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PREFACE
Nearly all of the eighty-nine previous bulletins of the Geological
Survey, including Bulletin No. 1 published in 1913, contain a short
introductory statement entitled, "Physical Features". The statement
typically gives the height of prominent peaks, notes the trend of the
topography, which is invariably attributed to the "nature of the underlying rocks", records the direction of drainage of larger rivers and, in
some instances, inappropriately includes information on vegetation,
climate and communications.
It is thus a pleasure to now be able to introduce a definitive work on
the geomorphology of the whole country. Dr. L. A. Lister is well qualified
to rectify our previously scant appreciation of the complicated evolution
of the erosion surfaces of Zimbabwe. She has lectured at the University
of Zimbabwe since 1963 and this Bulletin is based on her D.Phil thesis,
submitted to the University of Rhodesia in 1976. It summarizes the
observations of many years of field work and many kilometres of dusty
Land Rover travel.
During the course of this work, it was realized that the high Central
Axis is the result solely of being the divide between the Zambezi and the
Limpopo catchments and is not an uparched axis as earlier authors had
postulated. Cainozoic tilting in Zimbabwe, which raised the eastern
margin of the country relative to the western area, has been along a northsouth hinge zone not coincident with the Central Axis.

E. R. MORRISON,
Director.
GEOLOGICAL SURVEY DEPARTMENT,
HARARE.

17th July 1986
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The Erosion Surfaces of Zimbabwe
INTRODUCTION
Zimbabwe covers 390 759 km2 in south central Africa between latitudes
15.5° and 22.5° south and longitudes 25° and 33° east. National boundaries
are partly controlled by natural features such as the Zambezi, Shashe and
Limpopo rivers.
Altitudes vary from nearly 2600 metres at Inyangani in the Eastern
Highlands to less than 250 metres at the confluence of the Runde and
Save rivers in the south-eastern corner of the country. More than 75
per cent of the area of Zimbabwe stands above 650 metres altitude and
66 per cent of the country is above 1000 meties altitude. The average
elevation of the country is therefore high and accordant with the topography in other parts of the African interior.
Over most of Zimbabwe the topography shows a broad trend in a
south-west to north-east direction. Major units demonstrating this trend
are: the Zambezi River along the northern border, the central belt of
high land forming the Zambezi-Limpopo divide, and in the south, the
ow valley lands of the Limpopo River and the lower valleys of the Runde
and Save rivers. Bordering Mozambique, the Eastern Highlands region
follows a north to south direction and thereby cuts across the dominant
and probably older Zimbabwe geomorphic trend.
At numerous localities the geomorphology strongly reflects the underlying geology. The most obvious and widespread example of this is the
distinctive "granite topography", embracing both exfoliated bornhardts
and rectangularly jointed castle koppies and balancing rocks. Certain
other resistant strata, such as the pyroxenites of the Great Dyke and
banded ironstones of the Bulawayan Group, create high ridges and ranges,
e.g. the Umvukwes Range and the Iron Mask Range respectively. The
various rock types commonly weather to give characteristic hill-types and
slope profiles: banded ironstones exhibiting long and steep talus slopes
below relatively small scarps with slope components being separated by
sharp nicks, whereas greenstone hills are dome-shaped with summits and
upper slopes convex, merging into concave lower slopes.
Dolomites and limestones are uncommon in Zimbabwe and elements of
karst topography are almost entirely limited to certain outcrops of the
Lomagundi Group. The carbonatite ring complexes, e.g. Chishanya in the
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Save Valley, characteristically form hills which rise 100 metres or more
above the surrounding pediments.
Fault scarps occur in the Zambezi Valley and in the Chipinge District,
and other less severe movements have been recorded throughout the
country.
All these topographic variations, and others which will be discussed in
the following text, are the result of geological controls. When the geomorphology of Zimbabwe is expressed in terms of erosion cycles, it is found
to be continuous with, and an integral part of, the geomorphology of
Africa south of the Sahara. The same six major erosion cycles of the same
ages, dating from the Jurassic to the present-day, occur in Zimbabwe as
in the other territories of South, Central and East Africa. The erosion
cycles depend firstly upon continental movements for their inception and
elevation, and on the subsequent length of time available for their presentday distribution. They are, therefore, units of denudation dependent on
the base-levels operating during the time of each erosion cycle.
Zimbabwe can be broadly divided into four major geomorphic provinces each exhibiting its own distinctive geomorphology (Figure 4.)
These are: (1) the Eastern Highlands, (2) the Limpopo-Save Lowlands,
(3) the Zambezi Valley, and (4) the broad watershed and margins of the
Central Axis. The largest province, the Central Axis, is not a uniform
region and can be subdivided into seventeen smaller components.
The 1 : 1 000 000-scale topographic and geological maps of Zimbabwe
should be referred to in conjunction with the reading of this Bulletin.
They are referred to in the text as Figures 1 and 2 respectively. Figure 3
depicting the erosion surfaces of Zimbabwe is in the back folder.
THE PROCESSES INVOLVED
The principal process in the development of African landscape is
pediplanation. This process governs the destruction of older landsurfaces
by the method of scarp retreat caused by the encroachment of younger
erosion cycles operating at lower elevation (Figure 5). Weathering of
bedrock on the scarp face and subsequent removal of the talus and
debris by mass movement and water wash causes slow, but inevitable,
retreat of the scarp, resulting in the ever-diminishing extent of the upper
older erosion cycle concomitant with the expansion of the younger,
active erosion cycle at lower level.
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FIG. 5a. Diagrammatic section showing the progressive retreat of
scarps relative to successive base-levels.
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FIG. 5b. Diagrammatic section showing the progressive encroachment
of the younger cycle and the development of pediplains relative to that
cycle.
EROSION CYCLES
Continental uplifts are followed by incision and erosion along the
river systems causing new landscapes to evolve ever more widely, in
accordance with the new base-level. Through Tertiary and Quaternary
times, such movements across Africa have been predominantly nonuniform tilting movements, and not uniform uplifts. An axis of maximum
uplift, roughly parallel to the coastline and usually many kilometres
inland from it, is developed with each major movement. River rejuve-
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nation occurs immediately along the entire coastward flank of the arch
and then continues to advance upstream from the point of maximum
uplift. The newly-initiated erosion cycle is therefore able to penetrate
rapidly far inland along the major river courses. Its farthest limit is
commonly marked by a waterfall or rapids, which provide a sharp nickpoint separating the older, graded reaches upstream from the youthful,
newly-incised river bed downstream. Once the younger cycle is established
along the river course, active erosion is transferred from the river bed
to the sides, so that the cliffs of the newly-developed gorges begin their
progressive and continual retreat away from the river towards the watersheds. The pediments, which begin as narrow strips between rivers and
youthful nearby scarps, widen by retreat of the scarps from the river
channels and cover most of the terrain. Ultimately pediment systems
from several stream networks coalesce to form pediplains.
By repetition of this process through geological time, continental landscape becomes developed in a series of steps in chronological order with
the oldest at the highest elevation and the youngest at the lowest; all the
steps reflecting the relative positions of the base-levels in operation at the
time each cycle was generated. The vertical differentials between neighbouring pediplains are measures of the amount of uplift manifested there
at the time the younger cycle was initiated. The direction and degree of
tilting movements can be ascertained from comparison of the attitudes of
the neighbouring pediplains.
The scarp that separates the landscapes of the two cycles (i.e. the nickpoint) is steep, commonly nearly vertical, where it abuts the gorges of the
newly-incised river course. As it retreats away from that initial position,
the over-steepened, less stable slopes are flattened until a stable declivity
relative to the nature of the bedrock is achieved and maintained during
subsequent retreat. Different rock-types each possess inherent strength
which results from their composition and cohesion. Although the elements
of the hillslope (i.e. crest, scarp, talus slope and pediment) are constant,
the porportions and slope angles of each element differ from one rocktype to the next and frequently exhibit characteristic features.
The development of peneplains as suggested by Davis (1922), which
is governed by the erosion and removal of material from the entire
watershed surface resulting in widespread low-level peneplains without
vestigial remnants of older surfaces at higher levels, cannot account for
the clear step-like pattern of African landscape. Many authors, however,
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have used the term "peneplain" when referring to a widespread erosion
level, without necessarily accepting the modus operandi, when clearly the
term "pediplain" would have been appropriate.
The degree of dissection and resultant characteristics pertaining to each
erosion cycle depend first upon the amount of uplift and degree of tilting,
and later almost entirely on the length of the time-span between the
movements which generated that cycle and the following cycle. Thus the
cycle which spanned 80 million years from the mid-Cretaceous until the
end of the Oligocène achieved senility and characteristically makes very
flat pediplains of continental extent ; whereas the two cycles spanning some
17 million years during the Miocene and Pliocene exhibit landscapes of
less widespread senility; and the most recent cycle, lasting approximately 4
million years, is limited to the major river valleys.
At numerous localities and at different times in the geological history
of Africa, sedimentation or volcanic emission has covered previously
subaerial landsurfaces. Older landsurfaces of several different ages are
thereby buried or fossilized until such time as the overlying sediments or
lavas are removed, thus permitting the older landsurfaces to become
subaerial once again. Modern erosion quickly destroys the resurrected
landsurfaces so that their original form is most accurately seen in proximity to their contact with the cover.
The age of the original development of a fossil landsurface can differ
with locality over a wide time-span. However, the age of the sediment or
lava in contact with that surface provides an upper limit, and thus for
ease of reference, that fossil surface is usually designated according to the
cover, e.g. the Prc-Karoo and Pre-Kalahari Sand surfaces. The fossil
landsurface underlying the Forest Sandstone and Batoka Basalts (the
Stormberg Group of South Africa) is now named the Intra-Karoo surface
by King (1963, p. 205) since it marks a period of erosion between the
deposition of the sediments of the Lower Karoo System and the sedimentation and extrusion of the basaltic lavas of the Upper Karoo System.
Clearly, in the strictest sense, the base of every sedimentary sequence or
extrusive lava is a fossil surface, but the only such surfaces of more than
local interest, and therefore of wide geomorphic importance in Zimbabwe,
are the Pre-Karoo and the Prc-Kalahari Sand surfaces. The last-named,
because of the Tertiary and Quaternary age of the sands, is normally one
of the Tertiary landsurfaces which elsewhere have remained subaerial
throughout their history.
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Thus the sequence of cyclic erosion surfaces which can be recognized
in Zimbabwe and elsewhere in Africa is as follows (King, 1967, pp. 274278):
Name
Geological Age
f Prc-Karoo
Late Palaeozoic (differs with locality)
\Intra-Karoo
Triassic
Gondwana
Mid- to end Jurassic
Post-Gondwana
Early Cretaceous
African
Mid-Cretaceous to end Oligocène
Post-African
Miocene
Pliocene
Pliocene
Quaternary
End Pliocene to the present-day
Each erosion cycle, in turn, evolves a series of pediplains which form
the erosion surface of that age. The term "landsurface" is used in synonymity with "erosion surface".
The ages of each of the post-Jurassic erosion surfaces were ascertained
from the fossil content of sediments resting unconformably upon those
surfaces along the African coasts. They were therefore precisely dated
near the continental margins, and extrapolation from there to the interior
has been effected by several geomorphologists. In addition, the postKaroo stratigraphy of the Kalahari and Zaire (Congo) basins also provides
a depositional complement to the neighbouring erosion surfaces. Although
some of these terrestrial deposits cannot be dated as accurately as the
fossiliferous marine horizons, together they provide a temporal reference
for the wide areas that are governed by denudation. The sequence of
crosional and depositional events in South and Central Africa since
Karoo times has been tabulated by King (1967, p. 248).
The initiation of each cycle is complementary to the tectonic and
stratigraphie history of the subcontinent. The Gondwana erosion cycle
was developed across the entire Gondwanaland supercontinent after the
Karoo basalt extrusions ceased, resulting in the evolution of completely
new drainage patterns. The vulcanicity was not simultaneous across the
width of Gondwanaland, but, starting in the South American portion,
younged progressively eastward to a Cretaceous age in the Australian
fragment (King, 1967, p. 50). The Gondwana erosion surface is therefore
slightly older westwards. Within the African fragment, involving Zimbabwe, its age spans middle to late Jurassic time. The break-up of Gondwanaland resulted in new coastlines about the eastern and western
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margins of the African fragment. This created new base-levels for the
subcontinent which in turn, initiated the Post-Gondwana erosion cycle
operating from the new coastlines.
Mid-Cretaceous times brought widespread faulting throughout South
and Central Africa accompanied by coastal warping. This instituted the
African erosion cycle which, during the following quiescent period,
developed to advanced senility and extended widely across the subcontinent at an approximate altitude of 600 metres. As a result of the
long time span which pertains to this erosion surface, ferricretes, bauxites,
calcretes and silcretes were developed in numerous localities, each type
being dependent upon the chemical nature of the soils concerned and
local climates. Remnants of the older Gondwana and Post-Gondwana
erosion surfaces remained at higher level in restricted localities, e.g. the
the primitive Zimbabwe Eastern Highlands.
During the earliest Miocene, widespread and regular uplift produced
a new base-level to which the new, rolling Post-African cycle was eroded.
At the end of the Miocene, further uplifts initiated the Pliocene erosion
cycle which has developed widespread pediplains and basins. Towards
the end of the Pliocene, strong uplift along axes proximate to the Great
Escarpment of South Africa and the Eastern Highlands of Zimbabwe
caused a new base-level and consequent active river incision, particularly
across the seaward flanks of the arches. This has produced the Quaternary
cycle which, in Zimbabwe, has not yet had sufficient time to advance far
beyond the major river courses.
The junction between adjacent separate erosion cycles either can be
sharply demarcated by a scarp which forms a nickpoint, closely resembling the ideal example shown in Figure 5, or can be zonal. In the latter
case, the two contiguous cycles overlap each other across a belt as much as
50 km, although usually 3 to 20 km wide. This gives rise to a composite
landsurface within the belt, wherein the older cycle is higher and the
younger cycle interfingers into it at lower level. Since the total relief is invariably less than 40 metres the two cycles merge together without clear
demarcation. Such composite boundaries are particularly common along
the margins of the Post-African cycle on both the inner flank where it is
combined with the African cycle as across the northern outskirts of Harare,
and the outer flank where it is combined with the Pliocene cycle as along
the northern limits of the Limpopo valley, south of West Nicholson.
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:y are indicated on Figure 3 by the penetration of Post-African 'dots'
ween African or Pliocene 'hachuring'.
Vith few exceptions, the tilting and warping movements that have
iated each new erosion cycle have occurred in the same positions,
reby repeating and accentuating a pattern established at the end of the
sozoic. In this way the Kalahari in the centre of southern Africa and
basin of the Zaire River to the north, have remained fairly static
le the axes around them have been repeatedly uplifted. Zimbabwe,
înding eastwards from the Kalahari basin, has been repeatedly uplifted
he east, resulting in the present-day varied altitudes of the same erosion
faces which had originally developed at relatively uniform altitudes.
; Tertiary and Quaternary stratigraphy of the Kalahari basin provides
complement to the erosion of the flanks, and indicates the geological
s of the various uplifts.
dinor, localized movements have given rise to excessive river deposition
1 erosion with captures, elsewhere within Zimbabwe, which will be
cussed in the forthcoming chapters.
Certain factors of both geological and biological nature are characistic of particular erosion surfaces. The African cycle is typified by a
:, featureless horizon at high level—the result of the advanced senility
lieved by that cycle before the Post-African cycle was initiated. For this
son the African landsurface has been used by numerous geomorologists throughout the continent as a datum from which other sures, above and below, have been ascertained.
Where the Post-African cycle cuts across granite or gneiss outcrops
»ical 'granite topography' of curved bornhardts and whalebacks due to
'oliation planes, and castle koppies, tors and balancing rocks caused
rectangular jointing, commonly results (Figure 6). In general, the
;her the proportion of potassium-bearing feldspars in the rock, the
sater the likelihood of exfoliation will be. Conversely, lower proportions
potassium result in less rugged and distinctive scenery. The nature and
sitions of the joint planes in the granitic or gneissic bedrock govern
; type of land-form which is developed, invariably under a subaerial
vironment. Curved exfoliation planes cause steep-sided bornhardts
lich may rise to as much as 500 metres above the surrounding pediment,
ch particularly large examples can preserve fragments of the earlier
ssion surface across their summits as at Domboshawa 30 km north of
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b. Whaleback

a. Bornhardts

c. Castle Koppie

d. Tor

e. Balancing Rocks

FIG. 6.

