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ALH84001 Orthopyroxene. Shergott i tes & Nokhlo for bulk samples both lith0l0gies, but 
0.518 87Sr/86~r in the fine-grained lithology was higher by 
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8.6k0.4 &-units than in the coarse-grained lithology. 
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This difference is -75% of the difference between the 
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87~r /86~r  ratio of Shergotty at the same RbISr [2] 
- and that of the coarse-grained Zagami sample. I,, of 
2 0.514 
Z rn the latter is very sirnil% to 0.724145H.00005 found 
: 0.313 earlier for Zagami [3]. Mg-rich cores in Zagami 

0.512 pyroxenes have been interpreted as representing 
0.51 1 primary phenocrysts which were subsequently 
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resorbed [10,11]. Sr isotopic heterogeneities in the 
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phenocrysts apparently were not equilibrated 
between the fine- and coarse-grained samples either 

Figure 27 Sm-Nd data for "martian" meteorites. Bulk in the magma, or as m a m i  crystallized in a lava 
and px k p l e s  of ALH84001 give T4.50 k0.13 Ga. flow >lo m thick [6,11]. 

The data for ALH84001 clearly indicate an 
old age. III addition to the isochron ages shown in the figures, a model age T,, = 4.57H.03 Ga 
relative to Nd evolution in a chondritic reservoir can be calculated for the pyroxene. Sm and Nd 
concentrations in the pyroxene were 0.06 and 0.09 ppm, respectively, similar to values measured by 
ion microprobe for ALH84001 orthopyroxene [12]. The only hint of an age significantly younger than 
4.56 Ga is provided by the short-lived 146Sm-14%d chronometer. A least squares fit to the ALH84001 
14%d/144~d data gives a low initial 146~m1144Sm = 0.001 1k0.0015. However, a model calculation using 
CHUR and the pyroxene datum (Fig. 3) gives 146Sm/144~m = 0.0022+0.0010, similar to values found 

for some eucrites (cf. [13]). Additional analyses are 
ALH84001 O r t h o p y r o x e n i t e  required to more precisely define 146Sm/144Sm. 

Conclusions: Rocks -4.5 Ga, -1.3 Ga, and 
-180 Ma in age are estimated to comprise -4%, -1 1%, 
and -7% of the martian surface, respectively [14]. 
The probability of sampling these surfaces in three 
events is relatively low, -40x less probable than the 
probability of sampling the largest surface unit three 
times. The ubiquitous presence of an -180 Ma event 
among the shergottites links them together, and the 
-1.22 Ga Sm-Nd whole rock "isochron" (Fig. 2) may 
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link them to nakhlites. This suggests all the SNC 
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~ r n / ~ " ~ d  meteorites might have been ejected from Mars in a 
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single event. The reflectance spectra of the basaltic 
3. 142Nd1UNd values for ALH84001 shergottites resembles that of the uplands regions of 

Initial '46Sm/1u~m is found from the isochron slope. Mm 191, where old rocks like Am840O1 might be 

found: Thus, the "martian" rocks might have been 
ejected fiom Mars in a solid to semi-molten state in a single event -180 Ma ago [3,13]. Alternatively, 
they may have been ejected -15 Ma ago, the exposure age of ALH84001 1151. 
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