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Introduction: Determining the bulk trace element composi-

tion of iron meteorites is of interest for defining parent magmas 
[1], and the nature of precursor materials. This requires that chal-
cophile elements concentrated in the sulphide inclusions (nod-
ules) that distributed throughout the meteorite be taken into ac-
count. Here we measured the trace element concentrations of 
metal and sulphides in Nantan (IAB), Toluca (IAB), Cape York 
(IIIAB), Carthage (IIIAB), Gibeon (IVA) and Dronino (ungr.). 

Method: Mineralogy and texture of sulphides were deter-
mined with a Zeiss EVO LS15 SEM and major and minor ele-
ments measured with a CAMECA SX100 EPMA at the Natural 
History Museum. To obtain in-situ trace elements concentrations, 
LA-ICP-MS measurements were carried out at the Open Univer-
sity on an Agilent 7500a coupled with a NewWave 213 nm 
Nd:YAG UV laser. Three metallic standards (NIST steel 1262b, 
Hoba and Filomena) and a sulphide sample (Cape York Agpalilik 
troilite BM2005M57) were used to provide an external calibra-
tion. Trace element concentrations of sulphide from Cape York 
and Toluca were determined by Solution-ICP-MS with dissolu-
tion in nitric acid, also at the Open University. 

Results: We measured the metal composition of all 6 meteor-
ites and of troilite in Cape York, Nantan and Toluca; troilite and 
chromite in Carthage; daubreelite and fine-grained nodules of 
eutectic texture in Gibeon. Metal trace element concentrations are 
in very good agreement with the literature [2, 3, 4]. LA-ICP-MS 
data for Cape York show that the sample provides good repro-
ducibility (over 18 runs) and is homogeneous at the cm scale on a 
profile of 14 80µm wide spots across it. Selenium is the most 
volatile element measured in the sulphides by LA-ICP-MS, and 
average concentrations (in ppm) are 13±4 for Dronino, 16±4 in 
brassy material and 33±3 for daubreelite from Gibeon, 98.0±0.2 
for Cape York, 133.9±0.2 for Toluca and 163±43 for Nantan. 
Solution ICP-MS analyses of troilite also gave Tl results of 
96.7±2.9 ppm for Toluca and of <3 ppm for Cape York. 

Discussion: The presence of a poikilobastic daubreelite in a 
brassy nodule of Gibeon indicates that this texture is due to shock 
metamorphism as suggested by [3] and not gas buffering as in-
ferred in [5]. An alternative explanation for the presence of vugs 
in Gibeon is fluid mobilization due to shock melting. Following 
ordering of the elements by volatility and normalizing to CI 
chondrites [5], we observe a depletion of the more volatile ele-
ments in the metal and the sulphide. Gibeon does not show a 
greater depletion therefore it is unlikely that it experienced sig-
nificant volatile loss through shock melting in our nodules. 
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