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Introduction: The R chondrites are a unique group of non-
carbonaceous chondrites, distinctive by their high Δ17O and high 
oxidation state - demonstrated by high Fe & Ni contents in oli-
vine, the presence of magnetite [1]. They are distinct from ordi-
nary chondrites also by their low chondrule/matrix ratio, their 
lack of metallic Fe-Ni and high abundance of sulphides, notably 
pentlandite and pyrrhotite. In LAP 031275 (R5), the pyrrhotite 
has altered to a complex mineral intergrowth; similar material in 
other R chondrites (LAP 02238/03645) was identified as graphite 
[2] and later re-evaluated as hematite + jarosite [3]. We continue 
the effort to understand this material. 

Methods: We studied polished thin section of LAP 
031275,4. All analyses were performed at The Open University. 
Petrography and mineral chemistry were determined using re-
flected and transmitted light microscopy, a FEI Quanta 3D dual 
beam scanning electron microscope fitted with an Oxford Instru-
ments 80 mm X-MAX EDX detector and a Zeiss Supra 55V 
FEG-SEM fitted with an Oxford instruments 50mm2 X-MAX50 
EDS detector. Raman measurements were taken using a 
HORIBA Jobin Yvon HR800 system with a 473 nm diode laser 
at 1.11 mW. 

Alteration Mineral Assemblage: Pyrrhotite has been altered 
(locally and variably) to phases that are opaque to visible light, 
and violet and gray in reflected light. Pentlandite has altered lit-
tle. Pyrrhotite altered first along fractures and cleavage planes to 
form a denticular pattern. At high magnification in FEG/SEM, 
the alteration material is composed of stacks of thin crenelated 
sheets, each <1 μm thick. EDS spectra of the sheets show mostly 
Fe and S in molar proportions averaging 2:1, with lesser amounts 
of Si, Ni, and other elements; see also [3]. Embedded in the 
sheets are sub-micron grains rich in P, which are likely phos-
phates. The sheets are commonly cross-cut by veinlets (~5 μm 
wide) containing Fe, S, K, Al, & Si. Raman spectra of the sheet 
and vein materials show prominent peaks at ~200 and ~290 cm-1.  

The minerals of this alteration assemblage are not yet known. 
The phase that is violet in reflected light could be violarite, 
FeNi2S4, based on color and Raman spectra. The color, structure, 
and Raman spectrum of the black platy phase are consistent with 
tochilinite, ~6(Fe0.9)S•5(Mg,Fe)OH2 [4]. Its color (no red hues) is 
not consistent with hematite [3]. Raman spectra of the alteration 
materials are not consistent those of graphite [2,3] or with Fe sul-
phates including jarosites [4].   

Discussion: With available data, it seems likely that the pyr-
rohtite in LAP 031275 altered to violarite and tochilinite, both of 
which would be first records from R chondrites. Alteration on the 
parent body cannot be excluded. Work to identify this alteration 
material, and it mode of origin, are continuing.  
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