Types of granite landform

Harare, although the majority are encompassed within a single ero;
cycle. Bornhardts which display low height over a relatively broad i
(Figure 6b) are frequently termed whalebacks. Most of the slopes
bornhardts and whalebacks exhibit bare rock, since soil and weathf
debris with consequent vegetation are able to collect only in depressi
and irregularities on the outcrops (Plate I).

Rectangular jointing also gives rise to characteristic landfot
resulting from the increased and deeper weathering activity which
structures permit. Thus castle koppies, which rarely exceed 100 me
in height and do not record earlier erosion surfaces, are an assembl
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of boulders some of which may. measure up to 10 metres across, contiguous with pockets of soil and vegetation. Prolonged erosion removes
the soil, leaving piles of boulders resting on and against each other to
form tors (Figure 6d, Plate II). In numerous localities, large boulders are
seen to rest on remarkably small bases, sometimes in incongruous formation, when they are known as balancing rocks and are the last remnants
of larger features (Figure 6e).
Although exfoliated and rectangularly jointed bedrock normally occur
in separate localities, it is by no means unusual to find the two types, with
their resultant landforms, closely juxtaposed (Figure 7).

FIG. 7.
"Granite topography" south of Bindura showing a bare granite
bornhardt in the foreground, with vegetated, rectangularly jointed castle
koppies in the background.
The Pliocene and Quaternary cycles, being limited as they are to the
proximity of the major river courses at low altitude, include only those
areas experiencing a hot climate. As a result, baobab trees are a common
feature in the vegetation in these localities.
GEOLOGY
Zimbabwe geology plays an important role in the development of the
country's modern scenery. The juxtaposition of outcrops of resistant
and less resistant rock-types commonly results in irregularities in the
topography. These altitude differences may either be incorporated within
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a single, younger erosion cycle or, if the relief is sufficient, the summitline
of the resistant formation may have preserved a remnant of the preceding
erosion surface. In addition, resurrected fossil landsurfaces are more
commonly preserved across resistant rock types.
The Zimbabwe stratigraphie column is displayed in Figure 2, and the
geological map shows the distribution and relative ages of the outcrops
across the country. The term 'schist belt' is frequently used to denote
rocks from the Sebakwian, Bulawayan and Shamvaian groups.
HYDROLOGY
The present distribution of erosion cycles is governed not only by the
geological formations and tectonics but also by the drainage patterns and
basins. Zimbabwe stretches across six major hydrological provinces,

FIG. 8.

Hydrological «ones of Zimbabwe.
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lettered A, B, C, D, E and F, in Figure 8, each of which includes two or
more principal drainage basins.
With the exception of the Eastern Highlands, the climate is characterized by a dry season from approximately mid-April to end-October,
and a wet season lasting the remainder of the year during which almost
the entire annual rainfall is collected. The flow of Zimbabwe's streams
and rivers thus varies considerably over the 12-month span. Bankfulland
flood conditions are widespread and common during December to March.
Thereafter, flow decreases until the end of the dry season, by which time
most of the smaller streams and rivers, and those rivers with sandy and
alluvial beds, show dry courses with no surface drainage. Active erosion
along the majority of Zimbabwe's river courses is therefore seasonal,
being specially vigorous during short periods.
Towards the end of the dry season manyriversexhibit separate, scattered
pools of variable size, with no through-flow, resulting from localized
deeper channels or the occurrence of resistant bands of rock creating local
base-levels and riffles. Large quantities of water can also be trapped
within sandy or alluvial floors throughout the dry season and can, in some
localities such as the Middle Save Valley, accumulate and be stored
therein over periods of many years.
The Eastern Highlands receive orographic rain in addition to the normal
seasonal-type rainfall, so that although the amounts fluctuate from
month to month, no period can be considered 'dry'. Tn consequence, the
stream and river courses in the Eastern Highlands carry water in varying
quantities at all times, except for occasional drought periods which
affect the entire country.
With the progress of agricultural and industrial activities in Zimbabwe
this century, an ever-increasing number of dams has been constructed.
The major hydrological schemes as at Lake Kariba and the vast Lowveld
project operated by the Regional Water Authority enable river flow to be
controlled throughout the year. This is particularly effective in the southeast of Zimbabwe where water from the Lesapi Dam is fed into the
Save catchment, thus maintaining controlled flow during the dry season
for the irrigation projects south of Birchenough Bridge. Lake Kyle,
Lake McDougall and Bangala Dam all provide water for the intensive
agriculture in the Triangle-Chiredzi-Nandi area.
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Elsewhere, dams supplying the population centres of Harare, Bulawayo, Mutare, Gweru, Kwekwe and Kadoma, in addition to the large
number of rural dams of varying size, all effectively alter the natural
process of drainage in Zimbabwe. This will, in time, affect the rivers'
erosive powers and resultant valley forms throughout the country;
however, viewed overall to date and for the foreseeable future, such
changes in the rate of landscape evolution arc expected to be minimal.
FOSSIL SURFACES
A fossil surface is a landscape which has been buried by either sediments or volcanicj during geologic time. If the covering material is
subsequently eroded away so that the fossil surface once again becomes
subaerial, it is then referred to as resurrected. These surfaces can persist
with minimal alteration after resurrection through periods of several
million years if they were initially carved across hard, resistant rocks.
Many of the banded ironstones, serpentinites and quartz porphyries
from the Precambrian rocks of Zimbabwe are resistant and it is apparent
that some of the schist belt ridges are resurrected and are currently undergoing their second, if not third, cycle of subaerial erosion. The Mwanesi
Range north-west of Chivhu is such an example.
Normally the age of a fossil surface is assigned as that immediately
preceding the age of the cover material, although the base of the unconformity may not be synchronous everywhere, particularly in localities
where overlap of the younger materials exists.
Strictly, each unconformity in the stratigraphie column represents a
fossil surface; but due to the antiquity of Zimbabwe's rocks and the
resultant deformation and metamorphism that they have undergone, the
only fossil surfaces in this country considered to be of geomorphic importance are those underlying (i) the Karoo sediments and volcanic?, (ii) the
Jurassic sediments, (iii) the Cretaceous sediments and (iv) the Kalahari
deposits.
The Pre-Karoo surface can be traced through its scattered but wider
spread distribution across Zimbabwe, and particularly along the margins
of the Zambezi and Limpopo Karoo troughs (Figures 2 and 3). The
precise age of the surface varies through late Carboniferous to Jurassic
depending upon the material which rests upon it, being a Carboniferous
glaciated pavement in parts of the Sanyati valley, a Permian floor in the
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inge area, a Triassic base at Nyamandhlovu and a floor for Jurassic
lit flows at Chibero, south-west of Harare. The later Triassic and
issic is, correctly, the Intra-Karoo surface, and can be located most
ly in areas where the Lower Karoo sediments are present underlying the
>er Karoo sediments and volcanics. In areas where the complete
oo column is absent and only limited horizons of fossiliferous sediits occur, as in the Gweru District, the fossil surface is designated
•Karoo, although it probably is contemporaneous with the Intraoo surface recognized elsewhere. Nevertheless it is not illogical to
sider the Pre-Karoo surface as a single entity in the geomorphic
ory of southern Africa, showing the landscape of 300 to 200 million
rs ago.
he Jurassic sediments are located in the Gokwe area and near the
Izi River in the Zambezi valley, whereas Cretaceous sediments occur
he south-eastern corner of Zimbabwe bordering Mozambique. They
iilize the Gondwana and Post-Gondwana erosion surfaces, respeclv
'he Kalahari deposits are Tertiary and Quaternary in age; thus the
faces that they fossilize are of the African, Post-African and Pliocene
sion cycles. The Pre-Kalahari surface can therefore be equated with
faces that have never been buried and are widespread elsewhere in
ibabwe. Similarly, Intra-Kalahari surfaces may equate with the
it-African arid Pliocene subaerial landsurfaces.
E-KAROO SURFACE
n many respects the Pre-Karoo landscape of Zimbabwe was remarky similar to that existing at the present day. In its large-scale form, a
jor watershed stretched in a south-west to north-east direction from the
jroximate localities of Gwanda through Zvishavane to Buhera. Thus it
s parallel to, and roughly 80 km south of, the present Zambezi-Limpopo
ide (Figure 9). Similarly, major river systems occupied depressions
the vicinities of the modern Zambezi and Limpopo valleys. Westwards,
s doubtful that the Kalahari basin of Botswana existed in pre-Karoo
ie, thus the similarity between the Pre-Karoo and modern landscape is
» marked along the western border.
[n the Hwange District, the basal contact of the Karoo System on the
jement granite-gneiss has been revealed by erosion in a number of
alities. Post-Karoo faulting is abundant in this area, so that tne initial
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FIG. 9.

Pre-Karoo landscape.

