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CARBONACEOUS CHONDRITES: CO-VARIATION OF VOLATILE ELEMENT 
CONTENTS AND SIDEROPHILE ELEMENT RATIOS IN PETROGRAPHIC TYPES 2-6; X. 
Xiao and M. E. Lipschutz, Department of Chemistry, Purdue University, W. Lafayette, IN 47907, 
USA. 

Trends among 9 volatile trace elements (Ag + In in Fig. 1) demonstrate that 3 Antarctic 
C1- and CZlike chondrites were thermally metamorphosed in their parent bodies at 400-700 "C 
(Paul and Lipschutz, 1989; cf. Zolensky et al., 1991). No other such cases were uncovered in a 
survey of 39 Antarctic C2-6 chondrites (Xiao and Lipschutz, 1991), but data from those elements 
and Rb revealed the following: 

1. No evidence exists for significant trace element transport during residence of 
carbonaceous chondrites (of weathering types A and B) in the Antarctic ice sheet; 

2. In most cases, C1-normalized concentrations of each of the 9 volatile elements vary 
little in a given carbonaceous chondrite - i.e., these elements are nearly 
unfractionated from each other, 

3. Mean concentrations for the 9-element group from a seeming continuum from near 
C1, better, 0.7-0.14 x C1 (Fig. 1) indicating that C2-6 chondrites sample parent 
materials with a variable complement of the volatile element group, rather than just 
a few compositionally-distinct batches of material. 

Because C2-6 chondrites generally contain few observable metal grains, their irregular 
distribution generally causes contents of siderophiles to be more variable than those of volatile trace 
elements, which are more randomly dispersed in a variety of hosts. To minimize this problem, we 
normalized our Au and Ga data to those of Co, all of which were determined by RNAA in the same 
samples that provided the volatile element data. Both Au/Co and Ga/Co ratios vary sympathetically 
and continuously with mean volatile element concentrations of C2-6 chondrites and, therefore, with 
each other (Fig. 2). 

The variation of siderophile element ratios suggests that carbonaceous chondrites represent 
materials that formed over a range of oxydation conditions. The sympathetic variation of 
siderophile ratio with content of the volatile element group seemingly precludes parent body 
processes, as events that fractionate siderophiles from each other should fractionate mobile trace 
elements from each other to an even greater extent. The compositional continua represented by C2- 
6 chondrites suggest that primary nebular materials which formed under more oxidizing conditions 
incorporated lesser complements of volatile unfractionated with respect to cosmic composition. 
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