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 Introduction:  Chondrites are records of the earli-
est stages of planetary accretion in the solar system. 
Structural features in chondrite components can be 
studied to decipher and constrain events and condi-
tions during accretion. Here we describe the structure, 
mineralogy and petrology of a very large, deformed 
Ca-, Al-rich inclusion in a new CV3 chondrite, NWA 
2364 (CV3) AMNH 5035. This remarkable CAI is 
18mm in largest apparent diameter, appears cup-
shaped (hence “the crucible”), and envelops a portion 
of the host chondrite. 
 The formation histories of many CAIs and chon-
drules in carbonaceous chondrites include deformation 
by events in space (e.g.-compound chondrules [1]) or 
impacts during the accretion of parent bodies [2]. Dis-
tinguishing between these two deformation environ-
ments is difficult. To assess the possible outcomes of 
such deformation, it is important to know the extremes 
of deformation illustrated by samples where the loca-
tion of deformation (nebula or parent body) can relia-
bly be established. The crucible perhaps represents an 
extreme of deformation experienced by a once-
spherical object during parent body accretion. 
 Technique:  Three slabs containing the complete 
CAI are shown with the CAI profile outlined at the 
bottom of Fig 1. X-ray mapping was performed on the 
diamond-polished face of one slab (B1, left of Fig. 1) 
using the AMNH electron microprobe (15kV, 40nA), 
at 8µm/pixel, counting 10ms on Na, Mn, Ti, Al, Ca; 
5ms on Si, Fe, Cr, Mg, S. Maps were normalized to 
single grayscale ranges for each element, then stitched 
together into mosaics and red-green-blue element com-
binations automatically using software written in IDL 
(www.rsinc.com). 
 Results:  Only slab B1 has been analyzed thus far.  
Figure illustrates most of the object (12.28mm wide), 
at 8 µm/pixel resolution, with close-ups of three re-
gions (outlined in yellow) at 1 µm/pxl. Intensities of 
Si, Ca, and Ti x-ray signals are attributed to red, green 
and blue color channels respectively in these images. 
Mineral identities can be estimated from the color key 
(Fig. 1, lower left). Of particular interest is Ti zoning, 
clearly seen in region pb1 inset. Note the spinel ‘pali-
sade body’ [3]. Melilite, fassaite, and primary anorthite 
are coarsely crystalline (M, F, and A in pb1 inset), 
with abundant, heterogeneously distributed spinel eu-
hedra. Melilite is altered to secondary anorthite [4] in 
many places, but not corresponding to prominent off-

setting fractures. Discontinuous chemical zoning is 
observed in matrix, parallel to both the inner (concave) 
and outer (convex) boundaries between the crucible 
and the host chondrite, and disturbed by deformation 
of the crucible. The mineralogy in both these rims is 
similar: (inner) mel - Fe-spn - Al-diopside - Fe-olivine 
(matrix). Melilite XAk =46.0 ± 15, with lower XAk near 
rims (region r). Ca-pyroxene varies from Al-rich diop-
side to Ti-fassaite with up to 19.1 wt% TiO2, and avg. 
formula (n=23) Ca1Mg0.52Fe0.001Ti3+

0.076Al0.871Ti4+
0.120Si1.389O6 

calculated as in [5], or 0.52 Di, 0.271 CaTS, 0.076 
T3P, 0.120 T5P. Sc and V were below detection. Ma-
trix zoning, and secondary alteration to anorthite both 
appear to predate prominent fractures and offsets in 3D 
(e.g.-arrows, upper left). 
 Discussion: The crucible records a complex history 
of igneous crystallization, chemical alteration, rim 
formation, and extreme deformation on the CV parent 
body. Two periods of deformation are recorded, both 
apparently parent body events. During accretion, the 
crucible was plastically deformed from its initial 
spherical shape to envelope the host chondrite. This 
was followed by interaction with fluids, resulting in 
Ca-rich layers in the host matrix in contact with the 
inner and outer surfaces of the crucible. The second 
event was brittle deformation possibly due to a late 
stage impact, resulting in fractures and faults through-
out the crucible, and disruption of matrix layers. 
 Future Work: We plan tomographic examination 
of the entire object in early March 2006, to decipher 
3D structural clues to the deformation history of ‘the 
crucible’. Isotopic measurements will help us assess its 
history. Trace element work will follow as part of our 
larger survey of objects in CV chondrites [6]. 
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