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The universal single pyroxene barometer _ _
[Ashchepkov, 2002; Ashchepkov et al, 2p10 New introductions were made also for the garn
working in the broad range of compositioné’arometer (Ashchepkov, 2006). We used the oxides

including Crdiopsides, omphacitesnd augiteswas values to avoid the formula calculations. It was
develope on thesemiempirical calibration of the created as a sequence of the transformations of the

JadeiteDiopside internal clinopyroxene exchange:calculated P (pressures)Equations of garnet
CaMgSiOs = NaAISjO, barometer for peridotites use mainly-Carelations

Based on crossorrelations with th@©px— based areused pobolev etal., 1973
[McGregor, 1974] pressure estimates [AshchepkoV,y-m= Ca0+MgQ xd=(CaO+MnO+XFeOf~
2002] and further transformations with teeparate | 4= (CaO+MnO+XFeOf*
KD (equilibrium constantand pressure equations for
the eclogitic and basaltic systems [Ashchepkov.et al p - 5.25¢Cr,0y/xcH0.02¢(TK -
2010; 2011]. The later versions were calibrated 0N273)+22.5%Fe0+Mg0/20.+0.5CaO TiO,-
the large experimental data sets. The obtaige@ 12+Fe0/7:
=Peaic — Pexp Values were studied for the dependence
on each component in formula and their simple p - Px2.05+0.0045P: P=-
combinations and corrections were introduced. 3 0000 &P*+0.005&P?*+0.87%P:
Instead of the common activities we used thep - p.g 5xFeO+MgO/Fe® P=P-(4- Cr,0;)x0.9-
temperaturelependent empirical equation mainly for (Ti0,-0.1)x10(FeO7) x2
the positim occupied by trivalent elements. The mai
new amendment is made for the major multiplier
replaced by the function dependent from theQ4) The improvements comparing to the previous
N&O and FeO and Fe#. Finally instead three separgieqion (Ashchepkov, 2006)
equations for the common peridotites, pyroxenites
and eclogite the universal equation was created. It
works slightly less precisely for peridotites but even
better for eclogites and pyroxenites.

For peridotites:

P=0.855¢<P+0.485/Ca®@T°K/1050+TiGQx200; P=(P-40)/(T°K-1000)/Fex10+P;
P1=MgOxCr,0:%(T°K-1050xFeQ/Ca&TiO,)/7000; P2=MgOxCr,05%(T°K-1200)/120000;
Fe51=Fe/2(Fe+Mg)+0.000048(T°K-790)-0.0220; P=P+P1xFe51x5+P2x(1-Fe51);

CrCa=Cr,0s/Ca0;P=P-6*CrCa’>-12.6xCrCa+255xTiO,;
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For eclogites the Na admixture Bobolev, | P =0.815<P+0.45Ca&xT°K/1150+TiGx200
Lavr ent ] ad Ca/(Qa®Mg)l [Bobrov et al.,
2009] are used: P = (P+Na,O/TiO,x8++Ca0)/Mg0x11)
x1.20+5<Na,0O/CaCr7xNa,O/FeCrTiO,/Na,Ox3
-100xMnO/Ng0-80xFe/(Fe+Mg);

P = P-20/(85P)xCaO/MgO
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Fig. 1. Correlations of the temperatures and pressures for eclogitesexgiegmental runs:

For peridotites: A— temperatures determined with Gapx thermometer [Krogh, 1988] and B pressures with
[Ashchepkov et al., 2010 modified]C — temperatures determined with [Nimis, Taylor, 2000] and Pressures
estimated using gaet barometer [Ashchepkov et al ., 2010 modified];

For eclogites: E- temperatures determined witlclinopyroxene thermometer [Nimis, Taylor, 2000] and ressures
with [Ashchepkov et al., 2010 modified]; Gtemperatures determined with [Krogh, 1p@8d H- pressures estimated
using garnet barometer [Ashchepkowakt 2010 modified]

The correlations with the experimental data ammore detailsin mantle sections beneath kimberlite
shown in diagram (Fig.1 D.,H)Temperature are pipesin Siberia and worldwide [Ashchepkat al.,
calculating using [Nimis, Taylor, 2000] for2010;2013;2014 (Fig. 2A, B, C, D). Garnet and
clinopyroxenes and [Krogl988] in monomineral clinopyroxene estimates show good mutual good
version [Ashchepkov et al., 2010]. The correlationagreements for the same association though many
are showrin diagram (Fig.1A, E, C, G). eclogites are not eqibrated.

This universal clinopyroxene and garnet The reconstructed mantle lithosphere beneath the
thermobarometers for peridotites and eclogite armhsaltic volcanoes (Fig.3 A, B) also gives good
pyroxenites are using in the Fortran PT prograigreements for the minerals and clinopyroxene
[Ashchepkov, 2011]. They allow calculatethermobarometers allowing the calculations ofRfie
simultaneously all PT parameter for all set of mantleonditions  for  pyroxenites and peridotites
xenoliths from the same kimberlite pipe or locality, simultaneously.

Universal equations expands the compositional
ranges of minerals foPT reconstructions and gives
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Fig. 2. PT diagrams for mantle xenoliths of peridotite and eclogite type together from Udachnaya Mir Komsomolskaya
and Nyurbinskaya kimberlite pipes. The signs are shown on the legend.
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Fig. 3. PTXFO2 diagrams for the peridotite apgroxenite xenoliths from the famous localities of mantle xenoliths in

alkali basalts A) Hanuoba (China) and B) Hawaii (US).
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Kogarko L.N. Experimental constraints on
tcjrovskite
high calcium magmasof the kimberlite type

increase in Ti@activity in the melt in the presence
f i mitechornsativa bof darbon djoxide (Ryersom Watsdr987).

Table 1. Composition of starting material

Vernadsky Institute of Geochemistry and Analytical Chemistry of

Russian Academk of Sciences Component Melilite Synthesized
Abstract. Phase melt equilibrium of melilite nephelinites were nephelinite glass
investigated at 1050-1550°C, 0-35 kbar. Experiments were SIO, 39.08 40.33
performed on piston-cylinder high-pressure apparatus. In dry
condition the order of crystallization melilite nephelinite: olivine i -
melilitei pyroxenei nepheline. Addition of 5% CO; leads to the T|Oz 2.21 2.28
formation of perovskite at temperatures 1050 -1110°) . The
Geoiogical data which demonsuated extonsive cysialization fieids | A 203 10.03 8.83
of this mineral in carbonatites and melilitites.
Keywords: phase equilibrium of perovskite in larnit- FeO; 4.95 -
normative melts. Polar Siberia.
Citation: Kogarko L.N. 2015. Experimental constraints on FeO 4.53 10.24
perovskite f i el ehormativea highl daltiuym
r’\rlflgmas of trlle klmbecrllée typExp)e;rJ)r(n;:'(ntaIGeochﬁtrS)l:s/tlg;'g MnO 017 :
geochem.ru/JPdf/20 LX/XX/XXXXXX_us.pdf
CaO 20.84 21.40

Perovskiteis a principal concentrator of rare
earths, Nb and radioactive elements in larnit¢ \MgOo 11.01 10.70
normative alkaline rocks. Therefore, investigation ¢
phase equilibria with perovskite is necessary for o NEYe) 372 3.20
understanding of the formation of mineral dsit® of ' '
strategic raw material. Present work is aimed at t
studying of phase equilibria during the melting of th K0 2.82 2.02
most enriched in CaO and undersaturated wi
respect to silica melilite nephelinites, which ar{ P2Os 0.15 -
widely respresented in Polar Siberia and &ol
Peninsula. etc 0.84 -

Experiments were performed on pistoylinder
high-pressure apparatus. Starting material was glg  Sum 100.62 99
of a given composition prepared from oxides an
carbonates (Tab. 1). Ceratain amounts of starting

material were placed into capsuled made opkite

or spectral pure iron with the addition of either watel{Qu

or silver oxalate (the source of carbon dioxide). In a
case when volatile components were involved
capsules made of platinum or silygalladium were
utilized. 1.
Experiments at 5 kbar and oxygemgécity
corresponding to quarfayalitemagnetite buffer
permitted to establish crystallization order of melilite?-
nephelinite: olivinemelilite — pyroxene— nepheline.
Liquidus temperature is 122D. Addi ti e n
leads to the formation of perovskite temperatures
10501110C. The
presence of CQis consistent with geological data,
which demonstrated extensive crystallization fields
of this mineral in carbonatites and melilite
nephelinites. Experimental data (Brey &me 1976; 4.
Dasgupta et al., 2007) confirm the formation of
larnite-njormative melilite nephelinites during the
partial melting of mantle rocks only under elevated
activity of carbon dioxide. Alternative possible
reason of perovskite crystallization is sigrant

This work has been supported by the programs of

ssian Academy of Sciences.
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Study of diamondiferous rocks from xenoliths
in kimberlites

"Institute of Experimental Mineralogy RAS, Chernogolovka
Moscow district

M.V. Lomonosov Moscow State University, Department of
Geology, Moscow

Abstract. Diamondiferous peridotite-piroxenite and eclogite-
grospidite rocks among upper mantle xenoliths in kimberlites have
characteristic distinctions from their diamond -free analogues by
compositions of rock forming minerals. The metasomatized
diamondiferous eclogites are studied, and fragments of solidified
diamond-bearing carbonate-silicate parental melts revealed within
the veins and cracks over the rock-forming minerals. Based on the
mantle-carbonatite conception of diamond genesis, the version
that diamondiferous peridotites and eclogites are formed within
mantle chambers of variable ultrabasic-basic carbonate-carbon
magmas was justified. Host rocks for the chambers were root
diamond-free upper mantle peridotites and eclogites, and their
xenoliths were caught by kimberlite magmas together with
diamondiferous rocks from the chambers.

