AH-O (f =K, Rb, Cs, NH; ¢ =S, Se, PAs). t 2t j toff totsls ts dzcdzOW  ff tots o |
ROl jtedOdzse MowL OO f di MbstekzClskztedy B ©hs j da
dZj cdtelzs hdnr HBBOo®BS ddzd HjWjCltse toj Odz dats?2
Cted Ms OkzdzOR YL otdYE s fMHj &ZOL' dy ™ Oz L 8O % Od dzdsjL
WdLrduyjmMedr Mmoats2fmilse: Wstedzddteso Odzdy HJdzOBBd yd M¢E
MowL[jOC Otctse @, SBEDL s Odzd j d3dets d ENCALtcB®ARS  HIRfEHifldbty W

o tsSHT Wistcdzsd tctso Odzd | Yyomls d ydats tcOL zf theWwWH t§QJ da
Histf sdzdzd Isj dz' dz" d3d  sL dydw dzd Hdzv Olstsdiice o tSH StetSH
M (Makarovaetal, 2014, Dmitricheva etal, 2014) , MisOIsdmilsd yJ Mldsj L

Zd3d dz¢ 1§ dzd 4n o v dMpEa@vaetal, 2016).

) tcjLEzdz sOIsj off jtco " j ftoso-Bdzfizozs T G Hipks a 515
KsH(SOy)2 T (NHg)3H(SQy)2 T H,Ots B dzOtelz ) j dats, ykss L @%Jthqu ¢ O dz
OBdBsdzd™w (a3%) HBsMisOItsydests HdzW fteddzydy d Odz dztsag
Mstczdelsdzte OL sor 7  j tojFtsWdsde ded o j u tRifizs e@élp j dz' dzr =
dL d3j dzj dzedv OdzdL slstesf dd CteHd dZOYdsddsets Sty .

Ifjtear j ftotse jHj dedats@sHROy @sHIQizdQ ( thdf fi\afatyaetal,
2016) fsL o tsczd dzts S tej Hj dzd Is ! Efmdztse gv  f tsdzlz yg dzd W
Cs(HSQY)2(H2PO) [5], Cs(HSQW)s(HPQy) [ E€FH(HSO,)s(H2POs)s (Makarovaetal, 2016)

Lfls Odzts o dzjtails, dzd Y Mo 52 fidstHSOLLMEPBYs O GettSD)s(HPOy),

90 Cdzs yov Cddzj sdSkz Mmistolz$ Isntdafly d2shg¥sie) istsfsinis § uf & f Bsw
s j Istc OPQy/tS®e bk gj dz h j dzd j &3 ud fi) dz®lakartvg Grébene\elzl, 2016) o W L |
Ldzed S Odz' dz" § 1 & to difiplic@ERtIB@)AHPQ)s § j Gj ASHYIS o WOLE
ftesosHdBsMis: 8 ftod ldshmdlsjd ds djo' S Isj
MsntcOdzw jIsiw ftoed tsn dzZOYHjdedd HEsMIsOlstsydets HB &G |

t OBBISO or fsdzdzgj 2O 9o ttOBRBECOr 1 RI oc¢{H] @ddstEIs
dzj stec Oded yd M< dn, stec Odzed yd MS dn d Bdtstce Odzd y
tojdalscjdesomMisets  Mddmtlstesdzdzse s L dzlzyj dzed 2,
fsHHJtYCJ fts 1 tetsctcOdd, WEZdHOdgj dzlsOdz! dz" = dMmM
BOj cdOdgsaczC Isztce d Misdy§ j dznld4h.2016cl L H j dzls O A~
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[ OCOwoXn bzl j tof totsisBtzd f) I O dzdz’ M it MmMstcOdo O h d A3
Mmeow L WdgfiL S O Iseo j 215t 65E3). 8. 482839
[ OCOtetsoa ®© R. 1., JtojBJjdja3d btcd y,j osOsEigtbdzd § 589 R 1 R
[ sSdzB d dzd dz®@ MMdzjlH. 59 Oded W Mis iz € Is A HSOMHHE D) 6 d M ls O dzck
stedMmMsOdzizscgtcOW qw. HOL15. v. 60(4). . 552
[ OCOtetso ©O R. )., JjBjdzjfasdbtcd yuj o d Ofmd iz j o s BRBEK
[ sdzB d dzd dzO 1 . 1¢. ., o § @LCRXGQEz d3ts dasHBQ@) H{HsRDgzdits o
stedmMsOkzdzsctcOWdw. -3O16. v. 61(1). w. 24
Dmitricheva E.V., Makarova |.P., Grebenev Vdlbinina V.V., Verin I.AGrowth, structure and
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2. 1 &zOs s dztslotc e H O BECtOMEC O Bddzj cOdzse. sdjo: 1 O
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foslsw yXVilehd Hdzv Bddzj Odz' dr & COBddzgjlsse COC o
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Enumeratio fossiliumRossiae indigenorum, classem quartam Systematij mineralogici
Walleriani constiientium. Presente a la Conference le 27 Nov: 1788¢ 6~ d o
[ ddzj tOdzs e dfli i 5.0\ 15 to ) dfOpdp® § dztd [ . 82 94.
Georgi I.G.Catalogus Mineralium Musaei Academfaeientarunimperialis, methodo Wallerii
digestus. ANNMDCCLXXXVIIl /41 & d dzdh@B o 9p@t-Hl. [ . 81 2D 6
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Rdzis gkl ¢jcaggdibdcsmddd 2, §jbescecoydd, d&ddz G
f smMC o O, nasw@gemu @

Jdzdeoddz wWodzw jIsmqw dzOdeBsdzjJ tOMftesMmMistcOdz] dzdzr d3 o
fsulsd oMjeHO yYyoOMmilsdydes ddzd ¢ sdzdetsiyls © LOd4 M § dz
COteBtsdzgOIstsdz d Htc. ), yYbt kmdasydvjl Jjets dMftsd L ts¢
CdadsB j cdzdIstseo 82 fds@aizdg H.dzd § GISHT ) dzj C slstster ~ ¢dd
sB dzOtclzy j dz tslsH j dz dz" § ddzls j oo Odz tcOLijL SO ( dzOf
Kamenetskyetal., 2008;lonovetal. , 2010 d Ht. ), MsHjtyOhdj Mo jyc
ftod d3d tetso ftcdB"™ 90jls ( 1 tepjtcizd@deHidd , M S ¢ dde s ae® . ) . 4
ZOC s ddzlmw HEBMIsOIssydzes Bh Jtedzr 2 BOIjtcdOdz 5 BMsB .
(Gaul et al., 2000; Moore, 201Ramenetskyet al., 2008;Brett et al., 2009;Mosset al., 2010;
ssmMesadysd2, 2009 d Ht. ) .

1d nddiuid¢ dicygstfdags ui MCdJ thtse j dzdtsiisd tsdzde d
feedzd $Oydd f§osmdzjHddr djls (Bussweiler et al ., z
Foley et al.,, 2013;Sobolev et al. 20009; Prelevic, Fol ey, 200°
d dzfistc z 3 platzls @l W tetso € d cjdzi L MO COC MOBBEB 5dzd
f StotsSH. [ MsB j dzdzts 9 Oy dzr &3 wWo dzw j Isfmw dL zyd dzd § GJ s
(Bussweil er et al ., 2015; Cordier et al ., 201
fesmMitsdz C2 oo ld fdzggetEPdzO o CddiBjtedzdlsOr ExJ dzO
QI ftgjHdg ldsi3tide - HOfi§lAM[dr ( Bus swei | er et al ., 2015; H
Cordier et al., 2015 d MmMmr &¢d o 1 Isdmr tWOBKISOR) .

