tfearsusdC OsOUAUREC
{IsHj dzj dzed NhJ dgzfr & 5
HjtoOdz! desj e tfqplzH OtefMmise j dedatsj BB HY j Isdatsj
JteHjd2O [ jdaddzO d [ teH jdzO [CSlswBte! MEC 2
sdiskzls ejtsnddidd d Odzbdzd I doggdOn M Is casd d3d
(L 0d MR t61)
tcOdzt detsy cGtsmMkzHylOkElsolg dadzisy H Btzd }y dzOEZC
1L ey jeddzj dzlsOdz? des Btoozd deahe B dztse d d
(RCL T 671)

t siid2 M) dBddz tOdzseduj Mitsy BN j

AJd
R dzfm

AJH
Rd&zlls szl

sl uvr 3
lertJueuegrRBYS [ | ]
cre4adrivd4d st frRLUOT O
[ RULT

P SselrptrIprudof 21
brot T L1 RrRR R U

(1 a¢[-203)






RUSSIAN ACADEMY OF SCIENCES
Branch of Earth Sciences

V.l. Vernadsky Institute of Geochemistry and Analytical Chemistry
of the Russian Academy of Sciences (GEOKHI RAS)

D.S.Korzhinskii Institute of Experimental Mineralogy (IEM RAS)

Russian mineralogical society

PROCEEDINGS

OF RUSSIAN ANNUAL SEMINAR
ON EXPERIMENTAL MINE RALOGY,
PETROLOGY AND GEOCHE MISTRY

(RASEMPG - 2023)

D

ﬁ
m
@
>
s

Moscow



vrs 550.4:550.4.02:550.426:550.3:552.6:523. 3:
l1s 26.30 26. 31
u782
Jlo jIsfise jdzdz" 2 t6j HOC ISt
ftesW. Hoedgde [. ¢. [ EZCOded dz
1 Od3j Misdlsj dz Jlseo jlsMmise jdzdzr 2 Mj Ctej sOts
slso jIsfilse j dzdese s t6j HOC | (. pdrts3dtetse O
ftotsW. He@siassy.
t dHOS yd tdzdzOW € tsdzdzj ¢ W
OC OH ] BB E[OQS. s ftesW. HE delsd d dz.
Ydf tstotc. Hsrkzdp Sl of . Hrdz fQ@H yd?
YdE stetc. HEBASH Odztso HGd3dz DOz v dztso
ftosW HG @Bzt MG d dz Hadz o1 34 dz2€ s
ftesW., HcEddz ¢.1. 1Bt C e dgdz ¢fC. =Ra.dzj ©
HG d3dz sis.istj.dz' dzd € s o ChRdze .1. roOKSte O
stelzH ' I mMjtesmMmd2 ME se ts J)NJ GBH &G s md &3d dz0tc © i
gélgstGBO%BGdd df ®ff @ . HdRf® 2 tj H JESOERffdz ¢o1.( { MR { 01,
, 4411 .

ISBN 978-5-90504929-3.

ltcjHMisOodzj dz7 StOSdj MsOl:d 5 &OjtedOdzOR
M 3 dz0tO s 1 CMY jtod d3j dzls Ocdz! dats 2t diztfdiaj Ic @ERE d d,
s dMOded j 8 tojLbd IsOIstss ®tedcddzOdzt dzf 7 d&zOkzydz o ¢
sted j Zsdtetseo Ocdzdzr 7 O fwOSCkduiMmStsj wjhjddi hdts
L e jtodd3d dzlsOdz! dets?2 G Jj s dd3dd.
Editor -in-Chief
prof. Dr of GeokMin. Sci. O.A.Lukanin

Deputy Executive
Editor -in-Chief Secretary
Prof. Dr of GeokMin. Sci. O.G.Safonov E.L. Tikhomirova

Editorial Board

Academician, Dr of GeeMin.Sci. L.N.Kogarko Prof., Dr of Chem.Sci. Yu.ALitvin

Corr.mjmb, Dr of Chem.Sci. O.LKuskov Dr of Chem.Sci. Eu.G0sadchii

Corr.memb, Dr of GeeMin.Sci. Yu.B.Shaovalov Dr of Geol-Min.Sci. YuN.Pal 6 yanov
Prof., Dr of GeokMin.Sci. A.A. Ariskin Dr of Chem.Sci. BN. Ryzhenko

Prof., Dr of GeokMin.Sci. A.V. Bobrov Cand.of GeolMin.Sci. O.l.Yakovlev

Prof., Dr of GeokMin.Sci. AR. Kot el 6 ni k o 'Cand.of Chem.Sci. E.V. Zharkova.

Proceedings oRussianAnual Seminar onExperimentalMineralogy Petrology andGeochemistry
Moscow 203 / Ed. O.ALukanin, M.. GEOKHI RAS, 202 441 p.
ISBN 978-5-90504929-3.

The results of original research, new methods and idea focused on practiciable decides of wide
specra of problems of modern experimental geochemistry are presented in short papers on
materials of Russian Annual Seminar on Experimental Mineralogsgl®gy, and Geochemistry

2023.

ISBN 9785-90504929-3 E Rdzlsdlskzls c¢jisndidd  OdOddld
Jdd. . # jedzOHMESEt 01 GLr MR 1



AOLBO' | wPoazsHiFid v §O0LOd] s

{JR VRIUGIOIR vl rRUD
CREYL {IN ORI [Jrreseauvl rRR

1 j dzH j . Oz sBtotsotlpddzH grRicdW 2 dzj v

Tav HdB3) sdtsda fif woioy @)mR - (t fot5 ) Soad@)o j eMdlsjls A dste]
(RsOdufdzf o j eindls f s & ts)

a.bendelian@outlookcom

¢ dzdzts s Oy o § to H'Off) Is sas'te 5 € 5B O @ KZB B d H 3 dfOQEIDIsd Egg W o dzw ¥ Is fpw

d dzH d € O ldnstdndsfigptsts Sdi@f © O dzd ad@zizIE d & dziz B o dis@isd.dgdsL Stslsdsts h j dzd W
Cr/Ti, z@z0 dzd Yt stsB s Oo dovdsOdgls?d Y dz'tcdg®OF B O O s i3t tsdzj dzls dz' 2
fn ts i IstgAfedz] tc Qfditdofm Iz Is iyllg,oFe)j TiOs, (Mg, Fe, Al) (Al, Si) Oz @ Bted HY d30dzd Is O~
(N&Ca)TkSis0121 9 8 " Mts ¢ tsB O to AtzPNRMSi0s, Na(MgysTios)Si0s, CaTi*AlO0s1 o

f e fMIBEIOH:T o WOL P. s tstc=pCizls d 2odzsqQ d dfwH{jjPtcJ o s d Is

W ts te d3q tetsay izl to O @z s Y de @izl oty M ls | to AstesDasjdslej L d iz .

s dzt Y or ji Shfigiftsjotdd d3j e dzlsiPteitisgits o L Od dBsH j 2 Milsadj, WOLT
sdlsOdz, ORBOMRM 2 § OOcj dzj L d M

RMMdzj H g doigks j GBOSS (Plank, Langmuir, 1998) d GLOSSYj cd HtsIsd Is,
BsHJ &zd 62 s Odef W 56 EBP Pded U MNAHyE@p] dzdojL ds ddPles H 2 Dy d d |
SOCYieBL OdBsH (MBI 20z einlstc©OGIgz) tcd dzicdzls 1] HIY dz’
dmf sdz' L sdz@EzE 5 iz O ditfstdLoizs @ 1s f)ds ¢ i@ dsdz] fad ffi24, 1 Oo
HIOH OL s ged3f j tc9DMEIRAB A u v ) dzts L derd M) ls O dzdzlf iy © Y lf@odzlz v j dedz” A
Bdidde O dz! WO Ik G tc QdCsts ts © fipjtedd H » AOUATUSD d Egg) s tej H j dzV & Is
9 5L d3ts ) daisffipldf‘ts dz! L aCoCOuigdfdza 4 & Ofs ts s lis s alad jIsteh diAy zIS(F
121 1) § o - t5 WigdA8 P 1)@ ) O d3gs P to »wlA) fbscy dej Cdzly df i@t 1 )o

[ dzve j torn ddiQRdelf d tslsyOffigde j » tsH tetizd tctsB dzg ;3B O dzts © dzj dzd
f OtcOG j dij 'L dffdetOe s dtqj MEjdOp 80 6 sHPBG | L zdz' dslOBYpxzd W
9 ¢ dz¥ yJodz@ &Zd30 i GBO dzls d 2 o J-dzts dad s tc dzd (stOts B s By 4
I sdz N d dfiplOatae thds SHOSS d3ts ¥ dstds dzj i€ dizts ¢ d IOdpEs2 O d d .
COyj s dzidiizH d € Olstsdketsd  cEEEtE5HE®t ®¢ | afj = figfdg@pQdzO Is 5 9
Bsy des’ H j dAfalsTi € ts a3t ts ddyaeel) TSisO1. | © d Hlds ) iz 18 fifldej ddzdad W
s5C B@id Y s@ tevdg dzjsda ¢ € ¢z s dpjodzls @oddgtsdapistints B | dzdzets ls v o
i tesls ts @diA3fPH O 9 dzj drdsinds. @z C Sis B OO s dzl3] ISOf J tedH SIS
f s OH Qdld ‘0 CtcO2 dztdzd L € 5 r to s digfBfimistAislz dzef BtcyB Ztcc dIsts o t
f OttOc j. dzjcf Gip@ >y datsiiss tc OL oo’ Ot m o B P HABH LY H j dzvv | Is Ty
dzils s d& CCts dzy § dzls €reDy f Jf B to sdzpd, 0 © fMts Usdsdizts M § GztAll 3OS d d3
tsB tc O LAEIY, B tsHrpWjts tc 3O Isg[ o HiZsE30 L ' o B ts I dzts - jtedsdizd Mg s M ls
BOG dzj L d Ccdie Qizsfigstffdc OL ¢ tc O dzf P z@ | dpjdzOfihtsc.¢f W dzlj & IsT
f tetsfydzi X dro 2 dstiyty Cofg rddipts ¢ s ¢ O dfff dutefty Sofg fdg Is 34lss MOH € ©
By dztE dats L dz@Gulzp®] IsSCddzts ¢ d Iff ©dctOdsl dizi@y I HO,L 7 o0 Ofij s t© dzw
N OH § qifstOd ) Iz Isdgpisdz jd Srizjdis B3O MG ) IsGLBISY) ted H sl didOtclzy d o O Is
f4tcd ¢t edddjfazd dzj tofPdizj HiIZGfigzOIs tc F OB IS ‘tc | -~ SeH jdadzfls J e Istso [z
OfmMmtsyd Odaplt yOMS {5 s odilsty] e f O O™ ) Oy ks to x tOdaifty § d3j dzdzts
or M€ g dzy J dzlsOBGHE A Is OG0 I @sad3f ts ddaq (ks sBio.5)SizOs.

[z tod H X d36 &4 ig D dfdts dzlz gt=de' g d H J Is ji dzdshigls o © O Idetssteirfts 2
o MtsMistetgls 5 dzddiyi B O | to BHES(ISI SO Biztf &6 O tg tsizBs BB BZO . %

5




uBBtddS MIsOj20B [ ub [y

Cr0s). | d3j IsOsB @K H Hy dfPsadistoy dijss € § gzy j dzldste/ A PisB2 diin%

TiO2) (1d o) [ HdzOQ ) defted H Y BQRGHE N | fifilstd @1 B2 Is 5dzO d Bjts dzj
ddl StekOst BEOBOES @ do @ fsksfgtzs G/zdf s 1S s &OL B

*( gﬁij)J ClseBda y 3CRF 00 dtetdd t5j dz’ s3I {4 Balgy J dalslcdkc@dzls
t .

30Ha mGLOSS 30Ha mPd
@ 1=
-o- TiO, © -3oHa mGLOSS
08 - BBICOKONNOTHBIE -=Cr0,| o @ -30HamPd
© BofOCOaepHalLye S -1 A -3
(=
506 \qm" O-2 W-4
S » -5
Bé 04
= 02 L @ A‘L ‘
“1o o ooy @ ’ : T I ﬁﬂ DDDE..D
0 olo 1 I 1 1 ! 0 SLE A . . A
100 200 300 4 5 6

paccTosHue, MKM

t dh.utsmisOar BtedHYy BOdzdIstso ff 51 ftssY tBok® dz§ s dz7 } dz
CrOs9 BtodHY BOdd ISOR, Mddalsj L dqtctseo Odedz” = 9 TR t6f) L0z
slsdatsh jdedw Cr/ Ti d Al , W. Ji. HdvOsdided ds0ted deif
HOdzdz" d3d : ff j(tdd) 3] dAsfise o ) dLitpsoy,dgdfani MOBRBS5 d digm
@1 My jted 3y dzlstse o  J toditasels Dlstamio 2003; Weahdy Bakakiashi, 20
Wood, 20090, (3) oCdsyidd?2 o ftodtoHd - OddBYHIPE t
dH t62015; Stachel et al., 2000; Hutchinson, 1997; Zedgenizov 202D; Kaminsky et al., 2001

t OL Gt OdzddrQ flz@es J dzj Ldfthpf detf tetsd L o Bl @IS 5 MsMIsOo Iz
o SHMESH JHMOIANJfREO S H 5 dzO M’ § j tedzs & BifistOs " | ffaftdn &) o3
MASH JCMASHs &8 0L ZgzB ftz] L WORzDAEEBKOsH. (Litasov et al., 2007;2008;
Ghosh Schmidt 2014)(t d frRO.)

