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INTRODUCTION

Exsolution, twinning, and structural modulation are com-
mon phenomena in alkali feldspars and ternary feldspars, and
can provide information regarding the thermal history of the
feldspar crystals and their host rocks (e.g., Brown and Parsons
1984a, 1984b, 1994; Fitz Gerald and McLaren 1982; McLaren
1984; Parson and Brown 1994; Smith 1974; Smith and Brown
1988; Yund and Tullis 1983; Yund 1983). The boundaries be-
tween neighboring domains carry strain energy (Eggleton and
Buseck 1980). Because of the complex domain structures in
feldspar, the surface microtopography of the feldspars may be
highly heterogeneous. Local structure and defects in perthitic
feldspars affect their weathering rates (Lee and Parsons 1995)
and other reactions (Smith 1994), and the textures of exsolution
and twinning on cleavage surfaces can provide structural in-
formation about local reactions during feldspar-water interac-
tion. In addition, the domain structures in feldspar minerals
cause discrepancies in feldspar-water interactions among dif-
ferent laboratory studies. For example, exsolution lamellae in
feldspar cause nonstoichiometric dissolution (Gardner 1983;
Inskeep et al. 1991), twins cause different dissolution rates for
different grain-size fractions (Holdren and Speyer 1987;
Holdren and Berner 1979; Amrhein and Suarez 1992). Holdren
and Speyer (1987) suggested that defect structures at twin
boundaries and between exsolution domains are preferential
sites for dissolution.

 Because of their abundance and structural complexity, there
are numerous TEM studies of the microstructures induced by
subsolidus transformations in alkali feldspars (e.g., Brown and
Parsons 1994; Eggleton and Buseck 1980; Fitz Gerald and
McLaren 1982; McLaren 1984; Ried and Korekawa 1978; Yund
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ABSTRACT

Transmission electron microscopy (TEM) reveals exsolution lamellae in a cryptoperthite; their
spacing results in a greenish-yellow iridescent color. High-resolution TEM images show that the
boundaries between Ab-rich and Or-rich lamellae are semi-coherent along the b axis.

Scanning force microscopy (SFM) of a (001) cleavage surface reveals exsolution lamellae, wave-
like (001) surfaces of the Ab-rich lamellae, and surface steps with heights of ~6.6 and ~3 Å. The
wave-like (001) surfaces of albite twin lamellae may result from surface relaxation. Surface height
differences between Ab- and Or-rich lamellae in some areas indicate a semi-coherent boundary
along the c axis.

1983; Xu et al. 1995a, 1995b). Conventional TEM studies of
cryptoperthites carried out by Nissen (cited by Ribbe 1983a,
1983b) Brown et al. (1983), Lorimer and Champness (1973),
and Brown and Parsons (1984a, 1988) show that cryptopertites
can consist of sodian sanidine and sanidine lamellae, albite-
twinned Ab-rich lamellae and sanidine lamellae, and
albite-twined albite and microcline lamellae.

SFM studies of albite show steps and etch pits on the
unit-cell scale of (010) cleavage surfaces (Hochella et al. 1990;
Drake and Hellmann 1991; Eggleston 1994). However, there
have been no SFM studies of perthitic alkali feldspars, although
these are abundant in granitoid rocks. By integrating TEM and
SFM methods, we can determine the textures of exsolution and
twinning on feldspar surfaces.

SAMPLE  AND EXPERIMENT

The cryptoperthite specimen used for this study is from the
Johns Hopkins University collection and comes from an un-
known locality. It is a single crystal (≈10 cm × 10 cm × 10 cm)
that displays a greenish-yellow iridescence, was mislabeled as
labradorite, and presumably formed from a slowly cooled peg-
matite. TEM specimens were prepared by crushing in an agate
mortar and placing a drop of the crystal-alcohol suspension on
Cu-grids coated with holey carbon. Thin cleavage edges were
examined using a Phillips 420ST TEM operated at 120 keV.
Chemical analyses of the cryptoperthite were carried out using
an X-ray energy-dispersive analytical system and a Princeton
Gamma Tech analyzer (Livi and Veblen 1987).

A block of the feldspar with a cleaved (001) surface and
dimensions about 5 mm × 4 mm was placed on the specimen
plate of a Digital Instrument NS-III AFM scanning force mi-
croscope and imaged in air using the contact mode.
Constant-force mode with a net repulsive force of 20 to 100
nN was used.
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