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Summary. In one (LB-05) of 16 cores drilled in 

2004 by ICDP into the lake sediments in the Bosumtwi 
crater, the  zone between the impact breccias and the 
post-impact sediments was penetrated, preserving the 
final, fine-grained impact fallout layer. Preliminary 
investigation of this material shows the presence of 
accretionary lapilli, microtektite-like glass spherules, and 
shocked quartz grains. 

Introduction and Geological Setting.  The Bosum-
twi impact crater is centered at 06°32'N and 01°25'W, is 
almost completely filled by a lake, and is one of only 4 
known impact craters associated with a tektite strewn 
field (e.g., [1]). It is a well-preserved complex impact 
structure with a pronounced rim and is almost com-
pletely filled by the 8 km diameter Lake Bosumtwi.  

Coring at Bosumtwi. In 2004, 16 boreholes were 
drilled at 6 locations within Lake Bosumtwi as part of an 
international and multidisciplinary drilling project, 
mainly financed by ICDP [2]. The project had two main 
scientific goals – paleoenvironmental and impact stud-
ies. At five sites, 14 separate holes were drilled into the 
lake sediments. The GLAD lake drilling system (spe-
cifically constructed for drilling at lakes, see 
www.dosecc.org) was used to core an entire lacustrine 
sediment fill from lake floor to bedrock. The complete 
ca. 1 Ma lacustrine sediment fill was recovered from the 
crater ending in a narrow, possibly impact-glass (accre-
tionary lapilli-like particle) bearing layer in borehole 
LB-05B. This accretionary lapilli unit likely represents 
the initial post-impact sedimentation and provides an 
important age constraint for the overlying sedimentary 
sequence.  

Sampling: Borehole LB-05B was drilled below 74 
m water depth, at location 6.50052°N and 1.41595°W; 
the total depth reached was 370.56 m, and coring was 
done from 75.90 m to 370.56 m depth, for a total core 
recovery of 294.67 m. The very bottom of the core, sec-
tion 117 (Fig. 1), was subdivided during coring into 3 
subunits, A1, A2, and A3. 

For this preliminary study, 4 millimeter-sized 
“spherules”, as well as an about 6 mm wide section of 
the core fragment, were impregnated with epoxy and 
prepared for polished thin sections. These were studied 
by optical and electron microscopy and electron micro-
probe analysis, using  JEOL-6400 and ARL-SEMQ 
instruments in Vienna and a JEOL-8800 instrument in 
Berlin. 

 
Fig. 1. Core segment 117A1 from the bottom of corehole 
LB-05B, 370.5 m below lake level (courtesy M. Talbot). 

 
Mineralogy: Sample A1 consists of fine- to me-

dium-grained mineral fragments (quartz, feldspars, 
mica, opaques including Fe-sulfide, hematite, and Fe-
Ti-oxides, chlorite/mica), as well as lithic (greywacke-, 
mica schist-, and granite-derived) micro-clasts in a 
phyllosilicate-rich matrix that contains finest-grained, 
mostly clastic (generally <150 µm) matrix. Besides the 
clastic components, spherical and droplet/tear-shaped 
glass particles, as well as irregularly shaped but shard-
like glass particles occur abundantly (ca. 15 vol%) in 
this sample. The size of these particles ranges from 
several hundred micrometers to about 1 mm.  

 

 
Fig. 2. Plane-polarized light view of a 2 mm wide section of 
sample 117-A1, with numerous glassy spherules and shards, 
as well as a variety of minerals, in a fine-grained matrix.  
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Some rounded glass bodies are aggregated with 
other spherules or even irregular-shaped glass parti-
cles, micro-mineral clasts, and secondary alteration 
products (Fig. 2). Where surrounded by a thin (up to 
several hundred µm wide) rim of finest-grained clastic 
material, these accumulations resemble accretionary 
lapilli. The glass particles are usually surrounded by a 
very thin rim of alteration phases, which may locally 
thicken in the form of embayments into the glass phase 
(possibly where short cracks developed on the inside 
of the outer surface).  

 
Fig. 3. Shocked quartz grains (2 sets of PFs) in sample A1 
(crossed polars image on left, SEM image on right). 

Tiny quartz, feldspar or mica inclusions have been 
noted within such rims. Some spherules and shards are 
fully or partially altered. Replacements include phyl-
losilicates and locally some barite, hematite, and other 
oxide phases. Alteration noticeably progressed from 
the outside inward into glass particles, most likely 
along fractures. With optical microscopy, two distinct 
glass phases could be distinguished on the basis of 
their respective lack of color or yellowish appearance 
in plane polarized light. The colorless variety is gener-
ally strongly fractured and pitted, and some of these 
pits seem to be aligned along possible flow structures. 
In contrast the yellowish phase could be polished 
much better and has a very homogenous appearance, 
with locally incipient crystallization being evident in 
the form of tiny crystallites and crystallite strings. 
Some shocked quartz grains occur as well; planar frac-
tures (PFs) are abundant (Fig. 3), and few grains with 
PDFs have been seen as well. 

Chemical Composition of Glass.  Electron micro-
probe analyses were made of several of the glass 
shards and glass spherules. In some of the spherules 
and shards, compositions are somewhat variable. This 
appears to be due to incompletely digested minerals 
grains, as some zones are almost pure silica. Other 
spherules are of rather uniform composition. One such 
spherule is shown in Fig. 4, where five analysis points 
showed very little radial change in composition.  

 
Fig. 4. BSE image of spherule C in sample 117-A1. The 
composition given in Table 1 is an average of 5 points from 
the center to the rim, which show very little variation.  

A comparison of the compositions of the glass-
shards and spherules in sample LB-05B-117-A1 with 
those of Ivory Coast tektites and microtektites shows a 
close similarity, except for higher CaO contents in the 
fallback glass. More analyses are clearly necessary.  
 
Table 1. Major element composition of Ivory Coast tektites 
and microtektites [1] compared with 3 representative glass 
analyses from interface sample 117-A1. All data in wt%. 

Micro- Glass Glass Glass 
  Tektites 

tektites Shard A Spherule C Spherule F 
SiO2 67.58 67.37 65.98 66.58 66.86
TiO2 0.56 0.59 0.69 0.70 0.71
Al2O3 16.74 17.07 17.94 17.40 16.72
FeO 6.16 6.40 5.76 5.75 5.91
MnO 0.06 0.07 0.12 0.11 0.11
MgO 3.46 3.70 2.83 3.33 3.15
CaO 1.38 1.22 3.17 2.39 3.09
Na2O 1.9 1.63 1.79 1.59 1.42
K2O 1.95 1.86 2.15 1.80 1.84
Total 99.79 99.91 100.40 99.65 99.81

Conclusions: A microbreccia containing accre-
tionary lapilli, mineral and lithic clasts including 
shocked quartz, and microtektite-like glass spherules 
and glass shards of compositions similar to Ivory 
Coast tektites, was found at the interface between im-
pact breccias and post-impact lake sediment at Bosum-
twi, representing the fine-grained fallout layer. 
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