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Introduction: Ureilites are ultramafic rocks comprising of 

olivine, low- and high-Ca pyroxene and C-rich material that oc-
curs along grain boundaries [1]. Their formation is usually attrib-
uted to asteroidal differentiation [1], but a nebular setting has 
also been proposed [2]. 

Results: We have begun our study with ICP-OES (Univer-
sity of Hannover) trace element analyses (Fe, Co, Ni, Mn, Ca) of 
inclusion free silicate separates of the Kenna ureilite. We have 
estimated the ol composition (we have separated a mixture with 
~13% px and ~87% ol) using the Fe/Ni ol-opx-partitioning data 
by [3] and FeO electron microprobe data to 18.8±0.3 wt.% FeO 
and 350±11 µg/g Ni (67±17 µg/g Co). Based on the ol-metal par-
titioning data by [4], our data suggest that metal coexisting with 
Kenna ol should contain ~20–60 wt.% Ni (2000 K > T > 
1000 K). If we assume a chondritic Kenna parent asteroid (bulk) 
with ~20 wt.% FeO and negligible Ni in the mantle, the Fe,Ni 
core should contain only ~10 wt.% Ni. The discrepancy between 
the two approaches can be explained in terms of Fe/Ni distribu-
tion between ultramafic rocks (ureilites) and basalt after core 
separation during partial mantle melting or subsequent fractional 
crystallization. 

The iron isotope composition of the Kenna silicates (MC-
ICPMS, University of Hannover) is δ56/54Fe = +0.035±0.049‰ 
(2σ). Within uncertainty this value is indistinguishable to the 
mean of 14 bulk chondrite analyses (δ56/54Fe = –0.015±0.020‰ 
[5]), the mean magmatic iron meteorite composition 
(δ56/54Fe = +0.047±0.016‰; N = 8 [5]) and the mean composition 
of non-cumulate and polymict eucrites (δ56/54Fe = –
0.001±0.017‰; N = 8 [5]). More data will be provided to obtain 
information about the Fe-isotope composition of the reservoir 
from which ureilites formed and its relation to other achondrites. 

The 60Fe-60Ni short-lived isotope chronometer (t1/2 = 1.5 Ma) 
is well suited to precisely date the formation of ureilites. Ni iso-
tope analyses were conducted at ETH Zurich for an olivine frac-
tion. Our very preliminary data suggest a 60Ni excess of +0.5‰. 
If true, this would correspond to an initial 60Fe/56Fe ≈ 3×10–7 and 
a time interval of ~3 Ma after the start of the solar system (initial 
60Fe/56Fe taken from [6]). This is higher than 60Fe/56Fe < 1.2×10–7 
as reported by [7]. 

We will obtain more data on different ureilites to discuss the 
chronological issue in more detail. 
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