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Introduction:  Numerous isotopic studies of ALH 84001 have 

been conducted in attempts to determine and understand the 
environmental conditions [1-4].  In this study we report new oxygen 
isotopic compositions of unique carbonate occurrences [5-7] in ALH 
84001.  

Results:  Measurements were obtained from two separate thin 
sections of ALH 84001 (,302 and ,303) using two different ion 
microprobes (the CAMECA ims 6f at Arizona State University and 
the CAMECA ims 1270 at the University of California at Los 
Angeles).  Major element compositions of the carbonates analyzed 
in this study were well-characterized prior to isotopic analysis using 
~900 electron microprobe analyses obtained at the University of 
Chicago [5-7].  These new isotopic analyses extend the range of hi-
Ca carbonates in ALH 84001 that have been analyzed by ~10 mol%.  
The δ18O of the carbonates ranged from 4.2-34.7‰ relative to 
SMOW, extending the range of previous oxygen isotope values (0.3 
to 26.9‰ relative to SMOW [1-4]) by ~8‰.  Besides having heavier 
isotopic values, the slab carbonates have similar δ18O values to the 
previously studied rosettes but they are significantly more Ca-rich.  
Textural and chemical features of slab carbonates indicate that they 
formed under similar conditions to rosettes, if not in the same event 
[6].  New isotopic compositions suggest that the mechanism causing 
differences in the chemical compositions between these types of 
carbonate is not directly linked to the mechanism causing the 
isotopic variations.  These data, then, are not consistent with a 
simple fluid-mixing model.  However, these data do suggest that the 
fluid from which the ALH 84001 carbonates precipitated was not 
homogenous throughout the meteorite and was probably not present 
in large volumes.  Carbonates likely formed in isolated pockets 
(each possibly acting as separate, closed systems) containing limited 
amounts of a fluid whose composition was actively evolving as 
carbonate precipitation progressed.  This is in contrast to an open 
system model [2] where carbonates would have formed from a large 
volume of fluid of constant composition under continuously 
changing environmental conditions. 
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