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In the hydrothermal gold deposits, the S and Fe 
isotopic compositions of pyrite (FeS2) can effectively 
trace the sources of ore-forming materials and detailed 
metallogenetic processes. However, the formation of 
sulfide deposits may have involved multiple stages. 
Consequently, applying bulk analytical methods to 
obtain S or Fe isotopic compositions of ores or minerals 
can be challenged. The existing in situ microanalyses 
techniques can analyze S or Fe isotopes, respectively, 
which may lead to the obtained S and Fe isotope 
compositions belonging to different mineralization 
stages. We herein report a femtosecond laser ablation 
system coupled with two MC-ICP-MSs to measure 
simultaneously S and Fe isotopes of pyrite using a 
single laser ablation. We applied the different 
distribution of ablated material between two MC-ICP-
MSs (3:2, 3:1 and 5:1 for S and Fe isotopes analyses, 
respectively) to test if any obvious mass fractionation 
occurred during the aerosol being split. The results 
demonstrated that the splitting aerosol process did not 
produce obvious mass fractionation for S and Fe 
isotopes. The uncertainties are about 0.2‰ (2 s) for 
G34S and G56Fe. The S and Fe isotopic compositions of 
four in-house reference material measured using our 
method were consistent with those obtained using other 
methods within an error of 2 s analytical uncertainties. 
  


