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Introduction:  The 1.07 Ma old excellently pre-

served Bosumtwi impact structure, Ghana, W. Africa, 

with a diameter of ~10.5 km was the target of an Inter-

national Continental Drilling Project (ICDP), the “Lake 

Bosumtwi Impact Crater Drilling Project” (BCDP, July 

- October 2004). Two BCDP wellholes were designed 

to core “impact-related hardrocks”, namely BCDP-7A 

(depth of 540 m; 49 core boxes, each containing 

approx. 3 m core and stored at ICDP facilities, Pots-

dam, Germany) into the annular moat, and BCDP-8A 

(451 m; 73 core boxes) into the outer flank of the cen-

tral uplift [1, 2].  

Here we provide a comprehensive lithological de-

scription of the core BCDP-8A. In companion ab-

stracts, we discuss the shock metamorphic overprint of 

rocks in BCDP-8A [3, 4], and first geochemical and 

petrologic data [4].  

Lithology of core BCDP-8A:  Two major groups 

of rocks were encountered in BCDP-8A, i.e., (i) target 

rocks, and (ii) impact breccias. Figure 1 shows a sim-

plified lithological profile of BCDP-8A. 

Target lithologies:  Only two principal target 

lithologies occur in this well, a medium to very light 

grey (USGS color chart N6 to N8) carbonaceous 

greywacke, and light grey to dark grey (N6 to N4), 

mostly finely laminated shales to slates with all transi-

tions in between. The modal composition of these 

rocks is quartz, albite, illite to 2T muscovite, ferroan 

clinochlore, and calcite (+ Fe-rich, and dolomitic varie-

ties) in various proportions. Sulfides are most impor-

tant among the minor constituents. The shales contain 

graphite. Some intervals of BCDP-8A are character-

ized by calcite veins and stockwerk. 

As displayed in Figure 2a, greywackes and shales 

form cyclic sedimentary sequences with a thickness 

between 20 and ≥100 cm. In the core, these sequences 

are overturned and the boundaries between respective 

sequences are mostly sharp and disconformably. 

Regional-metamorphic overprint:  All target 

lithologies in BCDP-8A display a pre-impact regional-

metamorphic overprint, which has occurred under con-

ditions of lower diagenesis to upper greenschist facies. 

This is lower than described for the Birimian sequences 

in the surroundings of Lake Bosumtwi [5 with refs.]; 

amphibolite-facies rocks like the spectacular stauro-

lithe-schist [6] are totally absent. 

Impact breccias:  This group includes allochtho-

nous polymict varieties, dike breccias, and autochtho-

nous mono- or polymict breccias.  

 

Figure 1. Schematic lithological profile for core 

BCDP-8A illustrating also intensity of disking and 

fracturing. Greywacke includes sequences with shales 

to graphitic slate. 
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The core length with allochthonous polymict brec-

cias and dike breccias amounts to ~19 m (i.e., 9 % of 

the totally recovered core). The allochthonous po-

lymict breccias have a clastic matrix, form compact 

bodies with diffuse to sharp boundaries to the respec-

tive host rocks, and carry clasts of directly adjacent 

host rocks as well as exotic clasts. Rock types are ex-

clusively those, which occur in the BCDP-8A core. 

Higher metamorphic schists or granites as found at or 

just outside the crater rim [5, 6], are lacking.  

 

Figure 2. Core boxes from BCDP-8A (a) typical sedi-

mentary sequence from greywacke to finely laminated 

shale to slate in B0064, (b) disking in B0011, and (c) 

dike breccia in B0005. 

 

The up to ~20-cm-thin dike breccias are also al-

lochthonous and polymict with a clastic matrix and a 

clast load similar to that one in the foregoing group, yet 

they crosscut the host rocks with sharp boundaries. 

 

Autochthonous breccias comprise ~25 m of BCDP-

8A (11.5 % of the core) yet there is only one larger 

continuous interval with this lithology between 375 - 

384 m (drillers) depth. The autochthonous (in-situ) 

breccias have a clastic matrix, and carry only clasts of 

directly adjacent host rocks (Fig. 2b); they grade often 

into intensely fractured material (see below). There is 

no obvious correlation between the degree of breccia-

tion U-Th-K concentrations in the borehole log.  

Brecciation and fracturing:  Compared to cores 

from other impact structures, parts of BCDP-8A con-

tain such a high number of fractures that the rocks be-

have extremely fragile. The material disintegrated dur-

ing handling into rubble or irregular pieces of up to a 

few cm in size. Unless disintegrated, the single pieces 

are displaced to each other only by a few degrees, and 

no “matrix” of pulverized rocks in between the respec-

tive pieces has been observed. It can not be excluded 

that this feature is partly an effect of drilling–induced 

stress (see below). Approximately 90 m of the cored 

material (~41 % of the core) is characterized by this 

type of fracturing. Layering and schistosity dip with 10 

to 45° with respect to the core axis; abruptly changing 

dip angles occur just in core intervals, which comprise 

(par-)autochthonous breccias. This observation is com-

patible with either (i) impact-induced or (ii) drilling-

induced “shattering”.  

Disking:  Approximately 89 m of the BCDP-8A 

cores (~40 % of the core) display severe disking with a 

thickness of individual disks ranging from 1 to about 5 

cm (Fig. 2c). Prominent intervals with disking occur at 

265 – 280 m, 298 – 310, 318 – 336, and 371 – 384 m 

depth (cf. Fig. 1). We exclude the release from high 

lithostatic pressure as reason for this phenomenon, and 

consider a too high pressure applied on the drilling bits 

as cause for the disking. 
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