Jdzdeoddz o CddBjtdzdlsOrR B" Yydets ftcj H Mden@rd,dzj dz H o |
1982; Mitchel I, 1986 ; Kamé n g tds0iC yic € ot tntls ddzdgc 0 0 8
CodMmMsOdzdzOBRd tCtokzcdzsets -161OB ( B O Y d3dd  dsdddodefdiatdgyf ©
L sdzOdz! dz" d3d S ted Mis OdzdzOzd ) .
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Lidtejdz wWodwe Isfmw Cfd dzesC ted Mls ©d3d , O odzj " dzd J Co2d
CddiBjcdzd ssoatsets tcOMf zZOo ©®© (Brett et al., 2009; A

t OB BIsT f sfmdzj H dzdz® M dzjj Is ,H dz¥f ) thetg dz j Ldzd W ftospdzj d@g €
BOGC BOISdL BO dzy IBdz! S5 HOdzde § 5 Stsdeyd dzlsteOydd Mmls

des d ®HBOdzr = 1 dzj 3j delsse ( Sobol ev et al ., 20009; F
HOLBdzsoa O d HtG. , 20 1Bargin€a@ar di 2r0 16) 4 ltc.¢ dij BR) Azb s 0
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BOdZsdA&¥ets 5. 2N0. 2 & (Mattey et al., 1994),
2000) Hdzw CddiBjtodzdlstse sddisBjtedzd, O dzOW ¢Wted €S
dL sltsfEdiple@®o G CdMzstesHO © dzde ddOr dd Htkzcdn
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) HiSC dzOH § ftcdotsHWIsmw dztsear § tcJLzdz SOIsT dL
BOCtwsCtcdMmMistse sdzdoaddzO dL S dd3BJtcdzdlstse ¢ten OdzG § ¢
1 dtsdej S Ow) M § sHEBMMS ditldpH s , LA IsOC ) J i tod H
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Mdojtodzs?2 yYyoOmyd (sldzsclld tHsklr | Iststeslf O dzso ME 52 H O!
H dzw { dzd L O 4§ jldsidddeipXdid2d Is . ] Rdz' d dzm¢ 52 d o¢dzHtej J o !

ftoesBi ylssyds § t©0OL dzso d H dzesfyls d-Is jf dzdz@Rizlsd ldzasc s W HO Is,

vjlbtcOl Hisdls | sy Oo dztso fCEsR) SHID AEGd , to HED i tc QfoL dzj &
COMMEOicdo Oj 5" = HOjC, fOEOCkjtdLEjlhw dOddj dz h
MeHjtey OdzedWw sd yYydadzc © (tedm 2. 0 d 2. 18B). [ dzv s j dadz
9" Wodzj dzO dzOdBBdz! M OW Csdayd dzZsteOYtd®y cpwj dzy of @< Q. dz@ig.
GlzHT GdzHtej jomMCs2 d R ddzECHFRL @@ GO “lss  fiists: dj jtop it
fsdztsy j dedj . stH] e Oded | d3 Hd MisOldmisdud MSd L dOy
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(sdf. 18), Pb, Sn, Cd, Zn, PbBi, Mmjedydlssd,

U@Bﬂtudmt“ dr Mizdzyf &dzg dglz 5 O drprckey jBfifeStslz . a3 dzd te © dzd |
fmd ted B tet5 d, OCOdsd stsag Btedfsdzy o gd M f @sQid, fn

dedL S sMmizdz? Y JHdL Jtetseo Odedets?2 MmMdMmisj 3" - doist] )& BB &f s dzC
WtcOCyd?2, UmBququthn toj H ¢ tsdfislsiodi3j dexdzdAd by dz % d
OC Odzlsd Is ts o3, hj dzsyde d3d f sozjes s lsOfzals Pz, ¢ Odz

AOLtsoa OW MjifoOoOydy cdHtelsj td3Odz dzf » -QBbro &
dHS sfylsj 2, Cted MlsOdzdzd L Oyd w Ctslstster R dzO@ tclzH dz
milsj d3" ftcdotsHdls € GBtOL 59 Odzd ¥ zO0d B tsdzj § ¢ tc
j Botg O, COdzdjorn MmMdz#en (tedMm. 1 a, H, sBh 2 t
CBME&JWquLdmw%@@ﬁﬁ@@ﬂ@M&&ﬁsta Mn , fn © dst

B g3
N0 - 0

:msdess d mMezdz Wdutse (tdfm. 1 j, %).

jLEzdz IsOIst dimmdzj Htse Odzd v [ [ tc @asdzdsy di ts-M ISP Ot

j cOdzts o OomMmsyddtekzs hdrs M Mmjtej Btotsds, fsCOL O

fdzj dzgdv MmjtejBtcO 9 tkzHtsBBWCOL ZE N j2 mdme@J
slsj tdzgOdz! dzr = tOMlseostetse o MsC sz dg'dylj df H dlad ¢ to

-Wm&;af: ftcsHEzSIsso (ted . 1 ) ) f

Csmizdz WdHdL dtetse Odzdzs?2 MdMmisj d3r .

G

§°2g&
S @Fo 0o

[ dlsjtcOktcO

EmlsOddsddzse . [ . sthsdtizcdvl B Mistotsgsg daf 2 ¢ fj
kBsdse O [ . 4. uvefedejdeOdz Jdzr.j YsEHJO ] a s@Ez o
Bj dzj ded2 [ kS OMSCBEs whHdses f(sd d dn
qls
4

N
o >wm

J 63O dz! da 31 j B ts'dadslsdsd o ws@AEE S (¢ Sdnde ) . )
- 312214 . 195

187



{efinfevr MRIRY[ES[L] #fovdld R stREUG[[RY]
gvfuvsuvut ¢ I3zefs{nvftraev L 1Tt RO OIITIARIT
RLUf{UJRR 1RIO (s{fIJPrmsrB 1

[ . R. ANJdzgdep. ¢SCMjdeso, 1.1. wtstesnlsddd, |[.
Rd&zMisdlskzls 6J saddB3dd d OdzOdzd Isndpkipn@asitu -~ d i3 d t ¢

[fdM@ddLEzyjd o' MSW¥isstedmis’ 2  Oidap tizks § dzypdORai! Isdiss
dzso ' 2 Bddzj eOdz dzr 2 odH dL cGtekzffr OKRY sy ddddlsC
mMdd dzd s Or  d dzlsAcdamadtspvetiallf 6 © 2(0 00 ) . MOtOCIsj todzts? tSMESE
jlsfmvw  f toddiiddidsotaQiL ke N H{E S sdzd Ui Miseo OF  o&d dzj te O dzt
) OB tesW d ek, YktstdkOkftesl ddddlsO, BOtedl
koK sy d zdzdlsO. uvOSyj ¢dOody & kg dzj tc©dzO d3q
dzd fiyls -@o @ deldd, tc Pk wdsE2, | dzd € BOIsdls, Oflstesy d ddd
] o fYstsH ftjHMIsOs dzj df & tolztf telaf 13O Is(frug ML d &
¢ Is O dzdzO3f dzlB)ts § 5 dztg 0 § Is O -dafz ydf A Is tc @R[ o Bydz'tsdgts € Oz (e d fr
L dz' dz' j: Bl yjdaste® ¢ CteO®s bkeojddyudeOjlfw Mt
n j o Odzdyd W Misgdsd ud MSdj MotsIMlse O [ 4] o Ml
ftse j toh j dzdz@Ow M O2 desfls! 5 (100), ojddyddd® Het
PeOmMOded i € s5ftsNgHYsts Hl 3AG dzttafp ded dzj dzd § § tsdztsy dIs-j dz' dats §
N J dzls s Bits s 5 ts dzislicdf{fylsieg oNp ¢ SN RfjEBO OB MENgBN)d d  ff teW 3OV (

Gw— =

TS 09
go—-rTE- g

O3~ 0™ =

© T
Q—

tdimizdzse 1. | sdzOdz dgF-2 € ted
Sr-Lam 1 W Is ts tc dzO d3ff tc W-@Baktdad is ,

o' MsC sWiststed Mis™ 2 BOtdIstsdzOc
RLEBBtOY j dad j 45 ls tc O b QetiztizB

L dzj ClstctsdzOn .

