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Experimental studies of melting relations of
the carbonate — silicate system K,Ca(COs3), — diop-
side CaMgSi,04 — pyrope Mg;Al,Si;0,, were carried
out at 3.8 GPa to explore the version that diamonds
of Kokchetav metamorphic complex (Kazakhstan)
have magmatic origin. The version is based on the
findings of diamond — bearing carbonate — silicate
rocks composed of dolomite, potassium — rich clino-
pyroxene and pyrope — grossular garnet [1, 2]. Addi-
tional arguments deduced from high-pressure synthe-
sis of potassium — rich clinopyroxenes in K,CO; —
diopside mixtures[3] and K,Mg(CO3), — CaSiO; —
ALO; system [4], discovery of potassium — rich
fluid-carbonatitic inclusions in Kokchetav diamonds
[5], and experimental crystallization of diamonds in
multicomponent carbonatitic melts of natural compo-
sitions [6]. It was shown that K,Ca(COs), composi-
tion is most representative for primary fluid inclu-
sions in natural diamonds [7] and effective as a me-
dium for diamond crystallization in melted state [8].

The studies of melting relations of the
K,Ca(COs),—diopside—pyrope system were carried
out in the K,Ca(COj), — diopsidesypyropes, and
Di85[K2C3(CO3)2]15 — PYgS[cha(CO3)2]15 jOiIlS at 3.8
GPa. For the K2Ca(CO3)2 — [CaMgSi206]50
[Mg3AL,Si30,,]50 join, complete melting was found
to occur in the 1200-1600°C temperature interval at
3.8 GPa. In the course of quenchimg, the melts form
intermitent accretions of phlogopite, montichellite
and carbonates. Diopside as liquidus phase appears at
1200°C. No evidence of the effect of carbonate — sili-
cate liquid immiscibility was recognized. For the
Di85[K2C3(CO3)2]15 - PYgs[cha(CO3)2]15 jOil’l, garnet

of Mg 0.1.0Ca}02.0A1,S1;0,, composition and clino-
pyroxene of diopside composition (K,O content is
negligibly small) are formed as liquidus phases at
1200°C. Subsolidus assembly is represented by cli-
nopyroxene, garnet and carbonates.

Taking into account that diamonds crystallize
in K-Ca-carbonate melts oversaturated with carbon, it
can be seen that the natural diamond — bearing car-
bonate — silicate assembly is reproducible in high-
pressure experiment. This provides new essential
grounding in the magmatic version of diamond gene-
sis in Kokchetav — type deposits, the complete geo-
logical history of which was influenced by scale
processes of the mantle dynamics.
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