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CAT-MOUNTAIN: SPECTRA AND PETROLOGY OF AN L5 IMPACT-MELT BRECCIA. D.T. Britt 
and D.A. Kring. Lunar and Planetary Laboratory, University of Arizona. Tucson, AZ, 85721. 

The PetrqLQgv of Cat M o u n u  The Cat Mountain chondrite is an L5 impact melt breccia of rounded 
highly shocked clasts in an igneous melt matrix [I]. This stone was found near Tucson. Arizona in approximately 
1980-82 and was probably recovered within 24 hours after its fall [2]. It was identified as a meteorite in 1992. Cat 
Mountain is comprised of two lithologies: (1) shocked clasts of L5 material which represent relic fragments of the 
pre-impact asteroid and (2) a melt matrix surrounding the clasts which was produced by complete shock-melting of 
other portions of the asteroid. 

The Clast Phase: The shock processes that affected the clasts produced dikes of shock-comminuted and 
shock-melted material. The shock-cmminuted silicates were reduced to micron-sized grains, some of which may 
not have any crystalline order. Silicate grains adjacent to the dikes have undulatory extinction, irregular fractures, 
multiple' planar fractures (scene with FeBi-metal and sulfide fillings), or are recrystallized, all of which has 
reduced the size of uniform crystalline domains. Micron-sized metal and/or sulfide particles are disseminated 
throughout the dikes. Although veins containing larger crystals of FeNi-metal and sulfides crosscut the clasts, and 
some metal-sulfide assemblages in chondrules were unaffected by shock processes, most opaque grains in the clasts 
are 51 p in size. Four point count lines were analyzed across the clast phase in thin section UA 159,4 to quanhfy 
the abundance and distribution of the opaque grains. The lines were separated by approximately 150 pm and 
points were counted every 30.5 p. The total number of points was 1218 over an area of 16.7 mm2. Of these 
points 13.6% consisted of metal and sulfide phases. The size and particle distribution of these phases are 
summarized in Figure 1. In the count of points and particles the opaque population of the clast material is 
dominated by the smallest fraction. 

The Melt Phase: The silicate portion of the impact melt matrix surrounding the relic clasts is dominantly 
olivine and pyroxene, with grain sizes typically 4 0  p, interspersed with a feldspathic mesostasis. Even though 
the melt matrix contains submillimeter-sized mineral clots, the size distribution of silicate crystals in the melt is 
more uniform than in unshccked L5 material, which has a bimodal distribution. In addition, there is less 
crystalline silicate material in the melt than in unshocked L5 material, because of the abundant (-1Wo) glassy 
mesostasis. In contrast, the metal and d i d e  phases in the melt have a bimodal size distribution. Most particles 
are either 51 pm in diameter or have lengths that extend beyond 1 mm. In addition. the metals are concentrated in 
the larger particles while sulfides are concentrated in the smaller particles (excluding those 51 p in size, which 
are too small to accurately identify). Five point count lines were analyzed across the melt phase in thin section UA 
159.4. These lines were separated by approximately 300 p with points every 30.5 p. The total number of 
points was 3284 over an area of 129 mm2. A total of 12.7% of the points consisted of metal and sulfide phases. 
Shown in Figure 2 are the data from this point count series. The distribution of points is distinctly bimodal with 
similar peak at the smallest and largest size ranges. The number of particles shows a strong peak at the smallest 
size range but also shown a distinct hump in the 15-30 and 30-61 p sizes. 

peflectance Sp- To link the meteorite's petrology with its reflectance spectra small samples of both the 
melt and clast phases were taken from areas immediately adjacent to the area sampled by thin section UA 159,4. 
These samples were ground to a particle size of <I25 p and bidirectional reflectance spectra over the wavelength 
range 0.3 to 2.6 p were obtained using the RELAB facility at Brown University. Shown in Figure 3 are the 
reflectance spectra of the two phases of Cat Mountain. What is apparent are the very large differences in 
reflectance and band depth between the melt and clast phases. There is almost a fxtor of two difference in 
reflectance. The clast phase has a reflectance at 0.55 p of 0.09 and the melt phase has a reflectance of 0.15. The 
difference in band depth at 1.0 pm is even greater with the clast phase having a very attenuated band of 6.7% and 
the melt phase having a depth of 17.5% which is a normal band depth for an or- chondnte. The spectrum of 
the clast phase with its low reflectance and flattened absorption features is typical for a highly shocked black 
chondrite, but the melt phase reflectance is much closer to what is normal for ordinary chondrites. The reflectance 
differences between these two phases are a consequence of the particle size differences in their opaque metal and 
sulfide grains. Small particle size opaques, particular those with diameters on the order of the wavelength of 
visible light have been shown to be very effective spectral darkening agents [3]. Both phases have approximately 
the same areal coverage of opaques, but the clast phase has 52% of its metal and sulfide areal coverage in the 
smallest size fraction against only 22% for the melt phase. This increase in the smallest sizes makes the same total 
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amount of opaques much more effective as a spectral darkening agent. The result for the clast phase is more 
opaque particles per unit area, a much shorter average optical path length, greater absorption of photons, and, as 
we can see, a flatter and darker spectrum than the melt phase. 

Reflectance spectra can also be 

ngure I: Cat Mountain Chst Phase used as a test far terrestrial weathering. 
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- abundant iron in ordinary chondrites 
increases the absorptions in this 
wavelength range [41. The 0.W0.6 p 
ratio of the clast phase in Cat Mountain 
is O.% which is the highest ratio that 
we have seen for a meteorite find. This 
ratio tends to confirm the theory that 
this meteorite was recovered within 24 

n, 
I hours after its fall [21. 


