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ROCKS FROM THE KOKCHETAYV MASSIF (NORTHERN KAZAKHSTAN)
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A new approach for estimating the growth rate of coexisting minerals is developed with data
from the UHPM Kokchetav massif, where gamet and zircon are amongst the most common
coexisting minerals. Both minerals grew within a wide range of P-T conditions in UHPM
rocks (SOBOLEV et al., 1994, SHATSKY et al., 1995; KORSAKOV et al,, 1998). Gamet
porphyroblasts from the zoisite gneisses are characterized by a homogeneous core and a
sharply marked nm zone, with CaO abruptly decreasing from 16 wt% core to 12 wt% rim. In
addition to diamond/graphite and coesite/quartz also gamet commonly occurs as inclusions in
zircon. Frequently such gamet inclusions occur in different growth zones of one single zircon
crystal. In some cases gamet inclusions display marked compositional differences: gamet
inclusions, close to the zircon core, are as Ca-rich as the core zones of gamet porphyro-blasts
and gamets included in the rim of the zircon have similar composition as nm zones of the
gamet porphyroblasts.

Since zircon is known as the best refractory “container” (SOBOLEV et al.,, 1994), the compo-
sition of its inclusions remains undisturbed from the moment of their entrapment. The gamet
inclusions in zircon can be considered as isolated fragments from succeeding growth zones
(core and rim) of gamet porphyroblasts. The distance between both gamet inclusions within
the single zircon grain is 30 pm, while in porphyroblast the distance between similar
composition points varies from 60 to 100 pm. The relative growth rates for zircon (Gz,) and
gamet (Ggn) can be estimated as high as Gz / Ggq = 0.3 - 0.5. Absolute values of growth
rates can be obtained by SHRIMP dating of zircons including these gamets. Unfortunately
Precambrian rocks from the Kokchetav massif are not suitable for this purpose, because the
age intervals for the different zircon growth domains are within the analytical error of
SHRIMP analyses (HERMANN et al., 2001). However for “young” UHPM complexes this
approach could be a powerful tool for the estimation of mineral growth rates.
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