Key words: diamond-parental melts chambers,
diamondiferous  xenoliths,  diamond-free  xenoliths,
carbonate-silicate parental media, peridotites, eclogites,
ultrabasic-basic evolution of parental melts.
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Limanov, 6.V., Garanin, V.O. 2015. Study of diamondiferous rocks
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diamonds leads to better understanding of conditions
of their genesis.

Studies of samples of diamondiferous eclogites
xenoliths from Yakutia kimberli® from the
collection of laboratory of diamond deposits (of
department of mineralogy of geological faculty of
MSU) were carried out during the work.
Experiments at high pressures and temperatures (in
conditions of thermodynamic stability of diamond)
aimed at experimental modeling of formation of
diamond associated with minerals of peridotite and
eclogite petrogenesises (analogues of diamondiferous
rocks), were carried out at Institute of Experimental
Mineralogy RAS. Technigques and methodology of
physicechemical experiments at high pressures and
temperatures, as well as analytical methods of
microprobe analysis and scanning electron
microscopy (SEM) for both diamondiferous eclogite
rocks and experimental samples, were used.

The goals of the work are: (1)tusly of
diamondiferous eclogites: textures, structures and
composition of minerals by methods of electron
microscopy and microprobe analysis; (2) Clearing up
formation conditions of the eclogitdsased on the
mantlecarbonatite conception of diamond gesgesi

" (3) Revealing conditions of genesis of metasomatized

diamondiferous rocks. We researched sections and
polished sections made from diamondiferous

Conditions of petrogenesis of diamondiferoughetasomatized eclogites by methods of scanning

peridotites and eclogites within the mantle substanééectron microscopy and microprobe as well as
can be relate to key problems of the mantle petrologg@manspectrosopy at [IEM RAS. _

and genetic mineralogy of diamond, as well as issues mages (fig. 1la, b) of sections and polished
of genesis of mineral inclusions in diamonds angfctions, SEMphotographs of the sections (done

: : : : - using electron microscope CamScan M2300 (VEGA
intergrowths of diamonds with minerals crykzing TS 5130MM) testify to their sufficiently complicated

tqgether. It is con*_sidered that diamondiferqu_s MBxtures. Results of studies of compositiohsotk-
diamondfree eclogites have a common origin iforming diamondiferous eclogites are presented in
accordance with a version of eclogitization of oceahe table. Researches of compositions of mineral
crust in subduction zones [Ringwood, Green, 196@Ghases and textural peculiarities of diamondiferous
Green, Ringwood, 1968; Aulbbach et al., 2007].  eclogites testify to volume preservation of grains of
Diamondiferous eclogites are most widespred@ck-forming garnets at presence of narrow
among diamondiferous xenoliths, a number of thelelyphitic rims. Secondary processes altering grains

findings is several times more than a number off rockforming clinopyroxenes aresufficiently
geveloped. Welpreserved grains are also frequent.

pgrldotltes containing dlamonql. Compositions .Olntergranular and betweengranular veins, cavities
minerals of diamondiferous peridotites and eclogiteg;yy, secondary materials are characterized

are statistally analogues to minerals of peridotitte  Rockforming garnets and clinopyroxenes
and eclogite parageneses primarpclided in (omphacites) with mirresmooth surfaces after

diamonds. Initialin situ positions of diamonds and polishing are homogeneous by composition (the
phases associated with them are retained tnabl e) . Vari ations of

diamondiferous rocksin paragenetic diamoad omphacites as well as MgO, FeO, CaO Mand
mineral intergrowthsand syngenetic inclusions in Al20s in garnets are revealed infférent eclogite
diamonds. Diamondiferous peridotiggroxeniteand S&mples. For slightly metasomatized zones, a

. - omposition of NgO in garnets increases from 6:1
eclogitegrospidite  rocks among  upper mantl% O9pto 0.46- 1 (E)% O?nphacites with the reduced
xenoliths in  kimberlites have characteristicc' ) NP

NI N ompositions of NgD and AbO; (jadeite component)

distinctions from their diamonfiee analogues by 5 ¢ increased MgO u @aO

compositions of rock forming minerals. Ita noted Garnets from diamondiferous eclogites are

[Sobolev, 1977], that comparative research a@haracterized with higher contents of ,8a(0.10 -

diamondiferous rocks and syngenetic inclusions 22 weight %) [Sobolev, 1977], introduced by
impurity Namajorite component NMgSizO..
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Table. Representative compositions of major rdokming mineralsfrom samples of diamondiferous
eclogites

S at 26 39 40 79 91
Grt Px Grt Px Grt Px Grt Px Grt Px

SiQ 39.68 54.69| 40.97 54.79 | 38.49 53.87 | 40.24 5422 | 40.24 55.18
TiG 0.76 0.65 0.48 0.29 0.43 0.15 0.18 0.03 0.46 0.45
ALO; 21.26 9.35 | 19.37 12.33 | 2132 8.53 2239 1459 | 2241 6.62
Cr0s 0.07 0.08 0.12 0.06 0.10 0.14 0.09 0.10 0.00 0.06
FeO 1572 5.34 | 12.21 2.74 11.65 2.78 6.75 0.99 14.69 6.20
MnO 0.29 0.02 0.21 0.09 0.30 0.13 0.10 0.04 0.21 0.03
MgO 14.02 9.72 | 11.70 8.37 9.69 10.20 8.91 7.22 17.42  13.53
CaO 5.76 1254 | 1292 1277 | 14.46 16.41 | 20.65 12.10 3.04 12.23
NaO 0.17 6.18 0.24 6.82 0.22 4.93 0.08 7.14 0.23 4.70
KO 0.00 0.09 0.23 0.11 0.05 0.14 0.03 0.14 0.03 0.02
S 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.00
Sum 97.71 98.65| 98.44 98.36 | 96.70 97.28 | 99.24 96.59 | 98.73 99.17

Data received by methods of scanning electrggrains boundaries of rockorming minerals and
microscopy and Raman spectroscopy testify to thatacks over them. Ramapectra of experimental
there are a lot of pores of irregular shape with sizeamples were recorded in bastattering geometry
upto507 00 pum, cracks and ssing & mikreRamawdetupccdompasedeof &ni Actbne d
with multiphase substance. Probably, the substanSpectraPre2500i spectrograph and a CCD Pixis2K
remained from primary diamordrming parental detector system cooledown to-7 0 ° C, as well
melts. It is presented by irezontaining magnesite in microprobe Olympus with the 532 nm line of a YAG
association with orthopyroxene (Mg,Fe)gi@nd CW diode pumped laser at IEM RAS. There are
kyanite ALSIOs. The associations were fouwithin  following minerals were identified in them:
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carbonate, clinoenstitite (Cen), diamond (Diam)Mg,Fe)CQ, -calcite (or aragonite) CaGO Na
orthopyroxene (Opx). There are intensivaks from carbonate and other alkaline -Ma-Mg-Fe-Ca
monocrystals (carbonatespectrum 5 and diamord cabonates with variable compositions were
spectrum 1), as well as less intensive and a littldentified in zones of metasomatically altered
diffuse groups of peaks from fine grained substaneeinerals, olivine (Mg,FepiO, was revealed once.
of veins (peaks-2) in the Ramasspectra (fig. 2). Admixture of TiG, (up to 0.45 f.u.), sometimes BaO

Spinel (Fe,Mg)AIO,, orthopyroxene (up to 1.99 f.u.) is characteristic for omphacite.
(Mg,Fe)SiQ, kyanite ALSICs, nepheline Probably, a majocomponent of metasomatic agent
(Na,K)AISIO,;, jadeite  (Na,K)AISIOg, albite was Kcarbonate, simultaneously compounds of Na,
NaAlSi;0g, anortite  CaAISi,Og, phlogopite Mg, Ca, Ba, Ti and others could be in its
(K,Na)(Mg,Fe,CaAlSiz0;o(OH),, magnesite composition.

D

CEn

Fig. 2. Raman spectra of substances from crack
and intergranular veins of diamondiferous
eclogites. 1 (sample 59)CEn (clinoenstatite,
picks 1000 and 1029 slj) D — (monocrystalline
diamond, pick 1333 si); 2 (sample 79} Opx
(orthopyroxene, picks 889, 908, 1100, 1129"5m
COs” (picks 1102, 1420, 1437, 1458 Srof
interior vibrations of the anionic group in
(Mg,Fe)CQ; D — (diamond, pick 1295 st

shifted because of little deformations of the
crystal); 3 (sample 59)D — (monocrystalline
diamond, pick 1333 sn); 4 (sample 59) Opx
(orthopyroxene, picks 889, 908, 1100, 1129"5m
COs” (picks 1102, 1420, BY, 1458 sni of

interior vibrations of anionic group in
(Mg,Fe)CQ; D — (diamond, pick 1295 st

shifted due to little deformations of the crystal); !
(sample 40)- Mg,Fe-Carb (pick 1085 sthrelates
to single crystalline (Mg,Fe)C{

Mg, Fe-carb

1 1 1 1 1 L ]
800 900 1000 1100 1200 1300 1400

Raman shift, sm”

