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Background: The impact of the Eltanin asteroid
into the Bellingshausen Sea (2.15 Ma) is the only
known impact in a deep-ocean (~5 km) basin. Early
work on this impact [1] was conducted on sediment
cores collected in 1965 by the USNS Eltanin. Iridium-
rich sediments in three cores, spanning 500 km of the
ocean floor [2], contained mm-sized debris composed
of shock-melted asteroidal materials and several per-
cent meteorite fragments [3]. In 1995, Polarstern expe-
dition ANT XII/4 made the first geological survey of
the suspected impact region [4]. This survey concen-
trated in the region near the San Martin seamounts
(~57.5S, 91W), close to the site of Eltanin core E13-4,
which had the highest known concentrations of impact
ejecta. Expedition ANT XII/4 produced the first de-
tailed bathymetric map of the area around the
seamounts and took a large number of sediment cores,
attempting to sample the deposits of this impact. Three
of the recovered cores contained well-preserved impact
deposits that provided the first detailed model of sedi-
mentation during the impact event [4]. The asteroid
impact disrupted older sediments on the ocean floor
and sediments of Eocene age and younger were ripped
up and redeposited by the impact. The depositional
sequence produced by the impact is composed of three
sedimentary units. The lowermost of these is a chaotic
assemblage of sediment fragments as large as 50 cm
that were ripped up and redeposited by the impact.
This was overlain by a laminated sand which was de-
posited as a turbulent flow and was followed by depo-
sition of fine-grained silts and clays, which accumu-
lated from a cloud of dispersed sediments in the water
column. The meteoritic impact ejecta settled through
the water column and concentrated near the top of the
laminated sands. This expedition also discovered an
extensive sedimentary unit that is transparent to echo-
sounding (named the Eltanin Polarstern Acoustic
Transparent Zone, or EPTZ) which may be a "seismic
fingerprint" of the impact and could be used to trace
the disturbance across large regions of the ocean floor.

This Study: On 26 March 2001, the FS Polarstern
returned to the impact area during expedition ANT
XVIII/5a. Over a period of 14 days, this region was
explored by detailed bathymetric mapping, acoustic
profiling of sediment deposits, and direct sampling
with 18 piston cores and four gravity cores. Prelimi-
nary shipboard examination of microfossils showed
that sixteen of the piston cores and three gravity cores
contained sediments at least as old as the impact event
and have a high probability of containing a record of

the disturbances caused by the impact. During the ex-
pedition, portions of eleven piston cores were opened
for preliminary examination of the impact deposits.
Visual examination of cores and microscopic identifi-
cation of suspect impact melt particles were were used
to identify ejecta and X-ray radiographs of the opened
core segments permitted analysis of sediment struc-
tures. Impact deposits were found in nine of the eleven
opened cores, and a similar success rate is anticipated
in the seven cores remaining to be opened.  These pre-
liminary observations indicate that the highest concen-
trations of meteoritic ejecta and the largest particle
sizes appear to occur in the region north of the San
Martin seamounts. Recovered debris includes cm-sized
melt rocks and a 2.5 cm meteorite. This expedition has
confirmed the presence of high concentrations of me-
teoritic ejecta across a region at least as large as 105

km2. Quantitative analyses of ejecta distribution within
this region will require further study, but previous es-
timates of 1 km for the minimum diameter of the El-
tanin asteroid [4], appear safe.
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