3ra pabora: Al 12

WY O o TN

@ ¢ 3ona mPd

© ¢ 30HamGLOSS 0.1 09 5 0.8 ;%Q

O < cuctema GLOSS &06

* MUHanb! ghasbl D 0,2 08 z &

e [Luetal,2019] 03 0.4 0.

= [teeoveia onor o008 W07 \LSi0,(OH), 02 &

A [Pamatoetal., 2015] 04 * 0.6 N7

X [Ballaran et al., 2010] . . 2’ 0

¥ X, 08 09 rvHF 11 12 14
05 . giFe, de
> @)
0,6 12 'S
07 1,0 % (@]
o2
0,8 =06 o
0,9 04
*
1 e&‘» 0 O;f#A. . .
(MgtFe)o 01 02 03 04 05 06 07 08 09 1 Si 0 02 04 06 08 10
MgSi,0,(0H), TiO,, mac.%

tdB).r O LOBAB" d dzdze flstedtelze M  j  DF OfffiiidEsg L d &
4Cfr]l]’Jth’d34dzlsOdZJGiZOSSq’f@tICﬁ;SSlﬂgdsﬂmBISCﬁJSS fdq 12 HdOf
sj B j OISR ABO G 6B MsH HiMEBERFsAIISi, (A (Mg+Fe) , T
( BOfj.AUMg+Fe) o MOodzj dzedd M toj L &z dz lsOlsOd3q’LiuietQalfm‘
2019 d MM dz€d o dzj2) .



AOLBO' | wPoazsHiFid v §O0LOd] s

1dzd dzts L j ool Ist@igls D Al,SiOsH, H dzts O € ff § ) lsigjBzO e OC B j I, dzls j Lz

tcj Odzd Is ts 8z® Bz tc BiAdg dgts H | dzf def B Aldg® SiO-H.O (Boffa Ballaran et al., 2010;
Pamatoet al., 2015) € Isfgls O § 61 s d3dzJ difdtg d ) z Isoff Iscaddfeits ke ddz® of dVRS, salz! € 2
MdMs pdO S tedtotsHdsteds 5B dEOL (BP S bipf L - Qrapdatizts | e LdsiOf s *

D, f tej HMIs ©ofiyeHA]j2Ac t6 O B) ISMgSItOsH2 MgAIOH4 (Liu etal., 2019dte j L Zdz' IsOIsT
dzO M Is s M QjAs I ts dzy § dzls @ @@y dfdf dedSVis Is ts tel 5T Is f BBAM . A¥%Os, Y lis ts

fn s sl g Iz §5Idis dz. MEAILOH. ( e dinl Y OMmis dzis lIOERCIBEMN Is s OB BHs™ dz
fnd dzls j L ¢ tqFeaPtdss d 3 Misthls O SSAL ¢ t-de ' 28 & i) dzts D djj dz j SizF] o3
AR + H (el tod Mz s fisls §30 Lsid Is @3tz 2168 OL " de@ I§dzj {f ts i) tgddaizfyIs o
Ctod Mis O dzdfds MPAYH]t fydze ¢ isrRed2@)EG Is 2 @ Pde'O € I §is @a@gg ¢ s Is SRS OO
tsB dzO tc o Jf de@ dz¢ y g thiad ¢f tc ts © dztizg@Virgh etal., 2009) dzth d dzls § L dldasa/aXdE=O
s OH tsipdffids j ASBIRf | dzdds@LOSS. s te d fiyls O dzdMgtEQy(Findi et al., 2020)

dzj © 5L dytefdaOm tc | H LS ds jodzdhtEzes th ISecjCals. GO { ¢i3% fiy nedgPrdzls d 2 wld W3] o3
sBtcOLER U] flsa i ¢ Oflsdd=ddds dgtf I @O i i) BO IsT@, afAls@s o W OLD, O

Ctod Mis O dzigfEgPYfdte’] H § tzts FFOEzls d @ dBJ iBsdid 2 Mis e

rRffs s ydzd € W d dzP vzigtf 15e1a7dzd W

gl Ru[[SRULT VUL 3

1.V JHG] faf L 20 YyS 26} Odef dz) [ 0 Iskzh [ def{sOG s¢L.dfdz s ®G
dodH]jlsjdz Mse ® WOL®BOT R fjtcjntSHBO BRBd dzj 6t Odz' o
OdzasOL O~ dL d3j Mfilsbsdoltp yofezg Al y sde®tsdw o cjs¥dL d¢ O.
b 384 396.

2. dtsB Bzy b. | dzlzeBSdomgday jjdzdw o CddsBJ tedzdlsOnr d f tetSE
BOdzd/ o sMdBdtemME: 1MPECO. 1974. 264

3. Bindi L., BendelianiA.A., BobrovA.V., MartosovaE.A., Irifune T. Incorporation & Mg in
Phase Egg, AISi¢DH: Toward a new polymorph of Phase H, Mg®ik a carier of water
in the deep mantlé American Mineralogist. 2020. V. 105. P. 1335.

4. Boffa Ballaran T.,FrostD.J, Miyajima N., Heidelbach F. The structure of a super
aluminous version of the dense hydroosagnesium silicate phase /D American
Mineralogig. 2010. V. 95. P. 1113116.

5. Ghosh S., Schmidt M.W. Melting of phase D in the lower mantle and implications for
recycling and storage of 28 in the deep mantlé Geochim. Cosiochim. Acta. 2014.

V. 145. P. 7288.

6. Hutchinson M.T. Constitution of the deeparsition zone and lower mantle shown by
diamonds and their inclusiols Thesis submitted for the degree of Doctor Philosophy.
University of Edinburgh. 1997.

7. KaminskyF.V., ZakharchenkdD.D., Davies R.,Griffin W.L., KhachatryarBlinovaG.K.,

Shiryaev A.A Superdeep diamonds from the Juina area, Mato Grosso State/Btaritrib
Mineral Petrlo. 2001. V. 140. P. 73463.

8. LitasovK.D., Ohtani E. Effect of water on the phaséarée i ons i n Earthoés m
water cycle/ in Ohtani, E., ed., Advances High-Pressure Mineralogy: Geological Society
of America Special Paper. 2007. V. 421. P.i1E&s.

9. LitasovK.D., Ohtani E. Phase relations in hydrous MORB &t2B8GPa: Implictions for
heterogeneity of the lower manflePhysics of the Earth and Plangtdnteriors. 2005.

V. 150. P. 23D263.

10. LitasovK.D., Ohtani E. Stability of various hydrous phases in CMAS pyiidHt® system
up to 25 GP#& Physics and Chemistry of Minera003a. V. 30. P. 147156.

11. Liu X., MatsukageK.N., Nishihara Y., Suzuki T., Takashi E. Stability of the hydrous
phases of Atich phase D and Alich phase H in deep subducted oceanic ¢fusnerican
Mineralogist. 2019. V. 104. P. 642.



uBBtddS MIsOj20B [ ub [y

12. PamatdV.G., Myhill R., Boffa Ballaran T.FrostD.J, Heidelbach F., Miyajima N. Lower
mantke water reservoir implied by the extreme stability of a hydrous aluminosilidsite
Geosci. 2015. V. 8. P. 739.

13. Plank T., Langmuir C.H. The chemical composition of sulidgctsediment and its
consequenses for the crust and mahtthemical Geologyl998. V. 145, p. 325394.

14. Stachel T.HarrisJ.W, BreyG.P, Joswig W. Kankan diamonds (Guinea) II: lower mantle
inclusion paragenesé#sContrib Mineral Petrol. 2000. V. 14P. 16 27.

15. Wang W., Takahashi E. Subsolidus and melting experimentsduped jeridotite KLB-1
to 27GPa: Its geophysical and geochemical implicatiddsurnal of Geophysical research.
2000. V. 105. No. B2. P. 2852868.

16. Wirth R., Vollmer C., Brenker FMatsyuk S., Kaminsky F. Inclusions of nanocrystalline
hydrous aluminium siidae c¢Phase Egge in superdeep diam
State, Brasil)/ Earth Planet. Sci. Lett. 2007. V. 259. P. 3820.

17. Wood B.J. Phase transformations and partitignielations in peridotite under lower mantle
conditions// Earth and Planetai§cience Letters, 2000. V. 174. P. B3%4.

18. Zedgenizov D., Kagi H., Ohtani E., Tsujimori T., Komatsu K. Retrograde phases of former
bridgmanite inclusions in superdeep diamofidisthos. 2020. V. 370371. 105659.

INHERITANCE OF THE PROTOLITH COMPOSITION BY MINERALS UPON THE
CRUST-MANTLE INTERACTION

Bendeliani ¢ .¢ .12 Bobrov A.V.12 Bindi L.3, Irifune T.4

1Geol Faculty, Moscow State Universityernadsky Institute of Geoahistry and analytical
Chemistry RAS, MoscowJni ver si t " degHréen Studi di Fi
a.bendeliani@outlook.com

Abstrad. Solid solutions of high-pressurephases(bridgmanite, phasesD and Egg indicate the
compositionof protolith at various mantle depths.Along with the low Cr/Ti ratio, the presenceof the
crustalmaterialin mantlerocks may be evidentfrom the componentcompositionof minerals:(Mg, Fe)
TiOs and(Mg, Fe, Al) (Al, Si) Oz in bridgmanite,(NaCa)TiSizO12 in high-pressuregarnet,NaAlSi>Og,
Na(Mgo.5Ti0.5)Si-0s, andCaTi**Al ,Os in pyroxene MgAISiOgHs in phaseD. The crustmantleinteraction
resultsin the formationof mineralassemblageloseto the websteriticone.

Keywords: experiment, crgt-mantle interaction, DHMS phases, bridgmanite, titanium, chromium,
diamond paagenesis
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DISTRIBUTION OF Co, Ni, Re, Os, Pt BETWEEN FeMETALLIC AND Fe -SULPHIDE
MELTS IN THE Fei FeS C SYSTEM AT 4 GPa, 140 A+: FRACTIONATION,
CHALCOPHILIC AND SIDEROPHILIC PROPER TIES

GorbachevN.S, Kostyuk A.V., NekrasovA.N., GorbachevP.N., Sultanov D.M.
Korzhinskii Institute of Experimental MineralodRAS
gor@iem.ac.rynastya@iem.ac.ru

Abstract In the FéFeS C system at 4 GPa, 1@@ ythe coefficients of separation D (Mc/Ms) and
distribution coefficients Kd (Mc/Ms) of FeCo, Ni, Re, Os, Pt between-Reetallic (Mc) andFe-sulfide

(Ms) meltswere obtained. D (Mc/Ms) served as indicators of the siderophilic and chalcophile properties
of eah of the elements, Kd (Mc/Ms) characterized their interelement ratios during frattdionin the
FeOsCo-Re series with D (Mc/Ms) > 1, siderophilic properties predominate, which increase with
increasing D (Mc/Ms): 1j21,511,6i12,6. In the series NPtS with D (Mc/Ms) < 1, chalcophile
properties predominate, which increase with decngaBl (Mc/Ms): 0,90,6i0,1. Kd (Mc/Ms) Re/Os

(8,4), Pt/Os (0,4) indicate the fractionation of Re and Pt with respect to Os, the shift of Re/Os and Pt/Os
ratios and relatedystems'®’Ref®’Os d °PtA%%0s isotopes. Based on the model of Mis layering
during the formation of sulfide mineralization in the Norilsk region, in the Notilgke intrusions the

ratio Re/Os < 3 is similar to the Ms component, and in the Niklordsk-type intrusionst is similar to

the Ms component, Re/Os > 10./B¥s ratios in grrhotite ores are higher than in experimental Mc and
Ms melts.

