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Introduction:  The Lake Bosumtwi impact crater, 
Ghana, (age 1.07 Ma, diameter 10.5 km) is one of the 
youngest and best-preserved complex terrestrial impact 
structures. It was excavated from hard crystalline target 
rock and is the source of the Ivory Coast tektite strewn 
field. It is almost entirely filled by the Lake Bosumtwi. 

Seismic investigations of the Bosumtwi crater 
identify the proposed central uplift [1] and indicate a 
low-velocity breccia-layer below the lake and the post-
impact sediments [2]. Recent evaluation of a longer 
seismic refraction line extends information on velocity-
depth distribution down to ~1.7 km (Fig. 1). The struc-
ture is characterized by a vertical velocity gradient. 
Lateral velocity variations also occur. Higher seismic 
velocities are observed right below the central uplift, 
north and south of it velocities are lower. The area of 
higher velocity is interpreted to consist of uplifted 
basement originally situated at greater depth. The area 
of lower velocity is interpreted to be an allochthonous 
breccia cover surrounding the uplift. A distinct inter-
face between the breccia layer and brecciated crater 
floor cannot be resolved. Lateral velocity changes oc-
cur down to a depth of 1.6 km below the lake indicat-
ing that rocks are brecciated down to at least this depth. 
The structural uplift is estimated by the 3.9 km/s-
isoline to be at least 800 m. The apparent depth of the 
crater is 550 m. 

 
Fig. 1: Seismic velocity distribution of the Bosum-

twi crater. Vertical reference is the estimated original 
target surface (150 m above lake surface). White area 
corresponds to water and post-impact sediments. 

Numerical modeling of the crater is performed (1) 
with the SALE code to receive final crater shape after a 
vertical impact, and (2) with the SOVA code to model 
an oblique impact and tektites production. Projectile 
size estimates with scaling laws [3] vary in the range 
400 - 1600 m, depending on impact angle and velocity. 
ANEOS equation of state for granite is used to describe 
both the target and the projectile. 

Vertical impact and final crater shape. To simulate 
the temporal decrease of friction in rocks around a 
growing crater the "block model" (a version of the 

general acoustic fluidization model) is used [4]. Projec-
tile velocity is 12 km/s, diameter is 750 m.  The "block 
model" parameters for Bosumtwi have been published 
in [5]. The modeled rock mechanics include the grad-
ual shear failure, an instant tension failure, the decrease 
of strength and internal friction close to the melt tem-
perature, and the pressure dependence on the melt tem-
perature. Variations of friction for damaged materials 
(0.2 - 0.5) and decay time for block oscillations (9 - 15 
s) will produce a ~10 km in diameter crater, 200-300 m 
deeper than seismic data reconstruction (Fig. 2). Rea-
sons for this discrepancy may be: (1) dilatancy of dam-
aged rocks (not yet included); (2) deposition of fallout 
ejecta (suevite) inside the crater (in 2D models the 
ejected material is deposited outside the crater); (3) an 
oblique impact produces a shallower crater, but no 
strength model for 3D modeling is currently available. 

Oblique impact and tektites. Most suitable condi-
tions for tektite origin arise in the case of high-velocity 
impact (>20 km/s) with impact angle 30°-50°. 3D mod-
eling shows that the fallout ejecta thickness inside the 
crater does not exceed 30-40 m. This is too thin to fill 
the gap between modeled and observed profiles. 

Fig.2: Density distribution after 100 s represents 
final crater shape obtained with the SALE modeling. 
Seismic-topographic profile is shown as grey line. 

Discussion: Numerical modeling allows partial re-
construction (diameter, central uplift) of the Bosumtwi 
crater. Dilatancy and obliquity have to be included. 
Results from gravity and magnetic surveys and future 
scientific drilling (ICDP) will refine structural informa-
tion of the crater and  improve modeling results.  
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