Sulfide inclusims, mainly pyrrhotite FeS and positioned inside intergranular sjga¢ they are also
nikel pyrrhotite (Fe,Ni)S, pentlandite (Fe,Ni,G®) reveal themselves as inclusions in garnets,
chalcopyrite CuFeS and djerfisherite clinopyroxenes, and diamonds. There are
Ke(Cu,Fe,Ni}sS,Cl are presented in  thedistinguished diamondsf 1% earlier generation, that
diamondiferous eclogites under study. Interestinglfrave specific physical and mineralogical peculiarities
that djerfisherite, judging by drdike form of its and, probably, were formed together with koc
solidified grain (fig. 1,b), was caught as xenogeniforming minerals of diamondiferous rocks
melt immiscible with completely miscible parentRichardson et al, 1993; Spetsius, Taylor, 2002;
eclogitecarbonatitecarbon  melt as it is Shatsky et al, 2008; Liu et al, 2008; Spetsius et al,
experimentally demonstrated in [Litvin, Butvina,2012]. Intensity of secondary mineralization throw
2004; Litvin et al, 2005; Shushkanova, Litvin, ZD0 rock-forming minerals of diamondiferous rocks is

Analytical mineralogy of diamondiferousvarious. If fracturing is discovered in practically
eclogites is studied well enough, it allows to reveal anchanged clinopyroxenes, then a narrow zone of
series of common features. It was reported [Sobolesecondary mineralization has revealed along each
1977; Liu et al, 2008], that diamonds incrack [Taylor et al., 2000].
diamondiferous rocks are mainly arranged between There are often weltvaluated zones (veins,
rock-forming minerals with preservation of initi#h veinlets, pores) of secondary mineraliaat over
situ contacts. Studies of diamondiferous eclogitedinopyroxene in contact zones clinopyroxene
using method of high resolution-bay computed clinopyroxene and  garnetinopyroxene in
tomography [Taylor et al, 2000] reveal that diamondsietasomatized diamondiferous eclogites. Diamonds
are mainly found in interstices clinopyroxeneof 2" later generation are associated with these
clinopyroxene andjarnetclinopyroxene. Diamonds zones, that allow to associate their genesis with a
as well as garnets are also included iperiod ofactivation of kimberlitic magmatism. For
clinopyroxenes. Inclusions of clinopyroxenes irthe period, processes of partial melting of eclogites
garnets are usual, but diamond inclusions are remtd secondary metasomatic mineralization are
characteristic. Sulfide inclusions are irregularhassumedSpetsius et al., 2012]. It was established
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that both earlier and later generations of diamonds liealizes depending on a melt composition. The Ol
diamondferous peridotites and eclogitesaffiliating phases are formed in the sequence: Opx
distinguished by contents of admixtured nitrogenand1 6 0 0 ° C) , Grt (1550°C), Cpx

extension of its aggregation (more or less than 30%).n d mul ti component car bonat
Diamonds of later generation occur along bordesequences for Opaffiliatingp ha s e s : Gr t (15
between rocKorming minerals within zones of Cp x (1450°C), Ms (1400°C),
secondary mineralizan, sometimes even incar bonate (13 5dfifiathg phasesd f or
contacts with diamonds of earlier generatio€ p X (1500°C), Ms (1350°C) a
[Spetsius et al., 2012]. carbonat e (1300°C). Subsol i

Chemical and phase compositions of natur@hase associations: OIl+Opx+Grt+Cpx+Ms+Carb*,
parental media for diamonds are directly related ©px + Gr t +Cpx + Ms +Car b* wun Grt +Cp
phase relations and compositions of liquid and solidwer 1370-1 28 0° C) . Magnesite Ms
phases of muktomponent multiphase systems. Joinamong carbonate solid phases following all other
formation of diamonds and paragenetic minerals &ter r i f er ous car bonates of Ca
the mantle PIconditions realized in the melts. Toeach individual carbonate phase is accompanied by
reveal chemical composition and phase condition ah additional phase field that makes the phase
changeable diamorrming parental media is diagram more complicated. To avoid the complexity,
unambiguously  possible at  physicechemical all the carbonate phases are marked with the symbol
experimental researches of the systems, whi€arb*. Olivine relates to chrysolite by a composition.
boundary compositions permit to reproduce natute is characterized with lowered and moderate iron
parental medium by major components. indexes. Calecim admixture is also detected in

A number of experiments with the use of toroidahdividual cases. Orthopyroxenes are concern to
hi gh pressur e -withfnpd redt emstatdesa mhere |is an admixture of diopside
carried out at IEM RAS for researching of syngeneticomponent (Ca/(Ca+Mg) from 0.5 up to 4.0%), as
formation of diamonds and carbonate and silicaigell as NgaO (up to 0.4 wt.%) in enstatite. Mg index
minerals of inclusions. A model system peridetiteof most of enstatites is wilhh 9396 %.
eclogitecarbonatitediamond was studied using itsOrthopyroxene also has a little admixture of Al and
inner polythermal section peridotifgcarbonatitey — K. Clinopyroxene has a moderate iron index,
eclogitesscarbonatites at  PT-conditions of diopside component predominates in its composition.
thermodynamic stability of diamond. StartingThe mineral is notable for increased content of CaO.
substances for the experiments were homogenedtselates to diopsides with changeable teots of
mixtures of silicate and carbonate materials preparetinoenstatite, jadeite and charmakite component.
in relation with predetermined compositions of thémportant to point that clinopyroxenes obtained in
studying systems. Multicomponent (peridotite experiments at any systems composition keep
carbonatite) — (eclogitecarbonatite) system wasperidotite specialization (excepting of compaosition
studied at 12002 000 ° C and 7 ERlaCarhg).Fdamet relaBe$ to grossu@mandire-

Peridotite boundary composition corresponds teyrope composition. The mineral is characterized
garnet lherzolitePer = O OpxeCpx2Grt. (Weight with variable iron index and essential portion of
%), close to model versions of mineralogicatalcium component. All garnets are characterized by
composition of substance of garpetridotite facies lowered content of Al and excess of Si. Increased
of the upper mantle [Ringveal, 1975]. Another Na-content should be also noted. Garnets as well as
silicate compound is represented with a modelinopyroxenes keep perodotite specialization at each
bimineral eclogite Ecl— Grt;s«Cpxso (weight %) system composition. Carbonates are represented by
(Sobolev et al, 1972). Multicomponent carbonatitenagnesite, where admixtures of K, Na, Fe, and Al
c omp o s jOotl8.55nNaX 1. 69 ; Mg O ar8 deteded, a@aymulticomponent carbonate with
15. 08; F e ©40.4%(weght ;%) rEptbae Al and Na admixtures. An existence of a melt in
ea boundary carbonatite composition of thexpermental samples was diagnosed by a presence
carbonatssilicate substance of primary inclusions irof characteristic fingrained quenching aggregate
Botswanian natural diamonds [Schrauder, Navothat is represented by carbonates and minerals close
1994]. to phlogopite. Compositions of melts are changeable

Fig. 3 demonstrates the conditions of completdue to a variation of the proportion of silicate and
melting of the system (products of experiments @&abonate components. Two pseudanvariant
16061650 ©°C are repr es e rpéricectic pointd tharahterireophasen elatiors of a
silicate quenched melt with wellefined dendrite solidus; reactions of carbonatization of olivine and
structures). Liquidus phases are OIl, Opx, and Gdrthopyroxene are in their base. As a result, three
t hat were detected at tprease p assocations: €Os+tOpk+GAHTAxEMs+Carle*0 0 ° C,
and 1500° C, correspon OpxAQ@tECpx+Ms tACar t e mme r &r t F € p X + M
decreasing, the flwing order of crystallization are realized in the subsolidus.
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Melting phase relations of the systemf@arb,, silicatecarbonatitic meksolution saturated with
— EclsCarlys (Fig. 3) are characterized by twodissolved carbon is provided with temperature
pseudeinvariant peritetic points lowering. At critical oversaturation nucleation and
Ol+Opx+Grt+Cpx+Ms+Carb*+L and mass crystallization of diamonds proceed
Opx+Grt+Cpx+Ms+Carb*+L ~ which,  probably, simultaneously with formation of paganetic silicate
demonstrate the reactions of carbonatization of @hd carbonate minerals. Melting relations of the

and Opx, correspondingly. system combined with the regime of fractional
The melting phase diagram of the systerorystallization control the regularities of sequential
PegCarby — EchksCarhys at equilibrium formation of diamonébearing peridotitic and

