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Introduction. Eltanin [1] is the only presently known impact 

structure formed after the fall of a cosmic body into a deep (4-5 km) 
oceanic basin. According to the estimates made by Gersonde and 
Kyte [2], the impact structure of Eltanin has been formed by the 
impact of an asteroid 0.5-2 km in size that occurred 2.2 Myr ago. No 
traces of underwater crater have been discovered. 

In this paper I used numerical simulations to calculate a prob-
able impactor size, to elucidate the fate of a projectile, and to calcu-
late an initial tsunami amplitude. To simulate the main stages of the 
impact I used the SOVA multi-material multi-dimensional hydro-
code [3]. 

Impactor size. In the first set of runs vertical and oblique im-
pacts were considered for different impactor sizes. The purpose was 
to determine the range of impactor sizes for which a bottom crater 
does not form. Numerical simulations show that the impactor diame-
ter should have been no larger than 1 km for a vertical impact and 
no larger than about 1.5 km for a 45 degree oblique impact, othevise 
underwater crater could arise. On the other hand, projectiles with 
diameters less than 0.5 km do not produce water cavity reaching the 
ocean floor and do not produce strong erosion of sediments. The 
ocean depth was taken to be 4 km. Impact velocity V was taken to be 
15 and 20 km/s. 

The fate of the projectile. In the second set of runs the 1-km-
diameter projectile impacts the ocean at angles α=30, 45, 60, and 90  
degrees from the surface.The main result is that, contrary to land 
impacts, in all the cases under consideration a considerable part of 
the projectile (from 100% for V=15 km/s, α=30o to  25% for 
V=20 km/s, α =90o) remains unmelted. In particular, this means that 
some amino acids could survive the shock heating of asteroidal ma-
terial during impacts into deep water basins. 

Although the water transient cavity reaches the ocean floor 
(4 km), the projectile material decelerates at a depth of approxi-
mately 1.5 km. Later, a part of the impactor mass (both melted and 
unmelted) accelerates upwardin an impact induced plume to veloci-
ties reaching 1-3 km/s. This high-velocity part of projectile ejecta 
could flight for a distance 100-1000 km and can be found at these 
distances. The other part of impactor material is involved into water 
motion and displaces with water before sedimentation. 

Tsunami generation. The numerical simulations show that the 
vertical impact of a 1-km-diameter asteroid produces water waves 
with amplitudes 1200, 800, 450, and 320 m at distances 20, 30, 50, 
and 70 km from the impact site. These results are in a good agree-
ment with empirical approximations derived from underwater nu-
clear tests [4]. A period of the tsunami waves is about 150 s, which 
correlates well with [5]. 
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