Keywords:metal, sulfide, silicate, liquation, experimgdistribution of Re

15


mailto:gor@iem.ac.ru

uBBtddS MIsOj20B [ ub [y

uvrs 549.1:549. 057

tdf? Jrasrm ClIrC(BYOVLL ¢ A (M 10p
I Yt fAreer [TRE{WGARD IO rrfrndudptorvd
R RsOuv1 LY [JougRAWLIRI (1o 2uld RIEOM T 1 RY

rqaszdgj.orv.j fepsputdd dzfv.j f S .tov L o2 .
RLS wl 161 . emMéseasmdsed

ezhimule@igm.nscru

dedzts Is OYG MY j tod d3j dzls Odz! des Of tcsB dtotso OdzgO f toj H dzthy j dzdzOW
OfmMf zOetse yYjtejL IsojteHgsmimedJEOIsdziz L 50 tzd $Hzd © d dz0O,
Of sdzdaj dgalzjdzi ¥ P dd3d MsMisOo ORBd: cteOWdltsds, Mmjtets2, MMmd
11§ 18CO0 [ tsHj dz fBHtCOLEZR] 90l tOMseatej dzdy o4 hM jfr
M z0e § M { tsMmdzjonj lzdhj fizlz O ddloddts © ©BtOL ts9 O N d 4 MW
stetsMisd ftotsdzd Cdztso j dzgdw d3d sOdzdzd yj ME sets tOMYf dzOe O
M jtedd3sj delstse © L OoadMmdditsMmisd ls fMtsH jtey Odedw dzj ¢S dn
L i35y dzs B! Otpg@ls L o ftesyd M) BIcteOydidL g dsyOtezdiz{sy
dzd € Ols dzlz 8 BZOIsted ylz, dgdzls j efmisdydd SCtbktstets?2 L Of tsdzdzj
fsCOL" 908, yYybt djecCdh] Odpdkids JEOHEj H § &S dgfy ) o
Odzlstc Opelz®@) dJcetcOls: o0 Oy dezs totsdzt o toff tiztlztj fr Migp sHZFW Y § to] g

sdz yjory Mdzse ©: HIWW ] tefedeld @yd™ ? ©&aHy EOLPBIzEEEd ]

s dzO fiyls ts wohtgj jdgtitf Wzl H dztdds dsdpteizts odglg" ~nO dzel o ¥BD | to j dayid Bdadf o
dzQs O dzdE@H difs B tc OL 5 o3P @ vzozd ry F H) §StE2enson 1990; Rubie et al.,
2003;Woodetal., 2006) H d Off-dfe ® 2 € ts ts B tc Karst@a®@ddddrjhy, 1997; Rubie et
al., 2007) § te ts ) O Y ieCATHEI4O o dgj Hz@ztzdzd W P M SR EROIstctbglg teH ™
md dzd € Q I gadA: ts tdBtevgnson]1990;Rushmeretal., 2000).

[ iBGBdzdzdyi BRI 1 sts@ZsH J dzdsH tc OL 2 d3ite Retd figrO o dzj dzd J
&4 Is O dzdzd dulj P ft2@ 1©dztsd L 2 dzo s Odzch D dggf M B34 " d o OEdMHCE jishipts df
( d3d Isdhprdrdzd & @sls)sfigd § Ote d to &) @ dePizd  flziz® Is dats @)iStefvenson
1990;Rubieetal., 2003; Woodetal., 2006).

[ o fdzj H Iz «ditsdh jjtlitpiolzts od@ifias dzdiftsdd o dz3 flad @ dzdzd W Q g T 2 -

Y o0 mls d fydzd aizddy dlatfd{¢ Ols dzts 2 .

 dOf-dde B O2 € tstsB 6.0/ tisky iPlsizff o @fiA) ‘tc © ) §f dzO af dizid @A dzs
tOMY dzOo 3P dzbizff 3O ¢ B3O G 1§ aplf fy @D, Wz dzjis®@ d e G dzdsfd "  j
sBtcOL WallddfddyH d OBMB Mz tbj H Y 5EZzAdSEH IO EBLLOL o™ 9 Odz(d f
ftodwL HGX BtcdfPUYUASC HORZOF cJtelztf AR StcBZBHEOE so ™ o Odzd f
HO2d& ugJ Is O dzdzdwWuQ LiiK&r&@andMurthy, 1997;Rubieet al., 2007).

ltetsmMOyd ecO@dpd dz0 9 dej j disd@isi2dzd W iGn C'figR o sd3O Is te dloyalzj teH ™ -
Mmd dzd € Ols glztc § dz s tc €SkeYenson, 1990; Rushmer et al., 2000). ¢ §f sMsB dzts M ls ¢
f totsfn Oy drpdordidesiplstfls o j to Hi3ms] yuzOo d fHlgHso Iz » ¢ to CipdefH 5,
5B e OL t5 oxOffkdatidssl s dzls QN & [ 3t O das alff tew § G(YaizBargen,Waff,

1986).r MdddD6 0 Bty d H ¢ tffitdds'i) O U difet®d e G ddsw P dsH § & Blzic OfL tizd

L IsttdiB Vv L Ofipflzan s MizH.4p dzjtco J HA@RVISH | df @fd) tcd 6 OXAd H & sMiS!
dzO ¢ Og_’ dzdsas!qylsf@ij Jodds] L | tsdﬁmasffr]ﬂsthcﬁszszWB L dzq’_l‘ @_4’ Is .
LSy § tod i3) @OGatzr aghggzO U d o O dt b @O Y dzP g tzgf{LyQ dzj L 5
ded € j dzj B8 Offs) dz@ ety dg " "6AjAs {f to ts i) O Y ddzj@ dadsjdHiiplss H O dzdzts o3
s jflafdo sHwis®HY " O N Y j 5 Pdgj der Qdzdz js i3j ~» Odzed L Iz
f tots f Oy ity Gsdaireizd T OMY E0E @FOIS o 1 9 [ to i f Bzq € QLsjdmsyrdal
ZyOomty d ¢ dig d3j tetBted i34 3] d 26 dzj o 5 HE@BBISEOEZS tc Oy § dzO

16

ol

¢
tc
L

5.
tc
L]
1

)
M

o)
¢
¢
ts
q



mailto:ezhimulev@igm.nsc.ru

AOLBO' | wPoazsHiFid v §O0LOd] s

(1 10). [ Moz o fias fjls £ @ s 0 dzts ¥ 502820 dztiaOdd e df ¢f R dzj 3 dizls s o
Mg Hd dejdedd2) o 5 roOEElEREdd - ©to & O s o (s eapHgsdgjsy dzts d
N 4 dzidadt€ § dag @ fisifizted bl)

Fpacdut B
WHTEepPCTULMAX

wdud mMEsd dL B0y J dadg tc QsfHi @ Giff e Higada & O dgD1s t6 «
d@d 8§ MEHOHGIsOde ddzO d ¢

MY jtoddsj dels Oz desj CBSH ) zdtotso Odedj o etso sHd dzg
%

O] of NS SeE®L HQ a dzdttz] i EPEPed Isj & HeOlskz s,
d HOo BIBRIHNOL @B di) . ) cHEddls) & dsfis! L S jed

vOBddUOdEs d™w d §OLOd)lster 1 Sy jtedd dal

- 1 Ote O3 Ist 4 ts fr) Is@9
LSy Jted d
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GPa d3d o7 14 10
Fe | FeNi(36)
1 2.0 | 1600 30 35 - 65 -
2 55 |1600| 60 35 - 65 -
3 55 15 33 - 65 2
4 55 |1600| 120 33 - 65 2
5 2.0 | 1600 5 33 - 61 6 -
6 2.0 | 1600 60 33 - 65 2 -
7 5.5 | 1600| 300 33 - 64 3 -
8 5.5 [ 1600| 300 33 - 60 4 3
9 5.5 | 1600 8 33 - 62 2 3
10 5.0 | 1600| 60 - 33 67 - - -
11 3.0 | 1600| 60 - 33 65 2
12 3.0 | 1600| 60 - 33 63 4
13 5.0 [ 1600| 300 - 33 61 6
14 5.0 | 1600| 30 - 33 59 8
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THE ROLE OF LIGHT ELEMENTS (C, S, ANTHRACEN Ci4N10) IN THE PROCESS
OF MIGRATION OF IRON MELT THROUGH A SOLID SILICATE MATRIX
EXPERIMENTAL MODELING

E.l. Zhimulev, A.l. Chepurov, V.M. Sonin, A.A. Chepurov, I.A. Gryaznov
Sobolev Institute of Geology and Miakxgy, Siberian Branch, Novosibirsk, Russia
ezhimulev@igm.nsc.ru

Abstract The previously proposed model of migration of Fe and FeNi melts through a solid silicate
matrix consisting of olivine grains with intdices filled with the following compositions: graphite, sulfur,

a mixture of graphite and sulfur, and anthracene at 5.5 GPa afd\1®é&s experimentally tested. The

model implies the dissolution of the interstitial substance in the metal melt, follontéd percolation of

the melt through the formed cavities. The rate of penetration of metal through olivine matrik at P
parameters mentioned above depending on the content of light elements and the grain size of olivine is
estimated. The possibility of@mond synthesis during the migration of metal melt through a solid silicate
matrix with the interstices filled with graphite is shown. The results of the experiments demonstrated that
light elements such as C, S, as well as their compounds with hydfogesx&dmple, anthracene) could

play an i mportant role in the processes of diffe

Keywords: differentiation, olivine, irenickel melt, high PI parameters
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PHASE RELATIONS IN MANTLE ROCKS AT THE BOUNDARY WITH THE
MOON & CORE: EXPERIMENTAL MODELING

lvanova M.V.%, Bobrov A.V.%?2
vernadsky Institute of Geochemistry and Analytical Chemistry RAS,
2Lomonosov Moscow State Unisity, Faculty of Geology,
mv.iva.nova@yandex.ru

Abstract. According to the data of the Lunar Laser Ranging and the GRAIL (Gravity Recovery and
Interior Laboratory) mission, a partially molten zone may be located at the base of the lunar mantle at the
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bourdary with the outer core. This 1880 km thick zone is presumably located at a depth of about 1200
km and is enriched with Fe,iO, compared to the surrounding mantle. In this paper, based on the
experimental study of th€aOFeOMgO-Al20z-SiO-TiO, (CFMASTI) system modeling the substance

of the lower mantle layer of the Moon in contact with the liquid core, the main features of phase relations
in the subliquidus and subsolidus parts of the system with a high titanium content (10 wt.%) at
temperatures ofl00Q 1600A Cand a fixed pressure of 4.5 GPa were revealed. The resulting phase
association includes: olivine, enstatite, diopside, garnet, rutile, ilmenite and melt. The dependences of
phase relations on temperatures are determined. The results of expafirstudies confirm the
possibility of partial melting of the matter in the temperature range ofi 1680 A Gt depths of about

1200 1400 km.

Keywords:Moon, phase relations, mantle, experiment
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Abstract.In the subduction zones, theanile depths are enriched by crustal matter. Basalt, in comparison
with pyrolyte, contains higher concentrations of $i®,03;, CaO, FeO, N®, KoO. It is assumed that

the secalled postspinel phases (Akaogi et al., 1999) with structures of calciune feaitium titanate

and marokite are concentrators of crustal elements in the transition zone and the lower mantle. In this
work, anin situ study of the MgAI-Cr-O system was carried out. The phases ot(®Mg Cr).Os and

Mg(Cr, Al).O, composition were syhesized. The MgAIl, Cr),0Os phase has a modified ludwigite
(Pban) structure, and the Mg(CAIl).O, phase has a calcium titapastructure and crystallizes in the
Cmcmspace group. It was studied up to 30 GPa in a diamond anvil cells (DAC). As a regastfdund

that when 1P16 GPa is reached, the color of the crystal changes from green to red, which persists with a
further ircrease in pressure. This change is not stable, as the pressure decreases, the crystal turns green
again. The phases describedabare undoubtedly stable in mantle conditions and can be considered as
hostphases for crustal elements in the Earth's mantle.

Keywords: postspinel phases, transition zone, lower mantle, in situ investigation, structure, Raman
spectroscopy
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PERITECTIC REACTION OF OLIVINE IN DIAMOND FOR MING SYSTEM
CARBONATE 7 SILICATE 7 (C-O-H) 7 FLUID AT 6 GPA
Kuzyura A.V., Litvin Y u. A., Spivak A.V.

IEM RAS, Chernogolovka
shushkanova@iem.ac.ru

Abstract.The influence of the components of the supercriticdl-] -fluid (at a content of 7.5 wio) on

the phase relations during melting of the multicomponent diarfaimiing system olivingadeite
diopside(Mgi1 Fe-CaNa-carbonates) (C-O-H) was revealedexperimentallyat 6 GPa and 700
1200A Gconditions of tle upper mantle). The peritectic reaction of olivine and jadeisging melt with
the formation of garnet has been established as the key mechanism of the uratiaséwvolution of
diamondforming melts. The supercritical -O-H-fluid during the meltingof the multicomponent
diamondforming system olivingé jadeitei diopsidei (Mg-Fe-CaNa-carbonates) (C-O-H) in the
experiment has a significant effect on the phase relations. ksc@@ponent as a metasomatic agent is
actively involved in the surplusarbonatization of silicate solid phases and melts of diarfamnaing
media. The HO-component of the fluid, together with carbonate compounds of the diafmonithg
system, significantly decreases the temperature of the liquidus and solidus boundarids)girthe
temperature of the established peritectic reaction of olivine and jdmziteng melt. After crystallization
of a completely miscible silicatearbonateluid melt is finished, a supercritical aqueous fluid phase and
hydrous carbonate nesqueife MgCQl 3 was found in the subsolidus of the diamdmaning
system. It was identified by Raman spectroscopy.

