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The evolution of the Zimbabwe Craton involved a num­
ber of crustal formation events. Each of these com­
prised the emplacement of a greenstone sequence and 
a related suite of granites (Wilson et al. 1995). The 
oldest nucleus of the craton is represented by the Tok­
we Gneiss Complex and greenstones belonging to the 
Sebakwean Group, which formed ,....., 3500 Ma ago. 
Subsequent crustal growth stages added greenstones 
of the Belingwean Supergroup (,....., 2900 Ma) and lower 
Bulawayan Supergroup (2800 Ma) associated with the 
Chingezi Suite of granites (2900-2800 Ma), and the 
Upper Bulawayan (2700 Ma) and Shamvaian (2650 
Ma) Supergroups associated with the Sesombi (2700 
Ma) and Wedza (2650 Ma) Suites of granites. Sta­
bilisation of the craton was achieved around 2600 Ma 
ago after the emplacement of large volumes of granites 
belonging to the Chilimanzi Suite, which was derived 
from crustal melt (Wilson et al. 1995; Jelsma et al. 
1996). The rocks that formed during the 2700--2600 Ma 
events account for about 80% of all rocks exposed in 
the Zimbabwe Craton. Therefore, the large-scale geo­
metrical pattern of the craton can be mostly attributed 
to events that occurred around this period. This pattern 
is characterised by numerous subelliptical batholiths 
locally separating keel-shaped greenstone belts. 

Basal unconformities have been reported from a 
number of greenstone belts in Zimbabwe, with the most 
well-documented occurrences in the Belingwe Belt at 
the base of the Upper Bulawayan Supergroup along a 
siliceous sedimentary unit called the Manjeri Forma­
tion (Bickle et al. 1975). In the Belingwe Belt, uncon­
formities separate four major greenstone sequences: 
the Lower and Upper Belingwean, and Lower and 
Upper Bulawayan Supergroups (Wilson et al. 1995). 
Each of these sequences is generally interpreted to be 
relatively undeformed, and the Belingwe Belt succes­
sion has been used to make stratigraphic correlations 
across most greenstone belts in Zimbabwe (Wilson 

1979; Wilson et al. 1995), using the unconformities 
such as the one at the base of the Manjeri Formation, 
and their perceived correlatives, as major time markers. 

Models for the evolution of the Zimbabwe Craton 
commonly assume deposition of greenstone sequences 
on continental crust, with crustal accretion and defor­
mation fully explained by 'vertical' diapiric processes 
(e.g. Macgregor 1951; Ramsay 1989; Jelsma et al. 
1993; Bickle et al. 1994; Wilson et al. 1995). The 
main observations in support of these models are the 
arcuate shapes of most greenstone belts enveloping cir­
cular gneiss domes and the presence of unconformities 
in a stratigraphic sequence that has been correlated 
across much of the craton. Considering evidence from 
the Yilgarn in Australia (e.g. Swager & Griffin 1990; 
Myers 1995), the Abitibi Belt in Canada (e.g. Card 
1990) and the Kaapvaal Craton in South Africa (e.g. De 
Wit 1982), alternative interpretations for the Belingwe 
sequence have been suggested. Such interpretations 
involve the existence of regional layer-parallel shear 
zones that accommodated tectonic stacking of the Bul­
awayan sequence, with oceanic crust thrust onto conti­
nental margin material (Kusky & Kid 1992). Although 
all workers agree that layer-parallel shears exist, most 
workers in Zimbabwean greenstone belts suggest that 
stratigraphic repetitions are minor and probably the 
result of gravitational effects around the margins of 
rising granite domes (Jelsma et al. 1993). Much of the 
tectonic interpretation of greenstone belts in Zimbab­
we, hinges on the recognition, interpretation and cor­
relation of unconformities such as the one at the base 
of the Manjeri Formation in the Belingwe Greenstone 
Belt. 

