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Cat Mountain is a recently identified impact melt breccia containing shocked but unmelted L5 clasts in a 
completely shock-melted matrix [I]. Because less than 1% of recovered ordrnary chondritic material is 
impact melted, this sample provides a rare opportunity to examine the collisional evolution of an asteroid. 
Exposure ages and dates of possible shock metamorphic events were determined for several samples. Our 
data appears to indicate an event affecting this meteorite at 850 Ma and perhaps another at 2700 Ma. Our 
calculated exposure age for Cat Mountain is about 20 Ma. 

We analyzed Ne, Ar, Kr and Xe in two unirradiated samples; one each of the melt and a clast, and 
40Ar/39Ar in irradiated samples of the melt and two clasts. Gases were extracted by stepwise heating in a 
resistance-heated double vacuum Ta hrnace, and analyzed in an ion-counting VG5400 mass spectrometer. 
Figure 1 shows the apparent age spectrum of the melt sample. For up to 50% fraction of 39Ar* released, 
there is a good plateau in the apparent 40Ar/39Ar age at approximately 850 Ma. For higher fractions of 
39Ar* released, the profile is consistent with diffusive loss, not surprising for a degassed melt sample. 
Similar to the melt sample, the clast samples (Figures 2-4) exhibit apparent 40Ar/39Ar ages with minimum 
values of approximately 850 Ma, for up to 50% fraction of 39Ar* released. Unlike the melt samples, the 
clast samples appear to achieve an additional plateau at approximately 2700 Ma. Although it is not 
unusual for L chondrites to have reset ages less than 1000 Ma, these usually fall in the 300 to 500 Ma 
range [2,3]. This pattern somewhat resembles the highly shocked chondrites Arapahoe (L5) and Lubbock 
(L5), and particularly the shock-melted Orvinio ( ~ 6 )  [2,4], which had minimum values from 800 to 1000 
Ma, and values at higher 39Ar* release fractions of 3000, 2500 and 1900 Ma, respectively. The shape of 
the profile for these shocked chondrites has been described as "saddle-shaped". Lanphere and Dalrymple 
[5] concluded that "saddle-shaped" profiles such as these appear to indicated excess 40Ar. Therefore 
minima in these profiles are usually interpreted as an upper limit for the crystallization, or in our case, 
shock age [2,5,6]. But other shocked samples were not paired with clearly degassed melt samples. The 
good plateau achieved by the Cat Mountain melt sample at approximately 850 Ma, the same age achieved 
by the minima in the clast samples, indicates that this may represent a meaningful event age. It is less clear 
whether the 2700 Ma age represents an actual event, partial resetting of phases, or perhaps excess 40Ar. It 
is important to note that the shock veins going through the clasts may have been produced by the event at 
850 Ma or an event at 2700 Ma. Continuing studies using a laser heating procedure may help distinguish 
which veins were created by which event. 

From the unirradiated samples, we can determine cosmic ray exposure ages. Using the shielding-corrected 
production rates of Eugster [7], we calculate exposure ages of roughly 20 Ma for Cat Mountain (Table 1). 
By comparison, Orvinio has an exposure age of less than 10 Ma, while Lubbock and Arapahoe have 
exposure ages of 15 and 40 Ma respectively [8]. Thus Cat Mountain and Orvinio may have experienced 
the same shock event about 850 Ma ago, but the events that reduced them to m-sized objects were distinct. 

We can construct a possible timeline for the events affecting the Cat Mountain meteorite. At 4500 Ma, 
chondrule formation and accretion occured. At 2700 Ma, a shock metamorphic event may have occurred. 
At 850 Ma, a more energetic impact event took place, producing the impact melt breccia rock. Some time 
between 850 and 20 Ma ago, the material was jettisoned into space. At some other unknown time, the 
object containing Cat Mountain encountered an orbital resonance and was inserted into earth crossing orbit. 
As the Earth crossing orbit evolved, another collision at approximately 20 Ma took place, reducing the 
object to m-size; and finally the meteorite fell to Earth sometime in the 1980's. 
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TABLE 1 - COSMIC RAY EXPOSURE AGES (Ma) 

Cat Mountain 
1 1A Clast # 1 14.9 28.6 22.1 
12A Melt 2 1.5 17.4 30.7 20.7 

Arapahoe 50.2 41.4 40.1 
Lubbock 11.8 14.1 14.2 

11 0nin io  5.7 6.0 6.5 
Cat Mountain from this study. Other data from [8]. Production rates from [7]. 

REFERENCES: [ l ]  D. Kring (1993) LPSCXYIV 823; [2] D.Bogard and W.Hirsh (1980) GCA 44 1667; [3] G. Turner (1968) 
Meteorite Research (ed. Millman) 407; [4] M. Caffee et al. (1982) LPSC Proc. 13th. JGR Supp. 87 A318; [ S ]  M. Lanphere and 
G.  Dalqmple (1976) Earth Planet Sci. Len 32 141; [6] R. Bottomly, D. York, R. Grieve (1990) LPSC Proc. 20th 421; [I 0. 
Eugster (1 988) GCA 52 1649; [8] D. Heymann (1 967) Icanis 6 189. 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