Keywords diamondforming system, upper mantle-@H fluid, ultrabasiecbasic evolution, silicate
carbonatefluid, peritectic reactions, qercritical hydrothermal system
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EXPERIMENTAL INVESTIGATION OF K -RICHTERITE FORMATION IN THE
PRESENCE OF K2CO3-Na2CO3-CO2-H20 FLUID.

Limanov E.V.1, Butvina V.G.%, Safonov O.G?, Spivak A.V.2, Van K.V.1, Vorobey S.S
1IEM RAS, Chernogoloalk Moscow regio?lGEOKHI RAS, Moscow
limanov.ev@iem.ac.ru

Abstract.The formation reaath of K-Na-richterite in the enstatite + diopside association in the presence
of K2CO3-NaCOs-CO,-H,0 fluid at 3 GPa and QDO A Qwas experimentally studied, simulating its
generation in upper mantle peridotites. The formation of richterite is directiyndiepeon the ratios
(H2O+CQO)/(K2COs+NapC0Os) and KCOs/NaCOs; in the fluid. A high concentration of alkaline
components irthe fluid leads to the decomposition of clinopyroxene, the formation of olivine, and a
change in the composition of pyroxene and aimple. Fluids with a high potassium content are
responsible for the formation of-Kchterite, which is similar in compd#in to peridotite. In some cases,
such a fluid leads to the decomposition of amphibole and stabilization of the alkaline melt.dithe so
fluid forms K-richterite, similar in composition to lamproite. The regularities obtained can be used to
estimate the qrgssure, the activities of the fluid components, and the conditions for the formation of K
richterite.

Keywords: modal mantle metasaisen, experiment, Hichterite, watersalt fluid, K/Na ratio
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COMBINED PROCESSES OF FORMATION OF ECLOGITE -GLAUCOPHAN SCHIST
COMPLEXES: I. MAKSYUTOV COMPLEX (S OUTHERN URAL)

Fedkin V.V.
D.S.Korzhinskilnstitute of Experimental Mineralogy Russian Academy of Sciences
vfedkin@iem.ac.ru

Abstract. In high-pressure metamorphic complexes of crustal mafic eclogitelaksyutov in the
Southern Urals and Atbashi in the Southern Tien $hie interconnected corimed processes of their
metamorphic and metasomatic evolution are consideredmiblvaric processes determine changes in the

PT parameters of metamorphism, lead to the formation of contrasting series of rocks. Such series are
formed as aresujioftecton ¢ i nt r us i o n-pressid ealayite églusions (indiviidgahblocks,
boudins, layers and lenses) into the thickness of a weakly metamorphosed host matrix and their further
joint (coherent) development. At the regressive stage of developmédre cbmplexes, the processes of

the petrochemical (metasomatic) plan join the tludyamic processes, as a reswit which the bulk
chemical composition of the rocks changes. The first article deals with materials on the relatively deep
Maksyutov complex. fie second paper presents the results of the study of the Atbashi complex formed at
moderate pressure

Keywords: highpressure metamorphism, thermobaric processes, petrochemical alterations, Maksyutov
compl ex, Atbashi «c¢ompl eacesses, T ath in metamor@ism evgutign ¢ o h e
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COMBINED PROCESSES OF FORMATION OF ECLOGITE GLAUCOPHAN SCHIST
COMPLEXES: Il. ATBASHI COMPLEX (SOUTHERN TIEN SHAN).

Fedkin V.V.1, Kotova L.S12
ID.S. Korzhinskii Institute of Experimental Mineralogy Russian Academy of Sciences
2M.M. Adyshev Institutef Geology National Academy of Sciences of Kyrgyz Republic
vfedkin@iem.ac.ru

Abstract. The inteconnected processes of metamorphic and metasomatic evolution of tworésghre
complexes of crustal mafic eclogs are considered in a series of articles under the general title
¢Combined processes of formation of eclogjteucophane schist compleged he first article discussed
geological and petrological materials on the relatively deep Maksyutov complex ($outads). This

paper presents the results of a study of the Atbashi complex (Southern Tien Shan) formed at moderate
pressure. Thermobariaqresses of a progressive direction determine changes in the PT parameters of
metamorphism and lead to the formatioh contrasting series of rocks high-pressure eclogitic
inclusions (boudins, blocks, interlayers and lenses) in the thickness of a weskiyjorphosed gneiss

schist matrix. At the regressive stage of development of the complex, processes of petrbchemica
(metasomatic) plan join the processes of metamorphism, as a result of which changes in the bulk chemical
composition of rocks occur.

Keywords: highpressure metamorphism, thermobaric processes, petrochemical alterations, Maksyutov
ft,ompl ex, Atbashi complex, tectonic m®lange, cohe
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EXPERIMENTAL INVESTIGATION OF STABILITY FIELDS FOR WATER -
BEARING MINERALS IN THE FeTiO 3-Mg2SiO4-H20 SYSTEM AT 6 GPA

Chertkova N.V.%, Spivak A.V.1, Burova A.l.12 Zakharchenko E.S?, Litvin Y u. A%,
Safonov O.G1? Bobrov A.V.123
1D.S.Korzhinskii Institute of Experimental Mineralogy RAS, Chernogolovka
2l omonosov Moscow State University, Moscow
3Vernadsky Institute of Geochemistry and Analytical Chemistry RAS, Moscow
nadezda@iem.ac.ru

Abstract Expeimental data describing stability of hydrous minerals at high pressures contribute to our
understanding of the processes of volatile transport to the mantle depths and are necessary for
geodynamic modeling. This work presents the results of expagnoe studying phase relations in the
FeTiO:-Mg2SiOs-H.0 system at 1200250A Gind 6 GPa, using natural minerals and chemical reagents

as starting materials. Analysis of the observed wagaring phases was carried out with the evaluation of

the factorghatinfluence the expansion of their stability fields to the region of high temperatures.

Keywords:upper mantle, experiment, high pressures, hydrous fluid, phase relations, humite group
minerals
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CRYSTALLIZATION TEMPERATURES OF KOMATIITE BASALTS OF THE
VETRENY BELT, KARELIA

Asafov E.V1, Koshlyakova A.N.%, Sobolev .V .2, Tobelko D.P1, Batanova V.G?,
Mezhelovskaya S.\2, Puchtel .54
v.1. Vernadskiy GEOKHRAS Moscow
2ISTERREWniversity GrenobleAlps Grenoble France
3GIN RAS, Moscow
4University of MarylangCollegePark, USA
asafoff@geokhiru

Abstract Samples bolivine cumulates from komatiitic basalb$ the 2.4 Ga Vetreny bdibcated in the
southeastern parmdf the Baltic (Fennoscandian) shield, Karelia, were studied. Unique data on the
composition of thenajorandtraceelements irthe olivinehosted meltriclusionsplivine and spinel have

been obtained. The crystallization temperatures of komatiite bagasestimated using an Al olivine

spinel geothermometer. A large set of data on the composition of olivine from the most magnesian part of
the komatiie basalt flows of the Vetreny Belt has been obtained.

Crystallization temperatures of komatiite basaltgshe Vetreny belt are in the range of 125800A C

The model parental eft in equilibrium with olivine89 mol.% Fo, contained 16.6 wt.% MgO, 12.5%ut.
FeOtot. and had a temperature of 187GThe potential temperature of the mantle source in equilibri

with the primary melt was 163A C

Keywords:komatiites, mantle, melt inclusions, olivine
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CALCULATION OF SATURATED WATER CONTENTS IN SILICATE MELTS IN
EQUILIBRIUM WITH A PURE WATER FLUID

Bychkov D.A., Gnuchev Ya. Yu., Koptev-Dvornikov E.V.
Lomonosov Moscow State University Moscow State University, Faculty of Geology
dmibychkov@gmail.com

Abstract Based on the experimental data extracted from the literature sources, a sample was formed
containing the results of 394 quenching experiments characterizing the saturated wateircantede

range of intensive parameters of silicate systems.

An analysis of the main published types of models of water solubility in a silicate melt showed that the
equation of Gordon Moore et al. best describes the experimental results.

The Moore equatio recalibrated and converted to exponential form using an extended experimental
sample allows, with an uncertainty not exceeding
water content in silicate melts in the ranges: melt compositions fesaltb to rhyolites; pressure from
atmospheric to 15 kbar; temperatures from 550 t® 23Q

Key words: water solubility equation, sample of wataturated experiments, silicate melt
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COMPARISON OF SIMULATION RESULTS OF SERIES OF QUENCHING
EXPERIMENTS USING CRYMINAL AND MELTS PROGRAMS

Bychkov D.A., Koptev-Dvornikov E.V.

Lomonosov Moscow State University Moscow State University, Faculty of Geology
dmibychkov@gmail.com

Abstract. From the INFOREX datmse, 6 experimental series were selected, 3 afhwiepresent the
equilibrium crystallization of melts of the caddkaline series, and 3 of the tholeiitic series. The CriMinal
program demonstrates a good reproduction of the experimental ratios of gmdeesnpositions of melts

and minerals for all giseries considered. Comparison with calculations in the Melts program shows that
our program simulates equilibrium at least as good foral&kline compositions and noticeably better

for tholeiitic ones.

Since the compositions of minerals are reprodusgahlly well by both programs, such a noticeable
difference in the reproduction of the evolution of melt compositions is due to a distorted reproduction of
the proportions of crystallization, which is esiadly noticeable from the moment the triple ofiet
plagioclaseaugite cotectic crystallization began. This result is consistent with the conclusion of
A.A. Ariskin and G.S.Barminathat for correct numerical modeling of the crystallization of silicate
systems, the correct calculation of the proportiafisminerals crystallizing on cotectics is even more
important than minimizing the error in estimating the phase composition.

Key words:modeling, crystallization, silicate melt, equilibrium
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REDOX REGIME OF FORMATION OF GLASSES OF DIFFERENT ORIGINS
(PRELIMINARY RESULTYS)

Zharkova E.V., Lukanin O.A.
V.l. Vernadskynstitute of Geochemistry and Analytical Chemistry RAS, Moscow
zharkova@geokhi.rdukanin@geokhu.ru

Abstract. The results of dermination of the intrinsic oxygen fugacity @Oof volcanic glasses of felsic
composition rhyolite and obsidian on an apparatus with two solid electrolytic cells at 1 atm in the
temperature range from 70 t o "1 0abrO0e pr esent ed. For rhyolite
carried out for two 1%)andtan oereased&i%d) amouat ofmiagnetieu m ( O
microphenocrystsThe results of f@measurements for each sample are described by a ¢éigeation of

the form: log fQ=A 1 B/T(K), where A and B are constants. All studied glass samples in the range of

8501 105C¢% d e mo n s values in¢he fedbn between IW and Wkhe lowest fQ, close to IW,

are characteristic of rhyolite glass withn@inimum content of phenocrysts. The oxygen fugacity of

rhyolite with a high content of phenocrysts and obsidian at @58 approximately an order of
magnitude higher than #®f glasses with a low content of the crystalline phase. The obtainedi@s

are 24 orders of magnitude lower than the available #timates for felsic volcanics made using

mineral oxybarometer&lucidation of the reasons for the observed discrepancy requires further research.

Kelavords: intrinsic oxygen fugacity, rhyolite, obsidian, redox reactions, wusiagnetite, iroAwustite,
zirconium electrolytes
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GENESIS OF DIANITE IN THE INAGLI ALKALINE ULTRABASIC MASSIF
(ALDAN SHIELD)

RadomskayaT.A., KanevaE.V., Shendrik R. Yu.,
ChueshovaA.G., Mitichkin M.A.
Vinogradov Institute of Geochemistry SB RI8itsk
taniaojigova@mail.ru

Abstract. This paper represents a characterization of the jewelry and ornamental stone dianite from the
alkaline Inagli massifs. The complex study of dianite samples was carried out using the mineralogical and
petrographic mettas, infrared reflection spectroscopy and electron probe microanalysis. According to
the chemical composition, dianites belong to the sodialbium subgroup of amphibolégichterite. A
mapping of the contact areas of olivine and alkaline rocks by idfrafeection microspectroscopy was

used to study in detail the structural and textural features of the complex mineral aggregates and their
relationships with associated minerals. Dianites are formed as a result of a-omwitsmmatic process

during theaction of alkaline melts on olivine rocks at the late magmatic-teghperature stage. Olivine

rocksi forsterite dunité serve as protoliths for the formation of dianite.

