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Abstract

The paper reports results of X-ray and neutron structure refinements of four labrudorites
An 62-An 66 with different geological histories and different superstructures. A rapidly
quenched crystal collected during the eruption of Surtsey (Iceland) is essentially disordered.
Labradorite from massive lava flows of Lake County (Oregon) shows b refiections, and two
metamorphic labradorites from the Central Alps display an intcrmediate plagioclase struc-
ture wiih e reflections. The average structure (¢ = 7A) of all four samples converging at R
factors of 3-6% are virtually identical with well-defined Si/Al and smeared-out oxygen posi-
tions. We interpret this as evidence that the different superstructures consist of periodic stack-
ings of similar basic urits probably resembling those in /T anorthite but with different stack-
ing orders. The main intensity contributica to superstructure reflections comes from
displacements of oxygens in the supers:tuctures, probably caused by Al-Si ordering.

Phase relations are illustrated in a hypothetical TTT diagram in which we summarize re-
sults from structure refinements, microstructural observations and changes during experimen-
tal heating. At high teraperature (little undercooling below the critical temperature) ordering
takes place by a nucleation and rowth mechanism which produced /T domains separated by
curved APB’s (antiphase bounda. '=s) (Lake County). At larger undercooling continuous or-

dering prevails, giving rise to periodic APB’s and satellites in the diffraction pattern.

Introduction

Calcic plagioclase shows considerable structural
variation which is expressed in superstructures and
documented by reflections which appear in addition
to the basic reflections present in X-ray diffraction
patterns of albite (for a review and references see
Smith, 1974). While the low and high albite struc-
tures are fairly well established (e.g. Harlow er al,
1973; Prewitt et al., 1976; Winter et al., 1977), all su-
perstructures of plagioclase, including anorthite, are
still open to debate. Structural changes in plagioclase
are on one hand caused by variations in chemical
composition, while on the other hand they are also a
function of the history of formation. In this paper we
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compare average structures derived from X-ray and
neutron diffraction data of four specimens with al-
most the same chemical composition, An 62-An 66,
but of different geological origin. We discuss struc-
wral features and relate them to microstructural
characteristics as observed with X-ray and neutron
film and diffractometer methods and electron micros-
copy, hoping to gain further information about the
geometry and stability of intermediate plagioclase.

Material

We chose four specimens of labradorite: two of
volcanic origin but a different cooling history and
two from regionally metamorphic marbles and am-
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