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Ir-rich debris associated with the Late Pliocene impact of the Eltanin asteroid has been recovered 
from 3 new sediment cores from the Bellinghausen Sea that were collected by the F.S. Polarstern in May 
1995. The impact is recorded in a layer of debris including disturbed sediment, vesicular impact melt, glassy 
spherules and unmelted meteoritic clasts. Previous studies [I-41 sampled poorly preserved cores collected 
from the same region in 1964. The new cores offer a more complete sampling of the region with the highest 
concentration of impact material . With the samples contained in these new cores we will be able to 
describe the fallout of this oceanic impact event near the estimated ground zero with improved resolution. 

In this poster we will describe preliminary analyes of vesicular impact melt and spherules. Within 
the impact deposits, concentrations of coarse debris are typically -3 to 10 % and can be as high as 20%. 
The coarse-fraction (>63 pm) of impact debris (more than 6 grams) has been separated from several 
samples. Most of the debris is vesicular impact melt particles. We have also recovered -30 unmelted 
meteorite fragments and -30 spherules. The vesicular particles range in size from 200 pm to 6.5 mm. 
These particles contain 100-300 nglg iridium and carry a large proportion of the Ir in the impact layer. As 
shown by Kyte and Brownlee [2] the vesicular impact melt particles are composed of a mixture of three 
components: meteoritic basalt and metal from the asteroidal impactor and salt from the seawater target. 
Olivine is the principal mineral phase in the vesicular particles where it occurs as small (most are <10pm), 
nickel-rich zoned euhedral to subhedral crystals in a glassy matrix with minor micron-sized chromite and 
rare Ni-rich sulfides. These vesicular particles sometimes have inclusions of unmelted meteoritic minerals 
and lithic fragments. In contrast the spherules are mostly composed of glass, they have no vesicles or 
unmelted inclusions and they are generally spherical and smooth. The spherules can contain 
magnesioferrite spinel and sometimes have ghosts of minor dendritic or spinifex olivine. 

Electron microprobe analyses, using averages of several broad-beam (-20 pm) measurements, 
were used to examine the relative homogeneity of these impact melt products. To date these 
measurements include analyses of 12 elements in 17 vesicular melt particles from the three cores and from 
3 spherules from core PS2709. These data indicate that there are signficant differences between individual 
impact melt particles, although for most major elements (e.g., Si, Mg, Fe) these variations are on the order 
of -3-4 weight percent. Likely these variations reflect proportional amounts of plagioclase and pyroxene 
that contributed to individual melt particles. Abundances Nil as well as Ir and Au (measured by INAA on 
separate grains) are quite variable, by a factor of 2-3, indicating heterogenous mixing of the metal and 
silicate components into the melt. Among the volatiles, Na, K and CI from the seawater component, CI 
shows the greatest variability, possibly reflecting its greater volatility and tracing thermal evolution of the 
melt products. Interestingly we found that the K and CI concentrations are lower in the spherules, another 
indication that they formed under different conditions than the vesicular impact melt. 

Two new interesting features have been observed. First, a single melt particle with features 
intermediate between the vesicular particles and glassy spherules has been identified. It is large (-1 mm), 
irregular in shape, with few vesicles and consists primarily of glass. It contains no olivine crytals, as do the 
vesicular particles. However, it does have traces of chromite, not magnesioferrite as in the spherules. 
Secondly, in several vesicular particles, we have observed regions with two populations of olivine. One 
population is larger than the other, and has oscillatory zoning. Up to 3 sets of zones have been observed in 
some grains. We are uncertain as to the origin of these features but suspect that it may be caused by 
pulses of growth, perhaps caused by collisions of impact melt materials in the ejecta plume. 
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