aspect of the Pre-Karoo landscape has been destroyed. Nevertheless t
fossil surface has been reconstructed at Entuba, 10 km south of Hwan
Town, from a series of recently drilled boreholes and the subtraction
faulted differentials. This evidence indicates that the gneissic floor w
broadly undulating with a few isolated small hills. Only one Pre-Kan
hill higher than 45 metres was recorded in this vicinity, and that sto<
approximately 124 metres above the surrounding pediment (K. Dugui
personal communication).
Bumboosie Hill (1152 metres) is a Pre-Karoo hill, whose height h
been accentuated by later faulting. Elsewhere across this upfaulted inlie
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modern erosion has removed the Pre-Karoo surface and the gneissic
outcrops exhibit the Post-African landsurface.
South of Lukosi, boreholes passed directly from the Madumabisa
Mudstones into the Basement rocks indicating a hiatus of Ecca beds
(Watson, 1960). This indicates a high ridge in the original Pre-Karoo
surface in this locality, which remained uncovered during the earlier
Karoo sedimentation. In the area just north of Kamativi Precambrian
rocks are directly and unconformably overlain by early Triassic sediments,
also indicating a high-level position of the Pre-Karoo floor. Neither of
these early ridges is faulted.
Although Lightfoot (1929) found no evidence of glaciation at the base
of the Karoo System in the Hwange region, more recent workers have
located tillites both in surface outcrop and in borehole cores farther east.
Bond (1970) described glacial deposits from the basin shown in Figure 10.
The faulting associated with the Sijarira Horst in the Chizarira National
Park area, which is clearly marked on Figure 2, has destroyed the form
of the basin floor. At the centre, a borehole at the Matabola Flats located
the Pre-Karoo surface at an altitude of 633 metres. On the south-eastern
side of this basin, the striated floor of a feeder glacier has been recorded
at 920 metres altitude near the Renji River, an east bank tributary of the
Munyati River (E. R. Sutton, personal communication). Glacial movement across this pavement was clearly northwards, and probably followed
an older fluvial valley.
On the north-eastern margin of this basin, isolated small deposits of
basal Karoo sediments have been recorded in the Sanyati basin; and the
tributary Msukwi River valley is a fossilized Pre-Karoo depression at the
north-eastern end of these scattered localities. Other small feeder glacial
valleys have been recorded in Ihe vicinity (Mann, 1971) and clearly the
Sanyati Valley was itself glaciated. The adjacent Mtirikati Range, composed of Lomagundi Group quartzites is probably derived from the
Pre-Karoo landscape.
The Pre-Karoo landscape therefore appears to have been more rugged
on the eastern side of the Dwyka basin, with the relief being accentuated by
glacial action in earliest Karoo times. On the western side of the Lower
Karoo basin, at Hwange, Entuba and Lubimbi, the Pre-Karoo floor is very
slightly younger, with Lower Wankie Sandstone resting on it, and is far
more regular.
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High ground to the east of the Dwyka basin is implied from the glacial
debris and its distribution. These Lomagundi Highlands, in the present
vicinity of Chinhoyi and Karoi (Bond, 1970) were undoubtedly higher
than the modern landscape so that all vestige of the Pre-Karoo erosion
surface has since been removed. Southwards, however, a flat pediplain
from the Pre-Karoo landsurface at 1300 metres altitude can be traced
south and south-west of Chinhoyi. The granite area around Zwimba is
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accordant with the summits along the Mcheka-wa-ka-Sungabeta Mountains (Lomagundi Group) and is strongly suggestive of a resurrected
plateau, the central part of which has been removed by Post-African
erosion along north bank tributaries of the Mupfure River. Unusually
deep soil and subsoil profiles (Maufe et ai, 1923) across the granites near
Golden Kopje Mine also testify the resurrected form of the modern
landsurface here. Karoo outcrops at present lie less than 40 km to the
west, but erosion from the Mupfure basin has removed virtually all the
intervening Pre-Karoo floor.
South of the Lower Karoo basin, Upper Karoo sediments overlap on to
Basement rocks (Figure 10). In the. Hwange region, Lower Wankie
Sandstone of Lower Permian age rests on the Pre-Karoo floor, whereas at
Nyamandhlovu, 40 km north-west of Bulawayo, Forest Sandstone of
Upper Triassic age lies directly on the Basement granite surface. The
modern river systems north and west of Bulawayo are clearly exhuming
the Pre-Karoo valleys and vleis at altitudes of approximately 1200 metres.
Vestiges of sandy Karoo sediments resting on this floor can be traced in
the upper Bubi valley, while abundant scattered round pebbles are found
across the vleis (Macgregor, 1928). Thus it appears that the resurrected
Pre-Karoo surface here has only recently been stripped and therefore has
undergone a minimum of modern erosion at its present-day level of
1200 metres above sea-level. This minimal erosion into the Pre-Karoo
surface of the Bubi valley has been accentuated by the capture of the
headwaters of the Bubi by the Longwa River to the east, whose valley now
lies at 30 metres below the adjacent Pre-Karoo level. The neighbouring
Tami River, also a tributary of the Shangani River, can be expected
similarly to capture headwaters of the Bubi in the near future (Macgregor,
1928) thereby further reducing any modern erosion into the flat PreKaroo surface across the Bubi valley.
Southwards and westwards from the Lonely Mine area described above,
the rivers are currently eroding their beds into the Basement rocks and,
despite relatively steep gradients of more than 2 metres/km, the valleys
are wide and open and are flanked in places by thin alluvial terraces
(Macgregor et ai, 1937). These valleys of the uppermost reaches of the
Käme, Umguza, Mbembesi and their tributaries, particularly the Tegwani,
are indubitably all resurrected Pre-Karoo valleys at present-day altitudes
of approximately 1200 metres. Some of the interfluves, as for example
the Zwankendaba Hills 6 km south-west of Inyathi Village, and the
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Thabas Ikonje ridge (1331 metres) are composed of banded ironstone
patchily capped with limonite. These are equally part of the Pre-Karoo
landscape and, because of the superior resistance of the rocks, show the
resurrected surface most accurately. Pre-Karoo relief in the Lonely Mine
area was roughly 60 metres. Certain rivers, e.g. the Mbembesi and the
Ingwegwesi near Thabas Ikonje, clearly follow superimposed courses
across the ancient rocks.
Westwards and south-westwards, adjacent to the Umguza River
course, the Pre-Karoo landsurface has been traced from 1185 metres in
farm wells near the Koce confluence. The summits of narrow ridges of
banded ironstone and hillocks of felsite nearby stand at approximately
1240 metres altitude. Nine kilometres south-east of the Koce/Umguza
confluence, numerous small Basement dacite hills, up to 60 metres high,
project through the surrounding Forest Sandstone as islands of Pre-Karoo
surface. In general, it appears that the Basement greenstones gave rise to
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subdued Pre-Karoo topography, whereas greater relief was provided by
the banded ironstones, serpentinites and dacites. These are the same rocktypes that form greater relief elsewhere in Zimbabwe where they have
been subjected to subaerial erosion for a far greater length of time.
The Pre-Karoo landscape appears to be less rugged south of the 20°
south parallel than as described from areas to the north. Here the surface
was gently undulating across granite and greenstones at 1350 to 1400
metres.
Figure 11, after a diagram compiled by F. L. Amm in 1937 and published in 1940, shows the generalized contours of the Pre-Karoo erosion
surface plotted across the Bulawayo-Gweru region. A major northtrending valley follows the approximate alignment of the Umguza River,
and a smaller depression to the east corresponds to the Mbembesi River.
A large tributary of the pre-Umguza River flowed west. Basement schists
follow the line of this resurrected valley alongside Karoo basalts. Farther
east, a major north-trending Pre-Karoo valley parallels the Vungu and
Gweru rivers midway between them, joined by a tributary which clearly
drained the Somabhula area. To the west, Amm suggested that the
modern Gwayi River approximately follows a north-west-trending
Pre-Karoo valley.
Evidence from boreholes south of Tsholotsho shows that the Pre-Karoo
surface there dips northwards more steeply than does the present subaerial landsurface (Ferguson, 1934a).
In the Manyame area north-west of Gweru City, the Pre-Karoo landsurface drops steadily and uniformly north-westwards from 1265 metres
near the confluence of the Gweru and Ingwenya rivers to 1150 metres
near the Leopardess Mine. Resurrected inselbergs are marked by a few
schist belt heights, e.g. Hozori (1351 metres) near Silobela. This northern
flank of the main Pre-Karoo watershed was apparently gently tilted in
post-Karoo times, thereby slightly increasing the gradient along the
northerly and north-westerly-flowing rivers. On palaeobotanical evidence,
Lacey (1961) equated the overlying sediments with the South African
Molteno Beds. Thus the Pre-Karoo surface in the Manyame area was a
pediplain of Triassic age.
Banded ironstones and serpentinites in the Nsiza-Shangani area form
long north and north-west-trending ridges and rounded hills which
carry the Pre-Karoo landsurface at 1425 to 1498 metres above sea-level.
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This is up to 50 metres above the surrounding African planation of the
Zambezi-Limpopo divide.
In the Somabhula area, the granitic Pre-Karoo surface was an open,
rolling landscape with few irregularities, at a present altitude of approximately 1390 metres. However, north-west of Willoughbys Siding the
Pre-Karoo surface included a north-trending watershed which rises to at
least 1428 metres above sea-level. The present-day Somabhula and
Ngamo rivers flow along relatively broad and shallow resurrected valleys.
In the Gweru area and along the watershed to Felixburg, the resurrected
Pre-Karoo landsurface and the modern African planation are very
closely aligned. Figure 3 shows most of this belt as African erosion
surface, with only localized patches of Pre-Karoo floor. The latter surface
is, however, more widespread than could be shown accurately on a map
of that scale, since it can be traced from one small Karoo deposit to the
next, but merges imperceptibly with the African landsurface in between,
at 1460 metres above sea-level. Rises in elevation across more resistant
strata, as at Iron Mine Hill and Gwelo Kopje, represent the resurrected
Pre-Karoo erosion surface. Gwelo Kopje (1488 metres) carries the summit
of a Pre-Karoo ridge composed of banded ironstones, beneath an irregular/covering of younger Kalahari ferricretes and sands. In early Triassic
times this ridge stood about 100 metres above the surrounding granitic
pediplain before being buried, either partially or completely, by Upper
Karoo sands.
East and north of Gweru City, the Pre-Karoo landsurface drops steadily
from 1460 metres near Thornhill to 1405 metres 3 km south-east of
Zaloba Siding, i.e. over a distance of approximately 15 km. Certain
portions of the Pre-Karoo floor in this belt, centred about Mnyami, are
overlapped by Kalahari deposits.
Resurrected Pre-Karoo vestiges can be traced south and south-east of
Chegutu where scattered small hills and rises are now bereft of Karoo
rocks. The Rutala Hills, Lone Kopje south of Chegutu, Mtirikati southeast of Chegutu and Elephant Hill south of Kadoma and others, appear to
form ancient residuals at 1243 to 1413 metres elevation. The lower
remnants cut across quartz veins within the granite, whereas the higher
ones exhibit silicified serpentinite on the Great Dyke (Wiles, 1957), indicating the antiquity of the Dyke as a topographic feature. Southwards, the
Mashaba Hills have a Pre-Karoo surface in close accord with the African
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summit planation. Nearby Chombe, composed of sediments not shown on
Figure 2, and basalts, preserves the Pre-Karoo surface well below the
present flanks of the Dyke, and therefore indicates a Pre-Karoo relief in
this area of roughly 110 metres. Southwards along the Great Dyke,
Karoo outcrops become more distant so that the occurrence of any PreKaroo landsurface becomes less certain. Thus the norite Selundi Range
immediately north of Shurugwi and others could contain elements of
Pre-Karoo derivation, although the younger African cycle dominates.
In addition to residual hills marking the Pre-Karoo landsurface,
certain localities on granites have abnormally deep soil profiles and
weathering zones up to 60 metres thick. Such excessive weathering
cannot have been produced solely within Post-African erosion cycle time ;
thus resurrection of Pre-Karoo soils in these areas is highly probable.
Figure 3 shows these areas as Post-African landsurfaces, since modern
erosion has undoubtedly removed the pristine resurrected soil surface.
Nevertheless, the former extension of the Pre-Karoo landsurface across
the granites (i) between the Mwanesi Range and the Mashaba Mountains,
(ii) east and south-east of Kadoma and (iii) in the Zwimba area south of
Chinhoyi cannot be disputed. In addition, pockets of Karoo sediments
trapped in caves and sinkholes in the Lomagundi Group dolomite some
45 km north-west of Kadoma, testify to the removal of the Pre-Karoo
landscape from that locality.
The summitlines of the resistant banded ironstone and jaspilite ridges
along the schist belt outcrops in the Kadoma and Kwekwe areas are
derived from the Pre-Karoo landscape, and have probably undergone
minimal change since resurrection. Thus across the broad area north of the
watershed to the Sanyati basin, the Pre-Karoo landsurface approximated
closely to the present-day terrain, except that the granite pediplains
would have been a little higher, thereby imparting reduced relief compared
with the modern aspect. Only a few isolated localities, as at Chombe,
would have exhibited greater relief during Pre-Karoo times than at present.
The Pre-Karoo levels undulate around 1480 metres but rise to a
maximum altitude of 1527 metres on the crest of Zoma some 30 km
south-east of Mvuma. Other vestiges of the Pre-Karoo landsurface in the
Felixburg region all indicate similar altitudes. Within 20 km north and
north-west of this locality, the headregions of the Sebakwe River and its
tributary Umvuma River, follow Pre-Karoo lines at altitudes of 1260 to
1330 metres. Bliss (1962) stated that within the upper Sebakwe drainage
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basin, abundant boulders, pebbles and residual sand resting on the
Basement rocks testify to the former wider extent of Karoo rocks in the
Mvuma region. Being so near the present-day watershed it is unlikely
that they have travelled any great distance and it is therefore probable
that much of the modern scenery in the upper Sebakwe basin is, in reality,
a resurrected Pre-Karoo landscape. The distribution of the schist belt
rocks and dolerite intrusions reveals the highest levels of this ancient
surface at approximately 1400 metres whereas the less resistant but more
widespread granite shows the resurrected surface undulating around
1340 metres.
Similar resurrected Pre-Karoo relief is clearly shown to the north in
the Mwanesi Range, north-west of Chivhu (Figure 3). This range trends
north-north-east to south-south-west over a distance of 45 km and is
composed of resistant Upper Bulawayan jaspilites, serpentinites and
banded ironstones interbedded with soft phyllites (Worst, 1962b). Apart
from its southern extremity, it is surrounded and locally overlain, particularly on the eastern flank, by Karoo sediments and basalts and also
by sediments of Kalahari age (Figure 2). Differential weathering in PreKaroo times formed the double ridge of hills some 8 km apart which
are joined at their northern and southern ends. Structures within the
Basement rocks indicate a closed syncline, and show that the eastern
ridge was lower in its central portion during Karoo times, thus enabling
the sedimentary deposition and lavaflowsto penetrate to a more westerly
position within the range, and overlying the eastern jaspilite outcrop.
The present aspect of the Mwanesi Range is thus C-shaped, governed by
the outcrops of resistant schist belt rocks. Relief across the Pre-Karoo
landsurface here must have been at least 200 metres since the modern
scenery shows 167 metres differential, with the highest points being 1531
metres at Manisi South and 1492 metres at Mbudzirumi. The average
elevation of the resurrected Pre-Karoo ridge above the surrounding
pediplain is approximately 125 metres. The Mwenezi River, tributary to
the Ngezi, crosses the northern portion of the Range and follows a
major Pre-Karoo fault line (Worst, 1962b). The Sterkstroom River to
the south, tributary to the Munyati, is probably superimposed after
developing its initial course across a wider expanse of Karoo basalt than
is now seen.
The Pre-Karoo erosion surface can equally be traced around the
eastern margin of this 'Charter' outcrop. It coincides very closely with
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ie African watershed planation across the Charter Estates, at about
160 metres above sea-level, so that the two landsurfaces are indisnguishable. However, 40 to 50 km farther east, the Bulawayan greeneries and serpentinites at Wedza Mountain rise to an irregular summit
t 1789 metres above sea-level. Surrounded by the Post-African erosion
jrface, Wedza Mountain represents a Pre-Karoo residual which must
ave stood as a ridge some 330 metres high above the flanking granites.
I was possibly never completely buried beneath the Karoo sediments
nd lavas, and has therefore remained a resistant massif through a long
eriod of geological time. Between Wedza Mountain and the outcrop
f Karoo sandstones, not only has the Pre-Karoo landsurface been
esurrected but has been largely removed. The present-day Post-African
mdsurface in the upper Save basin shows a relatively fine texture of
lissection some 60 to 150 metres below the projected Pre-Karoo erosion
urface.
In the Limpopo province, rocks of the Karoo System have been preerved as a result of down-faulting of post-Karoo age. Borehole logs
ecord the complete sequence of sedimentation, commencing with glaciallylerived tillites of Dwyka age resting upon a floor of Limpopo Mobile
Belt gneisses (Thompson, 1975). Not only are the margins of the outcrops
'aulted, as is shown on Figure 2, but the sedimentary beds underlying
he basalts are also fragmented and irregular. Several boreholes located
n the vicinity of Singwesi (north-west of Beitbridge) record the gneissic
Pre-Karoo landsurface at depths of approximately 70, 120, 266 and 465
metres. Although the Carboniferous landsurface might have possessed
iome relief, the present altitudes are so diverse as to be useless for projecting the Pre-Karoo landsurface across the southern margin of Zimbabwe.
North-east of Chiredzi, the Bangari Pinza Range is a recently resurrected Pre-Karoo ridge, now rising to 575 metres altitude. Between the
heights of Belingwe North and Mount Buhwa, and the down-faulted
Karoo floor of the Limpopo trough, all vestige of the Pre-Karoo landsurface has been removed by the Tertiary erosion cycles. In all likelihood,
Belingwe North and Mount Buhwa were residual masses in Pre-Karoo
time and the surrounding pediments stretched at a lower altitude which
was nevertheless higher than the modern Post-African surface. The
dominant Pre-Karoo watershed passed north-eastward from the line of
Belingwe and Buhwa mountains to the heights of Wedza Mountain
(Figure 9). All vestige of the Pre-Karoo landscape east of this has been
removed by intervening erosion.
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INTRA-KAROO SURFACE
The Intra-Karoo landsurface marks a hiatus in Karoo deposition pri(
to further deposition and extrusion of the basalts (as distinct from tf
Pre-Karoo floor of an ever-overlapping basin), and has been positive!
identified on the surface in only one locality in Zimbabwe. At an altituc
of approximately 350 metres in the Limpopo valley, at the coincidence c
the outcrop of Upper Karoo sediments with the road between Malipa
and Sengwe, i.e. near the south-eastern corner of the Selungwe Plateai
is an expanse of Intra-Karoo surface, several hectares in extent.
Immediately underlying the basalts, this gently sloping pavement i
littered with waterworn pebbles and boulders, 3 to 20 cm across, corr
posed of red Upper Karoo sandstones. It lies on the eastern slopes of th
unnamed, meandering river valley which drains south-east from th
Shurugwe beacon area, and cannot be attributed to the present Quatei
nary erosion cycle of the locality. It is therefore a small expanse of th
recently resurrected, pre-basalt, Intra-Karoo landsurface.
During late Triassic times, this site was thus either part of a pedimen
which was subjected to repeated sheetfloods, or was the bed of a majo
river. In view of the scattered nature of the rudaceous deposits, the forme
possibility seems the more likely; Quaternary erosion down the moden
slope has removed the previously greater extent of the resurrected Triassii
pediment. Post-Karoo faulting has, in all probability, raised the altitud«
of this fossil landsurface to greater altitude than that which prevailec
during its development.
Within the Zambezi basin, an unconformity of varying degree separate:
the Lower Karoo from the Upper Karoo System. It is well developed
north of Gokwe, and represents the Intra-Karoo erosion surface. Since
this fossil surface can be positively identified only along the unconformity
outcrop, it forms a very minor part of the local geomorphology.
JURASSIC SURFACE
The Gokwe Formation (Bond and Bromley, 1970) has a maximum
thickness of some 90 metres, divided into lower calcareous and upper
white sandstone members. It rests unconformably on the Karoo System
and is itself unconformably overlain by the Kalahari beds. The Gokwe
Formation is considered to be latest Jurassic in age from palaeontological
evidence. Outcrops of these rocks occur immediately west and south-west
of Gokwe (Figure 2) and denote the filling of a lake at least 120 km long
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(approximately east-west) and 110 km wide. Present-day altitudes of the
floor of the Gokwe Formation, i.e. the buried Gondwana landsurface,
are about 1150 metres at its western extremity near Sai, about 1220
metres at its eastern end near the eastern edge of the M?.fungabusi Plateau,
and about 1125 metres 50 km south-east of Gokwe Village. The contact
is transgressive on to older horizons in a westerly direction, and it is
apparent that the Gondwana erosion cycle had removed large quantities
of Karoo basalts and sediments in the Gokwe region, prior to the burial of
that landsurface. Limited field evidence indicates the probable position of
a major river valley towards the present locality of the Sengwa valley, with
drainage to the south and south-east, during Gondwana tirr.es. Subsequently, in earliest Post-Gondwana times, a depression developed to
the east of that valley and changed the local drainage conditions to a
centripetal pattern similar to that prevailing at Makarikari in Botswana
today. Bond and Bromley (1970) suggested that the climate during the
Gokwe Formation sedimentation was predominantly semi-arid so that
the lake was subjected to intermittent floods separated by long periods
of drying-out.
Dinosaur-bearing Jurassic sediments occur on the floor of the Zambezi
valley in the Guruve District, and south-east of Mkumbura. Beneath all
these outcrops the Gondwana erosion surface occurs at approximately
410 metres above sea-level where it has been slightly depressed to receive
the younger sediments. Armstrong et al., (1967) described the deposits
in the vicinity of the Kadzi River, which are marked on Figure 2, as
Cretaceous, giving no details concerning the basal unconformity, which is
generally masked by younger sediments and soils.
CRETACEOUS SURFACE
In the south-eastern corner 'of Zimbabwe, the unconformity between
the unfossiliferous Malvernia Beds, which are almost certainly Cretaceous
in age, and the underlying Karoo rocks, is usually hidden by talus and
soils. The erosion surface thereby fossilized, under continental conditions,
can be either the Gondwana or the Post-Gondwana. It appears to have
been somewhat irregular (Cox, 1963) with basins and depressions in the
Karoo granophyre showing along the sinuous contact with the younjrer
sediments. Since no rivers or excavations have cut through the Malvernia
Beds, exposing their floor south of their overlapping contact, no further
information is available concerning the character and altitudes of the
fossilized landsurface up to the Mozambique border. Cox (1963) cal-
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culated from limited field evidence that the Malvernia Beds could be
approximately 270 metres thick, which would suggest an altitude of little
more than 100 metres for the buried surface adjacent to the Mozambique
border.
Movements creating a basin in this locality, in which successions of
horizontally-bedded red and white sands with associated pebbles and
cobbles collected, may have coincided with the major movements which
split Gondwanaland and initiated the Post-Gondwana erosion cycle.
If this is so, then the fossilized surface beneath the Malvernia Beds is the
Gondwana landsurface. On the other hand, faults at the edge of the Karoo
outcrops between Bendezi and Chisumbanje indicate that this corner of
the country has been down-faulted in post-Karoo times. If they were
contemporaneous with mid-Cretaceous faulting elsewhere in Africa, the
floor of the Malvernia Beds would be the Post-Gondwana erosion surface.
Until the Malvernia Beds can be accurately dated, the age of their
floor must remain uncertain and either the Gondwana or the PostGondwana landsurfaces could be represented. Over a lateral distance of
some 170 km between the heights of the Chimanimani Mountains and the
northern edge of the Malvernia outcrop, the Gondwana erosion surface
shows a differential of approximately 1900 metres, and the Post-Gondwana similarly 1675 metres. This has been achieved almost entirely by
faulting of post-Karoo age.
PRE-KALAHARI SURFACE
Post-Cretaceous sediments embracing the Kalahari System are widespread in Zimbabwe north of 20° south and west of 31 ° east, and cover
approximately 11 per cent, of the total area of the country. The principal
occurrences are clearly in the Hwange, Lupane, Gokwe and Nyamandhlovu districts, but additional smaller and scattered outcrops are
recorded at Bulawayo, Gweru, Lalapansi, west, north-west and north
of Chivhu, and Mvuma to Felixburg (Figure 2). During earlier times,
these deposits formed a more continuous cover across the underlying
Basement and Karoo rocks, possibly in the form of an ubiquitous blanket
over the entire north-western and central parts of Zimbabwe. Subsequent
erosion has removed the unconsolidated sediments along the river valleys,
as is clearly shown in the Nyamandhlovu and Lupane districts and
across broader pediments on the eastern periphery.
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The bulk of the Kalahari deposits are aeolian sands of probable
Miocene/Pliocene age (Bond, 1963). Under the conditions prevailing at
that time, the thickness of the accumulating wind-blown material differed
considerably from one locality to another but, overall, would have
thinned progressively with increasing distance eastwards. In similar
fashion, the precise time of deposition differed from one locality to
the next. Older deposits underlie the sands towards the west, approaching
the Kalahari basin, in discontinuous beds. These include calcretes and
chalcedonies which were developed at the end of the African erosion
cycle of late Oligocène age, and loosely cemented Pipe Sandstone whose
deposition was complementary to erosion in the Post-African and Pliocene
cycles. Basal deposits around the fringes of the Kalahari System, as at
Bulawayo and Gweru, commonly include ferricretes or 'Kalahari ironstone'. These are considered to be secondary, resulting from the leaching of
iron out of the overlying sands and concentration of it along the less
permeable floor. Basal conglomerates are scattered, and are commonly
composed of Karoo sandstone pebbles cemented in a silicified and
ferruginous matrix.
Later erosion has resurrected the Pre-Kalahari landscape and, in
large measure, has further eroded the pre-Kalahari rocks in the process
of normal cyclic landscape development, around the southern, eastern
and northern margins of the deposits. The Pre-Kalahari sand floor is
generally the African or Post-African erosion surface.
A more complete record of the entire Kalahari System, dating from
pre-Miocene time, is recognized around Victoria Falls. In railway-cuttings
near the station (Maufe, 1938) the beds overlying decomposed Karoo
basalt are approximately 10 metres thick, of which at least half are the
youngest red sands which overlie more diverse, bedded materials. The
section described by Maufe at Victoria Falls can be co-ordinated with
the erosion cycles developed across the landscape in the following way :
Equivalent erosion
Thickness
Material
cycle
Up to 5 metres
Red Kalahari sand "\ Pliocene and
10-60 cm
Carstone nodule bed J Quaternary
7 cm-2 metres
Red pebbly sand \
p
.- .
Up to 110 cm
Pipe Sandstone
J
30-110 cm
Kalahari chalcedony
African
More than 1.5 metres Decomposed grey
Gondwana and
Karoo basalt
Post-Gondwana
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Within the above section, the positions of the Post-Gondwana and
Pliocene erosion surfaces, separated by the depositional equivalents of
the intervening erosion cycles, are sandwiched into a vertical component
of barely 10 metres. Thus virtually the entire post-Karoo geomorphic
history of Zimbabwe is reflected in this meagre section.
However, east of the Victoria Falls the interrelationships between the
Kalahari deposits and their fossil palaeogeography are more complex. The
altitudes of the Pre-Kalahari floor are markedly lower, being 920 metres
near Dete and little more than 600 metres near Binga ; while at Binga and
at Makwa, near the confluence with the Deka River, the Zambezi River
flowed across Pipe Sandstone at about 500 metres above sea-level, prior
to the filling of Lake Kariba (Bond, 1963). This last-named locality,
together with the sand or alluvium-filled depression trending eastnorth-east between Binga and the Chizarira Hills, were in all likelihood
the site of the proto-Zambezi River during early Miocene times when the
newly-initiated Post-African erosion cycle was incising the adjacent
African landscape. Within that area, Post-African erosion and sand
deposition must have occurred pari passu for a relatively long period of
Miocene times, thereby both removing and fossilizing the African erosion
surface. The later Pliocene and Quaternary erosion surfaces have removed
further amounts of Kalahari sand and African floor, and are now the
dominant landsurfaces in the area (Figure 3).
Borehole records from near Isilwana Siding 25 km south-east of Dete,
show Pipe Sandstone at the base of the Kalahari System. The floor of these
rocks indicates that the African landsurface is at 940 metres altitude.
Farther south-east near Sawmills, 20 metres of loose sands rest on the
floor at 999 metres above sea-level.
South of Tsholotsho, borehole records indicate that the base of the
Kalahari sediments at 15 to 45 metres depth is markedly unconformable
on the Karoo System.
The expanse of Kalahari sediments east of Mvuma is composed of
ferricrete overlain by unconsolidated sands. Pebbles and boulders of
ferricrete are also scattered around the neighbouring areas, indicating
very recent resurrection of the Pre-Kalahari landsurface. The sands
of this area are dominantly pale-coloured, probably the result of the
normal red-staining iron being leached into the lower horizons and thereby
enriching the ferricrete with iron (Bliss, 1962). Since all the known in situ
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tposureô of ferricrete are near streams, it seems that many of the presentay streams in this area are following valleys of the Pre-Kalahari landJape. Subsurface drainage through the sands is controlled by these
curses which "would be a locus of oxygenated water, and the precipiition of ferricrete might be expected to be more active in their vicinity"
)p. cit).
The landsurfaces fossilized by the Kalahari System near the present-day
watershed are principally the African at altitudes in excess of 1400 metres ;
ut in certain localities, as at Gweru Kopje, it is the resurrected Pre-Karoo
Lirface—see Figure 12 after A mm (1940).
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Reconstruction of the floor underlying the» Kalahari System.
(By F L Amm, 1937).

