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aBSTracT

Feldspar crystals typically show a range of exsolution and polysynthetic twinning textures that can 
present problems for their full characterization, but at the same time give important information about 
their genesis. We present an integrated procedure for the micro-texture analysis, twin law identification 
plus crystal structure refinement of all components in a feldspar intergrowth. This procedure was applied 
to perthitic intergrowths in feldspars from two different pegmatites in the Larvik plutonic complex in 
the southern part of the Oslo region, Norway. It revealed that the two starting high-temperature (HT) 
feldspars had similar global chemical compositions but underwent significantly different cooling his-
tories, with cooling times probably differing by over an order of magnitude. Powder X-ray diffraction 
with Rietveld refinement was used for a preliminary identification of the mineral components and 
concluding quantitative phase analysis. Electron microprobe analysis was used to bracket the chemical 
compositions of the constituents. Electron backscatter diffraction was used to reveal the texture of the 
samples, twin laws and spatial distribution and crystallographic orientation of the crystal domains. 
Single-grain X-ray diffraction recorded by an area detector was applied for a simultaneous integra-
tion of reflection intensities for all crystallographic domains with different orientations and severe 
diffraction overlaps. The crystal structures were refined using the program JANA2006 that allows a 
simultaneous calculation for structurally different components. Combined results of various methods 
helped improve accuracy and resolve ambiguities that arise from the application of a single technique. 
The approach is widely applicable to the study of mineral intergrowths and bridges an existing gap in 
the routinely accessible data on the structural characteristics of rock constituents.
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inTroducTion

Feldspars are among the most important minerals in the 
Earth’s crust. They show a broad range of compositional and 
structural characteristics that present rich information that can 
be tied to their genesis, but at the same time complicate their 
analysis. In particular, due to extensive solid solutions at tem-
peratures higher than about 700 °C and large immiscibility gaps 
at lower temperatures, the majority of feldspars begin their his-
tory as homogeneous crystals, which subsequently exsolve into 
immiscible components on cooling. The domain structure thus 
formed is further complicated by frequent twinning inside the 
homogeneous domains. The two twin laws, which are character-
istic for this type of transformation twinning, are the albite law 
with the twin axis normal to (010), and the pericline law with the 
twin axis parallel to [010] direction. In both cases sets of very thin 
polysynthetic lamellae are formed. These features can present 
difficulties to the crystal-structure analysis by X-ray diffraction 
and sometimes to other standard analytical methods like opti-

cal microscopy and electron microprobe. As a consequence of 
these difficulties, detailed crystal-structure determinations and 
refinements of various feldspars are not abundant and still do not 
belong among the routine methods of analyzing feldspars in rocks 
even though feldspars are of high importance in geology. In this 
work we attempt to overcome the textural obstacles exploiting the 
advantages of the area detectors, which have become a standard 
part of the single-crystal X-ray diffractometers, combined with 
several other now broadly available analytical techniques. The 
aim is to achieve a routine integrated approach to a full analysis of 
the crystal structure, composition, and microtexture of feldspars 
or any other kind of mineral intergrowths.

origin and deScriPTion of SamPleS

The samples analyzed in this study are two perthitic inter-
growths of alkali feldspars originating from the Larvik plutonic 
complex, which forms the southernmost part of the Oslo region, 
Norway. The complex is made up of monzonitic rocks, mainly 
larvikite and its closely related varieties (Neumann 1980). It 
consists of 10 semicircular plutons arranged in a manner that 
suggests a sequential shift of centers of igneous activity toward * E-mail: toncib@snm.ku.dk


