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INTRODUCTION

The model that the coarsening of cryptoperthite to
microperthite is promoted by the presence of water as a cata-
lyst was developed from studies of alkali feldspars in the
Klokken syenite, southwest Greenland (Parsons 1968; Par-
sons and Brown 1984; Smith and Brown 1988; etc.). The
model of these authors involves subsolidus reactions to form
microtextures expected in ternary and alkali feldspars accom-
panying cooling of syenitic intrusions from magmatic to hy-
drothermal stages. However, many problems remain in
understanding the details of such reactions, especially regard-
ing the coarsening of cryptoperthitic intergrowths. New infor-
mation on the textural and compositional variations of such
subsolidus feldspar reactions has been obtained from studies
of alkali feldspars in other syenite intrusions (Waldron and
Parsons 1994; Nakano et al. 1997; Nakano 1998). In addition,
the mechanism of incipient coarsening of microperthite has been
discussed for the formation of vein-like microperthite along
grain boundaries or cleavages, which has been named “pleat”
(Lee et al. 1997; Brown et al. 1997).

Alkali feldspar grains in a syenite sample from the
Patagonian Andes, southern Chile, microscopically consist of
two parts: one that is clear and another that is turbid. This tex-
tural feature is not unlike that reported previously in alkali feld-
spars from other syenites (Parsons 1968; Lalonde and Martin

1983; Parsons and Brown 1984; Smith and Brown 1988;
Waldron and Parsons 1994; Nakano et al. 1997; Nakano 1998;
etc.). An incipient type of microperthite, which comprises an
aggregate of Or-rich feldspar showing diagonal elongation and
Ab-rich feldspar, forms a characteristic butterfly shape on (001).
The centers of each butterfly aggregate are occupied by fluo-
rite particles. This is a new occurrence of fluorite in feldspar.
Microperthite formation seems to have started along the inter-
faces with the particles. These observations suggest that F may
play an important role in the textural evolution of alkali feld-
spar in alkaline igneous rocks. In this paper, we describe the
occurrence of the fluorite particles and butterfly aggregates in
the feldspar, and discuss their formation processes from the
viewpoint of subsolidus reactions forming microperthite in al-
kali feldspar under plutonic conditions.

GEOLOGIC SETTING AND SAMPLE DESCRIPTION

The Cerro Balmaceda pluton (51∞25'S, 73∞10'W) is one of
several Miocene intrusions and subvolcanic rocks that crop out
in a north-south belt in the foothills of the southern Andes in
Chile (Michael 1985, 1991; Fig. 1). The plutons crop out in the
transitional zone between the Mesozoic-Cenozoic Patagonian
batholith in its western side and Cenozoic plateau lavas in its
eastern side. The emplacement of the plutons in this distinc-
tive position during the Miocene may be related to subduction
of the Chile Ridge at these latitudes in Miocene-Recent times
(Cande and Leslie 1986; Michael 1983, 1991). The Quater-
nary calc-alkaline volcanoes are distributed close to and in par-* E-mail: nakano@sue.shiga-u.ac.jp
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ABSTRACT

Alkali feldspar grains found in a syenite from the Patagonian Andes, southern Chile, have bulk
compositions of about Or40Ab59An0.5, and consist of two parts when viewed under an optical micro-
scope: a clear part and a turbid part. Grain interiors are mixtures of the two parts, whereas the rims
are mainly turbid. The microscopically clear part, which is almost free of micropores, is
cryptoperthitic, whereas the turbid part is microperthitic. The microperthite is of the patch type, and
the turbidity is due to abundant micropores that are polygonal and generally less than 1 mm in
diameter. The patch microperthite has been formed by coarsening of primary cryptoperthite by hy-
drothermal reactions. An incipient stage of the microperthite formation is recorded as the segrega-
tion of the Or-rich feldspar with diagonal elongation and Ab-rich feldspar into aggregates that have
a “butterfly” shape. Each butterfly aggregate of microperthite is generally less than 10 mm in length.
The centers of the butterfly aggregates are usually occupied by round fluorite particles about 1 mm
in diameter, which were identified by EPMA and TEM analyses. The fluorite particles may have
been formed at the fluid stage. The microperthite formation may have started as butterfly aggregates
along the interfaces with the fluorite particles at the hydrothermal stage. The butterfly aggregates
have changed to patch microperthite with further coarsening. The timing and process of the forma-
tion of the fluorite particles are important in relation to the evolution of feldspar microtextures, and
the behavior of fluorine in alkaline igneous rocks.