Keywords:dianite; richterite; Inagli; Aldan shield
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RIFT MAGMATISM IN THE WESTERN PART OF THE SOUTHWEST INDIAN
RIDGE INDICATOR OF THE CONVERSIO N IN THE GEODYNAMIC CONDITION

SushchevskayaN.M .1, SherbakovV.D.?
vernadsky Institute of Geoahéstry and Analytical ChemistrRussian Academy of Sciences,
Mosmow,
2Moscow State University, Moscow,
nadyagdgeokhiru

Abstract.Significant differences of prinmg rift magmas and minerals V& been established in region of

the Andrew BainDy Toit fracture zones of the Southstdndian Ridge (SWIR) according to the results

of studying liquidus tholeiitic association (oliviepinel) compositions. It is shown that the earlier stage

of the deelopment of tholeiitic magmatism, which has formed the edge of the Andrew Bain tranisform
associated with deeper generating of enriched melts near hoTkpatvealed differences of the magma
composition and liquidus olivine reflect the change ingeedynamic regime over the past 30 Ma, when

the current position of the Bouvet Triplenttion was formeéh the earlier stage of the SWIR formation.
Influence of the Bouvet hot spot has ceased by the present stage of development of the SWIR, and the
condtions of the tholeiitic generation have changed to less deep ofi&§4Rbar, T=120 A L

Keywords:Indian Ocean, tholeiitic magmatism, olivine and spinel compositions
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CRYSTALLIZATION CONDITIONS OF KRONOTSKY VOLCANO MAGMAS
(KAMCHATKA): FIRST DATA

Tobelko D.P1, Gorbach N.V?, Scherbakov V.D3, Rogozin A.N.?, Portnyagin M.V.*
ernadsky Institute of Geochemistrydanalytical Chemistry, Russian Academy of Sciences,
Moscow
2Institute of Volcanology and Seismology, Far East Branch, Russian Academy of Sciences,
PetropavlovsiKamchatskii
3Faculty of Geolgy, Moscow State University, Moscow
‘GEOMAR Helmholtz Centre f@cean Research, Kiel, Germany
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Abstract. This paper presents preliminary results of the study of the composition of olivine and spinel
inclusions in five basalt sampldsom the Kronotsky volcano. The studied olivine grains range in
composition from Fo70 to Fo88.7. According to preliminary estimates, the parental magmas of the
Kronotsky volcano coul d cr ys tsadndan axggerafugagi@FM o mper at

+2 . 2 8)add cantaife?l ~2.9tW6 H.0. The primarymelt of Kronotsky volcano was derived from

peridotitic material, which is also characteristic for other volcanoes in the eastern volcanic front of
Kamchatka.

Keywords: Kamchatka, subductiaones, parental magma, thermometry, olivine
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dL tsdzd te ts 9 Gedizlzthgdsh s ISf@d d3j B Mdztsy | defet dzetrOm O dsd

IslzW tsB te j Cda@osydeds d h)tisdnts @O @Y to sy kz f M) Y jtetg GHAN Is Ofig teiBY t8 As
zdzd € OdiZz ddz' Isjitc O N foxistajtshis Bjts ¢ O " Kgdgr vjidi 12 B30 ), dzed L ¢ d d3d
MH | toy OCEPAED: d NaeO, 9 ¥ M R3@R] L d O dz' das'mis s € Kb@A120s,
51.553.5d{ M .Sk, 7.5 8.3 d3O . MgO (Sheraton,Cundari,1980; Murphy et al., 2002;

glzh j o f)ft€R014) j M BBy Mis Ok § ig6z8 sz y f dzds B digiBdgs OL ts9 O dzd W
dzO 3 to SHIsAE®L, dz© Y dzdds@ P tc s g 4 Hatgfhz b § M EGuigj2815).

A j dz'tetO B tBIS " datss M Is O dztf Esdgfzgze jso O iz xdzee®S @ & f Is O dzdzd L Oy
dzOdsq tstsdlszlj,@ac:fd‘g?o.lzfnfr]sgz@&ﬁgdztsa Ooﬁzw[lzcmc; djz;j\lstetsctGOW dud M¢d
dsqf dzj e O dzts asdyte B ) Qafts B 5 f5 B ezte B LY 5 of (5 clafp Wi  dg 5 O tarfs
s5CMdB Otts@ls OGCH tcd o dzj ugy @atgdzr S MY j tod d3j dpli@az] de'sd O dzd
WOL 5acrOD dzts 99 Mndf21s tc © € Oirdy o EBPE B dzd € @B O degzilz® 2 y dzts 2
dzd Is j tc © zR 16 ¢ oty 1985;Nagetal., 2007;Gupta,2015).

1l dzOMistswe ®g 8 k ffdn mdzj HisH O©EAZQ G d I ©d& M M Bsjste@Ezdz" |
n BH2R w59 j Isthdzts DicC Is diusy M€ isHAPSG d9%8 ¢ ts H @/yalov, Soboley
1959), Mts M€ @as s ts'OUzp ] Af L ZpjdOh OB OB M | odmStg014;

[ dceHdjsp2023).f sH Odz'ds'ds @ § o wdd dgf to ty Ozt g @ j H Mis Oo dzj o
9 C @ dzdzd € @diza 1620), ¢ dzd dzts § d te(5%)Mdzd2OY Q& M %), Ols OC y 4
Mmis j ¢ dztfod@iV s Rolzd IdstEnpdislodnt2EMi3SI B0 %). | ¢ tc O dzj edspliE]td O Us M w

89



uBBtddS MIsOj20B [ ub [y

odHIBIH | dz il FsBste¥ddiZe d H d s BsLigdezlsDS] o o dH J
Cts 3] totstf Sitftsiplel B € tc O dzj dedirf{% Offtd j to ) DIsdgw y j dzd W
~ntctsdzh f d d@o dzd R Qditdsdid o ff dzd M Iz Is filfjldsqj L€ sdddsee COdBE™ \j [ dpdizts.o dzO W
RO MO te HEzsy j @O O dshysy MFkERE S 6 ts dzdhy @ dgdf§ Is®,dzts f d e s € ) o
Wdzfg s @ Of Ols lis@nlz Is ids@tgfQ ¢ Is i tg dz'teAsfeug Wi 2 H § Is jdeg' Mls o
fsL o AV H jsy teifls Odetsdcd & 5§ f)ls O dzdizf 0L pdDdizis ©® f dzj da@zd € 59
ts i) dzts o Pudde( (f Jf Rz c s B dztc DL Yytso .

I O datf dz2¥ tste BPE L § SHfis dzlisy Y § te d d3j dfidly iPdizidefith PO tso ™ -
ttOo dzs 0g) d zd S Ot @ Lz OF j H | tfadat js dzls to s dzd t2 iy gzego G W 2 .
g lzh j mise &dzishCusjdzd y jfiflsiplts) to d d3j delO® diflastlsy onw 1 jddediz B dzd
WOL ot Co desog BdR st OC OdEd g0 I d Wid ks O 8208 Bdzdz” | |

(O]

]

=

dzO 31 o t5,qAsiashipi &3} G 6 P s dz! UemrO @S MY | tod d3 dely @ dzj ez 8 O dzd -
S tod fls Googdfifo d3Y te ts d I9esDairfdf clndO® O ) B tedO® d3ts i) | He@&sdE) dzd d |
i toJ H Mis O oodi @rdE-sigy (1985), Ols OC o M dzj H B/eOQ dekROD dzts 99 fyd 2
f dzfcr)]ol%g df sHofdos -fiz4f B ufdtdsts o j H § wadaD 1 dar O dzg (Gaghry 1972;Nag et
al.
l tcOB Sy (1985) B dztf 5C OL Qidetdf,tc ¢ te d M ls O dzdad ® PHyadrEo O,
stslse j IsMmisfptizf i dac@sizts o fisteizls @O B s BlisfgmBg BH o W A
ZG dlsd & ditiigisded s @ & dzji | MNOe( dzd 8 lixizL jddedtyy ( dx@@ds  Is
s ) ls diflg))tg ade X o d H &z @ddisRl | g3t O SIPABA v 9 dzwisirlrv o Sk s, Is 15 to ts d3iz
f todinded 3 j dzd d5t j tc QEOAG20A u tf tod fts j H fizfp? dgfigvis d ls © dzdzd L Oy«
¢ deq dzsf d 6B & 1 520 J WaDUY] WD 2] & a1 9SG Y | 1o GEADAQT
d s sdE] Is uslsfste | s da3 § o ) dzj dbppzs-of fid@-s o Bz W | BNEO 6 J dBZOIsd Is
BO G dzjddvifilis (| 30 dzc EEaAEa fiffdisO tzd ) )s O dztizdzd © a0 ydius Oy dzOe O
20 Y d dzOsizOdgs o tc j 3t dedes3y | tc QA6MAE |} W o dzjrdeds'ds" §  d& dzd H O
COouj i oo piasfX oz R OL("f W2B0AH0L S MY J todkEleyASEI]EZ H O dzts fi)
HitsB d I4f'teifvs B O o dajfpisf@iic s N A0 M CHOs. | 1 Isd & MY j tod d3j dzls O
¢ ted Mls © dzdsizd@ feftz® d3j ) lezgz® y ddb B tigts 3" §f o dzjda@RdyH] tela3yciei -
1260 A w0 ® ) jddg M dzj H 5 d @aigsmfORn dzd 1o jsdg'Mde® dzts o K fisdrtse B -
MW HBHM). v OCC OH Odzdd®y ted V¢ Mt J tc d df jtedsld tisen dsds@n 4 ts
B dzq L oz € o I § U5 jtetc @ list 19 QUE] ataff Gt tass{Cofiyy QU § cafech L € df 7
Is j d31]’4ts®lz$lzftgﬁ5&d34q4_@ts. o _ _ _

AOL 5809 dzs @ f) ) dabuij ldn e[ sy mi3g i Is 4 v dslyf frrdfizy 2 (RP-Bi-
Lc) B " daffL 2y p dz'OB sGUPta (1972) d Nag et al. (2007). a4 - d E MY j tod d3J dzls T
ftotso j H JfdedP lgjd3ts i) jHiossR fizd O L QlsiA t6 d s O dzded i@ yigf0e O
fnd misFodijLc d s Otcls fg & g BABIEDGHLCas, H S M IS O I tHz dz@IAS WEHZO Is d o dzts A3z
fn s ) Isd@Ddigtf te 1§ Oldztdnen Enidag ciflrg filsdzj H 50 O IO)i-2DI et fplOfrLc+CPx
(i od izl sty 15 Q lsys g @fy § z@apdy) 1972). 1 tedt IsdlEemdzsolgf 4C O
SH dzs 9 to | df) taizlAEL O dzdds ts RGO - S H f defigly) &3 | tc Ols 2 WG
( dzts te 30 IdrsofipiBoeBideolC37). | © S H t5dzO " ) f igdsRs@ilc f toif O o dzjloRd d
[1 Gyt wdzse toj &lodpdgts D dzdzdeljd@dydéiftc O d'Odg'dsy bl i3 § Ozt
8 8 BAC, Y Istfsts ydz@00 A telzd i d aff) iz - fisP ) Istj telglls dsts W 1 © elztizgidvlzg
etal., 2007).) tcq Is tf ds dzts y 1 @edeglsts2uff dfj M § s ts tedzsjdZzy g lst®Is tc O O 4 Is
dzj dz¢ " sizifs OB d dzt drtsdgdsdl] t©® dR@ s dzO M M) § TOdsiEE®isolcar)
(Nagetal., 2007).4 Is st s d3j Isudstfste | O dzdiz fifidzts § & ism S detdAzGM € ) Ist] telx
100 [ 1 O)f todH Odz' dzj iz o ded 3 j tc QuEBEE 00MA dzOB dzé H O Is W
Cted Mis ©dzilzdzis © B ¥ R®o tc jint fzdparty dizis U3y IS tatf dzts § d tc (N&gh § dzts d3
etal., 2007).

msss-

90



[BtcOL B9 Odzdy d HIWWJte]

¢S MY § tod dfjtaissy j, u jedadg fls JFasdi-le f todn Oo dzj B O
o tse@d " M jrdzdy dzts of svCrQ LudsdstE i Is dzts ) cfiss) dzts © © asdzjp bipd ) ls § o34
dzjdzOB dzt H O M O dzalxf 2 QY i@ .Is s O dzts s OB Y dzdf detsdgds f d Is
COdz d &dPlszd jths & d tf Didlag et al, 2007).t Odzi § MY j tod d3j dzls O dz
d mfydzj H Baf GidzdK20-Al20s-SI0, f 5C O LsdiEf)z - f B dzts ff del§j 3 j O bzts
120 A adzj 2 YydsO B dfdejd@ o dz] ded ¥ 42| } s tscEHO@Of tcg sdzg | MsC d
HOo dzj tz@V &ZOcddX O] jthts & § tf Dif ¢ Odzr Md dadsts dzglzgf L € d
Is § &3t Jj tc @ Is HEgs@FB d dzzgalf lgtE O o dzj oy © (Hadghaueet al., 1998). J
9 SH5dzOM" [ fjy dztdzedd] W2 ~frdslO B dsdz iy Qots] © o dzjdedchdj5) } @ruttle,

Bowen 1958;Morse 1969).

s OC dEp tc OLfigE, | Mis o ReChigj] tc d d3] dBlO@HEAZYAES CjOL © gydsstls ,
Ctedfmis Odzdaz@in®tdly Gyl o d de+ dzj 2 ydls + ¢ ded dats fhpfs€ sz | o '
tcOMYf dzOe s B HAO] H s5MiIs Ols B Jdas ¢ tHdgl O OL tsfizg Mdzd Is § dz' dat
o smMmis Odzts o  1g gzt W H tsSMH), Ols §| B J 6 Ols & ig® O dzdirp(dLdB zisd
L Oo )l léc d iz lsdnts wadiyd Mils J dgf.Is tsfiylls O B d dz'dapRUPIE'G t6 O dzd U J dzO
H O9 dzj difRJ3! &M Iz - i & ifdOFdzd 051 } O BH sdzOMr h j dzdz’ = .