The Shamva-Bindura Greenstone Belt, 100 km NE 
of Harare, is a typical Zimbabwean arcuate greenstone 
belt that formed between 2720 and 2600 Ma (Wil­
son et al. 1995; Jelsma et al. 1996). All deformation 
in this belt has generally been related to diapirism of 
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Figure 1. Summary of features that characterise silicified D 1 shear zones in the Shamra-Bindura Greens tone belt and that distinguish them from 
primary BIF or chert horizons. Macroscopic characteristics include: A) anastomosing and branching ' chert' horizons; B) 'chert' horizons that 
pass discordantly through folded country rock; C) fold vergences in 'chert' horizons that are independent of the greens tone keels; D) preferential 
occurrence of' chert' horizons near serpentinised ultramafic units. Mesoscopic characteristics include: E) a penetrative foliation with or without 
a penetrative lineation; F) anastomosing foliation domains (commonly Fe-oxide or Fe-sulphide seams); G) intrafolial folds, sheath folds and 
transposition fabrics; H) brecciated ' chert' blocks infiltrated by Fe-oxide or Fe-sulphide seams. Microscopic characteristics include: I) strong 
quartz c-axes fabrics; J) s-c fabrics; K) grain-shape fabrics; L) asymmetric pressure fringes around clasts (chert fragments, pyrite cubes, etc.). 

surrounding batholiths (Ramsay 1989; Jelsma et al. 
1993), which affected a stratigraphic sequence inter­
preted to be largely undisturbed. Detailed structural­
metamorphic observations in the belt are not consistent 
with this interpretation. 

The earliest deformation geometries in the Shamva­
Bindura Greenstone Belt, grouped as Di, involve a 
layer-parallel foliation that intensifies along an anas­
tomosing network of narrow shear zones associated 
with a generally E-W trending mineral Iineation. Many 
of the shears have been strongly silicified and are 
preserved as fine-grained (mylonitic) siliceous mica­
schists infiltrated by iron-sulphides. They are common­
ly confused with deformed primary cherts or banded 
iron formations (BIFs; e.g. Stidolph 1977), and a num­
ber of the siliceous shears, e.g. the one separating 
the Arcturus and Iron Mask Formations, have been 
interpreted as regional unconformities (e.g. Wilson et 
al. 1995). The silicified shears preserve a number of 
characteristcs that distinguish them from primary sed­
imentary horizons or BIFs. These characteristics are 

summarised in Figure 1. The shears accommodated 
imbricate stacking of a pre-existing stratigraphy. In the 
absence of marker horizons, estimates of the amount of 
stratigraphic duplication cannot be made, but the inten­
sity of mylonitic features in the shears indicates that 
displacements may have been large. The metamorphic 
grade during Di was variable with upper-amphibolite 
facies conditions affecting the lower parts of the strati­
graphic sequence and lower-greenschist facies condi­
tions the upper parts (Jelsma 1993), indicating high 
thermal gradients. In higher-grade parts of the belt 
the Di shear fabric is pervasive and associated with 
kilometer-scale isoclinal folds that are colinear with 
the mineral elongation lineation. Ni-mineralisation and 
granite intrusions accompanied this event. 

Di structures are truncated by a complex array of 
discrete, greenschist-facies shears, that are associat­
ed with large-scale duplex geometries that could have 
resulted from strike-slip movements. This D2 event is 
accompanied by the emplacement of sheet-like granite 
bodies and gold mineralisation. 
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Figure 2. Possible scenario for the lateral accretion of the Shamva-Bindura Greenstone Belt resulting in isostatically stable continental crust. 
Further shortening of this crust is accommodated by strike-slip zones. 

A third event, D3, involved the rise of the granite­
gneiss domes that surround the Shamva-Bindura 
Greenstone Belt. This event resulted in the forma­
tion of shear zones marginal to the gneiss domes, in 
localised recumbent folding in the greenstones, and in 
a pervasive, amphibolite to greenschist facies contact­
metamorphic overprint. 

