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Summary: Mineralogical and geochemical studies
of the impact breccias and target rocks intersected in
borehole LB-07A, sunk near the center of the Bo-
sumtwi impact structure, Ghana, have been undertaken
with a view to characterize the impact breccias and
contribute to the understanding of their formation. A
comparison with suevitic impact breccia from outside
the crater has shown similar geochemical signatures to
those of within-crater suevites, but some interesting,
different modal, textural, and shock petrographic char-
acteristics.

Introduction:  The Bosumtwi impact structure,
centered at 06o30´N and 01o25´W, is 1.07 Ma old and
10.5 km in diameter. It is almost entirely filled by Lake
Bosumtwi. It is a well-preserved, complex impact
structure. The crater has been inferred to be the source
crater for the Ivory Coast tektite strewn field [1 and
refs within, 2]. For an overview of the regional geol-
ogy of the Bosumtwi structure, see [3].

The Bosumtwi crater has recently been the subject
of an International Continental Scientific Drilling
Program (ICDP) project and was comprehensively
drilled in late 2004. Two drillcores, LB-07A and LB-
08A, were recovered that intersected the crater fill and
central peak strata, respectively. This study presents
the first results of a detailed geochemical and minera-
logical study of borehole LB-07A, which was obtained
in the crater moat, ca. 0.5 km to the north west of the
central uplift, aimed primarily at detailed characteriza-
tion of a thick pile of impact breccias.  

This study: Samples of impact breccias and the
underlying bedrock were selected from the LB07A
core. An optical-petrographic study, followed by geo-
chemical analysis by XRF and INAA, has been un-
dertaken. Additionally, samples from outside the crater
[4] have been studied.

Stratigraphic and mineralogical observations:
Initially a sequence of polymict lithic, greywacke-
dominated breccias are seen (from 333.38 to 372.70 m
depth) (cf. Reimold et al., this volume, fig. 1). The
matrix composition of the impact breccias is rather
homogeneous. The matrix is composed of greywacke,
shale and quartzite micro-clasts. These breccias are
matrix-supported, and the fine-grained matrix accounts
for 40 to 70 vol%. Below the lithic breccias, fallback
suevitic breccia with impact melt fragments was inter-
sected, to a depth of ca. 418m. This is underlain by an

alternating sequence of metasediments and suevitic
breccia, to 521.89 m. Greywacke is, in general, the
dominant clast type, in agreement with the macro-
scopic observations, followed by quartzite, shale (both
organic-rich and laminated) and other metapelite
(schists, phyllite) clasts. The greywackes have variable
quartz-feldspar proportions and are frequently myloni-
tized. Minor carbonate, phyllosilicates (biotite, musco-
vite, chlorite), and opaques are present. The grey-
wackes also contain some lithic inclusions including
granophyric leucogranite and schist. The granophyric
leucogranite corresponds texturally to the granitic
dikes described first by Koeberl et al. [1] from the
region around Bosumtwi and also as dikes from the
crater rim.  

Massive carbon-rich shales were recovered from
521.89-545.08 m depth. The bottom part represents
locally brecciated, though generally coherent bedrock,
likely representing the uppermost part of the crater
floor. 

The only difference in the character of the suevitic
breccias and the lithic breccias is the presence of melt
fragments within the suevitic breccia. Both types of
breccia have similar clast populations.

Shock Petrographic Results: Quartz grains dis-
play planar deformation features (usually one or two
sets maximum), reduced birefringence and isotropism.
Feldspar diaplectic glass is rare, as are PDFs within
feldspar; they do occur mostly in samples from the
suevite breccia in the lower parts of the core. The
percentage of shocked quartz grains (those with PDFs
and PFs) varies from 1 to 20 vol% of quartz, with
some samples (especially from the lowermost part of
the core) showing no evidence of shock deformation
besides undulatory extinction and some (minor) ir-
regular fracturing.  

In the upper part of the core, some quartz shows
reduced birefringence, and this is gradually replaced
by the presence of diaplectic quartz glass at approxi-
mately 393 m depth. Thereafter, diaplectic quartz glass
is commonly present. There is a distinct absence of
ballen quartz, in contrast to suevite samples from out-
side the crater [4]. 

Impact melt increases in volume from the top to the
bottom of the borehole. At the microscopic scale, im-
pact melt occurs as discrete particles or blebs of less
than 0.1 cm to greater than 0.5 cm size (Fig. 1). The

Lunar and Planetary Science XXXVII (2006) 1279.pdf



amount of melt in the samples varies between 0.5 and
36 vol% The samples with melt > 30 vol% also con-
tained between 0 and 5 vol% shocked quartz (of total
quartz. 

Geochemical results:
Major elements: Nearly all impact breccia samples

have similar major element compositions (determined
by XRF). Similarly, the breccia samples and target
rock samples all have very similar major and trace
element values. However, CaO concentrations of the
impact breccias are, in general, around 0.5–2.0 wt%,
but a number of breccia samples have substantially
higher values (7-10 wt%). This is explained as due to
hydrothermal overprint

Trace elements: Trace element concentrations were
determined by both XRF and INAA. The siderophile
elements Ni and Co (by XRF) have concentrations
from 1 to 200 ppm, and 10 to 30 ppm, respectively.
However, there are several positive anomalies for Ni in
suevite, in the range from 300 to 1100 ppm. These Ni
anomalies correspond to enhanced Co (30-77 ppm)
and Cr (785-2023 ppm) values. Some of the Ni-rich
samples also have quite high MgO values (9.28-14.95
wt%, compared to an overall range of 2.10-5.20 wt%),
although a strict Ni vs MgO correlation is not indi-
cated by our results (Fig. 2). The high-siderophile
element samples are those with the highest proportions
of impact melt. Zinc (a highly mobile element and
likely tracer of hydrothermal overprint) concentrations
show no discernable pattern - much variation is seen
that could not yet be correlated with petrographic ob-
servations. The lithophile elements show little varia-
tion, with the occasional outlier, and all have similar
patterns for both the lithic and suevitic breccias. 

Ni/Cr ratios show little scatter and vary within a
narrow range of 0.1 to 1.5. Co/Cr values scatter but
only within a range of 0.1 to 0.15. INAA results are
being finalised and the implications of high siderophile
element concentrations in selected samples with regard
to the possible presence of a meteoritic component will
be discussed at the conference.

Interpretation of results: Earlier work at the Bo-
sumtwi crater has focused on the easily accessible
breccias on and outside of the crater rim. Comparison
of the impact breccias within the crater to suevite from
outside the crater [4] shows a number of differences:
There is no ballen quartz in suevite samples from core
LB-07A. Suevite in the crater rim rocks occurs as
large, isotropic glasses, rather than as discrete melt
particles within a polymict breccia The geochemical
results from this study are comparable to the work of
[4], except for some very high CaO values in crater
suevite samples. The target rock populations and mo-
dal statistics are similar for suevites from both settings.
Boamah and Koeberl’s [4] suevites have overall simi-
lar major and trace element concentrations to those of

the impact breccias of this study, but there are some
higher Ni and Cr values for some of the impact melt-
rich suevites of this study.
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Figure 1: Size distribution of impact melt frag-
ments.
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Figure 2: MgO (wt%) vs Ni (ppm) for impact
breccia samples from core LB07A.
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