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INTRODUCTION. Recently we were informed that thin sections that we had been working on for the 
last two years labeled ALH 84001,45 and ALH 84001,46 were mislabeled and really are EETA 79002,154 and EETA 
79002,155 respectively. We received "the real ALH 84001" on 11/23/93 and discovered (through the receipt of 
Antarctic Meteorite Newsletter, Vol. 16, No. 3) that ALH 84001 is a SNC orthopyroxenite. Although we are not 
actively working on SNC meteorites, we thought we could make a contribution by running a set of trace elements 
by SIMS (Table 1) on orthopyroxene in 84001 using the techniques that we have been using on diogenites. 

RESULTS AND DISCUSSION. Selected microprobe and SIMS data are presented in Table 1 and 
Figures 1, 2, and 3. Table 1 presents data for 11 trace elements for ALH 84001 and for Roda. Roda is the most 
REE enriched diogenite we have studied [I]. Even though, as Table 1 illustrates, Roda is considerably more REE 
enriched than 84001, Eu is an exception. Figure 1 presents chondrite normalized [2] REE patterns for orthopyroxene 
from ALH 84001 and estimates of REE patterns for melts assumed to be parental to the new SNC meteorite. As 
usual, the choice of partition coeecients (D's) make such calculations approximate. We used a combination of D's 
used in the Lundberg et al. paper [3, Table 31. It is informative to compare the REE patterns for orthopyroxene from 
Roda and ALH 84001 (Figure 3). Even though Roda orthopyroxene is significantly enriched in REE over ALH 
84001, it has a larger negative Eu anomaly. The anomaly that we portray is a minimum and is approximate because 
the point we plot is the detection limit for Eu; the true anomaly could be much greater. We interpret the higher 
abundance of Eu in ALH 84001 orthopyroxene than in Roda as a direct result of a higher E U ~ + / E U ~ +  in the parental 
melt of the SNC orthopyroxenite. This, in turn, is likely the result of a higher f02  on "Mars" than the HED parent 
body. Other than the behavior of Eu, most other trace element comparisons are unremarkable. The trace element 
attributes such as position of ALH 84001 on a Y vs. Zr or a Y vs. Yb plot places ALH 84001 intermediate to high 
(excluding Roda) in the diogenite fractionation series somewhat like Johnstown and Aioun El Atrouss but less trace 
element enriched than Ibbenburen, ALHA 77256, LEW 88008 or Roda [4]. 

Our mineral chemical data, including that for plagioclase (-60% Ab), is in complete agreement with that of 
Mittlefehldt [5]. We also analyzed several accessory carbonate veinlets and found that the carbonate ranged from 
(Mg.~~Ca.07Fe. lg)C03 to (Mg.4gCa.lgMn.02Fe.31)C03. For orthopyroxene, on a diagram of Mn (afu) vs. Fe 
(afu) 84001 plots about half way along the positive trend but with a slightly lower MnFe ratio than for the average 
diogenite (approximately 40 microprobe analyses of ALH 84001 compared with approximately 1000 microprobe 
analyses of a suite of 23 diogenites). Mittlefehldt noted that the albite content of ALH 84001 plagioclase is 
considerably higher than the albite content of plagioclase in diogenites. Figure 1 illustrates that the higher activity 
of Na in "Martian" magmas also results in a slight, but probably significant, elevated Na content of ALH 84001 
orthopyroxene compared to diogenite orthopyroxene. 
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Fig. 2 
REFS and Calculated Melts for ALH 84001,5; Individual Points on OPX 
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Fig. 3 
Average REE's and Back Calculated Melts for Roda and ALH 84001,s 
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Table 1 
ALH 84001 Orthopyroxene (ppm) 

' B.D. = Below Detection. 
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