100um

mddiduyui MSd2 MMisOo Ot eEiddkdglsO ftoj HMis
MsHjtoy Odzdy ( BOM. %) BaO o0t! dqokzjls tls 13.32 HB 1
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Wi OG &) dzlst  ifflEeRC ldate Tte j B jMEGRSE® Y Q Ontdas & G Isj oS
MjlCBfWsdojh d Gued el f. | &Gfidedyjns o ¥ st
Odzd sdzts o :

Ho.24B80.865510.44K0.48\ @ 64C8.0dVIG0.0dMINo.06F€0.505A 0.01T12.79NB0.06210.015T @0.01S13.99018 96 1.04

v OB &Zzdm@OBdUd MEd2 MsMmisOs

o' MW bkstedmissets BOLdlssdOB] sl d dkddlsO, &On. %.
s sdl 1 2 3 4
Na20 | 9,04 | 10,84 | 9,90 | 9,87
K20 |3,20 | 2,38 | 2,57 | 2,59

MgO | 0,24 | 0,66 | 0,41 | 0,34 G)teif fLE detjzfé) g?t; %G oy qtsdlzdgchdbug J s:sflsfn
CaO | 050 | 0,80 | 057 | 0,54 | B i

SfO | 435 | 808 | 334 |518 | B OLdEBROEGY i d dzdzd Is O L OF

' ’ ’ : Meh jiise j dzdetsds f toj 5B dZOH B dzd (

BaO |17,78]1332 | 19,99 [17.19| s, fyqq, OMY Sdsy j ddzs? o
MnO | 0,30 | 0,77 | 032 |036 | (Ho WMR-5CISO! HiS® 3Gl @sE 80O
FeO | 4.98 | 408 | 417 483 | ) toj 5B ZOH Odzd j dPH OHsEab { i
Al203[007 | 0,11 | 0,07 [0,09 | S dMdizBtesH 5B o X{@ddtydds? HJ
Ti02 |27,45 | 27,53 | 26,44 | 27,39 g tLGL'Z :Ii;}n &Zgz; é’[ . dqung t‘ggt‘ézlz ; g’Un'B 54 g
Zr02 | 0,08 | 036 | 0,06 | 0,11 | ¢ wisstgp Oted ls s 2O BY 615 ¥ o dzczd s t5 e
ND205| 1,61 | 0,60 | 1,08 | 0,14 | 4 Is ts to cdzO o1 to i VArgiicmtzef db 20134) (

Ta205| 0,36 | 0,06 (1 , f 0,11 { OBl 0O o' {f 5dzdzj dzO ftod
Si02 [29,05| 29,09 | 29,71 [2856| § SHH j €& ©gels O { A~3500537. 16
F [210 | 2,73 | 2,74 | 2,30
Total [101,11]/101,41 101,37 99,60
iO=F [ 0,88 | 1,15 | 1,15 |0,97
Total [100,23]100,26 [100,22 (98,63
ltod d3j WO.ddffijl=.y j HtojH] dzO tsB dzOtelzy j ded W .

HtsMlsOo dddzj eOdztso tsftcjHjdzjdz M  sd3tsh 1 s
Lz Stosdzdzts G 5 B BA®Os dzH @ RY e4qjl JIXA A j HEStes0 S 5Et

[ dlsj tcOlslztcO
1. oL Ot ©® JYy.ddjLdm d sdf sadd3dL d3 d3d dzj t6 O dzts ¢
BOtedIstsdzOi3f tctsW d dzdzd Is ez © d&] tslzlz tid d= jtsGo fr) On df B I woaint€ sl ts
HOdzdz" | B ®BJdzj cOdzO~. 2004. Jrg. 39. C. 66.
2. Andrade, M.B., Yang, H., Downs, R=luorlamprophyllite // Mineral. Mag. 2014. 78. P. 165170.
3. Arzamastsev A.A., Belyatsky B.V., ArzamastsevAgpsitic magmatism in the northeastern Baltic
Shield: a study of the Niva intrusi4den, Kol &

4, 102Yld, sSECOECE usilsOsr dB3q dzjfte © dz® ek tc & & b flzdzq k
h | dzts udD g o Why jdscFg YW . 2002. - 4. w. 355,
5. RoOdEC . 5., (SCtojdukSsdutsg. ,/ A OF EEREd 5T J;

6. Rastsvetaeva R.K., Chukanov N.V., Aksenov Bhd.crystal chemistry of lamprophyllite
related minerals // Eur. J.Minerdl0 1 6 . (9o f Jj yolsd) .
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[ . 0. MOdA.dz, 1 j Ct59

[ smMCtsamMEd?2 etsmMikzHOtemise j dzdz" 2 Ekdzdo jtemdlilsjls dd3j da
wOC kdflsing, o O, manmiidnokd@yandexu

s OfmMmj HOdzdzj dIs B"™ dz tsIsCter Is o MlsOtetsdz sBteOL Yyj dL

ViOd), RELOdYh | ghw o [ Iddieottse s minT ckS izl j§ 1 O
"B UjME G2 MEMsOs codsksdldscs SBEOL YO 1866 B
ZnO 0.65; \iOs 9.90; BOs 1.56; CrQ 1239 HO 1. 65 (5 ©OL desfisd) , M
(B dted ud M& OW W §5700d3@UEIZ (VO 4)1(6fP O1)0 34 CrOs)1.8d*1.37HO Yls ts

L osddds f)Hdsydl! LOCEY LNVOJE@REHIOLGoshBodatizl ¢ ¥
al., 1988).