At certain places, such as along the flanks of the Mwanesi Range, and
at Bulawayo and Gweru, the resurrected Pre-Karoo surface was immediately refossilized by Kalahari sediments so that the Pre-Kalahari and
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Pre-Karoo surfaces are as one, across steep slopes of resistant Baseme
ironstones.
On the Gokwe Plateau, the Kalahari sediments comprise Pipe Sandstoi
with silcrete nodules at the base overlain by unconsolidated sands. The:
rest on the Jurassic sediments and the contact marks an erosion surface <
Cretaceous to Miocene age. In all probability, judging from its altituc
and locality, it is the Miocene Post-African erosion surface, although tl
eastern flank through Mafungabusi at 1342 metres is undoubtedly tl
Oligocène African landsurface.
THE EASTERN HIGHLANDS
The Eastern Highlands form a narrow northerly-trending mountainoi
belt some 250 km in extent along the Mozambique border. Thi
is by far the most varied geomorphic province in Zimbabwe, having th
greatest relief, and showing the complete range of erosion cycles. Th
highest points are principally in the northern sector, in the Nyang
Mountains with Nyangui (2227 metres) and Inyangani (2592 metres^
South of Mutare, the Vumba and Chimanimani mountains are als<
rugged but generally do not reach such heights. Most peaks rise *o abou
2290 metres but two are substantially higher—Binga (2440 metres
and Mawhenge (2399 metres).
The rivers of this geomorphic province feed either westwards to th<
Inyangombe, Odzi and Save rivers, or eastwards to the Gairezi, Pungwe
Honde and Haroni rivers and others crossing into Mozambique. Becaus<
of the ruggedness of the topography, the diversity of the erosion cycles anc
various geological controls, waterfalls of different height are a commor
feature along the river courses in the Eastern Highlands, e.g. Pungwe
Falls and Mtarazi Falls south of Nyanga and the Bridal Veil Falls ai
Chimanimani. The altitudes of the valley floors are very variable throughout this geomorphic province. The lowest points on the Zimbabwe side of
the border lie along the Gairezi River valley in the northernmost sector,
at less than 600 metres above sea-level.
Since Gondwana times, the belt conforming to the Eastern Highlands
has been the locus for repeated uplift, principally during the movements
that initiated the African, Post-African, Pliocene and Quaternary erosion
cycles. Thus the altitudes of the respective erosion surfaces, fall with
distance eastwards across Mozambique to the coast, and less markedly,
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westwards across Zimbabwe to the Kalahari Basin in Botswana. In
consequence, the planations of Post-Gondwana, African and Post-African
age are seen at their highest altitudes within the Eastern Highlands
geomorphic province, and in some localities the same erosion surface
occurs at different levels (berms) separated by minor scarps, due to erosion
into the tilted landsurface.
Across Mozambique, the uplift along the western border has caused
active erosion to take place along the entire length of the river courses.
The youngest erosion cycles span the width of Mozambique (along the
river valleys) and encroach headwards into Zimbabwe territory. For this
reason the Pliocene and Quaternary erosion surfaces can be seen in the
youthful valleys of the major rivers such as the Pungwe and Honde, at
altitudes of less than 1130 metres and 750 metres respectively, on the
eastern margin of this geomorphic province.
Politically, the Eastern Highlands geomorphic province spans the
Zimbabwe-Mozambique border which generally follows arbitrary lines
linking one high point with the next. In the north, the major part of the
mountainous belt lies within Zimbabwe, whereas the Chimanimani
Mountains in the extreme south are predominantly in Mozambique
territory. In general, however, the Zimbabwe geomorphology provides
understanding of the entire province.
NYANGA MOUNTAINS
This highly diverse area forms the northernmost portion of the Eastern
Highlands and for purposes of simplicity will henceforth be assumed to
include the entire belt north of the Honde River. There is little penological control over the geomorphology of this district—the scenery
results almost entirely from the juxtaposition of the various erosion
cycles which in turn results from their encroachment and tilting. North
of Nyanga Village, the mountains rise from the Post-African and Pliocene
(north of 18° south) Nyajezi and Inyangombe valleys as a rampart of bare
rock up to 900 metres high. Southwards, the western edge of the mountain
belt is less sharp, and active dissection with closely-spaced vestigial peaks
occurs through the massive granite of the Juliasdale and Sanyatwe areas.
However, cliff faces up to 200 metres high also occur along the eastern
rampart of Inyangani, achieving a drop of more than 1500 metres across
precipitous slopes for several kilometres. The highest peaks occur near
Nyanga where the bevels above 2200 metres altitude carry the Gondwana
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erosion cycle as at Nyangui and Inyangani. Views from Inyangani,
Chera and Rukotso (Figure 13) show a predominance of ridges and
accordant summits at approximately 2250 metres altitude; this predominance being borne out by a Maze analysis of the area*. Inyangani,
therefore, was an irregular ridge possibly more than 350 metres high
in Jurassic times. It was probably a vestigial watershed re3ulting from a
pre-Jurassic drainage pattern which was not entirely different from the
modern pattern. These are merely the barest vestiges of the surface which,
during the Jurassic, stretched across the entire continent. Because of this
paucity of remnants, the planation of the original surface away from
Inyangani, is not particularly marked. An easterly tilt of this surface,
resultant from the repeated uplift of the western flank of the Eastern
Highlands axis can be seen from the spot heights along the western flank
of the Inyanga Plateau (Nyangui, Rukotso, etc.) compared with those
along the eastern flank at less than 2000 metres above sea-level.
The Post-Gondwana erosion cycle is responsible for the removal of the
Gondwana surface and therefore widely occurs above 2000 metres.
However, this surface is also not well-planed and the two Mesozoic
cycles are frequently present in juxtaposition without noticeable boundary
between them. In this way they present a composite topography which is
exemplified by the area marked on Figure 1 as Inyanga Mountains.
Here (Figure 13), the. Gondwana surface forms the rim of higher ground,
as Rukotso (2408 metres), Terrace Towers (2390 metres) and the edge
of World's View, whereas the Post-Gondwana surface forms the basinshaped depression about 100 metres deep, occupied by the Connemara
Lakes (Plate II).
In addition, numerous ridges and peaks rise to Post-Gondwana bevels,
within the Nyanga area. Towards Troutbeck, roadside cuttings in granite
at altitudes of 2175 metres reveal widespread stone lines 30 to 60 cm
•The Maze analysis is a useful pseudo-statistical method for plotting remnant erosion
surfaces across a map. Grids at 1 to 4 km2 are drawn across topographic maps at a
scale of 1 : 50000 or 1 :100 000. The altitude of the highest point in each square is
written on a sheet of overlain tracing paper, and the distribution of various levels can
then be drawn from these figures. The resultant map exaggerates the area now occupied
by the higher surfaces, and minimizes the younger dissection. Nevertheless, it provides
a valuable guide to the earlier extent of the higher surfaces, and accordant bevels can
be matched across rugged terrain where the eye becomes confused. Figure 13, depicting
the erosion surfaces of the Nyanga Mountains was constructed from a Maze analysis,
thereby simplifying the bevels and smoothing the boundary lines between the landsurfaces.

NYANGA MOUNTAINS

UW Ui-J
ySôi

Gondwane
Posi-Gondwana

Y///A

Seil« ol hiiomairut

Atncan
\

Post-African

I

Pliocene

j

Quaternary

DERIVED FROM A MAZE ANALYSIS
I

FIG. 13.

The Nyanga Mountains Region.

35

36

THE EASTERN HIGHLANDS

beneath the present ground surface. Such lines were not observed at
higher or lower altitudes and were therefore accepted as a diagnostic
feature of the Post-Gondwana erosion surface. Thus the ridge linking
Inyangani with Troutbeck is dominantly a Post-Gondwana surface,
currently undergoing active erosion within the African erosion cycle.
Additional Post-Gondwana remnants can be traced eastwards and
north-eastwards from Inyangani towards the Mozambique border, at
the same altitudes of 2040 to 2200 metres and showing a slight eastward
drop. Westwards the Post-Gondwana erosion surface is limited to the
summits of the highest granite peaks in the Juliasdale and Sanyatwe
areas e.g. Manyoli. In this locality the original surface (2040 to 2160
metres) has been deeply and widely dissected so that little remains across
the differing summit heights. It can, in fact, be most clearly discerned
when viewed from the slopes of Inyangani to the east, and is seen to reach
higher levels than the more widespread African planation (Plate III).
Detailed research on the slopes of Inyangani (Harper, 1969) has shown
that the east-facing slopes have been more subject to frigid conditions
than those facing weit. Thus frost-wedged rocks occur at 2500 metres
and above on the western slopes, but at 2285 metres on the eastern slopes.
Similar variations of periglacial effects also occur on Rukotso and Terrace
Towers, and are due to meteorological controls since the dominant
moisture-bearing winds blow from the Mozambique plains in the east.
This frost-wedging is clearly inactive now and must have been developed
during the Quaternary when the climate was cooler and wetter. There is
no evidence of perennial snow or glaciation—which is in accord with
Pleistocene snow-line levels extrapolated from Lesotho and the Natal
Drakensberg. Nevertheless optimum conditions would have prevailed
in the Eastern Highlands at that time, for abundant moisture and frequent
freeze-and-thaw processes (multigelation).
Tyndale-Biscoe (1958) remarked that much of the highest ground of the
Nyanga District is composed of dolerite sheets and suggested that they
have acted as a resistant and protective capping to the underlying rocks
which are mainly granite. This seems feasible, although similar dolerite
outcrops also occur in low-lying areas in the Inyangombe valley. The
emplacements in the Nyanga Mountains take the form of two thick
sheets with a total thickness of approximately 400 metres, which do not
conform with the distribution of the Mesozoic landsurfaces. The geomorphology therefore, is not directly attributable to the local stratigraphy.

