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In September 1993, an International Impact Crater and Meteorite Expedition to Zimbabwe [ l ]  examined 
several circular features, of which one, the Highbury Structure, situated in c. 1.8 Ga metamorphic rocks of the 
Magondi Belt, was proven to be an impact structure. or astrobleme [2]. Initially, the structure was thought to be 
about 15 km in diameter, with a possible outer ring [2]. New GIs-integrated computer-enhanced Landsat TM 
images, aeromagnetic maps, and a digital terrain model, clearly show that the structure is c. 20 km in diameter 
(Fig.l), and is centred on 30°06'55" E, 17O03'53" S. "GriesN-textured authigenic breccias are common in 
tremolite marbles near the centre of the structure. New data on the distribution of shock-characteristic Planar 
Deformation Features (PDFs) in quartz (which are mainly parallel to the 1013 and 1012 planes) indicate that 
the Highbury impact event post-dates a set of NNE-trending dextral wrench faults (including the Mtemwa Fault, 
Fig.l), which are older than the 1.10f 0.27 Ga Deweras Dyke [3]. Ground magnetic, gravity and resistivity 
surveys have helped to delineate a poorly-exposed undeformed intrusive granophyre (H4, Fig.l), which is 
believed to be an arkose-derived impact melt, because it commonly contains xenocrystic rounded detrital 
zircons. Preliminary SHRIMP U-Pb dating of single euhedral igneous zircon grains from the granophyre has 
yielded a concordant age of 1034k17 Ma, which is tentatively interpreted to be the age of the impact event, 
since older detrital zircons also suffered a major Pb-loss at the same time (Fig.2). 

The Highbury Structure, which was first discovered on Landsat images of N Zimbabwe [2], is situated 
within the Early Proterozoic Magondi Mobile Belt of western Zimbabwe. The rocks within and around the 
structure belong to the Deweras and Lomagundi Groups of the c. 2.0 Ga Magondi Supergroup, which was 
deformed and metamorphosed during the c. 2.0-1.8 Ga Magondi Orogeny [4]. The Highbury structure is 
conspicuous on Landsat imagery as a circular trace largely within the flat Umboe Valley, an area of agricultural 
and pastoral farming. The structure is bounded by thickly vegetated ridges of quartzites and striped slates of 
the Nyagari Formation of the Lomagundi Group [4], which are deflected to follow the eastern and western 
boundaries of the ring structure. The northern perimeter of the ring structure is defined by the arcuate 
Mungamwa River, while the southwestern edge is marked by the abrupt termination of NE-trending quartzite 
ridges, and by a watershed between SW-flowing tributaries of the Angwa river, and N-flowing tributaries of the 
Munwa River. 

Recently processed aeromagnetic maps of the Highbury region show a circular magnetic anomaly pattern 
superimposed on the northeasterly-striking regional structural grain of the area.. New computer-enhanced 
Landsat TM images, obtained through digital processing techniques such as principal component analysis, 
clearly show that the structure is about 20 km in diameter, and is centred about 1.1 km WNW of the homestead 
on Highbury Estate farm. GIs-integrated data sets show that the structure defined from Landsat imagery 
coincides with the circular geophysical anomaly, and with the digital terrain model derived from topographic 
maps of the region. Shocked quartz with PDFs has also been found in quartzites from the NW perimeter of the 
20 km diameter feature, confirming the revised size of the Highbury Structure. 

Moderate to high shock pressures are indicated by the crystallographic orientations of the PDFs in quartz, 
which are mainly parallel to the 1013 [a] (23.5%) and 1012 [ X I  (17.6%) planes, with fewer orientations parallel 
to 5161 [x] (11.7%), and 0001, 1011 [z], 1121 [s], 2241 (5.8% each) (Fig.3). A recently-drilled 200m vertical 
borehole (MJZM-5, Fig.1)) passed through dolomites, mafic lavas, tuffs, and aeolian and fluvial arkosic 
sandstones. The absence of breccias and shocked mineral grains in core from this borehole indicates 
considerable attenuation of the shock wave 7.5 km east of the centre of the astrobleme, and suggests a deep 
erosional level, which is supported by the absence of allogenic breccias and shattercones (though multiply- 
striated joint surfaces {MSJS) [5] occur in quartzites in the E and SW). Compilation of soil geochemical maps 
over the structure has begun, and further geophysical, geochemical and geochronological studies are in 
progress. 
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Figure 1: Simplified geological map of the Highbury Structure (dashed circle), after Stagman (1961) [6]. 

Figure 2: U-Pb plot of Munwa granophyre zircons. Euhedral 
(igneous) concordant zircons have an age of 1034f13 Ma. 
Older xenocrystic detrital zircons (5.1, 5.2) show Pb-loss at 
the same time. Some younger zircons (eg. 12) show a Pb- Figure 3: Histogram of orientations of PDFs in 
loss (thermal) event at c. 216 Ma (Karoo?). Highbury quartz (angle in degrees wrt 0001) 
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