[5 dzjHOodzjcts otj dBjded cdslsdy shsOsOdkhw jH
sBteOL Yytsds S OMMj HOdzdzj d s OO R g HEAR 1 frisHty cdi<O daB®d dajlstdsQaidd, d
BOjtedOdj dL J1jtyLcofMCtett djMmsttayHjddy. [d
fgfmisj BOduj MS 52 CoddjCydd J§ddajtcOdsecdyjmMSses
[COdnSje®hdy | CSttdmlsOdd ¢ OMMjHOdd (60 &) dzsdg
CleOd" 3 ©sBEdUjMSB2 HAfdwORIHT d, MeOfsOwm: , !
p0dzOHddzdlsj d fdesdsty dls,. Rd&zHdodHT 1lsdr osddaj te
Mdztsy § dz -ofOdRB®HsENSH j 6 O dB3 fJsdstel d SWdsfpied ¢ j ted W
TS BNEH 6y Ohdd o OdZOHdddlssds, Mo djMisdes M St
stedmlsOdzdzr € OMMj HOdzdzj 5O Sddsduj MSd dzj sH It H d
BOM. %, Yt o jyOjl 2.56 OlstdOd (HP+AdO+Sy s Bl dziz
O. Wits,. 74 (2.61 O.%. Pb). uHjteyOddj QOO 3&Kj @ jiis
Cu): GfdsesOdd"Y StdhnsOddss NoHEGE@ks dij " | slkj 7
BOM. %i00866 0. Bisl/)9. ECri0s 1 1i.04 SHEOID.MI (S TrB4 6 PH
4.7 BOMiGs D .GB8%. P), .dg sdetsjdzs s @jyEY 0AS &OM. %
[IsdBj yOs v § tod éiifmds (0B@M.(%). DRI H@. W.. 1AI()0, ORe O. W .
HS 0.2 (0. 0Dsi®.ts%.0.2n) }ds SnuclOp fgtizdY H Bidztzi fzz@e 2
ZOdsd tBKOLj Yy BBSEOM jd BjH'E (MeiHddd MBHJ oy Odzd
stedcdddzOd dsd EOkjtedOdj) J Wshi ®ods  lsfo] Hldzj6)) .M s

o
0s — "y { Mk dzs S 1. 4 sBlsdats
- 0’. WY se® J 2 o OdzOH W
&% B dzj ©OXOS i HY cdkOE
s tcW H O s jtoH '™ ~ tc OMmls
o ] C oMM H O dkjello d s .
1 sthickMisj Hdzj dzdz’ 2 OdzO¢
0z —] A b j MB 6 ts dzO m MsOo Ist
| (1988),
. @B 'OdzOdzd L " dL vy dzdz
' | gt e ZORd € OfjHOddk dIs0,
° o4 Paqbons ' CoOHWOBB,] 2 dls.
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) St Cso OW  toj dasc | deSC e OBBO dzOh j &5 BBEOL YC
COMMjHOd 0. { OMMudlsOdzdz § § thkl, dzj Pt jfy czas iy eaiz
wjMBtesdsd M Mt OetdstcAd9d 8()G e stbA OB Iste’  d3ts dzts € dzd
s O¢ e=7.67(1)b=5.752(5)c= 9. 89 (2) | V=3931B;3115.8(1)A,

A. wjMBsd MCedho@pdsGB®BBY (Slsdsjlsddd MRHMs t
fMlsjRdesdjlstedd d t©jdlsc] dsceoldujmMSdd - OLOCI, to:
BT 20 f toj H dzfs ZORG(CroY (@)t ,0 (Wiliams, 1972). 1 sdzj j kB¢
stedcddOd desdz SBEOL Yj & Omie s Gls®2 ' dgms s il
slsdgsh jdzgdjds P : V =etal ,67.9:880. 33 O e silOdaizt j H &
OL dzgso dH dzsisd § O H Odzdzj o @S 6 1 ts Heisfodg  aoiOHAAD* ds ) to
fsL oty isf sdzsy dls! Mmlh jMmisetseo Odedj By HE ded disd
i BO L OWA Pedd . 1) . Iss S steled uzf ) deRf tify ls|Oudzany j Is

oMj2 MbotsCkfdshisd OdOddLtss tBsdR &Jdsj tcOd
w U gBtej2dlsO eLwilsr L MmlsOk'd (mOdddz d Hts.
| HOdzdzj (SO dz0 Y tesh C sHtedidil 3 dz@B dz¥ H O ldsififvis f
2d0. Skt &syjls ECOL' xR &zl Gadeed) dzy j
Jded® M § sfdzj H ded d3.

[ disjttOlskzteO
1. mOdeddz 1. ¢. , l1j¢tse RrR. I ., 1 0CEkdzso O ) edicisH dzP
MdMmlsj BBO Ise j toH " O GEHE)Sp dejedgehls |WEs d o O0LdOydd
MsMisOa O L Isdr dBJdzj cOdzse dL o Miststetsy H ji@Bd 2 L
2. Cesbron F., Giraud R., Pillard F., PoullenrB.La cassedann®i tvenadata o u v
de plomb de Beresovsk (Oural) /6@pt. Rend. Acad. Sci. Paris. 1988. Ser. Il. 306175
127.
3. Williams S.AEmbreyite, a new mineral from Beresov, Siberia // Mihag. 1972. Vol. 38.
No. 299. P. 790793.
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Bd@zOGBteSHAZ »n d3d SOdzdzse ( A J v Ikha€hatr/anpg R@mail.rd smM& o O,

g ftod i) dzj-ffflj WstetsMS s dd ddbqd wOOT tges g3z dzd v
OLBISO d otSHBEKBHO 9o SCttdMmlsOkzdzOr O3OL O dL IstekzB ts¢
sBtOL Yytsso dL 96 d&j Msstetsy Hj dzd?2) , O sS4 o BBI J
sfmdse ] fodizyjdd 7 ttiLkzd SOB® igdiigsB ®ROERKEOL OF d
9 daj B3 BtcOddy mMitsects ojh jmlkse O, az3d dzj tc O dzts @ zdz' Is
tejhjdzr otftetsmr cjdgilsdyud MEs2 ddeW stedzOIlsd o desmisd OL

LIssets oi3d dzj tc O dzO.

¢Lts'|'lsGdzOs)dzOW dL siisteW dzOvW, {CusdsdsjtchipPy osB @@BRY b d3dz
MstczC Iskztedz § HdWJGClIsr (sflsduyjmMe¢d OCIsdods | yd dzls
ftcj sBzOHOs hddisd o Ctdzdyd Mise j dzdesdz tslsdetsh jdzedd o O
wogdzwes Isfpw  yjdalster ¢ (f Oter OLtslsdy Af { letsdg®addz” §f o ¢
9 0COdzdd OLBIdz | Obtsdzr ). |1 Odz&3OL Or dL BINSOBsteW
(BHddesydz" j Oltsdzr OL sls0) .

dtejHd dqLEyjdedzr 7 CtedMmlsOdzdzseo Odzd&zOL O dL S dd3Bj to
~80% MsMisOoadzv s Is € tod fMls O dzdz'ls OMIEMDEPMd d3v B IH @ dzop'O fzd Ij dgO
©ZO-32 fsteWHSO ftojor h O ls fifshsydedgls terOtayjdefdzdeiL tsdsd@lz Bod dzdz'
f StotsH: fijteduslsdlssear n CfMj desdzd Istso , ts dzd o okdzld , ¢ dzd

ea , 2009) . Clsts MoadHjls]j dz fifpdsee jzdedsts ol € { tsdz! dzizts Gt |
fMtsH j te O j ¢ sMw ) OdzdzOL J OL 50O, Clstster 2, Co¢ d
Olsd@tsmMW jter , edHtesMW jtor d BdmMW jtor .