approximaibn demonstrates subsolidus assemblageslogitic rocks as well as trapping by grogi
in the transition stage between the ultrabasgiamonds of primary inclusions as peridotitic so
(carbonated peridotitike assemblage) and basiceclogitic parageneses.
(carbonated eclogitkke assemblage). The solidus  Study of genesis of diamondiferous peridotites,
peritectic reactions favour to removal from theiroxenites and eclogites, especially their
subsolidus assembleg ultrabasic phases of a keynetasomatized species, is possible in the context of a
importance, namely, olivine Ol and orthopyroxeneommon picture of diamond formatiowithin the
Opx (as the composition of the system moves awaybstance of the upper mantle and formation of
from ultrabasic peridotitéke to basic eclogitdike diamondiferous kimberlite pipes within the crust.
compositions). At the same time for the regime dFhe main stages are: (1) formation of separate dpper
equilibrium crystallizéion of primary ultrabasic mantle chambers of diamotidrming ultrabasic
peridotitederived melt, the progressive ultrabasicsilicatecarbonatecarbon parental magmas, ks,
basic transition of the primary melt composition iprimary  actions  should be  metasomatic
impossible. The reason is that the primargarbonatization of mantle peridotite [Litvin, 1998]
composition of the melted and crystallized system e&nd formation of completely miscible carbonate
kept constant from start tanfsh at the regimes of silicate melts with dissolved carbon in them; (2)
equilibrium melting and crystallization. physic cooling of the chambers is accompanied with
The only way in which ultrabasicasic magmatic nucleation ad crystallization of diamonds
evolution of the diamongarental silicateearbonate paragenetically with peridotite and eclogite minerals
melts has been made possible would be expected ultrabasic parental magmas in a regime of
under regime of fractional crystallizatiorFig. 4 fractional crystallization (with fragmental capture of
presents the schemati ¢ paragenetig ad readgenetiprirerale and medtsgbry a mll
demonstrating the sequence of fractionaliamonds and formation of diamondiferous
crystallization of ultrabasic diamosghrental peridotites and piroxenites; (3) continuation of the
peridotitecarbonatitecarbon melt of PggCarb, fractional crystallization of parental melts changes
composition.The diagram is constructed based otheir ultrabasic compositions to basic (it is due to the
the equilbrium phase relations of the systeomec hani sm o feclogitep earagehetit i t e
Peg,Carby, — EclsCarlys (fig. 3). The boundary conversion [Litvin, 2012]); correspondingly,
symbols (PexCarby —» Es¢Chrkys) in the Fig. 4 continuation of diamond  crystallization in
make it apparent the starting parental mefiaragenesis with eclogitic minerals (with fragmental
composition PegCarby and the final one capture of paragenetic and xenogenetic phases by
EclssCarhys, the boundary symbol DOs for carbon diamonds and formation of diamondiferous
(diamond).  Starting complete @brmative eclogites); it should be noted that a duration of
ultrabasic melt the system has the boundafgrmation of diamonds is commensurate with a
composition PegCarby, and the sequence of theduration of existence of the mantle chamber of
melt crystallization is taken from the diagram on Figparental magmas with final hardening of solidus
3. melts; (4) through geologically essential time periods
The IlIsyngenesi s phase— dbéstraymng afnchnsoldbted tchaebers Yys fisiagn
(PesCarby - Ezx¢Chrhs) — D (Fig. 4) reveals the flows of kimberltic magmas, capture of heterogenic
physicachemical mechanisms of diamond nucleatiomaterial of both the chambers themselves and host
and mass crystallization due to its importandifferentiated upper mantle rocks and transport of
topological element- diamond solubility curve them to the crust, where the kimberlite flows stop
(DSC). The DSC divides the melting relationsand consolidate in temporary cumulative centers; (5)
diagram into the field of ikcate-carbonate melts at cooling of the centers the kimberlite magmas
unsaturated with carbon (on the left) and saturatedntinuously solidify releasing fluids dissolved in
ones (on the right). The parental melts are completelyem with accumulation of gas phase that finally put
prepared for diamond formation if a figurative pointn force explosive breakouts and moving of a content
of composition and temperature of the system is of the cumulative centers to the earth's surface that
line with the DSC. Oersaturation of the parentalends witha formation of kimberlite pipes.
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Table 1.Chemical composition (wt.%) of Grt, Cb and UHPC rock

Dol Cal Grt Gry Grt, Grt; UHPC

SiO, 0.13 - 39.83 | 35.58 | 35.99 | 34.74 | 15.48
TiO, 0.21 0.09 - 0.14 0.17 -
Al,O; | 0.16 0.06 | 21.92 | 22.48 | 2247 | 22.03 | 5.16
FeO 6.82 210 | 25.29 | 9.75 9.13 8.93 1.44
MnO 0.13 0.34 0.31 - - 0.02
MgO | 16.50 | 1.79 5.04 0.77 0.96 1.69 5.65
CaO | 28.97 | 49.14 | 1049 | 19.17 | 17.63 | 15.95 | 35.36

Na,O 0.21 - 0.22 - 0.13 0.04 2.18
K0 - - - - - 0.18 151
Cr,O; | 0.10 - 0.07 0.07 -

SrO 0.31 0.74 0.40 1.40 1.27 1.05 -
Y203 0.27 0.37 0.09 0.43 0.51 0.29 -

La,O; | 0.45 0.45 - 1.67 1.82 4.06 -
Ce0O; | 0.01 0.07 - 4.63 4.98 7.41 -
PrO; - 0.02 - 0.33 0.77 0.54 -
Nd;O; | 0.05 - - 211 2.57 2.81 -
SmO; | 0.04 - 0.35 0.11

Total | 54.36 | 55.18 | 103.60| 98.82 | 98.52 | 99.81 | 67.47

C___, wt% —=—|a
o | o ce
] P g | AP

1C0pm 1 Erd-1a-1
a) b)
Fig.l,LUHP C: asrattdea eldéctron (BSE) images showingzibreal Grt in carbonatic matrix calcitdolomite
composition; b) ditribution of LREE for profile 113.

Table2.Cont ent of trace and REE i(IKPMSigp@), i n b d Si component

| UHPC \ Cb component \ Si component
Li 51 8.7 2.8
K 13689 25337 3206
Rb 43.4 109 8.7
Cs 0.00 2.8 0.22
Pb 16.4 36.2 4.9
Ba 1363 2765 241
Th 2.6 11 4.0
U 0.78 0.50 1.0
Nb 10.1 3.6 16.3
La 146 16.9 252
Ce 339 53.3 539
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\ UHPC \ Cb component \ Si component

Sr 1832 3772 190
Pr 43.5 9.3 69.0
Nd 174 57.9 239
Zr 18.0 1.8 18.6
Sm 29.8 18.1 36.3
Eu 6.5 4.3 6.8
Gd 23.3 20.4 24.7
Tb 3.0 2.7 3.4
Ti 14080 9574 18527
Dy 14.6 12.0 16.1
Y 63.9 51.4 64.8
Ho 2.3 1.8 2.7
Er 5.0 3.5 6.0
Tm 0.53 0.33 0.66
Yb 2.8 1.8 3.7
Lu 0.34 0.22 0.44
Sc 42.2 11.6 60.9
\% 246 235 296
Zn 159.7 200 137

1000 5
£ 100
= ] Fig. 2. Normalize for chondrite
o ] , [McDonough, Sun, 1995]
5 104 | concentration of trace elements in
- E / carbonate Cb and silicate Si
= 1 / components of UHPC
b= | /
g 14 |/
< ] =
|/
0,1 T 5 T T T b T L T '

T \d T Ly T ¥ T o T 3 T ¥
Ba Th Nb La Sr P Zr Ti Y ¥b
Rb K Ta Ce Nd Sm Hf Tb Tm

Carbonate and silicate fraction of UHPC differ ir 1000+
REE concentrations and the chaem of its ]
dependence from atomic number N REE. Silicai & ] OOO
fraction enriched in REE, the dependence of tfF5 DDD
normalized for chondrite REE concentrations CIE LU e (5 [
from N REE has negative slope with slight Et?° ] m Q
minimum. In the carbonate fraction to thes - 9 QQ
dependence of GNl REE has an extreme charactel'g 8
with maximum at Gelb. The largest differences areZ L 999 ””””
observed in the distribution of LREE. In the silicatc £ ] l..,9
fraction CN REE reduced from 500 at La to 50 foZo ]
Sm, in carbonate fraction CN REE rise from 30 to 4
at La to Sm. Stairig from Gd to Lu REE behavior is
similar in silicate fraction CN REE reduced to 8, an
in carbonate C fraction up to 5 (fig. 3).

lLa  pr Sm Gd Dy Er Yb
Ce Nd Er Tb Ho Tm Lu

Fig. 3. Normalize for chondrite [McDonough, Sun, 1995]
concentration of REE in UHPC (1), its carbonate (2) and
silicate (3)components
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Abstracts

On the fig 4 and 5 show ratiof trace and REE character with a minimum in the field of Gd,
between SandCb components of UHPC. These dataecreasing from La to Gd, and gradually increasing
more effective sho difference in distribution of to Lu. According to experimental data D REE
these elements. Grt/CbL increases from La to Lu. Relationship
between R REE Git enridhed in LREE and Cb even
more different from the experimental D REE

Si/Cb . . .
D Grt/CbL (Fig. 5). This feature can be explained as
1005 enrichment of the later generations of garnet émtl
Grt; by LREE under the influence of carbonatite melt
into the primary mantle matati under non
10+ equilibrium conditions.
1. This work was supportedy RFBRgrant™ 1 4
05-00752a.
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0,14
1. Gee D.G, Fossen H., Henriksen N., Higgins A.K.
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2. Gorbachev N.S, A.V Kostyuk (2@} Distribution of
Fig. 4. Distribution (D Si/Cb) of trace elementsbetween rare and rare earth elements between Grt, Cpx and Cb
silicate and carbonatomponent®f UHPC. at mantle PT (from experimental data). Experimental
geochemi stry-72T. 2. No2 . C. 70
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D Gri/Ch the Earth. Chemical Geology. 120. 2233.
10000 5 :;
. / 2+ 5 GorbachevN.S., Kostyuk'A.V., Ravn&E.,
1000 - . \ NekrasoV'A.N., Kullerud K. The melting of
5 ultra-high-pressure garnetbearing
100 5 carbonatite (UHPC) of Tron
at mantle PT
10 5
!Institute of Experimental Mineralogy RAS, Chernogolovka
1] — Moscow district
University TromsB, Norway
0.1 Abstract. Melting of ultra-high-pressure garnet-bearing
il carbonatite (UHPC)in "dry" conditions and with H,O+CO; fluid
experimentally studied at =4 GPaintherange 7= 950-1 4 00 AC.
0,01+~ ————————— 1 The temperature of the "dry" liquidus UHPCis about 1 2 7 Q Dd

|_Ia Ce Pr NdSmEu Gd Tb DyHo Er TmYb Lu solidus~ 1 0 5 Q UgDidus and solidustemperatures drop to 100-
1 5 0 du@ing melting with H,0+CO, fluid. At 7= 14000C

