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During three meteorite field 
search seasons in Oman (2001-2003) 
more than 200 individual meteorites 
were recovered plus several strewn-
fields (more than 2700 pieces were 
collected from a single strewnfield). 
141 soil samples were collected from 
different regions in the Oman interior 
desert. Two types of soil samples were 
collected, soil under meteorite (SUM) 
and reference soil samples (RSS) 10 
m away from SUM. Meteorites and 
soil powders were subjected to major 
and trace element analysis using com-
bination of INAA, ICP-MS, and ICP-
OES. The same set of samples was 
analyzed for 14C. Tracing of meteorite 
alteration using bulk chemistry is 
based on the fact that the composition 
of chondritic meteorites is drastically 
different from that of the Earth’s con-
tinental crust, showing very low con-
centrations of incompatible elements, 
and being essentially free of water.

The measured 14C terrestrial ages 
of investigated meteorites is in the 
range of 2.2 to >49 Kyr with largest 
peak at 10-15 kyr. The older mete-
orites generally are more weathered. 
Meteorites from the same strewnfield 
may have different weathering grades 
depending on burial conditions, the 
surface morphology, and the size 
of the meteorites. Comparing the 
colors of meteorite powders with the 

rock color chart show that meteorites 
with lowest weathering grade are 
represented by dark gray color (N3) 
and meteorites with high weather-
ing grade are commonly represented 
by light brown colors (5 YR 6/4). 
Compared with the composition of 
unaltered H and L chondritic meteor-
ites [1], enrichments of Sr and Ba are 
most prominent in the altered meteor-
ites from Oman. Concentrations of Ba 
and Sr increase with increasing 14C 
age and weathering grade. Other trace 
elements (Li, As, and Zn) only show 
minor enrichment in weathered me-
teorites. In addition, water contents 
show a general trend of increasing 
with increasing terrestrial ages of the 
meteorites. In contrast, the content 
of  S deacreases with increasing the 
age, due to the oxidation of troilite 
(FeS).  Oxidation of metal in ordinary 
chondrites progresses rapidly in an 
initial stage while troilite weathering 
is slower. 

Geochemical analysis of soils 
showed that the soil chemistry is very 
homogeneous all over the interior 
Oman desert no matter the region or 
the bed rock lithology. Bed rocks are 
uniform flat laying marine and lacus-
trine limestones [2]. Comparing the 
bulk soil geochemical analyses with 
the average chemical composition of 
the upper continental crust [3] shows 

that the soil samples are strongly en-
riched in Cr with lower enrichment 
of Ni, Se, and Ca. The uniformity of 
soil compositions allows the assump-
tion that the geochemical background 
during meteorite alteration can be 
taken as unform over the whole area 
of investigation. SUM samples are 
more enriched in Ni than the RSS, 
with Ni/Co >chondritic, indicating 
preferential loss of Ni over Co during 
alteration. Heavy mineral separation 
and microprobe analysis showed 
that ophiolite-derived chromite is an 
abundant soil constituent and host of 
the Cr anomaly. Ni in bulk soils (RSS) 
probably has the same source.
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