PLATE I

Bornhardts near Mutoko
PLATED

The Gondwana and Post-Gondwana erosion surfaces at the Connemara Lakes

PLATE III

The view westwards from Inyangani towards Juliasdale
PLATE IV

Jointed and weathered quartntes, Chimanimani Mountains
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In the Nyanga District, the African erosion surface occurs at its highest
position within Zimbabwe. Averaging 2000 metres in altitude, the African
cycle provides high-level plateaux and ridges which are conspicuously
lower than the Post-Gondwana and Gondwana levels mentioned above.
Across the Maze analysis of the Nyanga map (Figure 13), altitudes
between 1900 and 2100 metres have been included within the African
surface; which thereby shows very clearly flanking the older bevels to
east and west with a southerly projection south-west of Inyangani, and
forming the Juliasdale Plateau. In addition a few summit levels east of
Inyangani and near Nyanga Village reach these heights. These several
localities were initially united in a single expanse of early Tertiary landscape, however, Post-African incision has subsequently intruded. Field
evidence shows considerably more Post-African dissection into the
African surface, which the Maze analysis eliminates, and thus the plateaulike expanses are commonly of slightly rolling aspect.
Plate III depicts the view west-south-west from 2300 metres on the
western slope of Inyangani. The forest-clad plateau and accordant levels
are the African surface at 2000 metres, while the broad shallow valley in
the foreground is the upper Pungwe which takes its source on the slopes of
Inyangani. On the horizon, the African surface of the Juliasdale Plateau
can be discerned, bearing a few Post-Gondwana residuals about 150
metres higher, some of which have a bornhardt form.
Part of the spectacular scenery of this area results from the sheer
scarps more than 1000 metres high, which bound the highest plateaux.
Within these drops, the intermediate erosion cycles, i.e. sporadically the
Post-Gondwana but commonly the African, are cut out, since the encroaching Post-African erosion cycle across the valley floors has reached
the foot of the scarps. Such exclusion of intervening erosion surfaces can
only occur in localities where the rocks at lower level are soft and quickly
eroded, and those at higher level are resistant; and at the same time where
regional uplift has caused accelerated recent erosion.
The African erosion cycle is responsible for the youthful dissection
into Post-Gondwana landsurf aces at high level. For example, Troutbeck
Hotel occupies an African basin at 2020 metres surrounded by a PostGondwana rim approximately 100 metres higher. North of Rukotso,
broad saddles across the Nyanga Mountains exhibit the African erosion
cycle at 2030 metres, separating the Mesozoic levels of Nyangui (the
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northernmost peak of this mountain belt) from the principal occurrences
between Rukotso and Inyangani.
The so-called Inyanga Downs, a high plateau extending eastwards
towards the Gairezi Valley from the Gondwana and Post-Gondwana
surfaces of Rukotso, presents a gently undulating surface of African
age at its western extremity but merges eastwards through a composite
zone into the Post-African surface. The edge of the plateau at 1543 metres,
which overlooks the Gairezi River by means of a steep cliff face of about
250 metres, is far below the African level in this vicinity, even allowing for
the eastward tilting of the landsurfaces on this eastern flank of the axis of
maximum uplift. Thus the plateau west of Inyangani shown in Plate III
is a far more accurate example of an African plateau in the Eastern
Highlands than is the frequently-quoted Inyanga Downs.
The Post-African erosion cycle extends across a major portion of the
Nyanga District and encompasses altitudes between 1200 and 2000 metres.
Not only does it occur as the dominating landsurface to east and west of
the high mountain belt (Figure 13), but also as active incision into the
higher African surface, and as "ridge crests surrounded by the younger
Pliocene surface in the low-lying terrain extending from the Gairezi
and Inyangombe-Ruenya valley systems farther to the east, north and
west of the Nyanga Mountains. Within this limited area, the Post-African
erosion cycle encompasses considerable variety of topography.
At its highest positions, the Post-African is associated with the African
erosion surface either in broad, shallow form, as shown by the Pungwe
River in Plate III, or as youthful steep-sided valleys, as along the higher
reaches of the Inyangombe River. Mare Dam occupies such a PostAfrican depression within the widespread African plateau.
At its lowest positions, the Post-African surface records the summits
of ridges, commonly composed of hornfels, quartzite and schists of the
Gairezi Facies belonging to the Umkondo Group, north and cast of Elim
Mission at roughly 1200 metres above sea-level. The Majenjerc Hills and
Ruangwe Range rise to slightly higher levels due to stratigraphie controls,
but nevertheless it is the Post-African erosion surface that provides the
watersheds in the Elim area.
Between these extremes of altitude, the Post-African landsurface
incorporates considerable relief and diversity. Throughout the granite
outcrops, typical jointed and exfoliated hills and domes are present,
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showing closer spacing across and near the Inyangombc-Odzi watershed
(the Sanyatwe-Bonda area) adjacent to the African Juliasdale Plateau.
Twelve to fifteen kilometres north-west of Nyanga Village, a body of
adamellite produces a number of hills which rise sharply above the
surrounding flat pediplain, e.g. Zewa (1741 metres) and Nyapani (1768
metres) (Stocklmayer, 1978). Dolerite outcrops generally provide smoothly
rounded hills little more than 100 metres high.
South of Inyangani, the Post-African landsurface rolls gently at approximately 1840 metres and is bisected by the Pungwe Gorge of Pliocene
age. Pungwe Falls mark the nickpoint between these two erosion cycles,
and is situated barely three kilometres downstream of the elbow of
capture where the Pungwe, advancing headwards from Mozambique,
captured the headwaters of the Nyakupinga River, a tributary of the
Odzi River which rose on the slopes of Inyangani (Figure 13).
Numerous other waterfalls occur within the Nyanga District. Some,
such as the Mtarazi Falls, also mark cyclic nickpoints, whereas others,
such as Nyamziwa Falls north of Mare Dam, are the result of penological
and structural influences.
The Pliocene erosion surface encroaches into the Post-African from the
major river valleys, along the Ruenya and Gairezi river systems in the
north, and the Pungwe and Honde river systems in the south. The latter
exhibit the most youthful and active stage with characteristic scarps up
to 900 metres high, gorges and waterfalls limiting the younger cycle.
In the north, the Pliocene boundaries are less spectacular. West of the
mountain belt, a narrow zonal passage onto the Pliocene erosion surface
occurs along the road just north of 18° south in the widening Inyangombc
valley. It fingers into the higher surface at roughly 1150 metres above
sea-level, but is far more pronounced at the lower altitudes in the vicinity
of, and east of Elim Mission. The drainage systems of the Matisi River
and other tributaries of the Gairezi permit penetration of the Pliocene
erosion surface, at less than 1000 metres above sea-level, along the
eastern flank of the mountain belt to almost 18° south. The area between
the Majenjere Hills and the northern end of the high mountains at Nyangui, is two-cyclic showing Pliocene dissection into an irregular PostAfrican plateau, giving a relief of approximately 100 metres.
The lowest levels of the Pungwe-Honde belt in the south-eastern corner
of the Nyanga District are little more than 600 metres above sea-level. In
all probability they can be assigned to the Quaternary erosion cycle,
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although there is no sharp nickpoint separating these levels from the
Pliocene erosion surface forming the inselberg-studded pediments at the
base of the cliffs over which the Mtarazi Falls drop. In several localities
along these lowest positions, the river and stream courses widen into
small swamps over short distances. Rarely do they extend for more than
one square kilometre.
Above the widespread flat valley floor rise the Mapokana Hills and
other peaks to the south, marking a dolerite outcrop with a relief of up to
450 metres. Smaller granite koppies within the Honde floor can be attributed to resistant pods and are unlikely to be of cyclic origin.
MUTARE REGION
South of the Nyanga District, the rolling Post-African erosion surface
dominates at 1500 to 1900 metres altitude along the Honde-Odzi watershed, with the relief increasing towards those river valleys. Whereas the
Honde River, actively draining eastwards, has sharply incised to less than
1000 metres above sea-level within 5 km of this watershed, the Odzi
River draining southwards at this same latitude, has its bed at 1275
metres. Thus, despite the proximity of the lower Pliocene surface in the
Honde valley, the Odzi valley lies within the Post-African cycle.
The principal area of high ground within the Mutare region is that
covered by the Stapleford Forest Reserve. This area together with a
number of high points to the west, e.g. Ejenja (1805 metres) and its
neighbours, 15 km north of Premier Estates, appear to be fragments of
the African landsurface.
Through the Stapleford area the surface is largely composite, an
association of the encroaching Post-African with the older African
surface remaining at higher levels. Ruuinji and Nuza stand above as
Post-Gondwana residuals (Figure 14). Both the African and PostGondwana surfaces are some 300 to 350 metres lower here than in the
Nyanga District, the result of minimal uplift in this central section of the
Eastern Highlands. Uplift to north and south was conspicuously greater.
Grubb (personal communication) has noted that within and to the southwest of the Stapleford area, positions above 1500 metres altitude (principally the African landsurface), carry bauxite deposits. With compositions
of 40-50 per cent gibbsite, the deposits are particularly well developed on
the east-facing, windward slopes and bear little relation to the underlying
bedrock.
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Elsewhere through the Mutare region, the topography is governed
local stratigraphy within the Post-African erosion surface. Outcrops
the Mutare schist belt, which trends west to east into Mozambiq
territory, cause a relief of more than 700 metres. Differential erosi
across the schist belt rocks has considerably altered the courses of sevei
of the rivers and streams by capture (Phaup, 1937). However, since t
political boundary near Mutare follows a watershed, all the Zimbafr
rivers except the Muneni, presently drain westwards towards the 0<
River. The Odzani River and the basin occupied by Lake Alexander
within the Post-African erosion surface. The Odzani Falls, in reality
series of rapids and falls along half a kilometre of river bed, are caus
by the outcrop of a resistant dolcrite dyke.

There are three roughly parallel lines of mountainous terrain compos
of the older resistant rocks of Basement schists. The northernmost h
stretches between Penhalonga and the Imbeza valley including Chin)
njera reaching a maximum altitude of 1580 metres but dropping we:
wards. The second belt is the Christmas Pass Range immediately nor
of Mutare which reaches 1734 metres at Cecil Kop. This latter range al
drops westwards, but includes Nyachakanga (1577 metres) immediate
north of Feruka. The increased height eastwards of both these ranges
largely due to the increased proportion of serpentinite and talc sch
which occurs among the greenstones to the east, rendering them mc
resistant (Phaup, 1937). Within the Mutare River valley between the
two ranges, banded ironstones form minor ridges, and greenstones foi
hills 150 to 200 metres high. Serpentinites form the third and souther
most line, comprising lower rounded hills and ridges up to 250 meti
high immediately south of Mutare. Other small serpentinite hills <
the south-eastern outskirts of the City and a line of hills, 230 metres hi]
occur at the eastern end across Premier Estate.
While the highest points along the Christmas Pass Range probably ji
reach the African bevel at about 1720 metres, much of the character
these hills would have been carved in earlier times.
Surrounding the schist belt rocks, granite gives rise to the lower terra
through the City and north-westwards, across the lower portion of t
Odzani River's course. Within the Mutare basin, four castle koppies ri
approximately 230 metres above the level of the Sakubva River. T
Post-African erosion surface encompasses all these levels, and includ
an incipient river capture wherein the Muneni River, which flows eac

VUMBA MOUNTAINS

43

wards through the gap of Forbes border post at an average gradient of
1 : 56, will shortly abstract the headwaters of the Sakubva River which
flows westwards at an average gradient of 1 : 112 (Burton, 1974; King,
1951).
VUMBA MOUNTAINS
Geomorphologically, the Vumba Mountains include not only the
adjacent ridges and peaks in Mozambique territory, but also .the granite
hills enclosed by the Dora, Odzi and Mpudzi rivers. The southern boundary of this area is taken to be the east-west line of the Nyamaraka,
Nyamataka and Zonwe rivers. Geologically the area is composed solely
of granite of the Mutare batholith, with younger dolerite intrusions.
Around the fringes of the Vumba massif, the granite forms high hills
exhibiting both exfoliation and rectangular jointing. The most distinctive
of these lie immediately south of the Dora River and reach the level of the
African erosion surface at Mawewe (1728 metres) and Dangari (1782
metres). Lower peaks and ridges fall within the Post-African erosion
cycle (Figure 14).
The Vumba Mountains are in the form of a dissected plateau of African
age at roughly 1700 metres, surmounted by a few Post-Gondwana
residuals, of which Castle Beacon (1906 metres) is the highest, and
exhibits both exfoliation and rectangular jointing. Post-African encroachment around the perimeter and along the youthful valleys of the Zonwe
River and its tributaries, increases the scenic variation of the area.
Southwards and eastwards the tributaries of the Zonwe River have
eroded to a remarkably low level. Thus the valley floor of the Nyamaraka
and Nyamataka rivers (known locally as the 'Burma Valley') and the
Rusapi River, exhibit the smooth pediments characteristic of the Pliocene
erosion cycle at altitudes of 730 to 880 metres. Intermediate ridges and
bevels with the connecting slopes, between the high plateau and the low
valley floor, are derived from the Post-African cycle. Spot heights around
1340 metres above sea-level are particularly prevalent within this zone.
The border follows the small watershed of Post-African erosion surface
with peaks at Bomponi, Makoni and Matura, between the upper Zonwe
basin and rivers in Mozambique. The ridge's greater resistance is due to
localized enrichment in ferromagnesian minerals within the granite
(Watson, 1962b).
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SOUTHERN MOUNTAINS
The geomorphology of the southern end of the Eastern Highlands
province, i.e. between the Murari River in the north and Mount Selinda
in the south, shows a strong petrologi al and structural control. River
valleys following fault lines are particularly prevalent.
This region, also known as the Umkondo Highlands, is principally
composed of Umkondo Group sedimentary rocks and dolerite sheets
which dip gently eastwards. However, regional dips combined with the
southerly downthrow of several major easterly-trending faults, contribute towards the overall lower altitudes southwards (Watson, 1969).
Several scarps are, in fact, fault scarps and therefore are not necessarily
entirely erosional nickpoints, e.g. the major Lusitu-Tanganda fault
scarp north of Chipinge and the western wall of the Chimanimani Mountains along the Haroni valley. Although the faults are indubitably preKaroo in origin, it would appear that some may have undergone renewal
and extension in post-Karoo time (Watson, 1969).
For purposes of convenience, the Chimanimani Mountains will be
discussed separately.
South of the Vumba massif, the ridges along the Mozambique border
remain relatively low (less than 1340 metres above sea-level) for some
12 km, in a continuation of the ferromagnesian mineral-enriched ridges
at Bomponi and Makoni. Westward of the border, the valleys of the
Nyamaraka and Murari rivers are linked by a zone of hills composed of
granite and dolerite and which are reasonably accordant at about 1333
metres, thereby exhibiting the Post-African erosion surface.
However, south of 19°20' south, altitudes rise sharply to the older
erosion surfaces which then continue to approximately 20°00' south.
Viewed from the road from Mutare to Birchenough Bridge, the high
belt presents a rampart with a dissected summit planation. Binga (1984
metres) within the Banti Forest Reserve marks an irregular PostGondwana surface with a more widespread African bevel forming the
heights in excess of 1550 metres above sea-level. Nearby, the dolerite
peak of Himalaya (2211 metres), is the northernmost Gondwana residual
within these southern mountains. This ancient surface extends as a plateau
for approximately 4 km along the border to Nyamatumba beacon and is
flanked successively on the west by Post-Gondwana and African levels.
These occur through variable zones adjacent to the encroaching Post-
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African valleys which are tributary to the Chitora, White Waters and
Muwengezi rivers. The African surface is clearly seen in a table-like bevel
flanking the higher peaks, between the White Waters and Umvumvumvu
valleys.
Immediately south of the Himalaya area, the only outcrop of schist belt
rocks in this region forms a band trending south-west for 13 km from the
border and is known as the Cronley schist belt. Containing limited
quantities of serpentinite and banded ironstone within larger amounts of
greenstone and schist, the Cronley belt forms a low Post-African-bearing
ridge along the outcrop on the north side of the Nyambewa valley. These
ancient rocks form an insignificant topographic feature when compared
with the neighbouring heights resultant from vestigial Mesozoic erosion
surfaces.
The Gweni Plateau stretches between the Nyambewa valley and the
faulted Umvumvumvu valley wherein are situated Mutambara and
Cashel. Composed essentially of quartzites, shale and dolerite of the
Umkondo Group, with an average dip of 4-5 degrees, the structural
control of the geomorphology is pronounced. The African landsurface
dominates around the perimeter of the Gweni Plateau at altitudes of
1930 metres whilst the Post-Gondwana surface is carried along the central
north-east-trending 'spine' in excess of 1980 metres. The Post-African
cycle has actively eroded into this plateau around its margins and along
the Nyambewa valley, thus creating considerable relief. It has trisected
the earlier surfaces of this region so that now the African planation west
of Himalaya, south-west of Nyamatumba, and the Gweni Plateau appear
as separate entities although they were initially evolved in a single expanse.
The westerly-flowing Umvumvumvu River parallels a major fault line
in its middle reaches. Nevertheless the valley clearly shows Post-African
incision up to 900 metres below the African level of the Gweni Plateau.
Quantities of alluvium cover the river bed and banks upstream of Mutambara almost to the source. As the neighbouring parallel rivers do not
show similar amounts of recent deposition, the Umvumvumvu alluvium
must be attributed to rapid erosion of the Umkondo Group sediments
within the drainage basin, and not to any local back-tilting movements.
South of the Umvumvumvu valley, the nearly-horizontal bedding of
the dominating Umkondo quartzites imparts an unusually regular form
to the Post-African landscape at 1600 metres altitude. The local name
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FIG. 13.