. L. - observed separation of carbonatite melt on high- and low-calcium
Fig. 5. Distributon of REE between silicate and carbonat@arhonate-silicate liquid with separation of graphite. In sub-

componentsfraction of UHPC (1), D REE Si/Cb; jiquidus fields carbonatite melt reacts with Grt, thereby forming a

secondary, enrich in LREE Gg (2) and partition porgure of reaction Grt, enriched in CaO, TiQ,, SrO, depleted in
coefficients REE betwee Grt and carbonatite melD(  reo, MgQ, MnO. The experimentalresults indicate the formation

REE Grt/CbL) our experimental data] = 1250 ° Gfcharaferstk UHPCassociation of carbonate- zone garnet in the
GPa[Gorbachev et al2014] range of 7= 1200-1 250 U C

The anomalous distribution of REE is observefi&y/ofds: experiment, melting, phase relationship, high

between Si and Cb components in UHPC compared
with experimental D REE Grt /CbL. Singa the Si Citatian: Gorbachev N.S., A.V. Kostyuk, E. Ravna, A.N. Nekasov.,
component of UHPC dominated Grt. it can b . Kullerud (2015) The melting of ultra -high-pressure garnet-
P . ! earing carbonatite (UHPC) of TromsB ar
assumed that the ratio @fre earth elements betweerpt, experimenal geochemistry. V. No . PP.
Si and Cb components of UHPC R Si/Cb
characterizes the combined .dlstrlputlon coefficients  particular phase relationshipsat melting of

However, as can be seen from Fig. 5, R SI/Cb g perimentallystudiedat P = 4 GPain the range
UHPC differ from the experimental D Grt/Cb t-9501400° C t o d ehysical mdna e t he

Dependence R Si/Cb in UHPC has an extremgemical conditionsf formationUHPC.
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Table 1.The composition of coexisting phases of UHPC from experiments on peridotite melting

t =4.0GPa,u= 9,0 Aryo system
SiO, | TiO, | AlL,O; | FeO | MnO | MgO | CaO | NaO | K,O | P,Os | Cr,O; | Total

Cal 0.02 | 0.11 | 0.07 |3.31 |0.10 | 290 |47.17|0.04 | 0.02 | 0.06 | 0.00 |54.26
Cpx 52.3210.31 | 3.38 | 10.82| 0.20 | 10.73| 20.48| 1.90 | 0.18 | 0.00 | 0.03 | 100.50
K-Cpx 45.88| 1.35 |1 6.53 |11.69|0.11 | 10.87| 12.78| 1.48 | 2.71 | 0.18 | 0.01 | 94.07
Bt 39.87| 3.55 | 13.73 | 15.48| 0.04 | 14.23| 0.50 | 0.22 | 9.94 | 0.00 | 0.00 |97.58
Grt 38.24| 0.71 | 19.99 | 22.33| 0.71 | 4.96 | 12.54| 0.17 | 0.08 | 0.08 | 0.12 | 100.36
t =4.0GPa,u = 9tb, BM+CO, fluid
Cal 0.16 | 0.11 | 0.07 |4.13 | 0.08 | 3.40 | 45.94|0.03 | 0.12 | 0.25 | 0.07 | 55.25
CbL 223 |1 0.02|0.09 |504 {000 |4.10 |43.39|0.05 |0.16 | 0.49 | 0.01 | 5557
Cpx 53.64| 0.06 | 1.48 | 7.76 | 0.10 | 14.35| 23.10| 0.12 | 0.06 | 0.12 | 0.07 | 101.62
Grt 38.50| 0.10 | 20.66 | 25.28| 0.71 | 4.17 | 11.16| 0.12 | 0.00 | 0.00 | 0.00 | 100.94
Bt 40.46| 3.38 | 13.97 | 12.39| 0.00 | 16.77| 0.54 | 0.00 | 10.22| 0.00 | 0.00 | 97.88
t =4.0GPa,u= 1 ®510dk yo system
Cb 0.06 | 0.06 | 0.00 | 242 |0.25 |1.50 | 49.56| 0.10 | 0.16 | 0.19 | 0.00 | b5.22
Grt 37.96| 1.07 | 20.13 | 16.51| 0.39 | 5.46 | 17.22| 0.00 | 0.00 | 0.08 | 0.35 | 99.36
Cpx 50.53| 0.49 | 3.37 | 8.76 | 0.23 | 12.14| 22.54| 0.45 | 0.04 | 0.04 | 0.08 | 98.66
{ =4.0GPa v = 1 @&5H0%CO, fluid
CbL 0.38 | 0.08 000 |1.49 |0.15 |1.34 |50.47|0.02 |0.21 | 0.68 | 0.00 | 55.63
Grt 38.64| 1.09 | 21.14 | 13.35| 0.45 | 6.88 | 18.46| 0.00 | 0.11 | 0.30 | 0.06 | 100.53
Bt 40.34| 2.88 | 13.98 | 14.28| 0.00 | 15.30| 1.24 | 0.24 | 9.22 | 0.08 | 0.00 | 97.95
t =4.0GPa, v =11504,Adr yo system
CbL 0.36 | 0.20 | 0.15 | 290 |0.31 |1.17 | 47.27|0.00 | 0.27 | 0.60 | 0.00 | 53.50
Grt 38.03|/ 0.92 | 20.44 | 14.34| 0.38 | 6.84 | 15.89| 0.00 | 0.08 | 0.00 | 0.09 |97.11
Cpx 49.11| 043 | 557 |7.03 |0.15 | 12.30| 21.80| 0.74 | 0.00 | 0.00 | 0.00 | 97.36
Bt 34.65| 6.26 | 11.55| 18.12| 0.08 | 10.16| 255 | 0.14 | 9.08 | 0.98 | 0.05 | 93.89

{ =4.0GPa,u = 1 H5H30%CO, fluid
CbSiL | 11.88[1.27 [4.17 |6.40 |0.26 | 497 | 3227|027 |1.92 | 220 | 0.00 | 66.67

Grt 3747|138 | 20.17 | 17.60| 0.66 | 6.14 | 14.25| 0.10 | 0.05 | 0.11 | 0.10 | 98.65
Bt 30.59| 3.22 | 11.29 | 13.15|0.08 | 9.96 | 9.3 |0.39 |6.25 |3.30 |0.01 | 88.78
t =4.0GPa,u = 1 25H)OCO, fluid
Grt, 37.76| 0.02 | 20.21 | 26.45| 0.78 | 4.23 | 10.54| 0.02 | 0.00 | 0.00 | 0.21 | 100.26
Grt, 40.20| 0.36 | 22.26 | 13.21| 0.68 | 10.45| 13.15| 0.08 | 0.00 | 0.00 | 0.22 | 100.61
ChbSiL 14.47|1.00 | 292 |8.63 | 0.09 | 7.22 | 30.01| 0.77 | 0.57 |5.66 | 0.00 | 71.40
Si 33.35(1.81|10.81|957 |0.27 |6.12 |17.27|1.01 |1.67 |1.61 |0.08 | 83.58
Chb 998 (006|125 |7.29 |0.15 |7.72 |34.10/0.29 | 0.33 |4.76 | 0.00 |66.01

t =4.0GPa,u= 1%0A0dA yOo system
CbL 23.13| 223|472 | 479 (010 |4.81 | 3510|092 |0.14 |10.71| 0.03 | 85.98
Grt, 37.73|0.28 | 20.58 | 25.11| 1.10 | 4.14 | 11.14| 0.03 | 0.03 | 0.07 | 0.00 | 100.20
Grt, 39.101 093 | 22.05| 11.68| 0.37 | 8.62 | 16.49| 0.15 | 0.07 | 0.19 | 0.17 | 99.82

t =4.0GPa,u = 1 3PHIOKCO, fluid
CbSiL 15.43[10.78 [ 5.32 |1.94 [0.15 [ 5.34 | 33.95[/0.60 |1.40 | 2.26 [ 014 |67.51
Si 28.96| 1.65 | 10.21 | 3.67 | 0.05 | 13.06| 15.42| 0.69 | 5.03 |5.34 | 0.14 | 84.40
Cb 401 [ 032|157 |0.86 [0.09 |3.51 [42.82]0.15 [0.68 |0.31 |0.00 |54.35
t =4.0GPa,u = 1 40PHIOYCO, fluid
L.(matr) | 24.29] 2.33 [ 8.82 [7.06 | 0.30 | 6.97 | 25.60]0.39 | 2.48 [3.44 |0.08 |82.2
L, 20.01]1.96|7.36 |5.83 [0.03 |549 |2537]/0.38 [1.83 |[2.03 |0.09 | 7191

Note: (here and beloyCal - calcite CbL - carbonatemelt, Cpx - clinopyroxene K-Cpx — potassium
bearingclinopyroxene Bt - biotite, Grt - garnet CbSiL - carbonatitemelt, Si - silicate component Cb -
carbonateeomponentL - melt.
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Abstracts

Experimentswere carried out on thanvil-with-  experiments were studied usingelectron probe
hole apparatus by quenching techniquigh Au, Au- microanalysis on a digital scanning electron
Pd and PtampoulegGorbachev,1990] in the IEM  microscopelescan VEGA TS 5130MM. The results
RAS. Fne powdersof Grt-containingcarbonatite of are showrnn Table 1 andrig. 1-4.

