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Presite Surveys and Model Predictions:  In 
preparation for the scientific drilling of the Lake Bo-
sumtwi crater, a wide range of geophysical and petro-
physical studies were conducted over the past 10 
years. In 1997 a high-resolution airborne geophysical 
survey revealed a halo-shaped magnetic anomaly [1]. 
Physical properties of suevites collected north of the 
crater rim differ substantially from those of the sur-
rounding preimpact rocks: high porosity, low density 
and high magnetization. Seismic reflection and refrac-
tion data ([2], [3]) defined the position of a central 
uplift situated northwest of the center of the lake. The 
uplift structure measures 1.9 km in diameter and has a 
maximum height of 130 m above the adjacent annular 
moat, which forms the deepest part of the crater floor. 
Figure 1 shows the location of seismic profiles and the 
sedimentary and hardrock (LB07A and LB08A) drill 
sites. The depth migrated reflection profile across the 
the center of the Lake Bosumtwi structure is shown in 
Figure 2. 

 
Figure 1: Location map, seismic profiles and drilling 
locations; hardrock drilling sites are marked LB07A 
and LB08A. 
 
The geophysical model of the Lake Bosumtwi struc-
ture formed the basis for a comprehensive numerical 
modeling study of the impact process [4]. Figure 4 
shows the predicted distribution of peak shock pres-
sure profiles for various distances from the center of 
the Bosumtwi structure. Prior to drilling, numerical 
modeling [4] estimated melt and tektite production 
using different impact angles and projectile velocities. 
The most suitable conditions for the generation of tek-
tites are high-velocity impacts (> 20 km/s) with an 
impact angle from 30 to 50 degrees. Not all the melt is 
deposited inside the crater. In the case of a vertical 
impact at 15 km/s, 68% of the melt is deposited inside 

the crater. Results of the numerical impact modeling 
compare well with the available geophysical data, cal-
culated crater size and shape from the Bosumtwi to-
pography ([2], [3]); distribution of tektites and micro-
tektites of the Ivory Coast strewn field study and the 
magnetic model [1]. 
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Figure 2: Reflection seismic section across the impact 
crater with borehole locations at the annular moat 
(LB07A) and at the shoulder of the central uplift 
(LB08A). 
 
Borehole Geophysical Surveys:  The drill holes must 
be tied to the available potential field and seismic data 
that define the Lake Bosumtwi impact structure. Upon 
completion of drilling opertaions, a full suite of down-
hole geophysical measurements (including televiewer, 
full waveform sonic and resistivity ) were conducted in 
the two boreholes. All data are archived by the Opera-
tional Support Group of the ICDP (International Con-
tinental Drilling program) and can be accessed via the 
ICDP website. In addition, zero- und multi-offset ver-
tical seismic profiling (VSP) were conducted to estab-
lish a direct tie between the seismic reflection images 
and the borehole and core data. A vector magnetic 
study was conducted to provide crucial information 
about the distribution of magnetized formations within 
the breccia and help locate discontinuous melt units in 
the proximity of the scientific drill holes. By docu-
menting the distribution of magnetic susceptibility and 
the impact related thermo-magnetic remanance, the 
distribution of the thermal effects of the impact will be 
outlined. Multi-offset vertical seismic (VSP) profiling 
support the integration of conventional logs and the 
existing grid of multi-channel seismic and refraction 
seismic data. The broadband VSP experiment is most 
suitable for the integration of core/laboratory data, 
logs, and the conversion of reflection seismic images 
from time to depth.  
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Figure 3: Prediction of Peck pressure distribution for 
the Bosumtwi crater structure based on impact model-
ing [4]. 
 

Results from Drilling and Logging:  The long 
term goal of the lake Bosumtwi integrated drilling, 
rock property and surface geophysical study is to 
probe and resolve the three-dimensional building 
blocks of a young impact crater  (delineate key 
lithological units, image fault patterns, and define al-
teration zones). Results from the Lake Bosumtwi pro-
ject are important for comparative studies and re-
evaluation of existing geophysical data from older and 
larger impact sites (for example, Sudbury, Vredeford, 
Chicxulub and Ries).  

 
Deep drilling results confirmed the gross structure 

of the crater as imaged by the pre-drilling seismic sur-
veys including multi-channel reflection seismic and 
refraction seismic studies (Fig. 2). Complete downhole 
logs (including logging through casing) provide an 
important link between the softrock and hardrock drill-
ing results. Figure 4 shows the log with the high reso-
lution seismic section at site LB007A. Borehole geo-
physical studies conducted in the two boreholes (in-
cluding downhole logging and VSP) confirmed the 
low seismic velocities for the post-impact sediments 
(less than 2000 m/s) and the impactites (less than 3300 
m/s). These velocities are important for the conversion 
of reflection times to reflector depth.  

 
Figure 4: Downhole geophysical logs link the stratified  
post-impact sedimentary section with key reflection 
from the top of impactites.  

 
The analysis of full waveform sonic and resistivity 

logs, in conjuction with the petrophysical studies of 
selected core retrieved during drilling, revealed some 
surprising results: the impactites exhibit extremely 
high porosities (> 30%). These high porosities (close 
to the critical porosity) have important implications for 
mechanical rock stability. Fig. 5 shows the compilation 
of compressional wave velocities and densities. The 
statistical analysis of the velocities and densities re-
veals a seismically transparent impactite sequence 
(free of prominent internal reflections) - an observa-
tion consistent with results from the presite seismic 
surveys across the center of the impact structure. The 
densities obtained from the physical rock property 
studies on core material provided the basis for a 3D 
gravity model for the Bosumtwi structure. The central 
gravity anomaly is controlled by laterally varying den-
sities (and porosities) [5]. Borehole vector-magnetic 
data point to a patchy distribution of highly magnetic 
rocks within the impactite sequence [5]. 
 

At this stage, it is difficult to reconcile some of the 
drilling results with predictions from geophysical 
modeling studies (such as the proposed thick homoge-
neous magnetic breccia melt layer) and numerical im-
pact process simulations (melt breccia volume at the 
center of the structure).  

 
Figure 5: P-wave and density distribution derived from 
full waveform sonic logs and petrophysical studies of 
core samples [5]. Note the higher velocities and densi-
ties for hole LB08A. 
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