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Introduction:  Although some data on average 

chemical compositions of mesosideritic metals have 
been obtained in earlier studies [1], the most com-
prehensive chemical dataset was first presented by Has-
sanzadeh et al. [2] who measured concentrations of Fe, 
Ni, Co, Cr, Cu, Ga, As, Sb, W, Re, Ir, Pt, and Au in the 
large metal nodules from 13 mesosiderites. Using clus-
ter analysis, they divided mesosideritic metals into three 
groups with different concentrations of Ni, Cu, Au, As, 
and W. The authors noted that the strong depletion of 
RKPA79015 in refractory siderophiles along with the 
slight enrichment in volatile siderophiles requires ‘a 
formation distinct from common mesosiderite metal’. 

Wasson et al. [3] reported the concentrations of Fe, 
Ni, Co, Cr, Cu, Ga, As, W, Re, Ir, Pt, and Au in two 
small samples (442 and 516 mg) of the Chaunskij host 
metal that differ significantly from one another as well 
as from the mesosideritic metals reported by [2]. Both 
samples contain small amounts of silicates and/or troil-
ite. Although the concentrations of many elements in 
Chaunskij metal are consistent with an extrapolation of 
compositional trends established by [2], the Ir concen-
trations are much lower than those in typical mesoside-
rites.  

The presence of anomalous metals in at least two 
metal-rich mesosiderites, Chaunskij and RKPA79015, 
raises the question of multiple sources of mesosideritic 
metals. Another important question which needs to be 
answered is whether or not the compositions of the host 
metal and the metal of silicate inclusions in Chaunskij 
are similar. If not, then at least two different types of 
metal must have been mixed with silicates during the 
metal-silicate mixing event(s). 

Samples and analytical procedures: Eight metal 
grains ranging from ~ 120 to ~160 microns from both 
igneous and metamorphic lithologies [4] of the polished 
thin section TS1 of the Chaunskij mesosiderite were 
selected for the LA-ICP-MS study. Prior to LA-ICP-MS 
analyses all metal grains were BSE-imaged and then 
analyzed for Fe, Ni, Co, Cr, Si, P, and S using a JEOL 
SuperProbe 733. All grains but TS1-02 were Ni-rich 
and slightly zoned, with Ni contents increasing outward 
from ~ 40 to ~50-52 wt. %. The grain TS1-02 (the low-
est Ni content in Figs. 2 and 3) with typical M-profile of 
Ni consisted of minor kamacite (4.0 – 4.6 wt. % Ni) and 
predominant taenite (37 – 50 wt. % Ni). 

The concentrations of Fe, Ni, Co, Cr, Cu, Ga, Ge, 
As, Mo, Ru, Rh, Pd, Sb, W, Re, Os, Ir, Pt, and Au were 
measured using the GV Platform XS ICP-MS instru-
ment interfaced to the 266 nm NYG laser ablation sys-

tem. The analytical protocol and the reduction proce-
dure were the same as [5], except that (1) no N2 was 
added to the Ar gas, (2) the spot size was 95 µm, and 
(3) concentrations of Fe, Ni, and Co were calculated by 
normalizing them to 100 %. Although small thickness 
of the metal grains in the thin section limited the signal 
to 3-4 time-slices only, the differences between the 
measured and literature data [1, 3, 5-7] for the Coahuila 
drift monitor (Fig. 1) are still within 5 % for all ele-
ments except for Cr (31 %), As (15 %), and Sb (24 %).  

Results and Discussion:  Fig. 2 reports new data on 
Mo, Rh, Ru, Pd, and Os in metal grains from the 
Chaunskij silicate inclusions, and Fig. 3 compares our 
Cu, Ga, Ge, As, Sb, W, Re, Ir, Pt, and Au data with 
corresponding literature data for mesosideritic metals 
[2, 8] as well as for the host metals of Chaunskij [3] and 
RKPA 79015 [2]. The compositional differences be-
tween the metal grains from the Chaunskij silicate in-
clusions and the mesosideritic nodules are obvious (Fig. 
3), with the Chaunskij metal grains being depleted in all 
refractory trace elements such as Re, Ir, P, and, to a 
lesser degree, W. The volatile elements – As, Au, Ga, 
Ge, and Sb – show more complicated behavior, with As 
and Au being depleted and Ge and Sb enriched in the 
Chaunskij metal grains.  

There are also some compositional differences be-
tween metal grains from the silicate inclusions and the 
host metal of Chaunskij, with the host metal being de-
pleted in Ni, As, Au, Ga, Ge, W, and Cu and enriched 
in Co, As and Au. The question is whether these differ-
ences are primary, or if they resulted from the kamacite-
taenite partitioning during slow subsolidus cooling? 
Although the concentrations of Cu, Co, and, to a lesser 
degree, Ga can be reconciled with the kamacite-taenite 
distribution coefficients [9, 10], the Ge, Re, Ir, Pt, and 
Au are inconsistent with low-temperature metamorphic 
equilibration. It appears that the compositional differ-
ences between the metal grains from the silicate inclu-
sions and the host metal of Chaunskij are primary. 

Thus, our data support earlier conclusions [2] that 
there were at least two different types of mesosidritic 
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Fig. 1. Measured vs. literature data for the Coahuila drift moni-
tor. 
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metal found in (1) common mesosiderites and (2) metal-
rich mesosiderites RKPA 79015 and Chaunskij. More-
over, it appears that at least two different types of metal 
must have been mixed with silicates during the metal-
silicate mixing on the Chaunskij parent body. 
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Fig. 3. Trace elements in mesosideritic metal nodules (green), 
metal grains from the Chainskij silicate inclusions (blue), and 
host metals of Chaunskij (red) and RKPA 79015 (black).  
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Fig. 2. Concentrations of trace elements in the metal grains from 
the Chaunskij silicate inclusions. 
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