UHPC wa the starting materiala source of The temperature of "dry"solidus is about
H,O0+CO, (15 wt.%) - oxalic acid dihydrate 1 0 5 0Com@positionof subsolidusassociationat T
H,C,0Ox 2,8. Phase compositioand geochemistry = 9 5 0 isQh, Cpx, KCpx, Grt,and accessory

of UHPC are givenin this issue[Gorbachev and minerals(AM) - Bt, Apt, IIm, Sph.At melting with
others 2015] The temperature was measurbg H,O+CQ, fluid solidusis lowered up tof <9 50° C.
Pt30Rh/Pt6Rh thermocouple pressure at high At T = 9 5 0 €aonatitemelt (CbL) coexists with
temperaturegalibrated forthe equilibrium curve of Cal, Cpx, GrtAM - Apt, Bt (Fig. 1).

quartz — coesite [Litvin, 1991]. Products of

a) b)
ﬁig('jl' Microphotograph of quenchingsamplesin BSEat T =9 5 0: &)Cdry" conditions; b) H,O+CO,
uid .

a) b)
Fig.2. BSEimagesof quench amples at T=1150 & )¢ car y € c o M afi #d fiuid; b
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View field: 397.71 um
DET: BSE Detector
Device: Vega TS5130MM

SEM MAG: 1.00 kx
HV: 20.0kV
Nekrasow

100 um Vega ©Tescan

RSMA Group [EM RAS

a)

Fig. 3.BSEimagesof quench samples at T=300U da)¢c d r y e

Shd4.-2-1

a)

b)
comdfi tedgbud: b

CaO O inter

@ extr

g

5 0 5

T T T T T T 1 i
10 15 20 25 30 35 40SO2

b)

Fig.4. BSE images (apf quench samples at T=1400 uStratification of carbonatite melt on high+ and low-calcium
carbonatessilicate liquids with separation of graphite; b) CaO-SiO, composition of 1 and 2 types of liquids.

At "dry" conditionsin the range otemperature
from 1050 to 1 1 5 O0@ndersolidus associdion

presentedby Cal, Grt, Spx Bt and accessory separatiorof graphiteobserved at E

Stratification of carbonatizedsilicate melt on
high- and lowcalcium carbonatesilicate liquid with

14 @Fg® C

minerals- Apt, IlIm, Rt. Cpxstableuptalf 21 1 5 0 °4¢

Grt—atT =1 3 0 OAT iBelting with H,O+CQ, fluid

Thus melting ofUHPC occursn a widerange of

Cpxstable uptoT =1 150G atT<1250°T "dry"conditions uptr@aml3d@GT

(Fig. 2).

At T = 1 3 0dn0"dnC conditionscarbonatite
melt (CbL) coexists withzoneGrt. Full melting was
observedat T>1150and <1 2 5 Oirf e system
with H,O+CO, fluid. Mixture of microlitesa of
variable composition from carbonat#icate (CbSi)
to silicatecarbonate(SiCb) formed at quenchingf
underliquidus carbonatesilicate melt(CbSiL) (Fig.
3).

Thetemperaturef the"dry" liquidus UHPC is about
12 7 QTo€solidus~1 0 5 0At iGelting of UHPC
with H,O+CG, fluid T of liquidus is lowered to
1200%oldus-t o 9. 9n0sukdiquidus fields
carbonatitemelt reacts withGrt, thereby forming a
bordure of reactiosrt, enrichedin CaO, TiQ, SrO,
depleted in FeO, MgO, MnO. Stratificationof
carbonatitemelton high- and lowcalciumcarbonate
silicateliquid with separatiorof graphiteobserved at
T= 140 &4 GRa inkhe system with,8+CQO,
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Abstracts

fluid. The experimental resulisdicate the édrmation peridotitebasalt mixture. Fluid effective influence on

of characteristicUHPC associationof carbonate T mel t i ng -lasalt mpdurei athdphltaset e

zonegarnetin the rangeof T=12061 2 50° C compositionat interaction basalt melt with peridotite.
The main results of such influence consist in

essential (o 200°C and mor e) dec
formation magnesian melts in comparison with
mel ting of —dr yl hasalti dot i t
mixture and pyroxenization of peridotite [Gorbachev,
2010].
Effect of HLO a nD+ GCluid on phase
relationship at interactiobasalt meHperidotite with
an@®+@®ad | ui d in th5range

T-130D2%0 were experi ment

This work was supportedy RFBRgrant™ 1 4
05-00752a.
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A.N. Interaction of basaltic melt with
peridotite: effect of fluid on phase relations
(for experimental datas)

Institute of Experimental Mineralogy RAS, Chernogolovka Moscow
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Abstract. Interaction basalt melt -peridotite in the range t =1.0-
2.5 GPa,dx1250-1 3 0j0wkth ¥, and V) +) Lo fluid and with
use Pt-peridotite ampoules is experimentally studied. At interaction
pyroxenization of peridotite with replacement of Ol to Opx was
observed. The volume of melts is defined by volume basalt
components. In the presence of fluid magnesial melts are formed
at lower temperatures - on 200t jand more, than in "dry"
conditions. OI-Opx replacement it is possible to explain by high
activity SiO, and AlLO; in basalt melt at which Ol becomes astable.

car b o n a EXperiments, weregarrigds gutin IEM Russian

Academy of Sciences omf the pistorcylinder
with use Rteridotite ampoules
[Gorbachev, 1990]. The investigated samples
consisted from specially prepared by moulding and
sintering in inert atmospherperidotite ampoules.
The ampoule was densely filled with a thin powder
of the initial sample consisting of a mechanical mix
of basal, synthetic sulphide FHNi-Cu (Mss).
Peridotite ampoule were located into platinum
ampoule which was hermetically sialed. After
quench ampoule sawed in longitudinal direction,
each of which in a special compression mould under
pressure and heating presspolystyrene. From the
received tablet prepared the polished preparations
which were studied and analyzagsing electron
probe microanalysi®n a digital scanning electron
microscope Tescan VEGA TS 5130MM.For
peridotite ampoules served as an initial mate
spinel peridotite from xenolite of kimberlite pape

Key words: experiment, high pressure, basalt melt, s

per)i/dotite, interac?ion,ﬂuid, gh P [Ukhanov, etc., 1988], toleiitic basalt of average
trapp comP-dpsiom g oint wWas set b

Cfitstionl:r Gorl?a(?trlhev N_i.,t‘,?.v I?fosttyull(];l, %N.Neﬁrasov :n:graction water. As 0% €0 rflaice  served

Of basaltic melt with peridotite: errect of fiula on phase relations . _

(for experimental datas). Experimental Geochemistry T . &. FI?Q?O“X 20. Con C_e _n tration of a f

XX 5-7 wt. %. Internal association @px-Sp-PtPtS

silicate and sulfide melts supervised gf &nd b..
Temperature measured Pt30Rh/Pt6/Rh by the

Interaction basalt melts with peridotite plays théhermocouple, pressure calibrated on a curve of
important rot in processes magma formatia equilibl’ium quartj(oeSit. ACCUfacy of definition of
partial melting substancef upper mantle, mantle temperature anders sur e i s esti mated
plumes, subduction of oceanic slab and overlyi 1 kbar [Litvin, 1991]. Dur
mantle wedge. Existing experimental data are-8 hours.
executed basically by method of joint solubilithe Results of experiments are resulted on fig8 1
di ssolution coupl e met hBddntablg {. Expesimenty) samples geasistecbfi@m i n
"dry", without fluid addition, coditions. It has ben peridotiteampoule filled with silicate glass, product
shown, that the Composition of melts influences Oﬂf meltlng initial basalt, with distinct reactionary
solubility peridotite in melts and structure ofdorder between internal paréridotiteampoules and
reactionary zone between melt and peridotite [Warfjlicate glass in ampoule The share reacted with

http://exp-geochentu/JPdf20 X/ XX /IXXXXXX _ruspdf

et.al, 2013; Yaxl ey, 2o0knenl melpgridetitedid ngtiexcepd /10pastg gf g . Hi g
(from 1450 to 1700°¢° C) thicknessolpnampele (fig.elk e made
experine nt s ar e caused hi gh T sol i dus "dry"
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Table 1. Compositionsof coexistphasesof experimental samples

| sio, | TiO, | AlLO; | FeO | MnO | Mgo | CaO | Na,0 | SO; | Total

{ =1.0GPa,

=i 3 0 0 Affluid

Lsi 4552 | 1.19 9.84 | 14.35| 0.20 | 11.74 | 6.83 1.64 0.72 | 92.03

Opx | 54.31| 0.19 1.64 9.58 0.19 | 29.79 | 1.19 0.00 0.00 | 96.89

Ol 37.47 | 0.08 0.00 | 15.58 | 0.15

45.15| 0.10 0.13 0.14 | 98.80

t =1.3GPa, =d 25 0 Afu+ u 4 fluid

Ls; 46.45| 1.85 | 12.60 | 9.25 0.26 8.48 | 10.13 | 2.29 0.12 91.45

Opx | 50.40 | 0.97 8.58 | 10.49 | 0.22 | 21.98 | 5.00 0.42 0.05 | 98.31

Ol 37.22 | 0.00 0.22 | 14.55| 0.00

47.31 | 0.01 0.14 0.00 | 99.45

U =

1250 GPa, fi + &4 fid 5

L 4590 | 2.09 | 1291 | 1443 | 0.17 6.23 8.26 2.26 0.36 92.61

Cpx | 49.13 | 0.76 | 10.09 | 10.53 | 0.40 | 14.44 | 12.32 | 1.32 0.00 | 98.99

Opx | 49.89 | 0.00 3.93 | 11.09 | 0.00 | 29.08 | 1.42 0.22 0.12 95.75

Ol 38.24 | 0.00 0.40 | 16.01| 0.27

45.53 | 0.08 0.33 0.05 | 100.91

SEM MAG: 120x DET: BSE Detector I T T T R R T |
HV: 200kV DATE: 10/24/05 1 mm Vega @Tescan
VAC: HiVac Device: MV2300 RSMA Group IEM RAS

a)

SEM HV: 20,00 kY e
SEM MAG: 180 View field: 212 mm 500 m

VEGA" TESCAN

iew ticld m
Nekrasov AN, Det: BSE Detector RSMA Group IEM RAS n

c)
.BSEimageof run samples (a-b)

g.1 ={1.0Gpa,
of + o 4 fluid

Fi
1

DET: BSE Dets
DATE: 10/24/05 100 pm
VAC: HiVac Device: MV2300

SEM MAG: 1.00 kx
HV: 200kV

" Peridotite

SEM HV: 20.00 kV
SEM MAG: 500 x
Nekrasov AN

Date(m/d'y): 05/18/15
View field: 7632 um 200 um
Det: BSE Detector

=d 3 0 0 Afufluidy (c-d)

VEGA! TESCAN
rd

RSMA Group [EM RAS n
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-
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a) b)
Fig.2BSE i mage of run sampl e .periflott¢ ampaula filgdtwithc o
silicate glass; (8B) cdotate ampeiul ecate=g

1 2 + & Fffluid.

