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Introduction: The 60Fe-60Ni system (t1/2= 2.6 Myr) provides 
the resolution necessary to date a variety of early solar system 
processes. However, the initial solar system abundance of 60Fe is 
poorly constrained. Ion probe measurements provide some of the 
best estimates of the initial 60Fe abundance in the solar system. 
But the existing data have several problems: (1) data reduced us-
ing the mean of measured ratios is subject to a systematic bias 
that overestimates the 60Fe abundance [1,2]; (2) most detections 
of 60Fe come from radiating pyroxene chondrules, some of which 
may not have remained closed systems since formation [3]; (3) 
Fe/Ni ratios in large phenocrysts of porphyritic chondrules, 
which likely have remained isotopically closed, are lower than in 
radiating chondrules, making measurements difficult. Here we 
report data gathered with an improved multi-collection protocol 
on porphyritic chondrules from type 3.0–3.1 ordinary chondrites. 

Methods: We have added some new chondrites to our study. 
QUE97008 is classified as L3.05 [4]. Raman spectroscopic 
measurements made using the protocol of [5] give results consis-
tent with this classification. Chondrules were selected for high Fe 
content and low Ni content using SEM-EDS and EMPA.  

Fe and Ni isotopes were measured in multicollection mode 
at the University of Hawai‘i using the Cameca ims 1280 ion mi-
croprobe. Nickel-60, 61Ni, and 62Ni, were measured on electron 
multipliers (EMs) and 56Fe was measured on a Faraday cup. We 
used a 6-7 nA 16O– primary beam. Each spot was presputtered 
using a 25µm raster, which was reduced to 15µm for the meas-
urements. A mass resolving power of ~5500 was achieved using 
multicollector exit slits of 250µm. Major molecular interferences 
at the masses of the Ni isotopes were checked at the end of each 
measurement. EM gains were monitored by repeated measure-
ments of standards and corrections for detector drift were applied 
to the data. Isotope ratios were calculated from time-interpolated 
total counts, following [1], and data were corrected for detector 
background, deadtime, and tails of interference peaks. Internal 
mass-fractionation corrections were performed for each point. 

Results: We measured five porphyritic chondrules, two from 
QUE97008 and three from Bishunpur (LL3.1).  Four are porphy-
ritic olivine or olivine-pyroxene chondrules and one is a barred 
olivine chondrule. The Fe/Ni ratios in these chondrules are fac-
tors of 5-10 lower than in radiating pyroxene chondrules, and we 
were not able to resolve clear evidence for 60Fe in any of them. 
However, the upper limits for the initial 60Fe/56Fe ratios for these 
chondrules (1-2x10-7) are broadly consistent with previously re-
ported detections [e.g., 3,6]. We will continue our efforts to 
measure radiating pyroxene and porphyritic chondrules to refine 
estimates of the initial 60Fe/56Fe ratio in the early solar system. 
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