r dzv o smMisOodzj dedvw CtodMmMlsOdzdzseo dL tOL dz" » tsBI j €
MK o) OdedNpt) Odisfmddy (j 65 ONBjej s Dd ded (13%B " dzd o' H ] dzj dz
OdzdzOL O, Hsdi3ddzd ez hdj MteiHd ddzHdodHtse o IstekzBC O
ZOdzd ydwy o CtodMmlsOdzdzOr Odkz&ZOL O o Cdz¥ yjded?2 kdz IstcO
o MsC 5B Oted Uj MS d ~Y =hedly Ao, © difs o to t§ fiYfj j2teid € zOL © d Hts. ) ,
(Taylor, Milledge, 1995) , ~n Otc6tIs% B[ L ¢ I figedzts o dz 2 oL tcOMIs
Isj B jteOlskztclz OctjcOydd. 1" Hjdzj diszd®L B vs def 5 bade
dzj Hte C d 3B | todzd Is Od3th O dzdfirQ@@3Y s f'Graze (f ¥ o5 ute B tAff G alAdf dad *

Isj B j cOlskzter Oizdz30L sS5BLOL B OdegdW Msftetso sy HOJ Isw
d3j dz' M jdzgd W MtsH ey OdedW d ko j difls ] 2 detiyd j § J dafl s 'Ot Jo.
CsdW dekzteOydd Ostsditse ) tojoh j B &g Mis QddzffeugdpiSis?2 o MisC s
IisfedzfydmMsftcso sy HOjIsMw o MsC B Oted yj MSddisd dod dzj t
o jddyjddj Isj i jtcOlskzte Odz&zOL stsBtcOL 50 OdgdWw ) ¢ dzzs

Isfedzyydd Odz&sOL O o dBddej tOGj ded ud MEts2 (tetse d dzy
zOIs j tOdz! dgs?2 L sdzOdz' desfisd, EMmlsOdetso dzj dedets 2 dzO ff tecC

o' Ml tlsj &3 j tObkzteds j §sfkdvydd tOMmY tsdtfyjedwV ] &sdd
(MOYOIStew dz, SBRBE &Yz v [ fg zMmdzj &) dzls O kg € s dzy dzls te d y dats fi)ls
Ysts OdzdsOL stsBtcOL so Odedj Ctdestetsdzdtetso Odztsf! @ dzlzB  ded
Msstsd ¢ yYjdstelz § &zOY stedsr .

I MmbtkSlskte] OdkKOLO otsHBtesH oSdidyuimSd MmowLC
H>C=C<H( e tsB tsdzj 8, [ d fts T=CEHHL(Wodd9Collins, 1983kd >

Il Ay HjddJ OHBIECBHO o MbtokzSlskztclz Odz&zOL O dzj f &
sBtsMdeso ™ 9 Oj Isfyw LOCtsdesd3j todz" d@3 tcOMmMYf toj Hj dzi ded j o5 ¢
LOadMmMwhddz tsls Wistedsr  odi3j - OdedL B3O tetsMis O.
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Il OdzdkOL O dL CddsBitcdzdlstse d dBilsO@steW dyd mM<d
Ctete dzvw ydw Ctsdzyd delstcOyd?2 MmMlstckCIlskztedzr » §tod o34 Md
Mz yowv s (Odkzd&zOL ™ dL s §j2 IktekBs¢ t©0O2dO r
Clsts Mo d Hzjjldsj dz'tsfgls ® tsB N dzts M ls dmistsydzed € tso OL sl 0O
CtedMlsOdzdzd yj M k¥ tjh jlsCk ftoedqtetsHdze = SCtod Mls Odzdzts o

CCL 5G] dzdzOW (BdBGJ dzdzOW ) ftcdtcsHO o tSHBtSH dz"
BZORSHSC OB WOLBO' A fted dzd J 2 stec Odzd Y4 ) sHE sd o
B sOBsteW dui MEdr ¢ SesH dzj €& dg@H ApsidsiO p @3 14y eeferiiig
~nOtcOCIsjtc stecOddyi Mitsets 9 jh jMlsoaO® ECOL" 90jls oL
OctcjcOydd OLBISO 9 Odzdz3OL j. [BtoOL 5o Odzdj JofEsiasAs t
fsHIseo jtcy HOjIsY tBKOIds?2 drn Stttej dvydji?2 o Ctod

] Cted Mis ©dzdzO n OzBOL O M OLddqyd i3 Isdf sd3
Edzsj dz' " jdedj Ctsdeyj dzelstcOydd MbstczC bkztcdzsets o BHEStets
H4natSHAZOW IsjdzHj dzydw Mffugy g b dzisdedhdf sdzffc St ade® dL slststf «
(1 Odzddizseo, 1984, 4 kLo OIsses d HT. , 2012 d Htclz
9 SHESteSH dz' n YyJ dzlstets o d djecitets dJqLBLsfO k¢ dzjt
MsOolsstcORBI (2012) ouTldihG®@RGUOL, deg ¢ Hsldcks8.C d1 M j
ModHjlsjdz Mlseakzjls Bt Wotedzdteso Odzgdd o tSHEGtBHA 7 Yg
Fcdzj o sHstesHtSe . datHdzEY ftodtesHE dd3jels d OL sisc
dMmlssydzd C©0 Ctslsster 7 ¢ dzZBRo RO Is gts dHzj to X GBI H Hzg &z o ts
OL slsfsHjtey O dd3 MsjHddzj dedv d3 L J dzdes? G ster .

vsO0Cdds ®BOL A3, tcOMYy toj HJ dzj dzd § oL 8IsO d o
Jqdzt stedzOyde B dhlssyddcon ojhimMkseaO0 d EkEmdtse d!
fsLodY jils MizHIgtsded ) igG dsn s j dzdesmilsw i W 2 dzH Od3g

[ dIsj tcOlslztcO

1. | Odzd d@3ts 9 T OfcsdOydd JL s dsets MMisOs © O dzds(
OdzAz3OL ssBtcOL 59 Odzdw / / i ddizdw. 1984. ~ 8.

2. 4SEZL o Olssg jwejdfL 59 [ - ¢.,t OctsL ez iy Goop 1 1
CtedMmlsOdzdzd L Oydd OzBBOL tse o wtBttdtysy dL ¢ dd3B.
] d Bdzse W d2082jutb8.d 1 tps 1656 1571.

3. wosteaz (. 1., [ dhtcef@ dgdzl jRrR yJ dzls VIl BIs Qjddsisd.L ,0O - dz
CodeW jtoj dzydd. | setsipdBdtemMc. 1971. w. 60

4. mOyOltewdsL tsfs. ds o sHtstetsH o € tod Mis OdxmizO®&] OfiazOM ©
i tcsG dAfsts S s ' - ftocsBdzy d3 OdzdA3OL dz' - dB3d Misstetsy
2013 .4.2940..

5. Taylor W.R., Mikedge H.JNitrogen aggregation character, thermal history and stable isotope
composition of some xenolitkderived diamonds from Roberts Victor and Finch. // Sixth
Internat. Kimberlite Conf. Extended Abstr. Novosibirsk. 1995. P1 62.