In all experiments in a crosection of the

quenchen sample zonality was observed. The Sp.Fo.En py  An

composition of zones from central part of ampoule to Iga,, .—'_""
peridotite are: silicate glass reactionary and B MgO CaO
quenclen zone CpOpx composition (an internal Sp
"basalt” part of the sample), Opx ze®¢ of -2.60 p fn

peridotite ampoule with intergrain silicate glass
(peridotite part of ampoule). Content of MgO in
reactionary melts decreased froml® wt.% at
H,O + C,Aluid up to 1214 wt. %, at HO fluid, 280 F
Content of FeO varied from 12 to 14 wt. %.

Thus, the main results of influence fluid on

interaction basalt melt with peridotite in depend on An+En
\ han 200
Di

En

type of fluid, consi st i
decrease in temperature of formation gmasian
melts in comparison with melting peridotite ore s L i i ' ,
peridotitebasalt source in "dry" conditions and 040 020 000 8o,
pyroxenisation,Oof npewni éol o )
reduces T o melting of soSCRREResn S FSREOROCIGND ther e b
degrees of melting of peridotite and more maig@ ith peridotite interacted.
mel ts are,Of drrmed.atThte vol ume of melts
is defined by volume basalt components in a source. The diagramme calculate with use of

Ol on liquidus of fluidbearing magnesian basalthermodynamic data [Robi et.al., 1979] proceeding
melts and its replacement pyroxenes absence itfigm an assumption, that relations activity pure
possible to explain high activity SiGand ALO; in  minds in minerals are equal 1. From the diagramme
basalt melt at which Ol becomes astable. On fig. Ignitation field of stability Ol and critical values of
phase equilibrium in system SiMgO-CaOAl,O; activity SiQ, and ALO; in melt, at which
depending on activity SiDand ALO; calculated achievement, Fo it is replaced pyroxenes and spinel
proceeding from rules of construction ofis visible. Signs Gless liquidus magnesian mantle

multisystems [Zharikov, 2005] are resulted. magmasmeet in various geological objects (pycritic
basalts of gd suite Sibirean trapp of Norilsk area

[Gorbachev, 2010], basalts of the Hawaiian
volcanoes [Sobolev, 2007].
Supporting by grant RFBR1 D50 07 52 0O.
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accessory minerals in silicate melts experimen was 10hours.Internal associationof OI-

Opx-Sp-Pt-PtSsilicatesulphide melt ([Fe,Si0,]° +

Institute of Experimental Mineralogy RAS, Chernogolovka Moscow Y2 () = [FeSiQ]OpX + FesS ( Ms Xg) + 1/
district controlledsulphur and oxygen fugacity.

Abstract . Solubility of accessory minerals (AMi) "dry" Forthe experimental study difiid- andsulphide-

and fluid-containing (H,0, H,O+CQ,) silicate meltstudied  containing systems wesel a speciamulti-ampoule
experimentallyin theperidotitebasalt-(K, NapCO; system, quenching technique with peridotite ampoule
atT=11061 2 5 GAde =0.30.5and4.0GPa [Gorbachev, 1990].Specially preparedperidotite
Experiments were carrled oOidtan internal-_heated pressure container protected the platinum ampoule from
vesselsand onthe anvil-with-hole apparatus in IEM RAS. aggressivesulptide meltand prevented iron loss by

Products oexperimentave been studiesh a o . .
microprobeExperimental results showed thablubility of melt during itsinteraction with thePt ampoule The

AM depends off, Pand fluid canposition At crustPT peridotite of xenoliths from the kimberlite pipe Grib
(0.3 - 0.5GP3g in H,0+CO,-containingsilicate melts (Arkhangel;k reg|0f‘) was the_ starting mate_”al for
solubility of AM higher than irH,O-containing melts with ~ the peridotite container. Containeas filled by fine
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powder ofinitial sampleconsistingof a mixture of
the basalglass(60%) - K,CO; (5%) - Na,CO; (5%)

— with  AM: Ni-containing pyrrhotite (10%) -

ilImenite 6%) - apatite (5%) - chromite (5%)- a few

grains of zircon (1-2 mm). Alkali carbonates (K,
Na)CO; usedbecause thalkaline carbonate fluid
plays an important rola the mantlemetasomatism

and also because of thelose spatialand genetic
relationshipbetweencarbonatiterocks and alkaline
complexes. Peridotite containevas placed in a
platinum ampouleadded to the systerbO0 wt% of

distilled HO or 15 wt.% ofH,C,0x2H,0 (source

of H,O+ CJDand hermetically sealed. Finished
sample was placed & bufferedPtampoule ofarger

diameter.

After experimentthe samplewas opened and
polished for microprobe study Products of
experiments were studied usingelectron probe
microanalysis on a digital scanning electron
microscopelescan VEGA TS 5130MM.

The Fig.1 showghat original structure of the
sample has remainedfter the experiment with
visible boundaries between peridotite container
("peridotite"in Fig. 1) and glasg"basalt"in Fig.l).
Results in this paperdescribing the phase
composition ofthe quenching sampleand focused
on concentration oP, S, Ti, Zr, Crin silicate melts
coexisting with AM. Representative chemical
compositionsof the coexisting phaseme shown in
Tablel.

Table 1 Representative chemical compdsons of the coexisting phases

N < @) 0 g N <
g || 218|281 % | %|2||g| 2|¢| g
n = P w = = ) z X | O a 8} N ~
t =GBa 3uv = 12 8u@Au,
L 5343 | 083 | 1525 | 254 | 013 | 058 |9.72 |251 |119 |1.73]082 | 013 | 1.28 | 90.11
ol 40.87 | 0.08 | 040 | 1065 | 0.17 | 4710 | 035 |010 |008 | 006|034 | 017 | 008 | 100.43
Cpx | 4157 | 236 |895 |[1202 |023 |877 |2104 |048 |005 |041|086 |012 | 117 | 98.03
Phlog | 4481 | 253 | 1276 | 1154 | 005 |11.77 | 384 |136 |575 |1.24|041 |017 | 043 | 9664
Amf | 4454 |1.92 | 1292 | 1084 | 026 | 543 | 1395 | 150 | 149 | 139|081 | 026 | 1.17 | 96.45
t =GPa 5uv = 1,0 ulAu, 1
L 50.74 | 042 | 1665 | 116 | 012 | 0.14 |831 |274 |1.09 |1.00] 063 | 006 | 066 | 83.79
ol 4015 | 006 | 031 |811 |015 |4902 |030 |013 |005 | 003|009 | 016 | 008 | 98.84
Cpx | 4004 | 268 | 1035 | 1086 | 047 |894 |[2287 |043 |002 |004|096 | 011 | 076 | 9827
Phlog | 4617 | 1.40 | 12.88 | 1377 | 014 | 807 |281 |123 |576 | 046|083 |012 |020 | 93.97
Amf | 39.02 | 276 | 13.09 | 1328 | 023 | 1094 | 1255 | 185 | 087 | 004|053 | 013 | 088 | 96.20
t =GPa 5uv = 1,2 8u@Au, 1
Lsi 5028 | 053 | 1447 | 127 | 009 | 023 | 491 |290 |207 |068] 040 | 007 | 117 | 8817
Lsi 1224 | 084 | 273 |062 |006 |069 |3572 |122 |053 |366]|575 [009 |1.02 |99.17
ca |043 |010 021 |062 |048 |014 |[5253 |029 |012 |0.72|004 | 000 |O0.12 | 5581
ol 4025 | 009 | 024 |985 |026 |4869 |016 | 016 |007 |003|024 | 046 | 010 | 10058
Cpx | 4428 |251 |771 |11.72 | 034 | 883 |2146 |[072 |[010 |022|073 | 013 | 1.14 | 99.90
Phlog | 4684 | 258 | 1163 | 923 |[013 |1292 |274 |181 |651 | 159|036 |013 | 045 |97.23
Amf | 5217 | 1.67 | 11.60 | 892 | 040 | 448 | 1440 | 198 | 118 | 080|042 | 014 | 1.42 | 9959
t =GPa 5uv = 1,250 fud 1
L 53.76 | 1.68 | 1294 | 411 | 015 | 242 | 1152 | 276 | 147 | 145]092 | 018 | 1.50 | 94.83
Lsr 3088 | 044 | 826 |123 |015 [082 |2324 |200 |126 |223|257 |012 |1.13 | 9445
ol 40.67 | 067 | 1.03 | 1244 | 029 | 4430 | 125 |029 |015 |039|077 | 036 |0.32 | 102.95
Cpx | 4566 | 253 [851 |[981 |021 |1076 |19.76 |086 | 035 |059|077 | 013 | 1.04 | 10097
Phlog | 4698 | 166 | 971 |506 |010 1907 |146 |182 |460 |066|016 | 024 |036 | 9185
Amf | 4582 | 225 | 598 | 1231 | 050 | 2037 |1301 | 042 |012 |023|067 | 029 | 094 | 102.87
t=4GPayu=12680Acdryeé system
L 4645 [ 120 | 1461 | 140 [ 015 | 021 [302 |669 |377 |005]077 |002 [084 | 7919
Lear | 1834 | 042 | 618 | 1.0 032 [ 014 |2869 |852 |1.85 |012|929 |002 |201 |76.89
Lsupn | 015 | 006 | 0.1 4511 | 010 | 002 |019 |005 |007 |520|024 |012 |- 98.27
Cpx | 4370 |587 [1091 [827 |o048 | 751 |1768 |384 |024 |007|178 | 008 |1.18 | 10131
Phlog | 3842 | 474 | 1543 | 974 |o018 |1690 |156 |113 |977 |012|062 | 017 | 049 | 99.28

Ol - olivine, Cpx- clinopyroxene Phlog- phlogopite Amf- amphibole Ls; - silicate melf Ls; - sulphate meltLsyipn

- sulphide melt Lcan, - carbonatemelt, Cal - calcite
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Fig. 1. BSE micrograph of a longitudinal
section of the sample.

