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Recently, high-K tourmaline (Tur; 2.76 wt% K2O) coexisting with microdiamond was
discovered in quartzofeldspathic rocks from Kumdy-kol in the Kokchetav UHP mas-
sif, northern Kazakhstan [1]. The sample investigated in our study from the same
locality is dominated by quartz, Kfeldspar and Tur (∼10 vol %), with minor titanite,
phengite, chlorite, zircon, biotite, apatite, graphite and sulphide. Mineral assemblages
preserved as inclusions in zircon consist of garnet, phengite and coesite. Despite an
extensive search, no Tur inclusion was identified in ultrahigh-pressure (UHP ) miner-
als (e.g. zircon, garnet, K2O-bearing clinopyroxene). Furthermore, numerous quartz
grains, but no coesite or microdiamond was identified as inclusions in Tur in our
sample. We therefore interpret K-Tur in our sample to have formed under retrograde
Pconditions in the quartz stability field.40Ar/39Ar dating of tourmaline (492.5±4.8
Ma) and phengite (491.5±4.9 Ma) further supports the retrograde origin of tourma-
line. For the Kumdy-Kol area there exists40Ar/39Ar data on biotite and muscovite,
which formed during retrograde amphibolite-facies metamorphism [2]. [2] describe
results from40Ar/39Ar stepwise heating of muscovite and biotite that produced well-
defined plateaux, each with an age of 517±5 Ma. These ages have been interpreted
to represent cooling to 300–400˚C post-dating the amphibolite-facies overprint of the
UHP rocks, therefore ages of tourmaline and phengite are defined another metamor-
phic event, which occurs at middle crustal conditions.

The chemical compositions of Tur, however, is similar to the Tur for which [1] re-



ported microdiamond inclusions. Tur in the Kumdy-kol sample is a K-analogue of
dravite (0.35 Na pfu; Mg#:∼87) with remarkable contents of tetrahedral B (∼3.3 B
pfu) and Ca (∼0.3 pfu). K2O contents are as high as 1.57 wt % (∼0.3 K pfu). The
Tur displays a very low X-site vacancy (<0.05) and high OH (∼3.4 pfu) and F (0.27
pfu) contents. At their rims and along cracks, all Tur grains show a strong decrease
in K content to less than 0.05 wt%, accompanied by an increase in Na (∼0.5 pfu),
in X-site vacancies (0.2 to 0.3 pfu), and a slight increase in Al. All other elements
are unzoned. Tur cores are homogeneous in B isotopes (δ11B = +10.6%¸; analysed
by SIMS in Heidelberg, Germany). Towards the rims,δ11B values decrease to +5.5
%¸. These values are significantly higher than values reported previously for Tur from
metasedimentary rocks or any (U)HP rocks (typically -10%¸). Heavy-B Tur (δ11B
> +5 %¸) has been described only from metapelite-marble contacts [3,4], from par-
tially melted granulites [3], from evaporites, and from hydrous reaction zones around
HPmetamorphic blocks formed by an influx of external hydrous fluids [5]. Hence,
the high modal proportion of heavy-B Tur and Ar-Ar daiting of tourmaline and phen-
gite in the Kokchetav samples are best explained by a post-peak pressure influx of
B-rich fluids or melts generated in biogenic-chemical sediments, i.e. carbonates or
meta-evaporites.
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