
Geo log i cal Quar terly, 2001, 45 (3): 313–314

No ble gases in Baszkówka and Mt. Tazerzait
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Con cen tra tion and iso to pic com po si tion of no ble gases have been mea sured in bulk sam ples of the L5 chondrites Baszkówka and Mt. 
Tazerzait. Compared to other chondrites both me te or ites have very large cos mic-ray ex po sure ages of 74 and 60 mil lion years, re spec -
tively. Dur ing their his tory both me te or ites were not in volved in ma jor ther mal events.
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Con cen tra tion and iso to pic com po si tion of He, Ne and Ar,
as well as the con cen tra tions of the main iso topes of Kr and Xe
were de ter mined us ing tech niques and meth ods re cently de -
scribed by Scherer and Schultz (2000).

We have ana lysed three bulk sam ples of Baszkówka and
for com par i son two bulk sam ples of Mt. Tazerzait. Re sults are
given in Ta ble 1.

Gas re ten tion ages are cal cu lated from the con cen tra tions of 
the ra dio genic iso topes 4He and 40Ar and mean con cen tra tions
of U and K in L-chondrites of 15 ppb and 870 ppm, re spec -
tively (Ma son, 1979). The cosmogenic com po nent of 4He is

cal cu lated us ing (4He/3He)c = 6.1 (Alexeev, 1998), 40Ar is taken 
as com pletely of ra dio genic or i gin. Re sults of cal cu lated gas re -
ten tion ages are com piled in Ta ble 2. Both me te or ites ex hibit
com par a tively large gas re ten tion ages, es pe cially the gas re ten -
tion age of Mt. Tazerzait is high. Thus, the ma te rial of both me -
te or ites was not in volved in the ma jor ther mal event sev eral
100 Ma ago (An ders, 1964; Alexeev, 1998). Fur ther more, also
a late so lar heat ing is ex cluded. The con cen tra tions of trapped
84Kr and 132Xe as well as the 129Xe/132Xe ra tios are typ i cal
for chondrites of type 5.

T a  b l e  1

No ble gas con cen tra tions (in 10–8 cm3 STP/g) in Baszkówka and Mt. Tazerzait; un cer tain ties of in di vid ual mea sure ments for He, Ne and Ar are 
es ti mated to be < 5%, for Kr and Xe < 10%; larger vari a tions are due to sam ple inhomogeneities

Name Weight
[mg]

3He 4He 20Ne 21Ne 22Ne 36Ar 38Ar 40Ar 84Kr 132Xe 129Xe/
132Xe

Baszkówka

         mean

100.8
103.3
103.1

–
–

122.2
125.2
114.0
120.5

±4.7

2168
2073
2197
2146

±53

18.61
16.82
15.51
16.98

±1.27

19.19
17.32
15.90
17.47

±1.35

22.87
20.68
18.96
20.84

±1.60

2.63
3.13
3.33
3.03

±0.29

2.77
2.95
2.85
2.86

±0.07

5197
5668
4779
5215

±363

0.010
0.016
0.015
0.014

±0.003

0.020
0.029
0.023
0.024

±0.004

1.52
1.30
1.29
1.37

±0.11

Mt. Tazerzait

         mean

120.0
101.9

–
–

100.0
96.7
98.3

±1.7

2676
2626
2651

±25

19.80
18.96
19.38

±0.42

21.65
20.70
21.18

±0.47

23.53
22.57
23.05

±0.48

3.56
3.52
3.54

±0.02

2.85
2.96
2.91

±0.06

6783
7261
7022

±239

0.009
0.009
0.009

±0.000

0.018
0.013
0.016

±0.003

–
1.14
1.14

–



Cos mic-ray ex po sure ages are cal cu lated from the
cosmogenic nuclides 3He, 21Ne and 38Ar us ing pro ce dures and
pro duc tion rates of Eugster (1988). Re sults are given Ta ble 2.
The mean ex po sure ages of 74 and 60 Ma for Baszkówka and
Mt. Tazerzait, re spec tively, are ex tremely high com pared to
other L-chondrites, or chondrites in gen eral (Fig. 1). This could 
im ply that the par ent body of these me te or ites is lo cated in the
as ter oidal belt far from res o nances that bring me te or oids to
Earth-cross ing or bits. 

The shield ing sen si tive pa ram e ter (22Ne/21Ne)c of
Baszkówka is with 1.193 high and in di cates that the mea sured
sam ples co mes from a lo ca tion with low shield ing. A lower
limit of the pre-atmospheric ra dius of about 11 cm is given by
the re cov ered mass of 15.5 kg. If a so lar cos mic-ray con tri bu -
tion is ex cluded, the ab la tion loss dur ing at mo spheric en try
should not ex ceed a few centi metres (see Graf et al., 1990). The 
Mt. Tazerzait sam ple, how ever, co mes from a shielded po si tion 
and thus was part of a much larger me te or oid. 
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T a  b l e  2

Ra dio genic 4He and 40Ar and cal cu lated gas re ten tion ages as well as ex po sure ages and the shield ing pa ram e ter (22Ne/21Ne)c 
of Baszkówka and Mt. Tazerzait

Name

4Her
40Arr Gas re ten tion age

[Ga]
(22Ne/21Ne)c Ex po sure ages 

[Ma]

[10–8 cm3 STP/g] U, Th-4He K-40Ar 3He 21Ne 38Ar mean

Baszkówka
Mt. Tazerzait

1411
2050

5215
7022

3.15
3.95

4.45
4.83

1.193
1.089

76.4
60.6

72.1
57.6

74.6
61.7

74.4±2.2

60.0±2.1

Fig. 1. Com par i son of ex po sure ages of L chondrites (taken from
Lipschutz and Schultz, 1998) with those of Baszkówka and Mt. Tazerzait