Peridotite

SEM MAG: 55 x View field: 7.23 mm
HV. 20.0 kV DET: BSE Detector 2mm Vega @Tescan
Mekrasov Device: Vega TS5130MM RSMA Group IEM RAS

100um

) d)

Fig. 2. BSE micrographs of polished samples after experimgs. a) T = 125 0 AQ fluid;)
T = 1250AC, © #l@is;GrRa, TH= 1,05CGMjd, & I 6. 32680
GPa, "dry" system.
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Brief description othe experimental samptes

Systenof peridotite- basalt- (K, Ng,C0O;- H,O
flud, T= 125 0A €3 GP#® Silicate meltof
andesitebasalt composition(SiO, - 53 wt%) d
normal alkalinity (K,O + NgO ~ 4 wt.%) coexists
with the association of OI-Cpx-Amf-Phlog and
accessory mineratsChr, TiMgt, Zrn (Fig. 2a).

Sysemof peridotite- basalt- (K, NayCO;- H,O
flud, T= 110 0A €5 GP# Silicate meltof
basaltic compositionSiO, - 50 wt%) d normal
alkalinity (K,O + NaO ~ 4 wt.%) mexists with the
association of Ol-Cpx-Amf-Phlog and accessory
minerals- Chr, Ti-Mgt, Zrn.

Systenof peridotite- basalt- (K, Na)yCO; - H,O
flud, T= 1 2 5 0-AG5 GP&PSilicate andesitic
melt (Si0, - 59 wt.%) o normal alkalinity (K,O +
Na,O ~5 wt.%) coexists withOIl, Cpx, Amf, Phlog;
AM - Chr, TiMgt, Zrn. Droplike sulphatemelt
(Lsy) of anhydrite (CaSQ) composition and
carbonatephase (Cal) of calcite compositionare
present in theystem (Fig2b).

Systemof peridotite - basalt - (K, Na)CO; -
H,0+CO; fluid, T= 1 2 5 0=A0G GPaPSilicate
melt of andesitebasalt compdson (SiO; - 54 wt.%)
of normal alkalinity(K,O + NaO ~4 wt.%) aoexists
with the association of OI-Cpx-Amf-Phlog and
accessory minerals- Chr, TiMgt, Zrn. The
inclusions of microglobules of sulphatenelt (Lsy)
are presentn silicate melt. The carbong phase is
absent Fig. 2¢).

Systenof peridotite- basalt- (K, NayCO;, T=
1 2 5 0 A%C4.0 GPa. Associationof Cpx-Phlog +
AM (Chr, TiMgt, Zrn) cemented byintergranular
silicate glasswith inclusions of carbonate and

o P=0.5 GPa, H,0-fluid = PO,
1,4+ =
- TiO,
. ” ¢ ZI’O2
Cr,0,
1,0 1 s
0,8 4
- | S
0,4 - a
0,2 4
0,0

T T T
1150 1200 1250

T,°C

T
1100

sulphidephasesThe compaositiorof thesilicate melt
is phonolites(SiO, - 54 wt.%, KO + NgO ~ 1611
wt.%), composition otarbonataneltis significantly
calcium with a mixture ofalkali metaland silicate
component (Fig2d).

Solubility ofaccessory mineral§ he indicator of
solubiity of AM were concentrations d?, S, Ti, Zr,
Cr in silicatemeltsin equilibriumwith their mineral
concentratorsapatite, anhydriter sulphidemelt, Ti-
magnetite,zircon, chromitd. Content ofP,Os, SG;,
TiO,, ZrO,, Cr,0O3 in silicate melts are shownin
Table 1.

At crust P (0.30.5 GP9 with increasing
temperature from1100 to 1 2 5 Oifc@asesthe
concentration ofZrO, and TiO, in silicate melt.
Concentration of S9and P,Os decreaseg¢Table 1
Fig. 3a). With pressure increasing from 0.3 @5
GPa,the solubilityof all AM decreaseg¢Table 1 Fig.
3b). The solubility of accessory mineralsin
H,O+CO,-containing melts higher thanin H,O-
containingmelts [Table 1Fig. 3c).

Stratification of silicate melt into immiscible
silicate carbonatendsulphidemelt was observed at
mantleP =4.0GPa T =1 2 5 0Sol@bility of AM
and concentration diypomorphicfor themelements
were identified only in coexisting carbonate and
silicate melts. Distribution coefficientdKp) of these
elementswere @lculated between carbonate and
silicate melts. Ky Zr, S, P, Na, Mn, Ca > 1 ,
conseguentlythese elementre concentrateghainly
in thecarbonate melfli together withSi, Al, K, Mg,
Feare concentrateith the silicate meJtkKD < 1 (Fig.

3d).

C(wt%)  T=1250°C, H,O-fluid —a-P,
2,0 - —o— 80,
181 " —A-TiO,
1,6 s 70,
14 T —*—Cr,0,
1,2 ’*_*'—*'*—\\———7_,,,,

N

1,0 4 ; .
0.8 - RS Rt
06| T e -
0.4 "
02 b
0,0 .
0,2
0,4

0:3 014 u,‘s

P, GPa
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C,wt.%) P=0.5 GPa, T=1250°C =—P.0,
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~_
0,4 ~m
0,2 H,O-fluid
0,0 — T T T 1

T T T v
52 53 54 55 56 57 58 59 60

Kd Lean/Lai
[ ]
104 o ~
%"’Z
—
<
o o 4
© T o + ©
N~
285835 Le088
< 0
s un~¢ m oMo
L g o e g
1'_._0 g E¢¥Te T oy R
™ cS e @ 0 HG o
o @ ° O mm <
o © +H 9N
[ ] ~ &
N
-
0.1

Ti Si Al KMgFeNaMnZr S CaP _ |
Oxides

d)

Fig. 3. Effect of temperature (a), pressure(b) and fluid composition, (¢) on concentration of P,Os, SOs, TiO 5, ZrO 5,
Cr,03 in silicate melts @t T = 11061 2 5 0 A€ 0.30B GPa). (d) - Distribution of major elementsbetween
coexistingsilicate and carbonatemelts(at T=1 2 5 0 A&, 0GHR).

Experimentaktudy of the effecof T-P andfluid

sulphur) between coexistingilicate and carbonate

compositionon the solubility ofaccessory minerals melt showedthat the mainconcentrator of Na, Mn,

in silicate melts formed duringpartial melting of

Zr, S, Ca, Rs carbonate meltSi, Al, K, Mg, Fe, Ti-

peridotitebasalt(K, Na)CO; system atcrust and silicate melt

mantlePT, showed

- apatitewas not detecteih all experiments. This
indicating high apatite solubility in melts Thus,
obtained P,Os concentrationin "dry" and fluid
containing silicate melts below the saturation
concentrationof melts by phosphorus at which ;
apatiteis stable The saturation concentration BfOs

in melts with H,O+CQ, fluid > 1 .w0%, in water o

containing melts> 0 wB% and >  Owt.% in the
"dry" melts
- fluid composition influence on the melt 3.

compositionsand solubility of AM. At P = 0.30.5
GPa in a watercontaining system formed acidic
melts from andesiteto andesitebaslt; melts of
basaltic composition formed in,8+CQ,-containing
system Under similarP-T solubility of AM in 2-3
times higherin H,O+CQO,-containing melts than in
H,O-containing melts;

- at P =0.30.5 GPasulphur associated only with
sulphate melt of anhyrite composition. High
concentrations obulphurin the melt ¢ 1.5wt.%) 5.
can beexplained by the fadhat thebuffer CoCoO
oxidationof sulphide sulphu¢S?) to suphate(SO*

). According to the availablexperimental datathe
concentration ofsulphu in the watercontaining
meltsin equilibrium with the sulphideneltat P< 0 .
GPaare 0.10.2 wt.% [Kostyuk, Gorbachey 2011,
Kostyuk, Gorbachev2013, and inequilibrium with
the sulphate melt more than 1wt.% [Jugo at.al.,
2005];

- stratification of silicate melt into immiscible
silicate carbonatendsulphide meltwas observedt

P =4.0GPa The distribution coefficients dhe main
elementgincludingtitanium zirconium, phosphorus,

This work was supporteby RFBRgrant™ 1 4
05-00752a.
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