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Introduction: As one of the first projects undertaken on the 

new SHRIMP SI, we have developed a technique for rapid meas-
urement of the 4 isotopes of sulfur.  In this work we have ana-
lysed troilite inclusions separated from the Murchison carbona-
ceous chondrite.  The inclusions occur typically as rounded ob-
jects and are up to several hundred micrometers across.  Most of 
the grains appear to be recovered from isolated sulfide grains in 
the matrix, although some fragments with adhering silicate sug-
gest a chondrule origin.  The grains were mounted in epoxy 
along with a pyrite reference. 

Methods: In situ isotopic analysis was performed using Sen-
sitive High-mass Resolution Ion Microprobe – Stable Isotope 
(SHRIMP-SI).  A 6 nA primary Cs+ ion beam (13 keV) was fo-
cused to approximately 20 microns with S– secondary ions ex-
tracted at 10 keV.  No electron gun was required for charge com-
pensation.  The sulfur isotopes were collected in multiple collec-
tion mode: 32S with 400 µm collector slit and 1010 Ω current 
mode resistor, 33S with 150 µm c.s. and 1012 Ω, 34S 200 µm c.s. 
and 1011 Ω, and 36S with 200 µm c.s. and 1012 Ω.  In this mode of 
acquisition, SHRIMP SI is capable of measuring δ34S to around 
0.2 ‰ (2s.e.) Δ33S to around 0.3 ‰ (2s.e.) and Δ36S to 0.5 ‰ 
(2s.e.). 

Results: The Murchison troilite inclusions are uniform 
within each inclusion but show differences between inclusions of 
up to several permil in terms of mass dependent fractionation.  
No non-linear effects have been detected at this stage in either 
Δ33S or Δ36S. 

Discussion:  SHRIMP analysis allows analysis of four-
isotope S compositions with only a few nanograms of material.  
The external precision obtained for Δ36S is similar to that attained 
by conventional gas source mass spectrometry.  Mass dependent 
fractionation in the Murchison inclusions is consistent with 
evaporation/condensation in the solar nebula.   

74th Annual Meteoritical Society Meeting (2011) 5236.pdf


