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Carbonates are observed in upper 
mantle xenoliths from Marsabit, a 
Tertiary-Quaternary volcanic field lo-
calised on the eastern shoulder of the 
East African Rift System in northern 
Kenya.

The studied samples represent 
porphyroclastic spl lherzolites and 
harzburgites characterised by a high 
degree of modal metasomatism. Early 
metasomatic phases are amphibole, 
phlogopite and apatite which break 
down to a secondary metasomatic 
assemblage of carbonate, silicate 
glass and associated euhedral mi-
crolites (clinopyroxene, olivine and 
chromite).

Carbonates occur as rounded 
patches within the silicate glass. 
Single patches are made of numerous 
interlocking carbonate crystals.

The carbonates are Mg-calcites 
with variable MgO (1.20-5.42 wt%) 
and SrO (0.00-0.78 wt%) contents. 
Both FeO and alkali contents are very 
low.

Primitive mantle normalised trace 
element patterns are characterised by 
very low REE contents with slightly 
higher LREE compared to HREE, and 
large positive peaks of U, Pb and Sr.

The chemical composition of the 
carbonate patches is significantly dif-
ferent from that of secondary carbon-
ates which line cavities and consist of 
dolomite, overgrown by calcite. Their 

formation is suggested to be related 
to post-eruption sub-surface xenolith 
alteration.

The investigated patches have 
many compositional features in com-
mon with carbonate occurrences in 
similar textural contexts from other 
xenolith localities where a ‘primary’ 
origin (in the sense of ‘mantle origin’ 
and not host lava interaction or sub-
surface alteration) has been postu-
lated (e.g. Lee et al. 2000; Ionov et 
al. 1996). The presence of carbonates 
in our samples but also the highly 
alkaline signature of the silicate glass 
could be explained by the involve-
ment of a carbonatite liquid as meta-
somatic agent.

Strongly negative high field 
strength element (Hf, Zr, Ti) anoma-
lies in the coexisting silicate glass 
support such a hypothesis.

The low REE contents of the car-
bonates, however indicates that the 
patches do not represent quenched 
carbonatite melt but could rather 
be explained as precipitates from a 
carbonatite liquid (Ionov & Harmer 
2002).

Textural investigations indicate 
that the silicate glass and carbonate-
bearing assemblage (including the 
microlites) formed at the expense 
of the precursor hydrous meta-
somatic assemblage (amphibole and 
phlogopite). These textures along 

with the chemical composition of 
carbonate, silicate glass and micro-
lites are in line with a model of a 
carbonatite liquid reacting with the 
peridotite minerals. This led to the 
partial melting of (at least) amphibole 
and phlogopite. The carbonatite liquid 
itself escaped or reacted out, leaving 
behind Mg-calcite, a silicate melt 
(now glass), and microlites.
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