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INTRODUCTION: The Highbury Structure (Figs. 1,2), a circular feature at least 15 km in diameter, 
centred on 30"09'E and 17'05's around Highbury Farm (between Chinhoyi and Mhangura) in the Makonde 
District of NW Zimbabwe, was first recognised by German (BGR) geologists in 1985 from Landsat imagery. 
We report here the results of the first field and petrographic investigations of this structure, which is situated 
within early Proterozoic metasedimentary rocks of the Magondi Mobile Belt. The presence of breccias, in an 
area that could represent the remnants of a central uplift, containing shocked quartz grains with planar 
deformation features (PDFs), and glass, provides strong evidence for an impact origin for the structure. 
PREVIOUS WORK. The area around the structure was originally mapped in the early 1960's [1,2]. Jacobsen 

[2] found abundant tremolite and minor wollastonite in metamorphosed carbonate rocks in the Highbury area, 
and he also mapped a small outcrop of a granophyre in the Munwa River, which he regarded as part of a larger 
concealed post-tectonic intrusion which was responsible for the "skarning" of the carbonates. Microscopic 
brecciation and cataclastic features, as well as undulose extinction and deformation lamellae in quartz and 
plagioclase, were described [3] from Two Tree Hill farm to the NW of the Highbury Structure. 
THIS STUDY: The country rocks in the Highbury area are arkoses and metadolomites of the Deweras Group, 

which are flanked to the east and west by the Striped Slates and Mountain Sandstone members of the Nyagari 
Formation of the Lomagundi Group [4,5]. A NE-trending belt of dolomite previously mapped [1,2] as 
Lomagundi Dolomite, is here reassigned to the Deweras Group on sedimentological grounds [5]. The Deweras 
and Lomagundi Groups form part of the Early Proterozoic (ca. 2 Ga) Magondi Supergroup, which was 
deformed and metamorphosed during the ca. 2.0-1.8 Ga Magondi Orogeny [4,5]. The ring structure stands out 
on falsecolor Landsat images (Fig. 2) as a circular region which contrasts strongly with the highly vegetated 
Striped Slates of the Lomagundi Group to East and West of the structure. An outer ring is outlined by alluvium 
around the west-flowing Munwa River, which forms a broad arc on the western side of the structure, and a 
tributary defines the southern arc of the ring structure. A broad band of alluvium is banked up against the 
southern part of the structure (Fig. 1). In the NE, there is an arc formed by alluvium around the Nyawenje 
River which joins the Munwa farther north. The ring structure is bounded on the east by an arcuate curve of 
hills composed of Mountain Sandstones interbedded with Striped Slates of the Nyagari Formation. The structure, 
as apparent on the 1:100 000 Geological Map [I], and 1 5 0  000 Topo Sheet, is slightly pear- shaped, and is 
elongate and narrows to the northwest. The Highbury Structure as defined is about 15 km in diameter. 
However, to the NW and W, abrupt terminations of the Mountain Sandstones (Fig. I), coupled with indications 
from satellite imagery (Fig. 2), suggest that the structure is possibly even larger, with a diameter of ca. 25 km. 
There appears to be a central uplift almost exactly in the centre of the 15 kmdiameter Highbury Structure. The 
uplift stands 1206m above sea level, while the surrounding areas are between 1130 and 1160m ASL. A 
1: 25 000 Aeromagnetic Contour Map 161 shows that the "central uplift" is close to a NE-SW linear magnetic 
anomaly, interpreted as a mafic dyke occupying one of a set of NE-SW faults. There is a complex NE-SW trend 
of magnetic anomalies which correspond to the regional strike and structural grain. However, the aeromagnetic 
contour map does not show anything resembling a circular feature [6]. The structure postdates N-S trending 
thrust faults of Magondi (ca. 1.8 Ga) age, but is apparently offset in the southeastern sector by NE-SW trending 
dextral wrench faults which are thought to be of late Irumide (c. 1 Ga) age 151. 

Thirty-nine samples, collected at the twelve localities marked in Fig. 1, were studied for evidence of irnpact- 
characteristic shock metamorphism. A first-order observation was that quartz from several sandstone and arkose 
samples from the possible central uplift area (esp. sites H5 and 7), but also from H3 in the NW (in the vicinity 
of Two Tree Farm), contained abundant planar (!) fluid inclusion trails and bands (Fig. 3) that are strongly 
reminiscent of microdeformation in Vredefort quartz. Other grains show remarkably sharply defined deformation 
bands or undulatory, sometimes even mosaic, extinction. As in the case of Vredefort, some samples are at least 
partially annealed. But it was only when sample H7/2, a goethite-rich breccia, was studied in detail, that bona 
fide PDFs (Fig. 4) were discovered. This sample also contains pockets of unaltered, barely devitrified glass, 
and some of the goethite patches show relics of schlieren and perlitic cracking. These features suggest that these 
Fe-rich areas probably represent altered glass as well. This glass occurence is of extreme value, as it is likely 
to represent the only possibility to date. the Highbury impact event, by application of the laser argon technique. 
Current work focuses on geological analysis of the central uplift area and on studies of the granophyric rock 
exposed at locality H4 (Fig. 1). 
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