Erosion surfaces of the Southern Mountains.
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'able Mountain' illustrates its appearance from the valley floor. Within
is district of Tandai, African remnants in characteristically even form,
id accentuated by the aforementioned bedding, are scattered at approxiately 1825 metres above sea-level.
Although the Zimbabwe border marks the principal watershed of this
gion, the headwaters of the easterly-flowing Musapa River cross into
lozambique through a gorge known as the Musapa Gap, about 15 km
arth-east of Chimanimani (Figure 15). The river follows the course of a
;latively minor fault (Bond, 1951) which trends at right angles to the
rike of the local Umkondo Group rocks.
The topography of the area surrounding Chimanimani shows a patchork of the Post-Gondwana, African and Post-African erosion surfaces
"igure 15). Altitudes above 1950 metres carry the Post-Gondwana
irface in the form of a much dissected plateau, from Pork Pie Hill
1973 metres) adjacent to Chimanimani Village, northwards to Musapa
'144 metres). Plateaux and ridges at 1770 to 1900 metres above sea;vel are far more widespread than are the higher levels and give rise to
ie Sawerombi Plateau, the Gwendingwe Plateau, the summits of Greenïount (the ridge immediately south of Chimanimani) and numerous
thers. They are principally composed of quartzites of the Umkondo
ïroup. This is the African erosion surface which is also dissected by the
ounger Post-African cycle. Across the Gwendingwe Plateau the slightly
jgher levels exhibit dolerite, whereas the quartzites appear some 80
letres lower. However, the two levels merge gently and evenly and there
$ no suggestion of any Post-Gondwana remnants across the Plateau,
differential erosion has caused the irregularity of the African planation
.cross the Gwendingwe Plateau.
The summit planation of the Orange Grove Plateau through the Lion
iills and Tarka Forest Reserves shows slightly lower altitudes, e.g. Peni
it 1723 metres, than the corresponding levels across the Gwendingwe
'lateau. The two Umkondo quartzite plateaux are separated by the
Nyahodi Fault which is followed by the Nyahodi River. It would appear
hat the two levels relate to the single African erosion surface, but that
datively recent renewed movement along the Nyahodi Fault has dropped
he eastern side resulting in the development of berms.
The major part of the landsurface around Chimanimani exhibits the
Post-African erosion surface. Ranging in altitude from 760 metres flank-
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ing the encroaching Pliocene erosion surface in the Odzi valley, to appn
ximately 1700 metres across most of the Orange Grove Plateau in tr
Lion Hills Forest Reserve, the Post-African erosion surface encompass<
considerable relief. Chimanimani village is situated across a Post-Africa
saddle which interrupts the Greenmount—Pork Pie Hill African level:
and which results from the insequent valleys of the Melsetter River t
the west and the Zunguni River to the east. All the river valleys, apai
from the high-level drainage above 1750 metres altitude, show th
Post-African surface, with interlocking spurs being a common featun
The Bridal Veil Falls with a drop of more than 50 metres across th
small Mutsarara River's upper course, marks the contact between resis
tant Upper Quartzites and the softer Lower Argillaceous Formatior
all of the Umkondo Group (Watson, 1969). It therefore holds no cycli
significance and lies entirely within the Post-African landsurface. Th
lateral spread of falling water across the lower portion of the Falls con
veys the 'Bridal Veil' simile, and is due to the almost horizontal beddin
of the rocks concerned.

The Haroni valley along the western flank of the Chimanimani Moun
tains falls principally within the Post-African erosion surface. Nevertheles
the lowest positions, towards the Haroni's confluence with the easterly
flowing Lusitu River at less than 600 metres altitude, show incision by thi
Pliocene erosion cycle.
Along the western edge of these Southern Mountains, the Post-Africai
erosion surface passes through a dissected, irregular terrain to the granit«
of the Odzi and Save valley floors. The Pliocene erosion surface extendi
from the Save geomorphic province across this granite at altitudes o:
less than 750 metres, but it is the rising Post-African surface that marks th(
edge of the Eastern Highlands province. Calcareous rocks crop oui
continuously within this marginal belt, but since they are chiefly calc
hornfels and highly siliceous limestone, no karst characteristics have
developed. Fluted surfaces are the only geomorphic features shown b)
these rocks.
Geomorphologically, the southern edge of the Southern Mountains ol
the Chimanimani region is marked by the Lusitu-Tanganda fault line.
South of this line stretches the Chipinge Plateau at 1060 to 1290 metres
altitude, with levels at 1 130 metres predominating. In appearance the
landscape, cut mainly across very gently folded argillaceous rocks and
quartzites of the Umkondo Group, is typically the rolling Post-African
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erosion surface. The peaks of Davora (1290 metres), Town North (1242
metres) and Kromkloof (1240 metres) nearer Chipinge Town are probably
African residuals exhibiting the same slight southward dip as is shown by
the younger, dominating Post-African surface. This analysis of the Chipinge Plateau is in accord with extrapolation from the Pliocene erosion
surface of the Middle Save region to the west and south.
The Lusitu-Tanganda fault line presents an undissected south-facing
scarp some 500 metres high, which separates the Post-African erosion
surface south of the Gwendingwe Plateau from the same surface on the
Chipinge Plateau. Geomorphological evidence, therefore, indicates that
these two areas are berms and that vertical movement of about 500 metres
has taken place along the Lusitu-Tanganda fault, with downthrow to the
south, in remarkably recent times, i.e. not before the Pliocene. Sporadic
alluvial deposits along the upper Lusitu course and westwards along the
river valleys tributary to the Save, and swampy sections along the Budzi
River south-east of Chipinge Town are in accord with these late Tertiary
movements of faulting and tilting.
CHIMANIMANI MOUNTAINS
The Chimanimani Mountains are distinct from the other Southern
Mountains since they are offset to the east from the ridges and plateaux
described above, and also since they are composed of different, more
metamorphosed, rocks. The major portion of the massif of the Chimanimani Mountains lies east of the border within Mozambique; however,
only the Zimbabwe territory will be considered. This portion consists
of two parallel south-trending ridges. The western ridge rears up as the
west face of the mountains clearly visible from Chimanimani Village,
whereas the eastern and higher range marks the Mozambique border
and lies above a thrust plane.
The residual Gondwana erosion surface is present at elevations in
excess of 2200 metres and therefore includes Dombe (2215 metres),
Binga (2440 metres) and Mawhenge (2399 metres), all due east of
Chimanimani Village along the eastern range. Southwards, altitudes
drop and the Post-Gondwana erosion surface dominates at the higher
levels. Within this eastern range, the Gondwana and Post-Gondwana
erosion surfaces present a composite form and cannot be readily separated
from each other. Thus, although the summits of Dombe, Binga and
Mawhenge reach levels that can only be Gondwana in age, the saddles
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between them are in accord with the ridge 5 km to the south at 1970
metres, which can be attributed to the Post-Gondwana surface. There is
therefore no nickpoint between the Mesozoic erosion surfaces, and along
this border ridge the two surfaces must be considered as a single unit.
Structurally, the highest Gondwana surfaces are composed of Lower
Quartzites of the 'Frontier Group', folded and thrust so that they are
piled up in a repetitive succession (Watson, 1969).
The western ridge which flanks the Haroni valley is lower and exhibits
the African surface breached at regular intervals by Post-African valleys
providing drainage off the mountains. The western ridge therefore
generally exhibits an uneven crestline including the African surface at the
higher levels which average 1750 metres, and the Post-African surface
along the saddles in between, averaging 1540 metres altitude. A few
Post-Gondwana residuals surmount the African surface at the northern
end of this ridge where the border swings westwards, at roughly 2130
metres above sea-level.
Between these eastern and western ridges stretches a grassy intermontane
pediment, 1 to 2 km wide and up to 1700 metres above sea-level, which
is underlain by the Lower Quartz-Chlorite Schist of the 'Frontier
Group'. The southward-flowing Bundi River drains the northern half of
this depression, before swinging west around the southern tip of the
western ridge and joining the Haroni River at 19°53' south. Although the
Post-African erosion surface follows the Bundi River course, the higher
fragments at the northern end of this intermontane pediment appear to
be in accord with the African surface in this vicinity.
The 'Frontier Group' quartzites are generally white in colour and
fine-grained, and they possess a well-developed system of joints and
fractures, which in their turn generate distinctive weathering features.
The crestline and upper western slopes of the western ridge are marked
by large numbers of white joint blocks giving a saw-toothed appearance
along the skyline in several localities, e.g. adjacent to the path leading up
to Banana Grove. At higher levels, and particularly across the intermontane pediment north of Musapa Gap, the jointing, combined with
inclined foliation, gives rise to large numbers of penitent rocks, i.e. inclined
joint blocks (Ackermann, 1962). Where clustered within a few hectares
these leaning, rectangular blocks resemble an ancient cemetery wherein
all the tombstones have slumped in the same direction.
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Minor weathering features developed on these Frontier quartzites
include honeycomb structures and tafoni (pits particularly predominant
on vertical surfaces). These result in irregular-shaped knobs and hollows
(Plate IV), the latter in some examples passing right through the boulder.
In general, these features measure 5 to 20 cm across although smaller and
larger examples are not difficult to find. Progressive enlargement of the
tafoni has caused coalescence of neighbours, resulting in the complicated
forms of the weathering phenomena. Tafoni normally result from accentuated weathering on weaker minerals spotting the rock exposures, and
enlarging from that point. Within these quartzites a dominance of quartz
and very minor quantities of muscovite (Watson, 1969) are the only
minerals sufficiently widespread to be considered. It is possible that
certain quartz grains have provided the initial foci for tafoni development.
Numerous granite outcrops elsewhere in Zimbabwe show inferior resistance of quartz to chemical weathering and solution.
THE LIMPOPO-SAVE LOWLANDS
The geomorphic province of the Limpopo-Save Lowlands extends across
the southernmost and south-eastern regions of Zimbabwe at an average
altitude of less than 650 metres. Numerous tributaries of the Limpopo and
Save rivers, of which the most notable are the Bubye, Mwenezi and Runde
rivers, are included within this territory.
The province boundary with the Eastern Highlands geomorphic province, immediately east of the southward-flowing Save River, is sharp
and marked by faults, whereas the northern boundary with the Central
Axis is zonal and generally indeterminate over a belt approximately 20 km
wide. The overall rise northwards from the Limpopo River valley is gentle
with gradients averaging 2.75 metres per kilometre and the pediplain which
exhibits the Pliocene erosion surface is slightly incised by the Quaternary
cycle in the numerous southward- and south-eastward-flowing tributaries,
e.g. the Shashi, Umzingwani, Bubye, Mwenezi and Runde rivers (Plate V).
Various hills and ridges up to 150 metres high, rise above the general
pediplain level as inselbergs. These normally result from the presence of
more resistant rock-types, e.g. quartzites of the Nulli Range.
Sediments and lavas of Karoo age are widespread across this geomorphic
province in down-faulted troughs (Figure 2), and thus give rise to very
localised occurrences of a Pre-Karoo landsurface and certain dissected
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structural plateaux, as in the Selungwe Hills 100 km east of Beitbridge.
Post-Karoo stratigraphy is represented by an extensive outcrop of Jurassic/
Cretaceous sediments (the Malvernia Beds) within the area of the Gona-reZhou National Park, Quaternary river alluvium and numerous igneous
emplacements of dominantly acid varieties.
The characteristic pediplain of the Pliocene landsurface stretches
remarkably evenly over an abnormally wide expanse, northwards from the
Limpopo River. The excessive erosion that has obviously occurred since
the early Pliocene movements can be attributed to constantly repeated sheet
floods, such as are sometimes recorded at the present-day. The process
governing this erosion is, therefore, more akin to peneplanation than
pediplanation, since the entire landscape across a broad area is reduced by
the passage of sheet floods instead of erosion being localised along stream
channels and scarp faces. The general altitude of this landsurface rises
from 470 metres as near Beitbridge to approximately 700 metres marginal
to the Post-African cycle north of Mount Towla on the northern flank.
The extreme regularity of this Pliocene landsurface is borne out by the
ruler-straight tracks of the railway between Sango and Rutenga, which
follows a general watershed not yet rendered convolute by active channel
erosion.
Although the Quaternary erosion cycle is indubitably present along the
lower parts of the major river courses, the junction between it and the
Pliocene pediplain is rarely a sharp nickpoint, but is more commonly
zonal, within a few kilometres of the river channel.
CENTRAL REGION
In the proximity of the main road from Masvingo to Beitbridge, the
Pliocene cycle encroaches from the south to immediately north of the
Runde River crossing (565 metres). Along the north-east-trending Ngundu
to Chiredzi road, the same Pliocene cycle limit occurs approximately 50 km
to the north, with headward extensions along the incised larger river
valleys. This erosion surface extends as a widespread undulating pediplain,
at an average altitude of 500 metres across the northern and north-eastern
belt of the Limpopo-Save Lowlands, with the incipient Quaternary cycle
incising the beds of the larger rivers that cross the pediplain, e.g. the Runde,
Tokwe, Mutirikwi, Chiredzi and Mkwaseni rivers (Plate V).
North and east of Beitbridge, the Pliocene erosion surface shows marked
relief which results from the stratigraphie control. Figure 2 shows para-
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gneisses and other metamorphic rocks which include coarsely crystalline
magnetite quartzite and quartzite distributed dominantly along a northsouth strike (Tyndale-Biscoe, 1949a). Among the hills and ridges resulting
from these resistant outcrops, which stand up to 300 metres above the
pediplain sometimes exhibiting dip and scarp slopes, are the Nulli Range,
Shingwanyana Hills, Luchewe, Malezikwe, Bonamgombi, Bangwe,
Tsembgwe, and others. The summits of these hills are of differing height,
rarely planed, and are therefore dominantly within the Pliocene erosion
cycle, although the highest summits, Bangwe (919 metres) and Matamve
(870 metres), reach Post-African levels.
Outcrops of resistant Karoo Forest Sandstone around and south of the
northern Bubye River crossing, form several hills up to 30 metres high
within the Pliocene erosion cycle. North-eastwards from the Bubye River
bridge carrying the road to Masvingo, the same sandstone forms faulted
slabs which stand on end across the pediplain (Thompson, 1975).
Within the Karoo basalt, the Tongwe River has cut through a slightly
more resistant east-trending ridge which rises to Gongwe Peak, to form
Gongwe Poort.
Drainage directions are largely controlled by fracture lines, including
the zig-zag course of the Limpopo River downstream from Beitbridge
where north-west and ENE-trending fractures occur (Light, 1980). A
belt of pan country showing minor centripetal drainage is confined to a
small area north of Lutumba.
Eastwards, stratigraphie control of the terrain is shown by Marungudzi
and the Mateke Hills (principally granophyres and syenites of post-Karoo
emplacements) and the Selungwe Hills composed of Upper Karoo sandstone which presents a 17 km-long escarpment along the eastern bank of
the lower Bubye River course. The plateau above this scarp extends northwards and eastwards with a gentle eastward slope, across Karoo rocks. The
highest point, Shurugwe (582 metres), is situated at the northern extremity,
adjacent to the obsequent fault scarp which bounds the plateau (TyndaleBiscoe, 1949a). The eastern and southern margins of the Selungwe Plateau
are also strongly marked by escarpments visible from a considerable
distance. The eastern scarp is an erosional feature limiting the Quaternary
erosion surface encroaching from the Mwenezi valley, whereas the southern
scarp is accentuated by faulting. Although the height (approximately 150
metres) and extent of this plateau are largely controlled by the Karoo
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geology, the surface is the same Pliocene erosion cycle which is widespread
farther north. The Quaternary erosion cycle closely follows the Limpopo,
Bubye and Mwenezi courses thereby accentuating the relief exhibited by
the Selungwe Plateau. In addition, closely-spaced youthful Quaternary
valleys and gullies notch the bounding escarpments of the Pliocene
Selungwe Plateau.
Immediately west of the Selungwe Hills, a similar outcrop of the same
Forest Sandstone builds another low plateau exhibiting the Pliocene erosion
cycle. Its northern and southern flanks are also marked by scarps, the
former being a continuation of the fault line which marks the northern
limit of the Selungwe Plateau. Until -fairly recent times, these two Forest
Sandstone plateaux were united as a single entity across a single outcrop.
However, Quaternary erosion along the lowest part of the Bubye valley has
bisected it to produce the two-fold structure visible today.
The westernmost igneous intrusion within this region is Marungudzi
which straddles the 22° south parallel and rises to a spot height of 752
metres, approximately 150 metres above the surrounding pediplain. The
hills developed across this emplacement strongly reflect the petrology of the
ring structure (Giflbrd, 1961), being highest toward the centre where
nepheline syenites predominate, surrounded by smaller koppies in the
outer rings of granite and quartz syenite. Gabbro forms a few koppies
particularly in the south-east, but generally tends to be featureless. The
Pliocene erosion surface includes most of this relief but the accordant
summitline at approximately 750 metres above sea-level across the peaks
of Marungudzi indicate an outlier of Post-African planation far distent
from its principal location on the flank of the Central Axis.
North-eastwards further post-Karoo igneous emplacements give rise to
the Mateke Hills. Principally composed of a large sheet of granophyre some
130 metres thick, the Mateke Hills form a dissected plateau sharply bound
by impressive scarps up to 250 metres high around all but the eastern flank
where the surface dips gently eastward (Plate VI). The beacon at Mateke on
the western rampart stands at 739 metres altitude and thus the planation is
considered to be Post-African in age. It is, however, eroded by the numerous Pliocene streams which drain the area in a radial pattern, and eastwards passes through a narrow composite zone to the Pliocene surface
flanking the Mwenezi valley.
Northwards the Chivumburu Ridge presents a line of accordant summits
approximately 150 metres high over approximately 7 km. An adjacent bed
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of Upper Karoo sandstone has probably afforded protection from erosion
by the southward-flowing streams, thereby preserving the Post-African
erosion cycle on the accordant summits. They are also in accord with the
peaks at the Mateke Hills.
In between these higher localities, the Pliocene erosion cycle planes
flatly and smoothly across the older gneisses and Karoo basalts. The
Quaternary erosion cycle follows the valley of the Limpopo River and the
lower reaches of its tributaries, and is marked by incision of up to 50 metres.
Alluvial deposits within this cycle are well developed, particularly along the
lower banks of the Limpopo and Mwenezi rivers.
Along the road from Beitbridge to West Nicholson, the Pliocene erosion
surface is particularly well planed at approximately 560 metres altitude
across the Karoo basalts. Scattered small ridges up to 12 metres high and
gentle incision along the stream courses, provide minimal relief. Northwards, however, the Jopempi-Towla belt of metasediments and gneiss
(Mackie and Oosthuizen, 1973) break the monotony in a north-easttrending dissected ridge which rises to maximum heights of 1062 metres
above sea-level, i.e. about 360 meties relief in Jopempi West, and 1200
metres giving 450 metres relief in Mount Towla. These heights clearly
rise to Post-African levels, but due to the stratigraphie control, no regular
planation is visible. Mount Towla in fact, appears as an independent inselberg separated from Jopempi East by the ubiquitous Pliocene pediplain.
Drainage patterns in this vicinity are controlled by fractures following the
Bubi Dyke Swarm (Robertson, 1973). South-eastwards, cone-shaped
Sangokwe rises through nearly 300 metres to 833 metres altitude. Surrounded on all sides by the Pliocene landsurfacc, Sangokwe is also an isolated
remnant inselberg of the Post-African surface.
The Pliocene cycle extends northwards to merge with the Post-African
in a composite zone half-way between Makado and West Nicholson. This
zone, several kilometres wide, stretches across eastwards from the proximity of Rhonda Mine to the Runde River and presents a slightly irregular
surface which is further complicated by the jointed Basement rocks
cropping out. The altitude here varies between 830 and 920 metres. North
of this line the Post-African cycle dominates in the southernmost margin
of the Central Axis.
A narrow belt adjacent to the edge of the Karoo outcrops proximates to
the Pre-Karoo landsurface which was equally flat. The distinction between
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the faulted, resurrected surface and the modern Pliocene pediplain is
indeterminate, since the two have little more than a couple of metres
between them. The distribution of the Intra-Karoo surface is even more
limited and has been positively identified in only one locality east of the
Selungwe Hills at about 350 metres altitude (p. 53). This pavement lies on
the Quaternary eastern slope of the unnamed, meandering, south-eastwardflowing river valley which drains from the Shurugwe beacon area, and
cannot be attributed to the modern erosion cycle. It is therefore a small
expanse of the resurrected pre-basalt, Intra-Karoo landsurface. Post-Karoo
faulting has probably raised the altitude of this resurrected fragment.
GONA-RE-ZHOU REGION
South and south-east of Chiredzi, the slightly uneven Pliocene erosion
surface extends across the Karoo sediments, basalts and granophyres, at an

