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Introduction: Sulphide occurs predominantly as troilite 

(FeS) nodules, bars or dumbbells in iron meteorites [1]. These 
nodules form when the immiscible sulphide liquid is entrained in 
crystals of Fe,Ni metal as they solidify. Therefore the crystalliza-
tion timing of the Fe,Ni metal could be recorded in these nodules. 
Recent studies [2, 3] determined the timing of crystallization of 
IAB iron meteorites using the 205Pb-205Tl and 107Ag-107Pd decay 
systems. In the studies, both metal and sulphide were analysed. 
The elements in the metal produced a correlation that was inter-
preted as an isochron, whilst the sulphide data were erratic and 
no correlation was found. A study of the trace elements in sul-
phide was undertaken last year [4] to elucidate why the sulphide 
phase exhibit disturbed Pd-Ag and Pb-Tl isotope systematics. 
Elemental variation did not deviate from a mean for a traverse 
across a nodule, with the exception of a few elements: Ni, Pb, 
Ag, and Cu. In this study we extend those results to elemental 
mapping of the sulphide to ascertain the nature of these element 
variations. 

Samples and Analytical techniques: The sulphide (FeS) 
nodule from [4] was analysed using the UKCAN TOF-SIMS fa-
cility at the University of Manchester. The section was analysed 
with a pulsed Au+ beam focused to a spot size of ~1 micrometer 
rastered over selected ~200µm areas of the sample.  Positive sec-
ondary ions were detected with a mass resolution of ~3500.   
High-resolution, back-scattered electron images were acquired 
using the Zeiss EVO 15LS variable pressure SEM at The Natural 
History Museum. Mineral phases were identified by EDS analy-
sis on the same instrument. 

Results and Discussion: The FeS nodule is rimmed almost 
continuously by schreibersite. TOF analyses were obtained from 
areas within the sulphide, at the sulphide- schreibersite and the 
sulphide-metal boundaries. Initial results show Cr streaks within 
the nodule itself and unrelated to the boundaries. These are at-
tributable to microscopic inclusions of daubreelite – consistent 
with [1]. Further analysis reveals hotspots of Ni, Mn, and Cu in 
the FeS. These hotspots tend to occur close to the contacts with 
schreibersite or metal. Analysis by SEM reveal that MnS and 
(Fe,Ni)S may be the source of these hotspots. The Cu is associ-
ated with the MnS. The boundaries between FeS/schreibersite 
and FeS/metal also contain crushed (most likely sample prepara-
tion-derived) and weathered material. The erratic behavior of Ni, 
Pb and Ag through the FeS nodule may be attributable to the 
presence of microscopic inclusions of sulphides of those cations.  
Further analysis will be undertaken to determine the distribution 
and abundance of these inclusions. The presence of these micro-
scopic sulphides may offer clues to the crystallization history of 
the FeS nodule during cooling of the parent body as a whole.  
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