6. Woods G. S., Coalis A. T.Infrared absorption spectra of hydrogen complexes in Type |
diamonds. // J. Phys. Chem. Solids. 1983. V. 44. No 5. R44b1

7. Yokochi, R., Marty B., Chazot G., BurnardNBtrogen in peridotite xenolith:Large isotopic
heterogeneity and NAr errichment.// Geoch. Et Cosm. Acta. 2009.A3. P. 48484861
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4. 6. mEkslkzdOw, l .. mEkBEkdOw, . 1. f
RdzMisdlslzls o kdz¢ Odtsdzscdd d Mi2MBs@ZzOBYPSMELHR, t ¢t s
hubsdkscnetu

1 Okzydzr 2 d3zL § 2 9 Iz dzG Ovasdirsiclsifigy (Mietel R ztedzs” d3 f sSH
cOdzcj [ OBtstcOIststedd) RdAzMIsdIlskzlIsO ok Odzsdzsedd d MmJ
s B tc O dzr stej 3vw Y Ctsdzj dzedle syl o Epf OetFFgtsd 2L J I C O
Ydbsrtejrn fsd3jhjddyvrn: LOdk fmsokzdzOddyj Mits2 HjWIs
okdz€ OdzedL B3O, L Oz dhmlssteduyd MSdr drLojteyjdzed?2 d LO&k
[BhOW fdztshon!, LOddB0j B, ¢hefHl s di s hfisc
SBOL Yyse WdzHtseo ' n Ctdzdzy Syd2 o BGlsCt' Issd3 HEtsMiskzy
Ctdzdzj € yd?2 ) L OC-tcb 5B Husddredzy J 1 J dzfplg 82 dzdz' 2 ) t
MydudOdzdL dtetse Odadz” 2 d3zL § 2 Mso tej d3j pdely & (5 3@ lzcfia§ jOIEY
Ctdzdzj S ydgj 2 Btsdz hddzimlse © dL o j Misdz ~ Mo toj d3d dedz’ n
fstesH d dBJdzj cOdztseo. [ kL J2 dd&ddils ticdtsdod d'j d
ftocsHECIsT Moot d3j dzdzts?2 o bk dzC Odzd yd MEts?2 d WHsHBo k2 dz€
oz Odztso s OdBZYOIs ¢ d, skteddzr MSdr BGMsseatses d ®WHO
d wtejHdL j d3dzts d3ts tefinfg dets dsdzts) ¢ d ts dz@B@X JRieE Odzd L Oy d ts dzd
HiWlisj dzif gzalsjfipls dv o dzw j Isfpw  MmBBSte, ©BOBBIS O, MdMmlsj o
sBtcOL Ys@dzdp\zjd S dn, ftsMmMlsoakzdz Oded yj MSdr (tetsH, oi3d da
sO¢Y] Mrajdg, WokktetwOWd2, odHjBWdd dikstce B dL 9 jtey
Hdzw MilskHjdzsse COW jHter c¢jBdtedd, CiJBBetOVdd d &
Il dlskm@d dacjo, Yyqdlsos s dzj Sydd H dzw ZyoOmlsdzd ¢ 59
oz Odzsdzse d yj MEs2 N I tsdsOdz€ OB Is dgtdHiE WO g tetse jIsdlsj c
SBtcOL 59 Olsj dz! dzts?2 HJjWIsj dzt desfplsd L O fssmdzijHdzdjy 5 dzd

zO0 Isj d3r : gJIzsz@ﬁjzls[ué,an@%thq’@dydzJ o zdzC Odz HJ o j todz
C| dzsB Odz! dz" 2 okdzCOdzdL &3 d L J dgdzjlstewmjdedwve. [ kL2
ddetsilstcOdzdz" = Ikizted Mis' f tsfrydz d ¢ sdelzdzr d dzts s tc O dz

osjdedy | swSd d dF e€Budpcduydd. Bjj ot
t OBtSlIsO [EkZLjw Isjfqdes MowiL OdzO M deOkzydets?2 HJWIs] d
fELjw shdseds] o&jfmsts LOdd®kOsls §jlstsdksedyj NS dJ
Mtsotcj d3j dedetscts o bkzdzC Odad L BO: gL 2yd dzd | 9 jhjMmlse j dade
o g j MC 52 H jPTljndztsdetyflls dh;tcd Mis Odzdzd L Oydd o MmdMlsj s,
i B dzj E@BREARZOY §oesHO, cisndBduimcow ksdfdLoydw
f ZOdz0O2 RdzMisdlklsO ok Oksdzsecdd d Mmj2MdBsdsedd [
Is j &30O.
1 @ydz 2 Bzl j?2 ok Odsdscdd ©OBslsOdk § C¢teOdidsO
] 220P4cEOdzls - s2003 (3 Jted w08 R
-1 200-5f k& j 2 o kzdzS-Chpmsiiiesfdddzd Is j dzr | sfMkzHOtefmlse j
¢ sdzls s OC s @ 5 1(FIBIIA5/080604;
-] 2009,2010,2011,2012 Z20BECSOf 1 B¢ o BB
Bzr jjo 1 Odz dzgj osMmlssydese s IsH | dzj dedv t ¢ &
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VI{JrRurmiryrasfad forrc

l . 1. vi'bdzjldelis | sdBOdztse O

1 | sMkHOteMmise jdzdz" 2 G jtsdzsedyud MEd2 &L j?2 dJd&k.
v.chernenk@sgmru
2 t simd2MEd?2 ceMmkzHOteMmise j dzdz" 2 6 k30 dzd Is Ote dz'

l Oftjdzf 2014 cEBHO 9o f OCakzpdRed Y jfsizssEddO dz!
fSHGEtSIstso dzj dzgdzOW OolsstcORBd o' MisOo C O ¢ Unas tel)j dgdsdz’
ftesjCls | tsfkzHOtmlse j dzadgsets ¢jdsddyujMStets Bk
I sdzdlsjrdedyui MStsets dBzL jw. [J tshdetsedsg e flsdd@® ftid
CEtedsets SlsHjd®O 1 sddsjridduyinSises &L jv, O dd
[ OfMlsjte Hdzv otf dsh jddy MmMesjcet L OB MdzO, Mtse dzOf
litsksedyuj MSsets &L jw.

AjdzlstcOdz dgr a3 1 S sdzOlstsdz o' MisOo € d fls © dzO
Wzstej des 2 MC 82 BSLOJCd. wjd WHBe L Oduydey A
f stesH  BJdej cOdztso. [Ctsdzs 60% dzjf jMlsS s o] H
COtB 5O IsttsHPBEOBStcORBd, BcOBctedL 5o Odeds d3d tste @ (
BcOBstodzr A3 tded S MOB, f 5t IstsBlzi dyts@disg B ddW.0 1 5 dzlz

Il MtmisOo dzj dzgdes 3 R tcOdedIsj dzj &3 ® 1981 GEBHE dz
cedzO Bmdeseo Oded d dL zyj dzede dro detizd Is jdtdidsdnjaidef CRtso ¢  Ofto
sBteOL Yytso COdRdzi 2 o Mbssdzj " dedyy, MsMmisOo dzj dzdats 2
Bsy dets EZlso jtey HOI! , yYbts Mlstsdzjh dzdy® B" ZO dL Etsls
BiNHe] 5BI csHOB] XI X ojCOCHhtBo PESCSotsHMso 5d o

ltcdo jHjdgdzgOW o7 h j ddeW sted3dOydw fftcj Hj dzddzO dzo
d IsjBOdSE MftesotsHdIlsj dz dgr = Isj CMmlssea. 1 OyOdzmw
XIXo jCO | jtdtedy Miets dBzL jw COdj dedets @ s alf@dz j d6 g
BsL Odyder = o MlsOoCOR. 1 sl HAE] ©IBdsjOdzw@dzinWC Olsf s jd
tesmMmMd2Medn dd Misstetsy Hj dzed?2 B dZOtclzy dls! OdzOdzse d y

] OteOdzdzj dz' dets G tslstse d dzd fiy! ddeW¥ stedzOydtsdedzr |  BC
tcOLHj| OB 9 shisipmLidlskz [ . 1. ydmsw so 52 Qolstster
[ OostcsHddzets?2, o Ctbtstes? MHjtey OlsMw Mo jH]jddw B
sO¢ Y j f4ted i dz ofj 2 or fzh j dzdats 2 L O GIH'
(1.00otetsH d dz®, §3 @0 Adajd df teos HZKOL Odzdzs s © dzOk ydats &3
Jdzls j teo Odzj sOCOW flstsdzj P ded yo© dzj L &zOydlsmw.

