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Application of INVEQ to the geothermobarometry of metamorphic rocks near a
kyanite-sillimanite isograd, Mica Creek, British Columbia
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INTRODUCTION

The general approach to geothermobarometry has been to
analyze a set of minerals that are inferred to have been in chemi-
cal equilibrium at some presssure (P) and temperature (T), cal-
culate the activities of the phase components (or species), and
solve for the equilibrium P and T , usually using a set of equa-
tions in P, T, and activities, which yield a unique intersection or
outline an area into which the desired P and T fall (e.g., Berman
1991). We have used another approach and apply it to a well-
studied area in southeastern British Columbia. We compare
geothermobarometry of metapelites and metabasites at a kyan-
ite-sillimanite isograd, using the well-known thermodynamic
database of Berman (1988, 1990, 1991) and Mäder et al. (1994).

METAMORPHIC  GEOLOGY  OF THE MICA  CREEK AREA

The Mica Creek area has been the subject of a number of
papers on metamorphic petrology, geochemistry, structure, and
geochronology (e.g., Ghent et al. 1979, 1980, 1982). Recently,
Ghent and Grover (1995) evaluated the geothermobarometry of
pelitic rocks from southeastern British Columbia and elsewhere,
including a number of samples from the Mica Creek area.

The area is underlain by a succession of metasedimentary
rocks with smaller amounts of metabasites. The following se-
quence of isograds in pelitic rocks has been mapped in the Mica
Creek area from low-grade to high-grade: staurolite-kyanite in;
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staurolite out; sillimanite in; potassium feldspar-sillimanite in
(e.g., Ghent et al. 1982). Metabasic rocks that are conformable
with regional foliation form thick (one >200 m thick) bodies,
which were probably sills. Thinner layers and lenses are present
throughout the area (see map in Ghent et al. 1983). One isograd
has been mapped in metabasites, the incoming of garnet +
clinopyroxene in hornblende and plagioclase-bearing rocks.
This isograd lies slightly up-grade from the sillimanite-in
isograd.

Analytical data for the minerals in the pelitic rocks and
metabasites and details for the sample localities are reported
in: Ghent et al. (1979, 1980,1982) and Ghent and Stout (1986).
We reanalyzed samples 3–8 from the potassium feldspar-silli-
manite-zone and 4–9 from the sillimanite in isograd to obtain
within-sample statistics.

INVEQ
In the INVEQ method (Gordon 1992, 1998; Gordon et al.

1994), P and T estimates are found by finding the best-fit hy-
perplane to the partial molar free energies of all phase compo-
nents rather than the traditional method of using a set of
independent equilibria (e.g., Berman 1991). The INVEQ
method thus has the advantage of providing a measure of mis-
fit for each individual phase component and an easily com-
puted confidence region.

The problem is formulated as a set of nonlinear equations:

  
f P T

w
g P T i 1 ni

i
i ij

j

c

j( , , ) [ ( , ) ]  µ ν µ= − = =
=

∑1
0

1

K (1)
*E-mail: ghent@geo.ucalgary.ca


