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Introduction: Mason Gully (MG) is a new H5 ordinary 
chondrite recovered by the Desert Fireball Network in November 
2010 [1].  The presence of discernable chondrules and the major 
element composition of olivine, pyroxene, and plagioclase sup-
port this classification. It is characterized by unusually high po-
rosity and has an unusual modal composition for an H chondrite 
with orthopyroxene being more abundant than olivine. We used 
the EVO 15LS variable pressure scanning electron microscope at 
the NHM to examine reaction textures, compositional variation, 
and phase relationships in this meteorite, specifically in porous 
areas associated with plagioclase. These observations identify 
several ways to constrain metamorphic conditions and may ex-
plain the unusual properties of this new meteorite fall. 

Reaction and Formation of Pyroxene:  The primary meta-
morphic reaction observed is qualitatively characterized as fol-
lows (in terms of major elements):   
2Mg2SiO4 + CaAl2Si2O8  Mg2Si2O6 + CaMgSi2O6 + MgAl2O4 

olivine + anorthite  low-Ca px + high-Ca px + spinel. 
Evidence for this reaction includes:  low-Ca pyroxene replacing 
olivine, spinel (chromite) formation along grain boundaries, and 
pyroxene growth at plagioclase-olivine phase boundaries. 

Conditions of Metamorphism:  The temperature and oxy-
gen fugacity associated with metamorphism can be constrained 
via this reaction.  Preliminary calculations using olivine-chromite 
Fe-Mg exchange and two-pyroxene thermometry suggest more 
oxidizing conditions at lower temperature (IW-1.5 to IW-0.3) [2]. 
Further investigation is required to determine what this differ-
ence means for the evolution on the parent body. 

The Na-rich composition of plagioclase in ordinary chon-
drites is also a consequence of the reaction we have identified 
[3,4].  Further work will determine to what extent the Na/Ca con-
tent varies and the role of other processes invoked to explain Na-
rich plagioclase (i.e., impact melting [5], fluid phase [4]). 

Relationship to Bulk Properties: Several unusual bulk 
properties of Mason Gully are consistent with this reaction.   

Modal Abundances. The production of pyroxene is one ex-
planation for the modal mineralogy of Mason Gully; the observa-
tion of 38% orthopyroxene is significantly higher than the 26% 
expected in H chondrites [3].   

High Porosity. The reaction identified above is commonly 
observed in granulite-facies metamorphism (high-temperature, 
low-moderate pressure).  There is evidence for the presence of 
CO2-rich fluids in these reaction assemblages [6], which may 
explain the high porosity observed in Mason Gully. 
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