YIss HJjdzOIs! ? wlstsdzjh dzdyO kx4 L Odw dzO yj dzlste Ok

RL EZzyd dzd 4 zdlsj cOlslzter ftcdoJHJ dedats 2 ) dzO z y
dimissyded ¢ fodyf dm" o OdEdis @o(ls.tstmisePBROdO ¢ [ uj s
k2, d0 fMbwOddyj 127 ¢ ©OLHj&E 8 Hjwilkjd dshls
XI' X 9jC0 ftedojHjdzO WislstseteOWdw fMistsdzj " dadyr , (
MtsBteOdzdw | sMkH Otefilso ) eiHmeOds tBPBAY O (¢ . [ .

1l sz fsmjhjddy 1 CMfsLrdydd | shikzuOtmilse j dzdz
LSy sddtezj kMY Eftsdvdzsow orhj fsdjhdyd® €O
1tIsdsjked, Qo lstster 5B tcOls d dzd fiy* LO Ctdmkzd sOyd
f B dzd C 59 OdzdzOY © Cdzgdcjy Mstsdzj"ddy® d t©WH HIs
BsL Odydsr = fMistsdzj h dad y, COC d Mlssdzy " dzd yPdzdeLls
jotesf j2MCts) fsdmMityHjddj

g 1 lssets d@sdij dzls © dzO y Oidegfn VO fd@Hodzt | ol tdstaftfj 2of) StafBets

1 dusj dzd sz f sdish @ o tcOBsls] O oilsAsticGDdA] IstsjCdd L Odds
[IsH | dz LOf OHdztsjotetstf j 2 ME G tS ftoed ¢ &zOH dzts G 5 d f
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JtejCtsd3j dzH 50 Odzdzs 2 j ¥ czdlsjtcObktej, G§ofowh jdadzs? to
ZO2Id sf dModedy s lyusuetst , o rdf sdzdzj dzr  dzj f j MisSd { ekl O
ECOL O]t &jifMso oL wlislarmi Gnot [l 9Bt Aanisae nghila di majebazO  (
2003). | Gshdsodsd (ks {sesH' f kjctedsstdd RSO
| SoddjSydfChwdstdd - d sBddysesydy n € Odkdaj 2

ZOyodzd XI X 94¢0O0 dqL MoBtOddw | Jjtdzseduyud MEtsets st
COteBtsdzOIsdzr = f SteSH, sfdmMOdedzr = o dL Ezyj dzdets?2 dzd s j t
Mstsdzy hdzdy"r . 1 Od3j O § fizy tedafl cr dzE By yY® o dlsted dzOr o ¢

lted duHjdzesdWdeoOydd f§tesH o OdzOdzsedydz" = dL HJ
Codzdzy S ydd:

-Ctsdzdzy Sydw fstetsH 2 dBddzj tOdzse  Ankamgrie Giustidzts te j dzls
2007);

- Ctsdzdzjy € ydw f stctsH d &¢ding OdismL j ¥ O kddslslmsO dzs dzts
JEMWsteH MC 56 5 Oniind GojsiCdjecigokB@cofativeStoneCatalogug

RLEyjdzdj dzdlsj tcOlskzter Cosdzmbkzdz? IsOydd tsmimd2 e d
esmMid2mMcddsd d L Otelze j ) de" di3d € tsdzdzjp Yisd v d3y Istfsts Lirplstiscdrfj d
dL MmMtBttOddW 1 dzdlsjrddyd MEsets dkzL jw MBSLHORO o
fstesH  dBBddej cOdzs9 Cohtster | dMf sdz? L 59 Odzd My d |
otej 3" dlsOodz' wdzmMC d i3 BROMIsj cORBI, tOBsEGe h ddizsd o Isi

O ZOdzsedydz" § Mistsdzj "dedyr JMmls? o MsBteOdzdwW s 3zt
(Price,. 2007), ®tded Wjelkzdzwdets o' MisOo dzw s sMmw dzO 3 Y H Iz
cOL B e, SCBdZJuyjMmMselk d Wtttk &BsLOdJyder = ofMlsOe ¢,
zOB dzt Hj dzdWw d3 Qo lststetseo, dzj dL 3 dzdzets { wahitplerkidplardilz s Is 1 dz
steB d § & dzw tc ddr C2s tecfife(@sdz(f Iss plasrpadisripcplidd i j tof J delsd dzd s ( 5. s
pietra piesinal §f J 2L Oy dzr 2 RBecOBste ( 6. ¢ tc dzts 101 Stais HESIS A
wodzwe sfpw Motsj sBtoOL dets? ¢ dzOS BeMmMseos?2 BEBOYCs2e dn

[ dlsj tcOlslztcO
1. [OotesHddz®MEffflseots twkmMC driXICXOddz EFsptso ¢ X¥LE | IRL
CedzgdsOy O, 2007. 559 Mm.
AN mBBOflzyptcfd 5 dMmisstedd € Odgdzgvu. §22613@L H. ¢1 ¢
Mar mi antichi, De Luca edizioni d6Arte, Roma
Eternita e nobilta di materia. Itinerario artistico fra le pietre policrdauzioni Polistampa.
Firenze. 2003. 270 p.
5. Annamaria Giusti, Museum of the Opificio delle Pietre Dure. Theciaffiguide. Firenze,
2007. 96 p.
Online Corsi Collection of Decorative Stones Catalogue.
Price M.T.Decorative stone: The Complete Sourcebook. Thames& Hudson, 2007. 288 p.

Hwn

~N o

196



1rd13y16c 3t RrRIfrpew1rdCc R RYJU LI 0Cc v drvdtdr J
SVIRY[ds L[ 1¢JRJEIIRNE [l [ 1B CSUVURR:
VtRrRfJrr1RrRe s fdrcefcd AitIRtthbch

b. 0. zHwwjor. 1 jmsHSFVJIsSiso? ) BDHd dzO v'sdztsH t

lrdzMIsdlsikzls WdLdyd MEts?2 "ddd3dd d 1 dzj Slstetsn d d3
shiryaev@phycheac.ru
2RAMIsdIskzIs ¢ jtsdztedd d d&ddzi tc©dzts ¢ pufsk@idm.nscguy , 1 E
SRd&zMIsdIskzls ¢ jdtedd ttkzHd = & Miststetsy Hjdzed2, 4 Is
[ sM¢C o O, titkowsigdmofuv
41t smMmd2Med2 cetmMkzHOtMmlse jdzdzr 2 6 SdzsetsteOL 9 J H