FIG. 16.

The Gona-re-Zhou National Park, Chipinda Pools area.
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levation of approximately 380 metres. Along the northern boundary of the
^hipinda Pools area of the Gona-re-Zhou National Park (Figure 16), the
rhiwonje Hills form a north-east-trending ridge with summit planation.
rhe highest points at Makamandima (578 metres) and Mutandahwe (571
netres) are in accord with the lowest position of the Post-African erosion
urface to the north. The northern scarp of the Chiwonje Hills coincides
vith the basalt-granophyre contact, thereby showing the greater resistance
)f the more acid rocks. West of the Runde River this same belt of resistant
narginal granophyre gives rise to the Sibonja Hills.
The Chilojo Cliffs (previously called the Clarendon Cliffs) are composed
)f the coarse, terrestrial Jurassic/Cretaceous sandstones and conglomerates
lamed the Malvernia Beds by Cox (1963), which occupy the extreme
iouth-eastern corner of Zimbabwe. The cliffs trend east-west for approxinately 20 km immediately south of the Runde River and 180 metres above
:he river course. The form of the cliffs is two-fold, with the near-vertical
ower and upper sections separated from each other by a gently-sloping
:errace up to 500 metres wide. This terrace is scored by gullies which cut
through the lower cliff to the river bed.
South of the cliff face, the bevel extends into Mozambique territory at
in altitude of approximately 370 metres, thereby forming the Chilojo
Plateau. This is clearly an erosion surface and is regarded as the Pliocene
level. Eroded into the Chilojo Plateau are several small valleys and stream
courses, e.g. the Nyamasikana River which, together with the Runde River
and the widespread terrace along its northern bank, comprise the Quaternary erosion cycle. Eastwards, towards the confluence of the Runde and
Save rivers, the Chilojo Cliffs fade out and descent from the Plateau to the
river bed is gentle with the two cycles merging into each other through a
composite zone.
A line of waterfalls, all within the granophyre outcrop in the central
belt of the Gona-re-Zhou National Park marks the nickpoint between the
Pliocene and the Quaternary cycles on the northern side of the Runde
River. They include the Chiviriga Falls on the Runde River, the Dumbwe
Falls on the Pombadzi River and the Chivirira Falls on the Save River.
The confluence of the Runde and Save rivers stretches across several square
kilometres of flat river bed, sandbanks and the Rupembi Swamp.
South-westwards, between the railway and the Mwenezi River, cliffs
not unlike those at Chilojo, also mark the nickpoint between the Pliocene
and Quaternary erosion surfaces at Ntabebomvu. Eroded into the same
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Malvernia Beds, they limit the lateral extent of the most recent erosio
penetrating from the Limpopo valley, along the Mwenezi course. Thus th
higher level of the Pliocene surface, bevelled across the Malvernia sed
ments, stretches across a gently undulating plateau some 50 km wide an
480 metres above sea-level, which is the Runde-Mwenezi divide and cot
tinues into Mozambique. The Guluene, Lumvuma, Ingweni and Mutor
dovari rivers incise the plateau surface. Elsewhere, and particularly east c
the railway, numerous pans occupy undrained depressions in the surfaa
In the vicinity of Buffalo Bend, the Quaternary erosion penetratin
along the Mwenezi River has been two-fold, in similar fashion to thî
shown at the Chilojo Cliffs. Initial incision gave rise to the Ntabebomv
Hills which are cliffs a few kilometres long and about 5 km east of th
present river course. Subsequent south-westward withdrawal of the rive
course (in addition to normal retreat of the scarp) and further incisior
developed the Quaternary terrace at 340 metres altitude surrounding th
outer bank at Buffalo Bend and the 30 metre-high banks along the presen
river course. This resulted in patchy gorge formation as at Samalem
Gorge, 5 km upstream from Mabalauta (Plate V).
MIDDLE SAVE VALLEY
The predominant feature of the Middle Save Valley (from approximate!
Birchenough Bridge southwards to nearly 21° south, is the vast quantity o
sand and alluvium which has been deposited during Quaternary times to ai
average depth of 30 metres and a width of 20 km, evenly distributed oi
either side of the present straight channel. It is deduced that the rive
meandered backwards and forwards across the alluvial plain during th
Quaternary, so that typically fluviatile material was deposited on a slowl;
sinking valley floor. This material is a good aquifer and has been estimatec
to contain 1 1/4 million acre-feet of groundwater (Hindson and Wurzel
1963).
Levées of loose alluvium lie parallel to the principal river course fo
long distances so that all the minor tributaries sink into the alluvia
sloughs on either side. Only the Devure and Turwi rivers possess sufficien
energy to break through the levées and reach the Save channel directly.
The western flank of the Middle Save Valley is marked by faulting in Î
continuoüVJine approximately 12 km from the present river course. Fault
ing is also apparent on the eastern flank, in less continuous fashion, bu
provides access for hot springs as at Rupisi and Hot Springs Resort.

PLATE V

The Mwenezi River is incised into theflatPliocene pediplain
PLATE VI

The Mateke Hills

PLATE VU

The narrow gorge downstream of Victoria Falls
(Supplied by the Ministry of Information)
PLATE Vni