Available dates (Wilson et al. 1995; Jelsma et al. 
1996) suggest that the greenstone sequence formed 
between 2720 and 2650 Ma, and that D1 imbricate 
stacking was initiated around 2670 Ma and may have 
overlapped with, and graded into the D2 events relat­
ed to strike-slip movements between 2650 and 2620 
Ma. The contact-metamorphic overprint and D3 dom­
ing may have occurred around 2600 Ma, i.e. simultane­
ous with the emplacement of the Chilimanzi Granites 
(Jelsma et al. 1996). 

A very similar deformation history as above, i.e. 
the formation of an early layer-parallel foliation and 
anastomosing shears, overprinted by strike-slip faults 
and a late contact-metamorphic assemblage, can be 
constructed for a number of greenstone belts in Zim­
babwe. It is interesting to note that the correlatives of 
the Manjeri Formation and its basal unconformity, in 
for instance the Filibusi, Shangani and Bubi greenstone 
belts preserve all the characteristics of a silicified shear 
zone as given in Figure 1. 

The structural and metamorphic sequence of events 
in the Shamva-Bindura Greenstone Belt puts important 
constraints on the tectonic evolution and final stabilisa­
tion of the Zimbabwe Craton between 2700 and 2600 
Ma. Prior to D1 compressional deformation, an exten­
sional regime existed that allowed the lithospheric rise 
and emplacement of the large volumes of ultramaf­
ic and mafic material characteristic for the greenstone 
sequences. Crustal fragments during this extension-

al period may have been relatively thin (< 35 km) 
and characterised by very high geothermal gradients 
(e.g. metamorphic conditions were 700 °C at 3 to 
4 kbar; Jelsma 1993). Subsequent D1 compressional 
deformation resulted in isostatically stable crust with a 
thickness of about 35 km, because limited exhumation 
occurred after D1 (the cores of the Shamva-Bindura 
Greenstone Belt and other belts record metamorphic 
pressures of ,....., 2 kbar, and much of the uplift can be 
attributed to neotectonic processes). Considering the 
layer-parallel shear zones that are associated with Di, 
and considering available data from other Archaean 
greenstone terrains including seismic reflection pro­
files (e.g. Ludden et al. 1993) it is logical to assume 
that D1 deformation in the Shamva-Bindura Green­
stone Belt involved the low-angle imbrication and lat­
eral stacking of (relatively buoyant; Davies 1992) thin 
crustal segments to arrive at an isostatic equilibrium 
thickness for the crust (Figure 2). 

The stacking of 'hot' crustal fragments during 
D1 must have resulted in strongly disturbed crustal 
geotherms, with alternating 'hot' and 'cold' crustal 
sections that prevented the rise of large volumes of 
granite. It appears that ,....., 35 km represented an equilib­
rium thickness during the late Archaean, beyond which 
further thickening could not occur. Instead, continued 
shortening of the ,....., 35-km-thick crust resulted in the 
partitioning of strain into D2 strike-slip zones. There­
fore, D1 stacking or accretion and D2 strike-slip may 
have operated simultaneously in different parts of the 
growing craton (Figure 2). 

At the completion of D1 stacking, the strongly dis­
turbed crustal geotherm was restored to a new stable 
geotherm for crust composed of a stack of anomalous­
ly hot segments. It is anticipated that this equilibrium 
geotherm would have been anomalously high caus-
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ing large parts of the crust ( > 80%) to experience 
partial melting in places. This may have resulted in 
the emplacement of large volumes of granite and even 
convective-crustal overturn. 

The advective rise of granite-gneiss domes can be 
explained as a direct and logical response to the estab­
lishment of a stable geotherm in ' new' continental crust 
that originated from the imbricate stacking of thin and 
hot crustal fragments. This process, together with the 
formation of large volumes of granitic melt represent­
ed by the Chilimanzi Granites, would have resulted in 
rapid cooling and thus stabilisation of the craton. Thus, 
vertical diapiric processes in the Zimbabwe Craton are 
an inevitable result of horizontal accretion. 
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