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Abstract

A pyroxene of average composition Cag43MngeoMgo 51,0, from Balmat, New York is ex-
solved to coexisting P2,/c and C2/c phases. Structure refinements were performed in part to
limit the compositions of the individual phases, as were plots of cell parameters and average
M1-0O and M2-0 bond distances vs. composition. Site occupancies showed that the phases
are manganoan diopside and kanoite. Transmission electron micrographs revealed that the
phases are lamellar, share (001) as the interphase boundary, and are 2000A wide. X-ray en-
ergy dispersive analysis of individual lamellae yielded Ca,¢sMny Mg 381,04 for the C2/c
phase and Ca, ,Mn, ;Mg 651,06 for the P2,/c phase. Dark-field imaging revealed the pres-
ence of antiphase domain boundaries in the P2,/c phase, indicating the existence of a C2/c-
P2,/c transition for the Ca-poor phase in the Ca-Mn-Mg pyroxene system. /n situ heating
experiments yield a temperature of the C2/c-P2,/c inversion of 330+20°C. Observation of
antiphase boundary (APB) positions before and after heating through the inversion temper-
ature showed that the APB positions were essentially unchanged, indicating stabilization of
APB’s by the concentration of Ca or some defect at the APB’s. Lattice fringe images across
the lamellar boundary (001) indicate that the interface is semi- or completely coherent. The
features of this exsolution texture are consistent with initial exsolution by spinodal decompo-

sition or nucleation and subsequent slow cooling in a regionally metamorphosed phase.

Introduction

In the investigation of a magnesian rhodonite from
Balmat Mine No. 4, New York (Peacor et al., 1978),
a pyroxene coexisting with the rhodonite was qualita-
tively analyzed and determined to have major Mn
and Mg with minor Ca. This is near the ideal compo-
sition of kanoite, MnMgSi,0, (Kobayashi, 1977).
Quantitative wavelength dispersive analyses on the
electron microprobe were obtained for this pyroxene
(Table 1). A pale blue schiller observed in the Mn-
pyroxene indicated the presence of a periodic micro-
structure, and preliminary single-crystal and powder
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X-ray diffraction photographs confirmed that it did
indeed consist of two pyroxenes. We report results
obtained primarily through single-crystal X-ray dif-
fraction and further characterization of the two
phases by scanning transmission electron microscopy
in conjunction with X-ray energy-aispersive analysis.

Our two samples, provided by the generosity of
Dr. David Dill of the mine staff, consist primarily of
alternating bands of bright pink rhodonite, buff-col-
ored pyroxene, and quartz. They were found by min-
ers at Balmat and were saved only because of their
unique and colorful appearance, and are from a com-
plexly interlayered sequence of metamorphosed, im-
pure, siliceous carbonates and evaporites typical of
the southwest part of the Grenville Province (Engel,
1956). The majority of the units consist of calcitic
and dolomitic marbles with variable amounts of
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