{ yd dedf¢ o d 1 Bdgy J tf @ls[xi3e Is fFORX[AR Z M B | WiEf®dzlz yfj sk’
st tej HJ dap@atfg(tsdy) s OO dizts 0 f B azC &z6 y J ded{ Hzjodm ¢ e O dzj daded € C
Sdzq o CFda (6 1§ )T H t6.2023). 1 e df o d3j daifigats ile s dsj ISt
15 0 dets © OdpBEA t5 dz! L 15 © O] ebts il ] o telQ) s 1 AlBy gy v 2
tsdzd o dodztdy dzj wisy] BY j tc @ sl | 'dzls ) FabmREnts O o Is KAyt
al., 2014),8 ' fzts zz g @f © Wiy 8 = 1180 1250A u) tod MY S dz' L dsp O] @
Ballhauset al. (1991) s dzlz y dedi=daigad L Ssdyjj de&ddt o d H B digYf § €lO86 1 to :
1219A

[ Odefs 3y 4 dEJOBY | te © sl s O dzdarQ d§¥f eotsdd B © 31z i) ) BB " tElOO
i tetso jifigdadOk y jedadnd] dz@eCadrs ~Q p tedzd o of 1z isB 6 O L2PEFY tetsd IS5 0
] Ok i iPéSalmisMariani etal., 2004).f d ¢ tetsls j toc d3ts A3 Bt dizy H fif Ssd® f@2d O dzd
Y Istfsts dzdet®fn § dzO i bzy Gz dz®  jfdefsd-mos e Qi Os jsdgldj] BIOG 2
110A 4 ntslsdfmyd L detsipfy Qzadw yfidsic' O § Is st gz H O dztafig's d Is+ MW .
U J a3 Jded® Isiirff@O L 1S tets dziz u j fiadaf] § 2 J teieffoff dzOep Watzt- y J ddzfR 4,

L CMY J tod d3sdels@ dej difistadgdz - i dzts gFaley~1985; Guptaet al., 1972),y Is ts
Bs) Jfgo dH jlsj dz fglsth tsch Plsls frpls & dedf fls O dzdzd L ds€t§ joRthpr

f st Misth dzff y PAzE 0 d H bsfizde'j & Q8dg tet al., 2007).1 j B sdz! N t5]
SH J to)oOskfQ.7 i3O0 M6 H0) o L OC O dztshslgr SApz@ E ) ) Blg) ACEHOR €

ted Mz Is@PsfpteH | toy Otz dBLOOC O dztifpdz'r Actc © B dzoCddrs my j dzd 2
Odgl 'jdftas H | d3ts dzfn Is te FlA© az@ dzts doldztdnen ESaMolcMariani et al., 2004).

OC oz dzd oyt HdzQ ¢ Of dzd o @F B i LY Y 5 dzdiOsodftEad v o j 6> H O] Is
te d ls O dzdrgldi CCey=fdyg ST s df toffrjsis ezt §

L fndzts asE W M dzgzdedzy tc tsid Glsfy fry) g0 &k cdak ¥ | N ( yls
mMetsls o j Is@AdMe0Z7)Bls dfdts dziz Wpjtedd B Bddey (Foley S.F., 1985)dz@ i dzts © O dzd d
L Sy J tod d3j WiZB @alEmzm s P f © s @H3detzg e O dzts o .

[T feto jsdgd dz& § d ) dzd s jsdg'Mdet® dzfs o dz 1) fatz ekafsdfn Is O dzdzd L Oy
dzO d3ff to t5 iy fy 8 J el ts dz' L tsim) Gndedsjdddg) IsdsH ¢ ©2.dz! @™y i Ists ©
sdzd O fdf dzj dzisek thdfts O tc (Baktjalsstetial., 1991)Mtssils o j Isthldsdetizfy dsls | dzv dz
ts € d fdzj bz tsizodi W @ O IQRMF1.3H QFM+2.3.) tod MY 5 dz! L tsdzdosdaff df
" d dzj dzjsektindfts QB 6 B € s dzOfp £016) § s dzlz Ui Uef d H d OFf tsdzj
QFM+0.9H QFM+1.9.[ yJ daf dts o j H fiytidasiziztyg s Cem d B O to ) disetCidgiz" ~
e OMY tej H jpd2jdaRdad] ¥ HipsMiz" | s o ks § et i f dzQ@atslds
Fedortchouk2001;Mallmann O Neill, 2013;Shistkinaetal., 2018),Is OC 5 ¢ OL "Bas@iz]lg

5 ¢ djfipddzlz ffy dzts® tefd' ) Is © dzdzd Ay td G o dzfpHoiLd dzdz'n i3 dzdEdley, 1985)9
HdOff Ot BEEF0.5 H QFM +1.2 (Mallmann O Neill, 2013)d dzt§ IQFM+1.4 H tQFM
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+3.5 (Canil, Fedortchouk 2001; Shishkinaet al., 2018).[ s H j Mallmann O Neill (2013)9

ts Is dedjts|lsi3ts H j 8hjsRkinaet al. (2018) d Canil, Fedortchouk(2001)z yd Is ' © WY JsC Is

i to d iz Ishmilsdzts[(KLQ d Na20) o tc O I §f dudsdfsic,d dzy d § o Btz /ddstc OC Odzd j o '
to tg (Pliztiem 6 g 6 & O HizEP023)

CHditc OF s 3 dfzjj Usfitpth tf oy dzj H WoteRdpds Baztc D ISP j Is Odzed
Z dz' IstOesipidzidtc d df jsdildntadz] H 5§ O dztf vt Go dzs o ff B s dzv § Is
tSLcHDWse dis jjdzH | dey fdztso @ § M ls O dzdadf® Bfytd t d Isz® e 'dz-
Ml o ©8 & d MOz 2 in® L 2% dzv jAstdydzh § d dfj sde(siter 2
NdlefmadH p ¢ dzt yd szdRed Mis Oazdz B ¢ s B3O G dzj ts @ azd dz@®@ ¢ ts
Is © dzdoffy P fHOta)E dfh § d dzj dzd dgts s de@ & d g B HEIOY OL t5dzj

J sl &0tel SI20A 61 Odzd dzj @ B P ls O dzagPLc ERidte B3 tets o O dzd J «
Yy d Ogdiz] tc®dzis © { digiodamzdifitstcw HE gzd o> disdzd © d dz+ 2 2 yd Is
d de+ dzj 2 ydls + ¢ tpd @z §f GO pHdldars ~y Mizd 2@t d i~ sH J Is!
dfpdi L Isq ABY J tc Odf dzis PRIOMAIAA utssise j st Rise d ©
9 d Mmis jsdgjd.Mls © dzd«0 iy iPEWfBDddE) OO dzj daadizsy teas d Ists o
Iz f fn BijStasctedni] ¢ B1sd M BB 2O ¢ dzlz esddd@gzds»®3P0f 1 O ls ts
fstilse j ldffbdds Ols d dz'dajetd fylefds ©OH S M H | fipdf PB J{EOL: Bowen

1958; Morsg 1969).stc d f) Is Oqafi@ffy its y oG deds df dzdsdzts fd wazs 2 wd Is
Wdazse sff ol OC OdKEORY tets d IO s slse j Isife M j & d d3j dzls O dz
20 B dz¢ H jf dedf sdizd X § HzfleEE § tc @BIDAPFRe S H 5 dz0 )" ) J fddezfsidsy

0.1 [ 1 O(Nag et al., 2007).1 tctso J H jtadiz] I§f sC OL " gy BEIY Qdzdzd L Oydw
dzO i3 tc tefdscHffe® s d - 68H o is ts CHiE[dD  Ots T diA dzd 18 jsdg'de® dets o d Is j dz
Z mdzse IPRM-0.5 H tQFM+2.3,y Isfists s Is 9 | ldfigls g tnjsle® & € { gstc d d3j dzls O dz'
H O dzdéFotBy, 1985).

t OL dzd ay sy § dzSs@ A ) dzd s jsdg@iptizes d Is § diZ fipdrts-eCoic2d M ils O dzdzd L Oy «
EdetcOh jrdadsdg@z ¢z Oz B de@E iPdzts 0 Gl ] Mils o ExChiffdRe Ot ts d3j Is to t
f5¢ OL " lasOsizdds | jis ts HPEOPE tisq d3j dzd 3 ts B telD figyf dafxiabOids O & Is fiy v
of tetso j HNif dedydf OO dzf B e EHH SRS C ch | fashisd o .

Rfsmdzd S W ddz0dzmdtetse Odzed v : HHGBSSIEG  ocr tstfrfs dPda OB WY tq of
| ZOCBHOdsMisd: Oorls.titez L ' ef@ES H @™ 5. dhBtgls dzv ¢ d dzO

( GEOMAR, Ki el ] . 1G2lsQutS9ege Grgnoble Francg L O ftetse j H ] d
OdzO dzd Is d Yy S dff deiPigazj H 5o Odzdz” ad3d) ORI tetsH dz' 3 5B 6O
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CRYSTALLIZATION CON DITIONS OF LAMPROITE MAGMAS AT THE
GAUSSBERG VOLCANO (EAST ANTARCTICA)

Shishkina T.A., Migdisova N.A., Sushchevskaya N.M.
Vernadsky Institute of Geochemistry and Analytical Chemistry RAS
t.shishkina@geokhi.ru

Abstract.Gaussberg Volcano (East Antarctica) is the youngest on Earth (about 56,000 years) location of
lamproite volcanism. To reconstruct the order and conditions of crystallization of Gaussberg lamproite
lavas, a complex approach was used. It includedstudy of the petrographic features and mineralogical
composition of samples, the use of a humber of thérraed oxybarometers, and literature data on
experimental studies of phase equilibria in Ruglessium magmatic systems. It was revealed that the
crystallization of Gaussberg lamproites occurred in the following order: chrome spoiglbbme spinel +
olivine> ol i vine + | euei tod i (vN nehr+torhes uspitreel+)).dHei nopyr
nearliquidus association, represented logh-Mg olivine phenocrysts with inclusions of -Spinel, was
formed in the temperature range from 1180 toQIRE Further crystallization of the melt with the
formation of an association of olivine+leucitdinopyroxene phenocrysts could occur at pressinelow

2 GPa at temperatures of 10708 A Ccorresponding to the presence of water in the magmatic system.
Estimates of the redox crystallization conditions for lamproites obtained using different @xgbens

vary in a wide range: from QF.5 to QFM+2.3, which indicates the need for additional experimental
studies of ultraalkaline systems.

Keywords: lamproitesplivine, clinopyroxene, leucite, ultraalkaline rocks, Gaussberg, Antarctica, redox
conditions, crystallization temperature, pressure, vidatomponents
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FOUNDATIONS OF THE METHOD OF COMPLETE EXTRACTION OF METALS (Fe,
Ni, Co) FROM ROCKS AND POOR ORES AT MODERATE HYDROGEN PRESSURES
(PRELIMINARY RESULTYS)

Bukhtiyarov P.G., Persikov E.S., Shaposhnikova O.Y., Nekrasov A.N.
IEM RAS Chernogolovka
pavel@iem.acru

Abstract The foundations of the original method of almostmplete extraction of metals of variable
valence(Fe Ni, Co) from rocks (andesite, basalt, gabhasite) have been developed. The technique is
based on the experimentally established features of the interaction of hydrogen with melts of such igneous
rocks in the hydrogen pressure range ofi02 MPa, the temperature range of 115800/C and the
duration of the experiments isi16 hours. It was shown that despite the low oxygen potential in the
experimentgf(O,) = 10137 104, the reduction reactioof metal oxides of variable valence (Fe, Ni, Co)

from meltswas not fully completed. At the same time, it was found that the main reason for stopping the
reduction reactions was water, a product of reduction reactions, which dissolved in melts and thereby
increased the oxygen potential. The first successful results were obtained by placing a buffer in the fluid
phasé tantalum wire, the oxidation of which led to the decomposition of water in the fluid and the
acceleration of the rate of diffusion of wateym the melts.

