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INTRODUCTION

The role of micas in mantle-related processes is hard to 
overestimate. Being hosts of potassium and water, micas are 
able to carry chlorine and fluorine, as well as geochemically 
important trace elements, such as Ba, Rb, Cs, Pb, and Li. Both 
dioctahedral (phengite) and trioctahedral (phlogopite) micas 
are stable at upper-mantle pressures. However, there is a strong 
difference between the occurrences of both groups of micas. 
Phengite has never been observed in mantle xenoliths, nor has it 
been found as inclusions in kimberlitic diamonds. Probably, the 
main reason for the absence of phengite in mantle xenoliths and 
diamonds is its relatively low temperature of stability, just up to 
1000–1050 °С (Schmidt and Poli 1998; Domanik and Holloway 
2000), which is compatible with “cold” high-pressure environ-
ments of subducted oceanic slabs. Phengite, indeed, is a leading 
hydrous phase in eclogites related to HP-UHP metamorphism. 

In contrast, phlogopite is stable up to 1400 °C within a wide 
pressure interval (e.g., Yoder and Kushiro 1969; Trønnes 2002), 
while extensive isomorphic substitutions (Ti, F) substantially 
expand its stability (e.g., Harlow 2002). Therefore, phlogopite 
is a common mineral in mantle xenoliths, and it occurs as inclu-
sions in kimberlitic diamonds worldwide. Phlogopite inclusions 
in diamonds are associated both with eclogitic (Prinz et al. 1975; 
Gurney et al. 1979; Sobolev et al. 1997, 1998; Leost et al. 2003) 
and peridotitic (Sobolev et al. 1997; Bulanova et al. 1993) as-
semblages. Inclusions of phlogopite of uncertain assemblages 
are known in diamonds as well (Giardini et al. 1974; Guthrie et 
al. 1991; Walmsley and Lang 1992). 

In most cases, phlogopite from mantle xenoliths and dia-
monds is regarded to be the product of either the final stages of 
magma evolution or interaction of upper mantle rocks with alkali 
and volatile-rich fluids or melts. An assemblage of “peridotitic” 
phlogopite with inclusions of alkali Cl-rich fluids was recently 
documented in cloudy diamonds from the Koffiefontein pipe, 
Republic of South Africa (Izraeli et al. 2004). Eclogitic assem-
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A hypersilicic Cl-bearing mica was synthesized at 4 GPa and 1200–1250 °C, close to the solidus 
of the join diopside-jadeite-KCl, in association with diopside-jadeite pyroxene, K-rich aluminosilicate 
glass and/or sanidine and (K,Na)Cl. The mica shows a negative correlation between tetrahedral Si and 
octahedral (Al + Mg), suggesting an Al-celadonitic substitution (Si + VIAl + VI■  = IVAl + VIMg) and 
a chemical formula: K1.01(Mg2.45Al0.19■ 0.35)Σ=3(Si3.52Al0.48)Σ=4O10[(OH,O)1.66Cl0.34)]Σ=2. The presence of 
hydroxyl was confirmed by OH stretching modes at 3734 and 3606 cm–1 in the Raman spectra. Single-
crystal X-ray diffraction data provide the unit-cell parameters (space group C2/m, 1M polytype): a = 
5.299(4), b = 9.167(3), c = 10.226(3) Å, β =100.06(4)°, V = 489.1(4) Å3. The structure refinement shows 
the presence of vacancies on the octahedral sites (15% for M1 and 6.5% for M2). Chlorine occupies a 
position about 0.5 Å from O4 with partial occupancy (0.39 apfu). Crystal-chemical mechanisms seem 
to govern chlorine incorporation in mica, since a large A site is necessary to locate the anion in the 
structure. A large A site results when the six-tetrahedra ring is hexagonal and the tetrahedral rotation 
angle α is 0°. Such a geometry is achieved either by increasing the annite component in biotite or by 
increasing the hypersilicic character of phlogopite through the Al-celadonite substitution. The present 
Si-rich mica shows a partial dioctahedral character due to the Al-celadonite substitution, which lowers 
the α angle and expands its stability field at high pressure. 

High aK2O conditions, like in potassium-rich brine or potassic carbonatitic melts, increase the Al-
celadonite component in the phlogopite solid solution, explaining the association of Si-rich micas 
with inclusions of potassic liquids in kimberlitic diamonds.
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