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Introduction: Meteorites have fallen to Earth throughout its history and can provide insight into solar system 

processes. Although meteorites quickly weather away after arrival on Earth, chromite grains can survive for millions 
of years in terrestrial sediments [1]. Extraterrestrial chromite grains in sediments could have arrived as part of large 
meteorites or as part of the micrometeorite flux. The grains can be assigned to parent meteorite types using their 
characteristic elemental and oxygen-isotope compositions, such as in previous studies using grains from the Ordovi-
cian [2-4]. The overall objective of research on extraterrestrial chromites in the sedimentary record is to characterize 
meteorite populations from different time periods to see how populations have changed over time. Here we report the 
first results from an in depth analysis of the Jurassic time period. These grains are from two sections spanning the 
Callovian-Oxfordian transition in Ammonitico Rosso facies in southern Spain, at the localities Carcabuey (sample 
TCC) and Fortuna (sample FON2).  

Experimental: Chrome spinel grains (>63 m) were recovered at Lund University from two limestone samples 
each ca. 100 kg large, see [1] for methods. The grains were mounted at the University of Hawai'i in epoxy inside 
quarter-inch-diameter steel cylinders. The cylinders were ground flat and polished using a series of diamond lapping 
papers. Element abundances were determined using the UH JEOL JXA-8500F field emission electron microprobe. 
Oxygen isotopes were measured using the UH Cameca ims 1280 ion microprobe. Stillwater chromite was used as the 
oxygen-isotope standard.  

Results and Discussion: Ten chromite grains ranging 
from 70 to 120 μm were selected for detailed study. We ob-
tained two to five spots per grain for both SIMS and electron 
probe analyses. Measurements for each grain typically 
showed good reproducibility. Ion probe pits were examined 
in detail by scanning electron microscope. Data from pits that 
hit cracks or areas of apparent secondary alteration were ex-
cluded from further consideration.  

The δ17O and δ18O values are plotted in Figure 1, along 
with published meteorite-type data [5]. The TCC and FON2 
values are averages for each grain, and the standard value is 
the average of all standard measurments. The 17O values for 
the majority of the grains are consistent with ordinary chon-
drites, but unlike previous studies of the L chondrite chromite 
grains from the Odovician [1-4], this suite includes H-chon-
drite grains (e.g. FON2-6). Chemical composition supports 
the H classification of FON2-6. Three grains, TCC-1,3,5, plot 
just below the Terrestrial Fractionation Line. In order to best 
classify these and other sediment-dispersed chromite grains, 
we will analyze chromite grains from various meteorite types 
to update and broaden the known oxygen-isotope and ele-
mental-abundance values of extraterrestrial chromite grains.  

Conclusions: Our study shows that it is possible to obtain 
information about ancient meteorite fluxes by elemental and 
oxygen isotopic analyses of sediment-dispersed chrome spinel. Most of the Jurassic grains analysed are apparently 
from ordinary chondrites, but three remain unclassified due to unique oxygen-isotope and elemental-abundance val-
ues. Further analyses of these grains must be performed before a final classification can be made.  
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Figure 1: δ17O and δ18O values for Spanish grains 
(averaged per grain) and the average for the stand-
ards. Assigned errors are 2 standard devations of the 
standard measurements. Also plotted are the Terres-
trial Fractionation (TF) Line and lines of constant 
17O passing through the means for H, L, and LL 
chondrites [5]. Ordinary-chondrite chromites have 
lower δ18O values than bulk ordinary chondrites, 
consistent with in situ data for modern meteorites.
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