Keywords:gabbronorite melt, hydrogen, pressure, temperature, megdiicing conditions
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o] dzls ¢ j dzts i OSSRz \Clizeng ) § tisc OLdzt) § Bxdzd t ks drjj & sts ts dzdzts G |
i3d € tots i Tesdhrd®Vega Il XMU (Tescan v j n 6 dzOn | dbpgiplss) ez
tcj dzls G J dzts ) JAE[I€ @A dBSd er@y450Mt dzj e df | to ) INCdpdz" o3
sigh) d ¢ ted e @ czdz © ¢ y J(DGAzwalge 700) tc j dzls ¢ | dztdrptffn) CEdigixfs tc © d3(
(Oxford Instrumentsd dzc daffftd ts ¢ tc O fizdzels ¥ HINCE ERergyt.
CCMyjtodds) desOdzi lslzr | tojLbEd IsO

| 5sOB dzff )5 j H f)ls Omj e,y sl O dstistss O fi)ls o 1 & AraEdea] . o
O OO BEY Odls dptsifls' 18600C, P = 200M) a, Odz@ d Hf tsd o j H j dzO
L Oo d ) JlsBfiplise ts to AraBtcEE] o O dz¥ d3ts i) f dzdfclOY dBBGY Od Is dzts M ls
(Kagp = (Na+K)/Al) 8 § to  f) 2 Is dnyts 8T  1000C, P = 200§ } On dzq Is j dzf dt2ts fi)Is -
MelksS) .

L fyls O dats aydzfstizs i ISt .11 H .65 & H | to yxCZR YHO2) o fls j € dzj
o 5L tcOfple)®Y ls tzfl BBEO M H ©6.13c50 fiy .96 ) Idndsej aizd H &z ¥(hdgfoRfy . %) :
NaeO1T 7.46; Al20s1 11.84;Si0x 1 56.67;K01 7.12;CaOi 0.11;TiO27 0.07;F1 0.05(H dzw
Kagp = 1.65). & tcts ) IGsdy O d Iskia&fgls .99 M s H | to yxCagy 4HfO2) o MiIs j & dzj
dzOy d z@j dz' h Ols* Mmw .

1 sidejf " s@e § Od Is tz® i de@jofifk ts dz'dzd Hz' " Qfdix@fte' © adz]fiviz
dfg: EHMBX & | W adfisls d flgete@ste OMY 6 J' § pazjpdiddpsdsf H dzlz &
w oL kz.

vsOBdzd @' ! {5 tcO BissbiftRiQf43tsdn Istd O Ldxiate 2 gy Gd Is dz

T=1000C, 200 [ §O.
_ ; . Zro, HfO» ZrQ »+ HfO» Kang /| s
&1 Ood el 1 OMBoBY wop |kom,| &Om. U Kl /
ZrcHfn-7 | 83.0¢ t&- 8.86| H.O1 47.55 0.47 0.91 1.38 KagpH / B =
ZI’Co_stno_s Kagpﬂ'/ [ =
ZrcHfn-8 | 81.59% #8.33| HO1 47.57 1.30 3.30 4.60 KagpH / 8 =
ZI’Co,5ano,5 Kagpl]' /| 5 =
ZrcHfn-10 | 84.9% #8.74 | H.O1 41.90 1.45 3.58 5.03 KagpH / B =
ZI’Co_stno_s Kagpq/ [ =
ZrcHfn-3 | 52.59% #5.36| HO1 46.22 0.89 1.03 1.92 KagpH / 8 =
ZrcosHfnos Kagpl /=115
ZrcHfn-4 | 50.55 t65.52 | H.O1 47.53 1.87 2.54 441 KagpH / B =
ZrcosHfng s Kaggf / 5 7
ZrcHfn-5 | 50.5X¢ t65.74 | H,OT 48.51 2.15 2.98 5.13 KagpH / s =
ZrcosHfng s Kagpf / 58 =
Jtod dzd uDze g Odzd Isdztsj Mils § ¢ dzts.
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T=1000°C, P=200f 1 © T=800°C, P=200 [ 1 ©
74 e 1
O\O. ?\_‘ © ZrcygHng,
g 6] 2 ‘
N O 5-
\% 5 .o~ ~-~0 ZrcyHing E ’ LA\ Hi02
T A N 44 4 .,
5 a4 4 0 J &
2 JONL-T T AN N 39 ///,’
3 ’ A’ A 2 , _oz0oy
: %, A nm .
A,’,’ |er02 0 Qg
1 Fig
0 . . . “os o s 20
05 1,0 15 2,0 K aqu (Na+K)/Al
t MO ) O dMmddsMmis! tOMlss t dfip ) Qo dMmd BsMis! tOMIse
e OMls o BrmPifnos o Odz¢ BsMd tcOMmls o tsAERHINEs Odzs Bdtsfyd
Oy zOeo § ©ls OcfOdldzsM woOMf zOos | ls Ocf Odlsdatst
=10004, t = 200 [10O). (v == 800 = 200 [10O).

| OB dzf 1 o H ) ls O otalgjLdir dz S @ Kstfstats O fls o 5 tc FrelgttfdaSiay, o
cOMf RO BEA Od Is diucifls= 800°C, P = 200 MPa, Odz@ d ip.§ 5 ® j H j dzO
L Oo dit)fgis OMls o s tc AraBfENiOf o O dz¥ d3ts iy d 2SOy BB G § O d Is dzts fi)Is
(Kago= (Na+K)/AD 0§ &  fylg Sefts{H( TH dzd Is | d&'f dztsfiploin bz Is 5 G ) .

[ z800% fte ts ) lOm df O d Islis1f s .82 & d3d30 g tzts j tc >p @tz 202
+HO,) g L d3j dats JOISAHYES,35050 fy f WwB00% O ¢ § O d IStdiiisty ® & © Is s o
dzj L dz0 y disej jdrzcdais] @ ©O®e & diagp= 1.82f dzj H & ¥ hdzDIn NB®)i :
8.68;Al,0s1 11.17:Si0zi 56.43:K201 7.43:Ca0i 0.13;TiO, i 0.02.

1 Oted 80d B f toj H fls QHocrly taiDdedl2§ tc d o' Qo d i d deOhffdigal BtsMmls d
yd s @O O da@itdod Is o j to He®dnts 42t H dz8 = 10004 ( | RO
800% ({ RiN)f o = 200[ ) Ol dH dals BOMIs o 15 toef K dgs 2O MY O o j
fedmzlshbagdh FOMso stou dss M 6 @® s j tzoddedss2020) g o h j
LOMis o st distpsjfdsie @ f5ls o @tckn), t Ofls o s to dedEEsHsd 5 © tzd O j Is
ftesddg g dets fizts ) § dzd § .

I oL kdzf ls®ls jj v jqdgdgds H sofficmidats aydzjOdzty 0 d s daB iy dz0o O
5C OL ' Botjle] dz' edatsd) W kel P ) Is o & ta dlstefseids P dzg plszj Y j OO,

{ OBtslsO o' f tdzdaj dzO 1 tod FMIUFR02FAONS | 1 oSG tc O BB’

v OB dzd PP’ B Offyts otes tc reifpRIA[4 o ©OMY &ZOoj M ©LOL dzs?
T=800C, 200§ § O

- ' . Zro 2, HfO 2, ZrO »+ HfO 2, Kang /| s

b1 0od Ml 1 OMbe| wot | oM. &OM. %  Kpl / &
ZrcHfn-12 | 51.405 t65.3t | H.O1 25.07 0.12 0.20 0.32 KagpH/ B8 =1
ZrCo_stno_s Kagptf/ [ = 1

ZrcHin13 |5 3 . 5 118t H,01 50.27 | 0.29 | 0.55 0.84 KagpH | & =

ZrcosHfno s Kagpf / 5 =

ZrcHin-14 | 55. 0 465t HOT 49.72 1.54 3.54 5.08 KagpH / s =

ZrCo_stno_s Kagptf /| 5 =

ZrcH15 |54 . 26 ¢ @ HO1 50.32 | 1.95 | 4.10 6.35 KagpH / 8 =

ZrCo_stno_s Kagptf /| 5 =
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ydte§ 00D , COWHIEE dzOd (o yqdtcl s4tzp, ( ¢ OWHimls dz0d (Iso
tcOMmls Zpidoso Mddzd C Olsdes d: e OMIs Arsifdoso M d dzd € Ols dzts d
Oc f OdIs dalse) BNetK)/Al & f ted Mk O Od Is dalgiBlaFkK)/Al o § ted Mk
9 5H T=100@C,P=200 [ 1 O) . 9 BHT=80@C,P= 200 [10O).
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Kotelnikov A.R., Korzhinskaya V.SSuk N.I.,

Van K.V., Virus A.A Experimental study of

zircon and loparite solubility in silicate méltExperiment in Geosciences, 2019, V. 251,
t.138 140. (ISSN: 08692904).

EXPERIMENTAL INVESTIGATIONS OF SOLUBILITY OF Zr
SOLUTION IN SILICATE MELTS

0.5Hf0.5Si04 SOLID

Kotelnikov A.R., Korzhinskaya V.S., Suk N.I., Novikov M.P., Van K.V.
Korzhinskii Institute of Experimental Mineralogy RAS (IEM RA&grGogolovka, Moscow
district
kotelnik@iem.ac.ru

Abstrad. The solubility of the ZgsHfsSiOs solid solution in an aluminosilicate melt at temperatures of

800A @nd 100A C
12114 days.
atmospheric pressure and a temperature @298as well as ZrHfosSiOs synthesized by the solutianelt
method at T = 125A Grom a stoichiometric mixture of oxides zr@® HfO, + Si0;, reagent KMosOs0 was

200 MPa,

ir wias dtudied. Tper daratienrofahe expefimentavwas
In the experiments, we used granite (Orlovka deposit, well 42), preliminarily melted at

used as a flux. Were prepared -prelted aluminosilicate glass with different agpaity coefficient: Kagp=
(Nat+KYAI: from 0.95 to 2.05. The effect of agpaiticity on the solubility of a solid solution in an
aluminosilicate melt in the presence of water has been established: with an increase in Kagp from 0.98 to 1.82,
the total content of (Zro+ HfOy) in glass increses on average to 6.35%t It is noted that the agpaiticity of

the melt has a stronger effect on the solubility of thett sSiOs solid solution than the temperature.

Keywords silicate melt; solid solution; experiment; solubility
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¢ dzdzs s ONEY dze' § f tetsB dzj d3f HAWWJted dzydoOydd oBOed , 5B t6(
ftodnio tZHBSSBKOL S OddwY o L JjdRdts?2 (st ofMmj QOMJ] Mo
HOdzdzts?2 OBl f sdzlzyj dz dzsor j L CMYJted d3 dzls GRdz! dz §
cOMmYf dzOo 5o fted orf MsC 22509 ) BYdi cO@BE &z Fzd W WP O SLSH O
Chhtste’ §| vwElssyassL By dziz & te ts dz O BHBGSHO 9 ftesyj mMmMoORA
tcOMmf zOo O o L jdigdes? Ctstej d Gtod olkzdzC Odedo=dip?® o fhd dz' «
1M jtedd3j dzZlsOr 5 CtodMmMlsOdzdzdL Oydd B' dzts [k fiydgrQidets @ dzj o
f 20 dtsC dzOL 7 ) , sBtcOL tso OQoh dj mw ) 1 CMf j od d3j dzls J fts
HOo dzj dzad j d©3 o SHEBSEEBH O, BdzdLSt Mtstslse jlsMiseo kIO dDts fi I AoyGx
ZO sOBYOlSj. Cltls tjLEzd IsOls d@sy dets tc @iy ddLlg tc dzay@idyls d
OBSHBSKESHO 9 ok OdduyujmMisd ftesyd My .

