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Introduction:  Nickel-bearing spinels have been widely reported
within impact-related spherules [1,2,3] and may act as host for irid-
ium [4]. Spinel composition has been used as a constraint upon con-
ditions of growth during atmospheric transit or impact plume disper-
sion [3,5]. However, the range of compositions for numerous small,
isolated grains within disaggregated samples cannot always be eas-
ily related to temporal evolution of physical and chemical condi-
tions. Our observation of large, branching, skeletal nickeliferous
spinels suggests that in situ examination and analysis of degraded
impact spherules may yield important compositional information for
modelling their origin.

Samples and Experimental parameters: Spherules were col-
lected from the Eocene-Oligocene boundary stratotype section at
Massignano, Italy [2]. A JSM840 scanning electron microscope was
used for secondary electron imagery at 20kV and 0.006nA, back-
scattered electron imagery at 3 nA, and X-ray mapping on an Ox-
ford Instruments exL energy dispersive X-ray microanalyser.

Results and Discussion: Zoned nickeliferous spinels were
found in half-millimetre, flattened black impact spherules, on bro-
ken surfaces of argillaceous micrite [2,3]. Spinel �snowballs� occur
below a fine-grained (250 nanometre) magnetite carapace. Typically
of 60 micrometres diameter, they have radial elongate syntaxial
�stems� (600nm width) and regular lateral branches. Nuclei, such as
the skeletal octahedral chrome-rich spinel in (Fig. 1) are rarely seen.
     Diagenetic alteration, partial dissolution and compaction of im-
pact-related spherules may partially disrupt internal structure. Such
spherules may be completely disaggregated by conventional prepa-
ration methods, whereas in-situ analysis of their broken surfaces
may reveal the compositional growth history of spinel within.

FIG. 1.
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