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Introduction:  Two types of Tagish Lake samples 

exist: a pristine meteorite recovered within only days 
after landing on a frozen lake and disturbed samples 
that were located in the lake ice and collected 3 months 
later. We quantified halogens, C, and S in aliquots of 
one pristine and two disturbed samples of Tagish Lake 
analyzed previously by [1, 2]. The abundances of the 
volatile halogens Cl, Br, and I in the pristine Tagish 
Lake sample confirmed the unique nature of this  carbo-
naceous chondrite. The similarity of the observed de-
pletion of Cl, Br, and I as found for Na in the disturbed 
samples relative to the pristine sample is in a ccordance 
with the postulated loss of sodium, possibly as a halo-
gen salt, by weathering during residence in the lake ice 
[2]. 

Pristine Tagish Lake sample:  We analyzed a 20 
mg aliquot of the powder prepared by [3] with NAA 
(Neutron Activation Analyses) for major, minor, and 
trace elements. With the exception of only two thirds of 
the literature value of K we found good agreement with 
the data of [1, 3]. Figure 1 presents our halogen results 
of Tagish Lake together with our data of CI (Orgueil, 
Ivuna) and CM (Murchison) chondrites [4]. The vola-
tile halogens Cl (557 ppm), Br (3.87 ppm), and I (1.39 
ppm) have similar abundances as in Ivuna. The moder- 
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ately volatile fluorine (50±30 ppm) has a similar concen-
tration as found in Murchison. 

Disturbed Tagish Lake samples:  The disturbed 
samples are aliquots of the mildly and greatly disturbed 
samples analyzed by [1, 2]. We investigated these sam-
ples with the same method as the pristine sample. In 
addition, we determined C and S with our C-S-analyzer 
except for the small pristine sample. The total C content 
of 4.4 % in the mildly disturbed sample and 3.6 % in the 
greatly disturbed sample exceeds the concentration of 
all carbonaceous chondrites determined with the same 
method (Table 1). Unless a significant amount of C was 
absorbed during residence in the lake ice, these dis-
turbed samples probably belong to the carbonate-rich 
lithology [5, 6]. The S concentrations (Table 1) of about 
3.9 % in both disturbed samples are intermediate be-
tween those of CI and CM chondrites [7]. The chalco-
phile element, selenium, displays a CM-like abundance 
in the pris tine sample. The disturbed samples’ Se 
abundances are  between CI and CM values , which 
have chondritic S/Se compatible with other carbona-
ceous chondrites  (Table 1). In contrast to the halogens, 
relative S and Se contents seem to be unaffected by the 
storage in lake-ice and snow.  
 
Table 1. C, S, and Se content of Tagish Lake. 
 

El. 
Tagish 
Lake 

Tagish 
Lake 

Tagish 
Lake Orgueil Ivuna 

Mur-
chison 

 prist. mildly greatly  CI CI CM 
C (%) n.d. 4.38 3.63 2.91 3.35 1.71 

S (%) n.d. 3.8 4.0 5.44 5.35 3.07 
Se 

(ppm) 
12.0 15.8 17.0 18.8 21.1 12.9 

S/Se - 2405 2353 2894 2536 2380 

 
Terrestrial alteration of disturbed samples and the 

mass balance problem:  Friedrich et al. [1, 2] empha-
sized the difference in trace, minor, and major elements 
between the pristine and the disturbed Tagish Lake 
samples. The noticeable loss of Na in the greatly dis-
turbed sample was explained as dissolution of a water-
soluble phase. Figure 2 shows the depletion of Cl, Br, 
and I in the disturbed Tagish Lake samples normalized 
to the pristine meteorite. The high depletions of Na, Cl, 
Br, and I point to an aqueous dissolution of NaCl and 
NaBr. However, the 0.05% absolute abundances of lost 
halogens can only be responsible for about 15% of the 
soluble Na. Since siderophile elements are enriched in 
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the disturbed samples by about 10% [1, 2], the mass 
balance between loss and enrichment in our compari-
son of the two different types of samples leaves a defi-
cit of about 2.5 % that we cannot explain. As carbon 
and S seem unaffected by the terrestrial alteration, H2O 
is a likely candidate for the missing component of the 
mass balance. 
 
Fig. 2: Comparison between pristine and disturbed 
Tagish Lake samples for some crucial elements 
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Conclusion:  The halogen abundances of the pris-
tine Tagish Lake meteorite confirm the unusual type of 
carbonaceous chondrite as concluded by all Tagish 
Lake researchers.  The volatile halogen elements Br and 
I have abundances  very similar to Ivuna (CI) and are 
slightly enriched wit h respect to Orgueil (CI). The mo d-
erately volatile elements Cl and F have abundances that 
lie between CI and CM chondrites.  Differences of 
halogen content between pristine and disturbed sam-
ples show a loss due to residence in the lake , probably 
coupled with the loss of Na, but these losses cannot 
account for the entire enrichment of siderophiles within 
the disturbed samples [1, 2].  We suggest that water 
may be responsible for the deficit in the mass balance. 

 
References: [1] Friedrich J. M. et al. (2002) Meteor-

itics & Planet. Sci., 37, 677-686. [2] Friedrich J. M. et al. 
(2003) LPSC XXXIV, Abstract #1562. [3] Mittlefehldt D. 
W. (2002) Meteoritics & Planet. Sci., 37, 703–712. [4] 
Dreibus G. et al. (1979) In: Origin and Distribution of 
the Elements, (ed. L. H. Ahrens) pp. 33-38. [5] Brown P. 
et al. (2000) Science 290, 320-325. [6] Gournell M. et al. 
(2001) LPSC XXXII, Abstract #1616. [7] Dreibus G. et al. 
(1995) Meteoritics 30 , 439-445. 

 

Lunar and Planetary Science XXXV (2004) 1268.pdf


