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Upper Eocene clinopyroxene-bearing (cpx)
spherules have been found in at least 19 sites extend-
ing from the NW Atlantic through the Caribbean Sea
and Gulf of Mexico, across the equatorial Pacific and
into the eastern Indian Ocean [1-4].  In the NW At-
lantic, Caribbean Sea, and Gulf of Mexico, the cpx
spherules are found just below, or in the lower part
of, the North American microtektite layer.  The cpx
spherule layers are associated with a positive Ir
anomaly and the extinction of several species of Ra-
diolaria [1].  The cpx spherules are believed to be of
impact origin, but the number of impact events that
they represent is not agreed upon [2, 5, 6].  If it is
assumed that they are from a single event, then the
cpx spherule strewn field is by far the most extensive
Cenozoic strewn field.  Major element and Ni and Cr
contents of 101 cpx spherules from nine sites were
determined by energy dispersive x-ray analysis.  The
spherules exhibit a wide range in composition with
SiO2 contents from 50 to 75 wt.%.  Plots of SiO2

versus the other major oxides show no well-defined
trends.  The scatter in the data is probably due to a
combination of factors including a wide range in
composition of the target rock, varying degree of
meteoritic contamination, and diagenetic alteration
(especially solution of the more soluble crystalline
phase).  The cpx spherules contain up to 0.8 wt.%
NiO which shows weak positive correlations with
FeO, Cr2O3, and MgO.  Furthermore, the Ni-rich (>
0.3 wt.% NiO) cpx spherules contain more FeO,
MgO, Cr2O3, and NiO and less SiO2, Al2O3, CaO,
K2O, and TiO2 than the Ni-poor (< 0.01 wt.% NiO)
cpx spherules.  The average composition of the Ni-
rich cpx spherules can be explained by the addition
of ~ 25 ± 14 wt.% material with CI chondrite com-
position to the average composition of the Ni-poor
spherules.  However, meteoritic contamination  can-
not explain the relatively high Na2O content of the
Ni-rich cpx spherules.  R. Ganapathy (unpublished

data) determined (by INAA) the Ir, Au, Ni, Co, Fe,
Sc, Cr, and Zn content of a composite of 50 dark cpx
spherules from core RC9-58 in the Caribbean Sea.
The cpx spherules exhibit roughly chondritic pro-
portions of Ir, Au, Ni, and Co.  Assuming that the
cpx spherules with < 0.01 wt.% NiO have little or no
meteoritic contamination, these spherules should
indicate the composition of the target material.  The
average composition of cpx spherules with < 0.01
wt.% NiO is: 65 wt.% SiO2, 7.9 wt.% Al2O3, 4.9
wt.% FeO, 7.1 wt.% MgO, 11 wt.% CaO, 1 wt.%
Na2O, 1.8 wt.% K2O, 0.3 wt.% TiO2.  This does not
match the composition of any common igneous rock
and the Al2O3 is too low to be fine-grained sedimen-
tary rock or graywacke.  The closest match would be
a lithic arenite.

The 100 km diameter Popigai impact structure in
central Siberia has been redated at 35.7 ± 10.8 Ma
[7] which is close to the age of the cpx spherule layer
based on biostratigraphy.  The concentration
(number > 125 µm/cm2) has been estimated for eight
cpx spherule-bearing sites and was found to vary
between 85 and 2274.  Six of the eight sites define a
trend of decreasing concentrations with distance
from Popigai (which varies between 6200 and
15,900 km), but two sites fall well off this trend.
Additional sites closer to Popigai and Sr and Nd
isotopic data are needed to determine if it is a possi-
ble source for the cpx spherules.
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