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TWO DIFFERENT EJECTION EVENTS FOR BASALTIC SHERGOTTITES QUE94201, ZAGAMI 
AND SHERGOTTY (2.6 MA AGO) AND LHERZOLlTlC SHERGOTTITES LEW88516 AND 
ALH77005 (3.5 MA AGO); 0. Eugster, A. Weigel, and E. Polnau, Physikalisches Institut, University of 
Bern, Sidlerstrasse 5, 3012 Bern, Switzerland. 

QUE94201 (hereafter QUE) with a total mass of 12.0 g was recognized to be a shergottite [ I ] .  In 
the framework of a consortium study we obtained interior chip 23 that was taken 3 mm from the fusion 
crust. The aim of our work is the characterization of it's noble gas inventory and the dating of the 
ejection event on Mars. From cosmic-ray produced 3He, "Ne, and 38Ar we infer that QUE is a basaltic 
shergottite similar to Zagami and obtain an average exposure age of 2.4 Ma. We conclude that QUE 
was ejected from Mars simultaneously with the other basaltic shergottites Shergotty and Zagami. We 
postulate that the lherzolithic shergottites ALH77005 (ALH) and LEW88516 (LEW) were ejected about 
0.9 Ma earlier. In this work we also present data on LEW and Zagami. 

Table 1. Results of He, Ne, and Ar analyses of shergottites. 

0.03007 g 16.9 0.547 304 5.00 0.964 1.323 1.34 521 

weighted av. 16.8 0.544 359 4.92 0.966 1.318 1.42 510 

Zagami, BE-532 0.04297 g 210 0.63 364 46.1 0.837 1.244 1.07 765 

0.01 047 g 34 1.34 758 4.81 0.980 1.255 1.98 847 

weighted av. 34 1.25 780 4.71 1.010 1.257 2.1 1 831 

20 error 5% 5% 5% 3% 2% 2% 5% 4% 

Table 1 gives the results of two analyses of the He, Ne, and Ar isotopes of QUE,Zagami,and LEW. 
Kr and Xe analyses are in progress. The results agree except for Ar perhaps due to K and Ca 
inhomogenities of the samples. Table 2 gives the cosmogenic, trapped and radiogenic components. 
The cosmogenic component and radiogenic 40Ar in QUE and Zagami are very similar, whereas LEW 
appears to contain somewhat more cosmogenic 3He and "Ne and radiogenic @Ar. Our data suggest 
that QUE belongs to the basaltic shergottites [2]. This is confirmed by chemical and petrographic data 
(M. Lindstrom and H. McSween, pers. comm.). Radiogenic 4He in QUE and LEW is completely 
missing. We observe in none of the shergottites solar gases, but a low concentration of trapped %Ne 
and 36Ar. The =NePINe ratios are relatively high indicating that these shergottites had a small 
preatmospheric mass or that the samples were close to the surface of the meteoroid or show effects 
of irradiation by solar cosmic rays [8]. 

Table 2. Cosmogenic, trapped, and radiogenic component of shergottites (10-8~m3STP/g). 

Cosmogenic Trapped Radiogenic 
Shergott ite 

3He 21Ne 38Ar 22Ne/21Ne 20Ne 36Ar 4He 40Ar 
QUE94201 3.40 0.43 0.41 1.282 0.16 0.43 0 414 

k0.20 k0.03 k0.03 k0.025 k0.05 k0.04 -c20 

Zagami 4.54 0.60 0.40 1.238 <0.06 0.21 186 364 
kO.11 k0.04 k0.03 k0.026 kO.10 k4 r25  
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Considering the similarity of the noble Table 3. Cosmic-ray exposure ages of shergottites (Ma) 
gas inventories of QUE and Zagami we Shergottite 
adopted the chemical composition of '-3 T2, T, Tav 
Zagami for the calculation of the CJUl34201 2.15 2.54 2.60 2.4 
cosmic-ray production rates [3]. k0.25 r0.80 k0.60 k0.6 
Production rates based on the chemistry Zagami 2.8 3.9 2.5 2.8 
of Shergotty, the other basaltic shergottite, k0.3 k0.5 k0.3 k0.2 
yields similar results. We obtain an 
average duration of exposure in space of average this work and other workers [4] 

2.4 ~a (Table 3). Due to the unceriainty of LEW88516 4.5 4.0 3.9 4.1 
the target element concentrations we k0.5 k0.5 k0.4 k0.4 
assign relatively large errors to the 
exposure ages. average this work and other workers [5] 3.6 

~ject ion events on Mars. The 
cosmic-ray exposure ages represent the time of ejection from the parent planet, if the meteorite 
material was completely shielded from cosmic irradiation before ejection and if the terrestrial age is 
negligibly brief compared to the exposure time in space. The exposure ages for the martian 
meteorites, except for those studied in this work, were recalculated from the literature data [7] using 
the method for the production rate calculation given by [3]. Fig. 1 shows a histogram of the average 
ages of the SNOC meteorites dated by several workers. The earliest event 15 Ma ago [6] is 
represented by orthopyroxenite ALH84001. The nakhlites Governador Valadares, Lafayette, and 
Nakhla yield exposure ages between 10.3 and 10.7 Ma and Chassigny (9.9 Ma) may have been 
ejected simultaneously with the nakhlites. The lherzolithic shergottites ALH and LEW show 
exposure ages of 3.4 Ma and 3.6 Ma, resp., whereas the basaltic shergottites Shergotty (2.8 Ma), 
Zagami (2.6 Ma) and QUE (2.4 Ma) fall into the same cluster. The difference between the exposure 
ages of the two shergottite types becomes even more pronounced if only the 3He exposure ages, 
whose production rate is quite insensitive to shielding effects and differences in chemical composition, 
are considered: ALH - 4.0 Ma and LEW - 4.1 Ma, versus Shergotty - 2.5 Ma, Zagami - 2.6 Ma, and 
QUE - 2.1 Ma. We suggest that the lherzolithic and the basaltic shergottites were ejected at two 
different events (3.5 Ma and 2.6 Ma ago, respectively). The latest ejection produced the basaltic 
shergottite EET79001 0.6 Ma ago. 

/ Fig.1. Ejection times for meteorites from Mars. 
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