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Introduction: Several studies have contributed to our under-

standing of the record of alteration of CR chondrites [e.g., 1-5]. 
However, recent observations of CR2 GRA 06100 suggest that 
hydration of the CR parent body was a more diverse process than 
previously anticipated [6]. [6] observed that Fe,Ni metal in this 
meteorite was invariably and extensively altered to form complex 
assemblages containing Ni-bearing Fe-oxyhydrates, Fe-sulfides, 
partially oxidized Fe-sulfides, and in some cases relic metal. 
Here, we use EMPA and TEM to assess the effect that alteration 
of Fe,Ni metal grains has on the chemistry and mineralogy of the 
fine-grained materials in GRA 06100.  

Results: Texturally, no distinct boundaries between fine-
grained materials and chondrules are observed. Furthermore, typ-
ical CR2 matrix secondary assemblages [1,2], containing fram-
boidal magnetite and calcite are not observed. However, individ-
ual magnetite grains were identified. Multiple regions of matrix 
were analyzed by EPMA for 13 elements (Na, Mg, Al, Si, P, S, 
K, Ca, Fe, and Ni) using a 10 μm-beam. Fine-grained regions in 
GRA 06100 are significantly more Fe-rich than the matrices of 
CR1 GRO 95577 [4] and moderately altered CR2 chondrites Re-
nazzo [1,2]. Iron contents are comparable to weakly altered CR2 
chondrites [5]. The average elemental abundance patterns are 
indistinguishable from other CR chondrite matrices. TEM obser-
vations reveal that the fine-grained materials are highly porous. 
In contrast with weakly altered CR2 chondrites where phyllosili-
cates are relatively rare, GRA 06100 matrix is dominated by 
phyllosilicates with basal spacings ranging from 14-17Å in asso-
ciation with rounded Fe-oxides, up to 100s of nm in diameter.  

Discussion: [3] and [5] have argued that aqueous alteration 
of CR chondrites results in progressive decrease in the Fe content 
of the matrix, formation of rounded and framboidal magnetite, 
and the development of phyllosilicates. In this scenario, decrease 
in Fe content from the fine-grained materials is attributed to pref-
erential incorporation of Fe into magnetite. Observations pre-
sented above indicate although GRA 06100 primary fine-grained 
materials were altered to form phyllosilicates, Fe-contents re-
mained high. Influx of Fe from hydrated metal probably played a 
key role in the alteration of the fine-grained materials in GRA 
06100, potentially maintaining elevated Fe contents in phyllosili-
cates as magnetite continued to form. Finally, TEM textures de-
scribed above are reminiscent of those observed in hydrated and 
thermally altered chondrites described by [7]. [7] argued that the 
high porosity and large phyllosilicates basal spacings resulted 
from heating previously hydrated serpentine-saponite rich matri-
ces. We suggest that GRA 06100 underwent a similar process.  
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