sdzs yieorjg MmMizse O: OdzH jL s ™ 2 tOMYf zOo , 9 SHBKBEH, H
Cted s Odzdzd L Oy d waz! de' t5jf) fidsiirs®oddvls j

s dzd s H s telip® At §f to ts i) Is tolOddgj digdzt@le G 20 dzO € Is f TodfHtalisn
f 1615y J QLR 1 WO didtsts o sefCls fteld) o sia "S5 f © Q29 SEPIS" § daq 5O dad |
fibtesdedgtsd dIJE tsagd MfizetsB dzg g ¥ § tc | dali@ Otlgtsfte/d3d o Odz
fn O di3ts to g jdis Rafdzts 45 \ jtefilpfipts s B to CoLL tg ocdfoRlasn ifimj O iffjo w L ¥ of@s Isfiyw
Ok d o d&z WP M v dsjHds téBireh @ al., 1981;t W B o ts 1985; [ dzj 2 dzd € ts BO85;
Marakushev,1995;[ j o O § toc iz A9BdizgfH 1 j H Odzletipdf difdts dzlz Wfj ted r |
toj L zdztf 80Oy j tod d3j dddss@idp dzbfticdilz @Gd2d ssfp @dizs 8 tsd3 jdis @ dadzts o
L] dgs X stdfjtcd L Od 3t H joAshpldsatdgfBH@. O dz! Ity fdgf@fo fOsfzaff dzj Isd €
HdW W j ol dimj@O0OQdy ds@GoddsBm Oo dzj dztf ji BigRersikby et al., 2019). )
dz0 ffls jsMe O B tstfsty dzlz y glztizd r1jC MY j tod d3j dplO@aY gg'C jo d fyls O dzdzd L Oy
OdzH j L duisAsiptfsdfQam|{’ ) sI€ &Y | tc OCEIRMR }H 0o dzjodix[HEEI&H O
100f 1 OKX SlststEtcfsw dest 3G ytalEay S H S tefHs y j fHig@8KB j ¢ @8 " d ~
OdzH j L dOfd @&DL | d3dfsRta]jtf to @ &z dzC O dad ol edis fyls O dzts o d Is j dz
z i) dzts e WY . J to difdiptzls dzdnff) s d3ts iz dzd € O 2!V oM H L OC 5 0 SG 15
H O9 dzjCdix[tsf § OEPARO fis jatlff dz0 dze dizlz &5 tc | ifglimtais 2 fgls B ts oo s dzd dzts
f tots o tsHHAAJSIS j dz'C dgtictiij tetafp ol O Cad nfn 518 H &Y J tc @3 Intds@ADIE ints € 2 &
f tetsdzd ¢ O ff &) ts B ads s Bists H to 58 B M) Is to ts AciPldamskts & & Pasts Is
(Persikov et al., 2019, 1 d &), L H jndtf sV Maed dg Ols & t &gy M Is te ts 2ofifldrE sy O 4 Is
d3ts dzq B H jeisdCMPusted | " j diadiz] digts dzd B H JOUAY ot BRfST - 15 HistE @O L Y 5 3
f 4 tod § dzO o QizipHigdistics® d3JSGast j O ¢ dsjstisdzj indsy detsidatsdzh dzj o ' o3
ztc Oo dzdilstg @iz jrdg dzdl Isdglzdsjtads teipdzdy jalgs dzd B H | Gzl © S ki@ o dzd Is § dzv
tcOL H J dfdtddfij=disvh dz jOdf ts dzmiay wiadalt t6 ff O 0 dzjladd i Gnd Mt sdz! L s Odzd
MY 4 ud Odg'ddptis tel3s B te O ded@< jdsd3 tc O Lizthtelds ) ls @ 3] ffip § dzlz Is to j dzdzd o3
dzOG tcj o BIO] diji & @dzddtsdiErn O s TOC s B & trlIMRY)Is OC HeRtc OL tsd3,
Yls ts OB kziga®s tc O L QudsHly LdzPls @& H dodBQjfrL! ¢ t§ @als e 23 | tc Ols {» tegzts 2
420G t6 § 0 10B UMY 1o B Y stz 2y Oo datb© ) eizj oize] By dizp dach js o tisH O
9 dzlz Is tc jsdedz jdetis izd B H J tdgis@ Gsisfipic BB O tc O dp'Clatizp a3dz ¢zd (Ao
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10f 1 @ dL sls] tcdsdey Hfigetdd gy tied @ fipO, HYi @1 YO @ Olsfpaid 3 J ded J

s | &3Y j tc @st0B0% d dz®00%S, o' H j 63 Y OCE tcd fils O dzdpdiLin@pj f'E) |
siizh j flsd ozt Bz0 g o DS GO C dzs  p diatztsilg i@ ¢ tc | &z @)s Odigis o € .
b C s to 5 QIS OEES O st ds O 3O EED Btea toj 1 dats byl tl§ faff j Okt
s §OMls OB 8% @A Oo dzp dzdi's BIOAW s Is dzis gz & B O te qLu@ TA AR |
B tc ®IPO dzjo dadfs' ZfHf jts dzdzls & GzO X H g dizd |9 t¢ zdpdzjeis 3 f Is aiAy CdO.dzts fiy!
15 ) oH On s CCRALES o ©6 &z QEEY Zittos ts O L dy todgia f§ (OdBE dzd B H | dzs o ¢
] OS sty @ fdzj H 2O &Y MO BB cOL 5o Pod G By © IO Oy Mlso j
M- SHSEE G 5O s tsd'Ouzts d & 5 HsdE'te O Ot j 1 &0 oz O

(s OBYBH DB\ MEMERS dzkz y jodzdz" B @ v OB 2ps § todzwdgf s d3sh ¥
YyqWtetso g 6 s tc todzdidis & § dztie §) & ts EEBESEAOMV2300 (VEGA TS 5130

MM), It tod f)ls Gredfv =2 48 f BT j to i) s dzdetscOsBECddEne@y 450  WDS

Oxford INCA Wave700.¢ dzO dzdf ts1s o 15 H i el s to W dz® ] teRyY %20 kizdité 5§ 5 o3

f i CHOMOOdzAd ® to | @[ % @ C BOEIB0H j. C

v OB dzd M@ BYUJ MEd2 MMisOe (@l j%)S dP 1 €EDUINY stecdzts
dMrBHdGEEE OdH jLIdBR 4 Mdp j € @A) zOaalzj ( Misj ¢ dzO) s
HOo dzj dzd j &3 9 SHiStISH O.

ts - 2057 | - 2057 |~ 2057| - 2058 |- 2058| - 2058 |# BMIs Oy
SdZJ. dg-;jls * *% * %% *kk*k *%kk%k%k *kkkkk dzt? m%j é: IE
Sio, 62.75 | 48.65 65.69 | 60.44 67.14 | 51.74 |58.8
Al O, 17.88 |[6.9 1855 |16.3 18.43 | 13.93 | 16.62
FeO, 0.00 0.00 0.00 0.0 0.0 0.0 1.0
FeO 2.86 10.99 2.96 4.35 2.15 5.44 5.66
MnO 0.23 0.16 0.33 0.15 0.13 0.27 0.11
MgO 1.85 29.95 1.39 5.47 0.67 13.85 |[5.59
CaO 7.34 3.32 4.43 7.29 4.18 1254 |6.77
Na,O 4,89 1.18 4.0 4.03 4.42 1.25 4.15
K,0 154 0.49 1.84 1.26 1.88 0.33 1.32
TiO, 0.66 0.12 0.81 0.68 1.0 0.6 0.59
PO, 0.18 0.15 dz. ©|dz. | 0.0 0.0 0.20
14+ dz. ©|dz. t.|dz. | dz. 5| 0.0 0.0 . .
14 021 0.00 dz. s/ 0.37 0.0 0.0 0.11
b Iz &350 | 100 101.75 100 100.37 | 100 100 100
100NBO'T | 26.6 191 20.1 30.6 22.4 96 39.1
1 tod d3j yOded J :
*TcsjCdztsy) B (LBO [1WprAijwy2601 yOf, LOLjdB fdedy j dzd
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vOoBdzdme dpfuyd MC¢dj MesMmisOer ( BOM. %) & lsOddduj M
(LOSCOdzj dgdz = BB PR sty HOHMHYE) dzdj d3 o s

Fe 98.07 |9888 1t jLizd Ok, ftoj HMisOo dzj dzdz’ | )

Mg 0.84 008 | Mnte nded disd LlzOwj dzffl ddgdic dad 2 . _

Ti 0.08 015 2. sbdyj desteOydd emn fted ® mde ~
. . 9 &jlsoOodzdzd yj mMSdms WOLOR fftejHJ dzw:!

O 1.2 0.7 COS 1Isd LdOyj ddy dzOmtsHwWISw o

Si 0.16 0.05 {6t h dsflsj 2.

Ca 0.23 0.07

P 0.52 0.03

ulzdsdzsO | 101.1 |[99.96

[ dzsy J dak Jdzd u¥ dee d Is d o Wafsfipdzts| thysHsAs, 0 | Is ) If eely sCMejOF | dzd ©
¢ d fdzd 4s JsdgE® dzs o d Kgjj D SdFdER  Odzn j L d Is BoO fiff dzO ®O &
Ctod Mis ©Odzdzd 1t @ndf t§ dedf(GHRIED @ MY 5 dz' EOO dAf)dgd 4 d3j e dzdz" J
¢ sdzd W By B O Bl GAias &0 OR1BO #,u OBl

f(O2) =2f[)f (/12 (A leadm ()R, (1)

1l k& fydzts ot SWiEY j te (IBQOEZEODSf } OB d dzO tettziz®? d(H.0-Ho) B dzd LCEs €
dHJ Odz' lsBGHAG) = X (1 ) APls ™ o BE(H0)+X(Hz) = 1 d pGo (1373K) =
-343,6€ 1 fBarin, 1995),tc j " | Hzf Qo di))dedb Y o S 1 dzl® y jlodg(s) =-14.1,Is j.

q dsi a5y * )] d2’ edishy s O dats o I Ty gz deq i) @IS v B 6 E2q U 0
d3j dz' [ Jdmiiz W Jedzgp L thyls d Is . N _ _

1 O sidaso § MYt digitsAsats o iz sl 2% ) fs e | dadistbpisngj )y ©
oL Od @BH joMisadfditd | L | EOHY dg® DED.dzg i O dzts o alA diApls | d34
B OL GpdB Hiss @éssikovet al., 2019),1 j tc o t5 dzORyHOdS teiteHddr jiL @Y dzgOo r
fls O dzts a2y lis 1 Wizts tc S[Hipliz hdjdin Is 8 fs de§zgf iy dz'y dsitf tc © © dzjndgdHs s H dzr d3
OdzH j L (us@BEHE0tsB tc OL &t Iz Y HWABIR i L dzO wW@fdiy lsntasH s t¢H0H )
(0.217 0.37d30 ) tc O Is o tsdc@ dgHsjf W ts @ f E@y j Q2% s © dzdzd @ iR dd J
dzd € 9 O (ldsjdgdadBiBtdc O L ed(ffrc & | i3t j teRBORGL] dzO y d Isdediz| jdzts
s § s § to OflaiOr dzy deciiz) (8B ) 1 1615\ JHiSIG o5l t6 5 o § e ¥ 1 B dats
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FEATURES OF CRYSTALL IZATION OF ANDESITE MELT AT MODERATE
HYDROGEN PRESSURES EXPERIMENTAL STUDY)

E.S. PersikoV, P.G. Bukhtiyarov!, O.Y. Shaposhnikovd, L. Ya. Aranovich?,
A.N. NekrasoVt, S.A. Kosova
lIEM RAS Chernogolovka&2l GEM RAS Moscow
persiko@iemac.ru

Abstract.Important problems of magma differentiatjdhe formation of native metals andediormation
processes in the earth's crust are increasingly associated with the active participation of hydrogen. In this
paper, new experimental data on the crystallization of andesitic melts at high temperature$2800

C) and hydrogen pressures {100 MPa) were obtained, which clarify the possible role of hydrogen in

the processes occurring in andesite melts in the earth's crust and during volcanism in strongly recovered
conditions (f(Q) = 10%). In crystallization experimentst was found thathe compositions of crystals
(pyroxenes and plagioclases) formed in the experiment on crystallization of andesite melt under hydrogen
pressure closely correspond to the compositions of crystals of lava flows of the Avacha volcano in
Kamchatka. This resultan be considered as an experimental confirmation of the participation of
hydrogen in the volcanic process.

Keywords: andesite melt, hydrogen, pressutemperature, native metalcrystallization, reducing
conditions
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WOLFRAMITE SOLUBILITY IN ALUMINOSILI CATE MELT
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Abstract. Experimental study of the solubility of wodmite (Fe Mn) WO, in aluminosilicate melts of
different alkalinity at T = 110 A @nd P = 1 and 4 kbar under dry conditions and in the presence of 10 wt.
% H20 revealed its dependence on the agpaiticity ((Na#Kpfthe melt. At T = 110A Gind P = 1

kbar, the solubility of wolframite increases with an increase in the agpaiticity of the melt. At P = 4 kbar,
the content of tungsten in aluminosilicate glass increases significantly, but the opposite pattern is
obseved: the content of WEQin the melt decreses with an increase in its agpaitic coefficient, which is
associated with the formation of crystals of alkaline tungsten compounds. Irceataining systems,

melt heterogeneitys observed in the form of emut& formation, which is expressed in theggnce of
microscopic droplets enriched in tungsten.

Keywords wolframite,aluminosilicatemelt, experiment
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