]l OdzZOL sdesfydzr - -dctisMNE YO fu dig g fipdsts?2 § ZO W B te
ofmMiste] YOb Isfyw OdzdzOL T CkBdyd M¢ scls tc @LOBEesdzHIDS ) Is
CazommdW deoOoydd , S jHS fodzma® CdiBjtedzdlssor 7 Iste
gL a3 dgv j Isfqw  ®Ilg dzy etkB s £ Oy dzlss?2 d tcOdey j o2. S
OdzdzOL s HB Mdr st dai BB Otk j dz ; sO¢YJ oy
tejhils¢d d dLlstsfdr » ~PiMEOAdgwca].Misy$ OF GLigi"en Bz § )
NY dzlsr n d tstcOdeyjorn OdzdzsOL 07 € kB d wiEfflstsCd cu@feadd|
f dZzOW stedz3r dLbEyd dMf ¢ B¢ sfdRs(vdlsStses d Hts. |,
b-, T oL BBy Cllstso , 9 dL ifigg Gpizls Bls OH2RZOL Y ¥ §
(Hainschwanget al. 2012) , f oMl 2934 MmiBd Y7 ® df diBGPLO O
fds v dzls Otcdzr ambargeiite) C ieOL(dz" 7 Isdftse d Mj e Y0 Gzd fgatf 2
lted 1 ltsdz OdzdOL T l tOLU ydgtsdad tes@lf O dsdO L dzf tpd@"
MstczCIsktedzr = HiWJjCIstse, ntslsw Y tc@isdetsy istigs IS . ts
ddzls j etcOdz dz" &3 M j SsteOdF yjdzr = Cted Mls Odzdzts o , H O
MtsH oy Odzd J & MstezC Iskztedz A f tod d3j -BBp 2 ppm. O L t5[IsHOHzO Cot

MyjSbesMesfdud Mty dimmdzj Hise Odzdd § dzOMisddz M
dme dzt ydlsj dz dzts dzj SH detste s H dzts § tcOMY toj HJ dzj ded | f
dL zyd dzdz’ = OdzdzOL tso . [Bh j?2 LOC Bdets 3] tedets s+ & H
¢ sdzd yjLislo@®, OGOsOC Bbdzsﬁqusj-mizciwzstls@listdzlq’ 5 Jndidis 8 @z
CtedMsOdzdzO. 1 yj dzlstsy tcd MlsOdzdzts o MtsH j o Ogdgpofng s
Yysts ftejorhojls fI]tGJHdZ“*‘ ¢ ts quzlstGqu’B OLtslsO 9
Ctod MisOdzp®@Ontso Odz 1 ted fzB-Mis avg WV j Suls s o ) Bidzt " ( dzf
ModHjlsjdz Msoalkzjls 5 BOsRtsiicss tsczs sl gzd dz@ Mislf d § s
[ j siBiMGEMs Odes o dzj dzs, vyt Ctdgyj delsteOydw OL sl
1000 ppm Hdv Ctodhls Qdsdmgdses j fiztzts . Gded 3 Ofjtdstdses  ff to C
fjtedWjitedd SCStedMmlsOdzdztse . € Isfisf jnSslistste fij dsthfscpdz j ¢ 1B O@ad
o jMms OLBls MHjteyxdlsMw o ilksduyjmMcéd OCIde des?2 W s

stdyj desteOydw ftoddzj inddOLdR Oz B§ @SN @4 s fizfchy d d
tesmMlsO® Ctod MilsOdzdztso . wlzh j Mise j dzdzts tcOL dzd ydats ? wog
Slsdetsh jdzd 2 k6 dzj esh @SCd @R s O .CLj3s dp®ay jealsd 1) SizlsGed  dzd
COs CtdmMbsOkd&zO 1t . 1dCdnlyQdakjc -2 f)shizo o § dadizd
14, 14. | O jazdPtedMlsOdzdzy 1t dL B dzvs sfw tsls yj dzls
27,94. 1 Ctdfmlsatihzjd2dsj daviBdshiddgsts 5 a .

[7 fdz0c0Oj &, <yt WsttRdtetses Odzdj dzOB dz¥ HOJ B

dL B ded ded J &3 St WA dYEdOuy Y ¥ oOlfyeusygg My Ctodmls
ofqdzj Hinlse dj kdsjde hjdedw Isj s jteObizter ddzd dzq daj
f tsdzd ¥ § dzd q sj &3 j O kztsr Cted s Oddd L Oydd ¢ 54
bojddude O kv, ybkt ftdosHdl ¢ MBGck s Eigodio!
bokjdz' " j dedd czddej 2 des?2 MSsteshmisd CStdflsOddadL Oy
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Mistcj W Isfqw ¢ tcOo dztso j Mdzr d3, Yybsts 1OSC Y J BlzH jIs tsBlzf
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system //Diamond and related materials. 2012. Vol. 21. 7.

4. Reutsky V.N. et al.Carbon isotope fractionation during experimental crystallisation of
diamond from carbonate fluid at mantle conditions // Contributions to Mineralogy and
Petrology. 2015. Vol. 170. 41.

198



FRIENDS AND RELATIVES IN STONE REUNITED
rtfrvyRgJrevlprrir.edme [ RT VL 3Nsdf 1

P.C. Dyson
ls.1 O2fMsdz

Dyson Design, 85, Blackfriers road, London, Upaul@pauldysondesign.co.uk

Paul Dyson is an independent researcher and collector of Russian lapidary. He is currentl
writing a book on the subject focusing uponstiebmpletely unexamined and, to a great extent,
undervalued aspect of applied art. The forthcoming title will chart the birth and development of
Russian lapidary across 175 years of Imperial history and the reigns of ten tsars. Founded at tt
command of Per the Great, the Imperial Stone Grinding Works (later known as the Imperial
Lapidary Works) at first copied other European centres but quickly developed a uniquely Russiar
design ethos. The first workshop, built near St. Petersburg, created exquiditpisces from a
palette of newly discovered minerals. As the unimaginable wealth and diversity of the Urals'
coloured mineral deposits became apparent, a second centre of production was founded i
Ekaterinburg in 1751. The third and final stoneworks veasmdled in 1802 at Kolyvan in the Altai
Mountains. The exquisite treasures produced by the craftsmen of these workshops now lie scatter:
throughout the world within museums, royal and princely homes and the collections of
connoi sseur s. HArevalvedboextensive s$ravelsr tierdughduta EBurope to locate and
document items frequently lost to the annals of history. The result is a work of unparalleled scope
that establishes Russia as the most prestigious producer of lapidary throughout the eighdeenth a
nineteenth centuries.

Paul first visited Russia in 1968 and has regularly returned to Moscow to visit the Fersman
Museum. The museumdbés uni qu eongiadrestenaninerasrandhtheit p e
use as materials in the applied artsulPRaorked at the prestigious retailer Harvey Nichols for
twenty three years where he became visual merchandising manager before managing the visu
design for the department stores Harrods an
then workedf o r Londonos Gol dsmiths Company for t

exhibitions each year including 6Gol d: Powe
Church 802 0006 (2008) , in addition to runnisng
Pavilion.

OFriends and Rel ati ves i n Stone Redi scov
hardstones between England and Russia. The j

forthcoming title on the production of the Russian Imperialidagy Works. The objects produced

by this factory served as Imperial diplomatic gifts that have ended up in important collections all
over the world, including the Fersman Museum. Nevertheless these objects are largely unknow
and underappreciated in thee®! despite their historical significance. Lapidary works encapsulated
the remarkable craftsmanship of the nationods
royal patrons, enshrining a uniquely Russian sensibility within the applied arth. th&ir
innovative designs, and adoption of indigenous minerals including hardstones such as malachite ar
jasper, these precious objects influenced royal and aristocratic tastes across Europe. For il
majority of its existence, the Russian Imperial Lapydworks exclusively served the Imperial
family. Paul 6s original research has wuncover
between the manufacturers and patrons of Imperial lapidary in England and Russia.
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