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PARENT BODY ALTERATION FEATURES IN CM RIMS Lauren B. Browning1, 
Harry Y. McSween, Jr.l, and Michael Zolensky2, Department of Geological Sciences, 
University of Tennessee, Knoxville, TN 37996-1410, 2 Earth Science and Solar System 
Exploration Division, NASA Johnson Space Center, Houston, TX 77058. 

Rims probably accreted onto the surfaces of chondrules as they passed through clumps 
of nebular dust [1,2]. Since the construction, distribution, and chemistry of nebular dust clouds 
should have important implications to models of chondrule formation and nebular fractionation 
[2,3], the unique rim material in CM chondrites is of particular interest. It has been suggested 
that the concentrically-stratified rims around many CM chondrules prove the existence of 
several nebular dust reservoirs comprised of different aqueous alteration assemblages [4]. 
Petrological evidence demands, however, that at least some aqueous alteration occurred after the 
accretion of the final CM parent body [5,6]. Since aqueous reactions are typified by the 
exchange of dissolved components between precursor materials and alteration fluids, further 
consideration should be given to the types of overprinted textures and mineralogical changes 
that might result from these processes. We have examined 10 CM falls by petrographic and 
scanning electron microscopy to identify those alteration processes which may have obscured 
the nature of the original nebular dust component that formed rims around the chondrules in 
these meteorites. 

Figure l a  is a backscattered image of an altered CM aggregate and rim which possess 
several alteration signatures that are commonly observed in other CM chondrites. For clarity, 
the relevant features are highlighted in a diagrammatic sketch in Figure lb. This rim contains 
two distinct mineral assemblages; the dark material is sulfide-poor and the bright material is rich 
in Fe-sulfides. The disjunct patterns formed by the mixture of the two mineral assemblages in 
the Cochabamba rim are not easily reconciled with an orderly nebular origin in which the 
aggregate host passed through two compositionally-distinct dust clouds in chronological 
succession. We suggest, instead, that the precursor rim materials were overprinted by secondary 
textures and mineral assemblages during fluid-rock reactions on the CM parent body. 

Some of the rim textures and mineralogies observed in Figure 1 must have resulted from 
the aqueous alteration of the enclosed aggregate. Consider the left portion of this aggregate, 
which has been extensively degraded by aqueous processes. Here, the original aggregate 
boundary is delineated by a discontinuous band of olivine grains that are separated by relict 
alteration channels. The isolated olivine grains have partially altered to a Mg-serpentine-rich 
assemblage which appears identical to the sulfide-poor rim material. Thus, dissolving olivine at 
the relict aggregate-rim boundary contributed additional Mg-serpentine to the pre-existing 
sulfide-poor rim. Note that the perimeter of the coherent aggregate core lies within the relict 
boundary and is pitted by alteration cavities and channels that are filled with a sulfide-rich 
assemblage. As a rule, the highly degraded sulfide blebs within these embayments are very 
similar to precursor sulfides within the aggregate and must have originated in the aggregate 
before dissolution processes exposed them to the CM fluid. X-ray dot maps indicate that the 
concentration of fine grained secondary sulfides in the alteration cavities and relict channels is 
highest near the degraded sulfide blebs, but dissipates into the surrounding rim material. Thus, 
portions of both the sulfide-rich and sulfide-poor rim assemblages in Figure 1 must have formed 
from dissolved components that were released during secondary fluid-rock reactions involving 
the aggregate itself. Our analyses indicate that many CM rims display similar overprinted 
signatures. We are currently considering the conditions of alteration so that parent body 
processes can be further understood and the original nature of the dusty precursor rims revealed. 
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Figure 1 : Cochabamba aggregate and rim a) BSE image, b) schematic diagram of Figure la. 
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