The African planation near Featherstone
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The Pliocene erosion cycle encroaches up the Odzi valley to some 25 km
north of Hot Springs (Figure 15). Its eastern limits against the boundary
with the Eastern Highlands geomorphic province is relatively sharp and
follows a due north line. Tributary rivers such as the Murote, Tanganda
and Chipunga rivers carry the Pliocene cycle into the Post-African cycle of
the Chipinge District on the east. Altitudes near the Save River course are
approximately 500 metres. Two upfaulted masses, Mount Rudd (1080
metres) and Rarurgwe (1120 metres), stand above the Save alluvial plain
10 and 30 km respectively, south of Birchenough Bridge. They are composed of Umkondo sediments and dolerites, and since the faulting movements began well before the Quaternary, the summits of Mount Rudd and
Rarurgwe are irregular Post-African surfaces.
Some 60 km south-south-west of Chipinge, the Middle Save geomorphic
region extends eastwards bounding the Eastern Highlands province, to
beyond the Mozambique border. The Masote and Matzuru ranges rise as
irregular Post-African remnants composed of Umkondo Group rocks,
above the more widespread Pliocene level at approximately 600 metres
above sea-level. Eastward-draining rivers such as the Musirizwi ?nd its
tributaries, particularly the Mwangazi River, have incised steep Quaternary
valleys up to 160 metres deep which show vertical cliffs in some localities.
Rusongo (578 metres) is the culmination of a ridge and several inselbergs
composed of Upper Karoo sandstones, which rise more than 100 metres
above the widespread and gently undulating Pliocene pediplain. These
higher points are due to the resistance of the sandstones and are not
cyclic—they are therefore part of the Pliocene landsurface. Obviously,
Pre-Karoo elements are intermingled with the Pliocene erosion surface
across the Umkondo quartzites and dolerites adjacent to the Lower Karoo
outcrop. The altitude of the Pre-Karoo surface in this vicinity is about 530
metres. In accord with the Pliocene surface farther west, this pediplain
between the Save River and the Mozambique border drops steadily but
indiscernably southwards to less than 460 metres above sea-level. Relief
across the basalts is minimal, with the Musvazvi and Mjerawachera rivers
occupying broad depressions no more than 60 metres lower than the
divides, and with a few scattered rises approximately 20 metres high.
Continuing southwards this same pediplain passes into the Gona-re-Zhou
area.
The western side of the Middle Save valley is less marked and shows the
Pliocene erosion surface up to an altitude of 600 metres, with western
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extensions for many kilometres along the courses of the Devure and Turwi
rivers. Thus the western flanks of the Middle Save Valley exhibit a far
greater extent of Pliocene erosion (across Umkondo and Karoo sediments
and Basement granites and gneisses) than do the eastern limits north of
Umbwa, which proximate to the margins of the alluvial deposits.
South of the Quaternary alluvium, Karoo sediments outcrop in two
lobes, one eastern and one western, separated by a northward-trending
tongue of Karoo basalt. The eastern lobe includes a small ridge of Upper
sandstones topped by Umbwa which is accordant with the Mbira Hills to
the south-west, which may represent disintegrating remnants of the PostAfrican landsurface. West of the Save River on this latitude, a northwardtrending ridge composed of Umkondo rocks and named the Bangari
Pinza Range shows accordant peaks at the same level of 540 to 575 metres
above sea-level. Although it comprises a resurrected Pre-Karoo surface, it
must nevertheless have undergone some modern modification. However,
west and north of the Bangari Pinza Range, the gneisses and granulites
form numerous hills, many of which are dome-shaped. The majority are
incorporated within the Pliocene erosion surface, but the highest, Chinayasugwe (748 metres), Ndziye (707 metres) and Rusurwe (742 metres)
carry remnants of the Post-African landsurface. These residuals show a
steady rise northwards, towards the margin of the Central Axis. Lake
MacDougall lies within an inselberg-surrounded Pliocene hollow eroded by
the Chiredzi River, which is a continuation of the widespread, gently
undulating Pliocene pediplain. The gneisses in this vicinity appear to be
more resistant, thereby giving rise to more dissected terrain than occurs
nearer the Save River. Towards Bangala Dam, porphyritic granites provide
a relief of 250 metres above the Pliocene pediplain.
Elsewhere the Pliocene pediplain stretches with minor undulations at
approximately 400 metre? altitude across the Chiredzi District. Inliers of
Basement quartzite, magnetite schist and serpentinite cause inselbergs of
probable Pre-Karoo derivation, to rise up to 40 metres above the general
pediplain level, particularly south of Triangle.
WESTERN REGION
Within this western portion of the Limpopo-Save geomorphic province,
west of the road from Beitbridge to Masvingo, the Pliocene cycle varies
with local stratigraphy. This is particularly pronounced along the northern
bank of the Limpopo River where resistant upper Karoo Forest Sandstone
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gives rise to the Homba Hills. The bedding of these sediments is distinctive
and the entire outcrop is riddled by joints and overhangs, creating caves and
shelters which were occupied by Stone Age people. The eastern 12 km of the
Homba Hills is a continuous ridge approximately 50 metres high. The
western 5 km, however, becomes far more dissected and thereby forms a
series of accordant mesas. In contrast, the neighbouring and older coalbearing Fulton's Drift Mudstones (Thompson, 1975) are easily weathered
and form flat, low-lying country with very few rock exposures.
Wherever Forest Sandstone has been intruded by late Karoo dolerite
dykes, the contacts have been metamorphosed and indurated to a quartzite.
Subsequent weathering has produced a double line of low ridges with the
dolerite in the U-shaped trough between them.
South of the Homba Hills, the Quaternary erosion cycle and deposition
stretches the few kilometres to the Limpopo banks, but northwards the
Pliocene surface stretches continuously to the margins of this geomorphic
province. The line of the Homba Hills thus marks a nickpoint.
The widespread Pliocene pediplain stretches with gentle undulations at
altitudes from 475 metres to 780 metres at the northern margin. The
increased altitude is achieved over a steady, but indiscernible, rise away
from the boundary Limpopo and Shashi rivers, equally across Karoo
basalts, older gneisses and granites. Certain ridges and rises reaching as
much as 100 metres above the general pediplain level occur at and adjacent
to Mkwekwe (646 metres), Ngulumbi East (643 metres) and Mabezibgwa
(730 metres) but it is doubtful that any older surface is responsible. In all
likelihood these are resistant inselbergs around which the Pliocene erosion
has been more pronounced, but which have not been unaffected themselves.
Separate basalt flows show differing mineralogical, structural and weathering characteristics, e.g. the massive types form flat-topped hills and terraces,
whereas the vesicular lavas form gentler slopes and the olivine basalts tend
to weather more rapidly and form flat country (Thompson, 1975).
1: 50 000-scale topographic maps of the area across the basalts show a
number of localities devoid of surface drainage. Averaging several square
kilometres in extent, each such locality has no apparent structural control,
but is perhaps the result of penetration and percolation through the widely
distributed, one to two metre-thick calcrete layer recorded in that area.
The riverine Quaternary erosion cycle extends up the Shashi River to
beyond Tuli. The sandy river bed is not itself incised, but the incision by
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less than 30 metres of the Quaternary into the Pliocene surface in the
vicinity of, and to the south of Tuli is recognizable. The Quaternary
surface does not extend laterally by more than a few kilometres at this
point, and in all probability cuts out within 50 km upstream of Tuli.
The Pliocene pediplain in this south-western corner of Zimbabwe is
irregular, at an average altitude of 600 metres, rising steadily with distance
northwards and eastwards. In general, the basalts develop a more undulating surface whereas the gneisses generate numerous scattered castle
koppies less than 30 metres high and separated by flat pediments.
The northern limit of the western portion of the Limpopo province
roughly follows the 900 metre contour line. The hills south of Gwanda,
e.g. Manami (1188 metres) are part of the Post-African cycle, and as
such belong to the Central Axis geomorphic province. Westwards, Pliocene
erosion penetrates farther north along the Thuli, Mwewe, Shashani and
Simukwe rivers with lateral extensions of the Pliocene pediplain between
them.
THE ZAMBEZI VALLEY
The Zambezi Valley forms the northernmost geomorphic province of
Zimbabwe. It is commonly bounded by escarpments 200 to 1000 metres
high, many of which are faulted as can be seen on the geological map
(Figure 2). The Zambezi trough is very largely, but not entirely, a graben
structure; and the drainage is controlled to a great extent by the northeast-trending major fractures. Rocks of the Karoo System occupy the
trough, their outcrop being broken only by a few horst structures revealing
pre-Karoo gneisses. Overlying Jurassic sediments occur over much of the
ground east of the Manyame River and Quaternary alluvial deposits
occupy the major river channels.
South of Lake Kariba, the drainage basins of the Sengwa, Ume and
Sanyati rivers merge to form a large embayment into the Central Axis
geomorphic province (Figure 4). The margins of this Sanyati-Sengwa
basin are therefore purely erosional and do not have the tectonic control
that is evident to the west and north-east.
The landscapes within the Zambezi Valley geomorphic province are twocyclic; the Pliocene and Quaternary erosion surfaces governing the terrain.
In addition, a limited number of small areas in the Sanyati basin exhibit
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ie resurrected glaciated Pre-Karoo erosion surface. The Pliocene landjrface governs the major part of the province, with the Quaternary surface
eing limited to the most recent river incision and scarp retreat at, and
djacent to, the Zambezi and the lower courses of its tributaries. The nickoint between the two cycles is clearly demarcated at Victoria Falls. No
:arp retreat has taken place for some 60 km downstream of the nickpoint,
o that the width of the 100 metre-deep Batoka Gorge is merely the width
f the river bed. Viewed from the air, this steep-sided slot in the Pljocene
ediplain becomes invisible within a distance of a few kilometres (Plate
'II).
NORTHERN REGION
The northern region extends east fifom Kariba to the 32° east meridian
/here the Mozambique border cuts off the Zimbabwe portion of the
'ambezi Valley.
At Kariba, the north-easterly and northerly-flowing Zambezi course has
>een superimposed on north-west-trending structures in the Basement and
)ost-Basement gneisses and related rocks. Previously these older metanorphic rocks had been covered by the sediments, and possibly also the
avas, of Upper Karoo age which were erased by Tertiary erosion of the
Zambezi River. At the steep-sided Kariba Gorge, the Zambezi Valley
larrows to barely 2 km in width, providing ideal topographic conditions
or dam construction.
The metasediments of the Makuti Group and the older gneisses have
Deen planed by the Pliocene erosion surface. This, however, has been
ïeavily dissected by numerous small but active riversflowingtowards the
Zambezi and carrying the Quaternary erosion surface. Thus the Rawanombe Range, Kuburi Range, Marinda Hills and Gota Gota Hills are
imply the Pliocene remnants which closely approximate the Pre-Karoo
>urface of this dissected terrain. Within the outcrop of the Makuti Group
:he folded meta-arkose and quartzite forms the sharp ridges, while the
metapelites are found at lower level (Brodcrick, 1976).
Downstream from Kariba Gorge, the Zambezi Valley widens progressively eastwards, passing into Mozambique territory downstream of the
influence with the Luangwa River from the northern bank. At this point,
the Zambezi Escarpment is about 80 km south of the river course and is
notched by all the northward-flowing Zambezi tributaries, e.g. the Angwa,
Manyame and Musengezi rivers.
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The Escarpment terminates east of the Mavuradonha Mountains wher
the low altitudes of the Zambezi Valley extend southwards along th
courses of the Ruya, Mazowe and Ruenya rivers. The Pliocene erosioi
cycle penetrates along all these positions, particularly along the Mazowj
River, to merge with the Post-African cycle of the Central Axis through ai
indefinite composite zone.
The Zambezi Valley floor presents typical pediment features, particularly
where it is adjacent to the foot of the Escarpment. Rivers flowing acrosi
this floor north of the Rukowakuona and Mavuradonha mountains hav<
characteristically eroded highly convolute courses into the valley-flooi
sediments. There are numerous incipient ox-bow lakes to be seen in thi:
locality. The combination of the Pliocene erosion surface with the virtually
horizontally-bedded Mesozoic sediments has caused rapid development ol
the river systems which are tributary to the Musengezi River. The Quaternary erosion cycle accounts for the river incision into the Pliocene pediplain.
West of this region, the Mana Pools and Chewore National Parks occupy
an extensive flood plain on the Zambezi Valley floor. Since Tertiary time,
the river has meandered and deposited vast quantities of silt and alluvium
over a belt some 40 km wide, with the present-day river course trending
across the northernmost portion of this belt. Recent studies by staff of the
Department of National Parks and Wild Life Management (personal communication) have indicated that there is still considerable erosion and
deposition, from year to year, on the islands and banks along this portion
of the Zambezi course. Abandoned channels on the flood plain frequently
hold water, e.g. Mana Pools themselves. Near the foot of the Escarpment
which rises abruptly above the plain, are a number of small collapsed
gullies due, possibly, to leaching effects. Large quantities of alluvium have
been deposited by Zambezi tributaries where their carrying power has been
reduced near the foot of the Escarpment.
Downstream of the Mupata Gorge, the Karoo sediments of the valley
floor are pierced by inliers of Basement gneiss, commonly faulted along the
contacts. They rise above the level of the Pliocene pediment as horst
features with resurrected Pre-Karoo surfaces at Katsvuku (1072 metres),
Kapuna, Msambansovu (1244 metres), Chimanje and Chirambakadoma.
SANYATI-SENGWA BASIN
The Sanyati-Sengwa basin carries the Zambezi Valley geomorphic
province far south of that river and Lake Kariba. The Sanyati (called the
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Munyati upstream of its confluence with the Mupfure River near Copper
Queen Mine), Urne and Sengwa rivers are all large and powerful streams,
incorporating a large number of tributaries which have all advanced the
Pliocene erosion surface across bedrock largely composed of Karoo sediments. Small outcrops of Basement rocks, Precambrian sediments and
isolated remnants of Karoo basalts also occur, while long stretches of the
Ume River and its tributaries the Sasame and Kaonga rivers, are floored
with abundant alluvium.
King (1951) suggested that this large embayment of the younger erosion
cycles into the older higher surfaces of the Central Axis was consequent
upon the Zambezi River breaching the resistant gneisses at Kariba Gorge.
Thus, over the long period during which the local base-level remained
fixed, comparable to the water-level at Kariba Gorge, the Zambezi tributaries upstream were able to extend far south and remove large quantities
of softer Karoo sediments from the catchment. This caused the widespread
advance of the Pliocene erosion surface at elevations of 600 to 970 metres.
Once the Zambezi River had lowered Kariba Gorge, the Quaternary
erosion cycle was able to incise and advance rapidly up the major river
courses to the limits that can be seen today. Scarp retreat from the south
bank of the Zambezi has been stabilized along the fault scarp of the
Matusadona Range. Along the shores of Lake Kariba, the drowned coastline presents a series of estuaries and peninsulas and the Quaternary cycle
produces distinctive pediments cut across Karoo sediments. Isolated inselbergs rising above this pediment, as those south of Bumi Hills, are flattopped and appear to be structural features related to the local stratigraphy
and not to the higher level of the Escarpment. River courses crossing this
pediment are shallowly incised and do not show excessive meandering.
The Matusadona National Park occupies the horst structure of largely
gneissic outcrops. With altitudes rising to more than 1200 metres across
this block, there appear to be some Post-African residuals at the highest
levels.
South of the Matusadona Plateau, the dissected Pliocene landsurface
spans the Ume basin as far as the northern edge of the Gokwe and Charama
plateaux, which marks the nickpoint with the Post-African erosion surface.
The pediplain is irregular and bears a number of inselbergs and ridges,
some of which are caused by outliers of Upper Karoo sediments (Escarpment Grit) surrounded by Lower Karoo deposits, e.g. Chilomo (795 metres)
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and Chinemwere (884 metres). A number of shallow pans and vleis are
scattered across the landscape. All this relief is encompassed within the
Pliocene erosion surface.
In the south-western corner, the Pliocene erosion surface extends up the
Busi and Sengwa rivers to indent the higher Post-African landsurface of
the Nkayi region (Central Axis). A sharp escarpment at 840 metres elevation parallelling the north bank of the Busi River and coinciding with the
edge of the Sijarira Group outcrop, marks the nickpoint with the Chizarira
Plateau. South-eastwards, the Pliocene surface along the upper Sengwa
River forms terraces some 5 to 10 km wide, and about 30 metres below the
surrounding Post-African landscape, which includes the central 'prong'
incorporating the ridge through Dombwe and Samapakwa. Small scarps
mark the nickpoints between the Post-African and Pliocene erosion surfaces in this locality.
Between the Sasame and Munyati rivers, a finger of dissected PostAfrican landsurface extends northwards across Upper Karoo sediments
and basalts from the Gokwe Plateau, to Mumwa and Nyamuroro (1170
metres). The Pliocene landsurface surrounds this ridge on the west, north
and east at about 915 metres, sloping gently towards the river courses.
The gorge downstream of Gandavaroyi Falls on the Sanyati River,
follows a narrow near-vertical fault zone wherein the fault breccia has very
recently been eroded away. This probably marks the nickpoint with the
encroaching Quaternary erosion cycle—it certainly cannot have proceeded
any farther upstream.
The Karoo outcrops towards the Munyati River present a very even
Pliocene pediplain at about 850 metres elevation. The Piriwiri Group outcrops which extend east across the Mupfure River and into the Makonde
region (Central Axis) present less regular terrain in a composite of northeast-trending ridges and valleys. The summits of the quartzitic Nyamapudzi
Hills (970 metres) and other inselbergs, e.g. Chenjiri (965 metres) 7 km
south-south-east of the Munyati/Mupfure confluence, are small remnants
of the Post-African erosion surface preserved above the dominating Pliocene landscape of the area. The hills to the west of that confluence, at
Copper King, Copper Queen and the northernmost and highest of the
group, Chiringoma (968 metres), are associated with gneissic inliers
(Leyshon, 1969) and similarly exhibit fragments of the Post-African erosion
surface. Small boulder-strewn granitic hills nearby are not so high and
therefore are included within the Pliocene surface.
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The Pliocene erosion cycle extends up the Munyati River to about the
Umsweswe confluence. Along its headreaches it is limited on both sides by
low Lomagundi dolomite scarps. The lower courses of larger tributaries,
e.g. the Ngondoma River, are similarly slightly incised by the Pliocene
erosion surface. North-west of the Ngondoma confluence, the Mafungabusi Escarpment marks a far more spectacular nickpoint between the lower
Pliocene and upper Post-African with localised African erosion surfaces, of
the North-western Plateaux (Central Axis).
BINGA REGION
The Binga region is the farthest upstream portion of the Zambezi Valley
geomorphic province. West of Lake Kariba, the Devil's Gorge and Batoka
Gorge are so narrow, and the erosion from the lower reaches of the Deka
and Gwayi rivers is such an integral part of the surrounding landscape,
that this fragment of the Zambezi Valley has been incorporated into the
discussion of the Hwange region of the Central Axis geomorphic province.
The Binga region therefore incorporates the Pliocene and Quaternary
erosion surfaces adjacent to the south-western shores of Lake Kariba and
stretches southwards to the Chizarira Range. The eastern boundary is
taken to be the lower course of the Sengwa River.
Karoo rocks, principally from the Upper formations, are widespread
through the region. They are overlain at and near Binga village by deposits
of Kalahari sand, and by large quantities of alluvium and fanglomerates
which form an outwash plain fronting the Chizarira Range (the bounding
scarp of the adjacent Nkayi region). The latter superficial deposits are
clearly derived from erosion of predominantly Sijarira Group rocks on
the Chizarira upfaulted plateau. They have been washed down numerous
northerly-flowing rivers and deposited at the foot of the scarp, where the
stream gradients and resultant carrying capacity are sharply reduced. Most
of this deposition occurred at a previous time and little deposition occurs
now. In fact, erosion by the Quaternary erosion cycle has penetrated along
the Zambezi tributaries and is currently removing these deposits. They can
now be seen as bluffs and terraces standing up to 30 metres above the larger
river beds e.g. the Musumu, Chininga, Senkwi and Mcheni rivers.
The Pliocene landsurface stretches evenly across the region at an average
altitude of 650 metres, with Quaternary incision below about 535 metres.
The nickpoint between the two erosion surfaces is commonly sharply
demarcated (Figure 17). Binga Village is situated on a tombolo-like,
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FIG. 17.
The small escarpment which marks the mckpoint between the
Pliocene and Quaternary erosion surfaces about 12 km south of Binga.
faulted ridge of Pliocene landsurface with Kalahari sand (592 metres),
separated from the 'mainland' by a Quaternary erosion surface at 520
metres elevation. This 'isthmus' was developed from the small Chilila and
Tonga rivers which drain north-east and south-west respectively into the
modern inlets of Lake Kariba.
A large proportion of the Quaternary landsurface now lies drowned
beneath Lake Kariba. The shoreline in May, 1975 followed the 483 metre
contour with minor fluctuations depending upon the outflow at the dam
wall. Apart from modern shoreline erosion resultant from the filling of the
Lake, the shore has no geomorphic significance and is merely a position
within the Quaternary erosion surface. Similarly, the islands are merely
inselbergs which rise from the Quaternary pediments, and rarely carry
remnant fragments of the Pliocene landsurface. The nickpoint with the
older, Pliocene erosion surface follows a line roughly parallel with the
shoreline and 8 to 12 km away from it. The minor scarp is notched at
intervals by penetration of the younger cycle up the river valleys, e.g. the
Musumu, Senkwi, Luizilukulu, Mwenda and Chunga rivers (Figure 17).

THE CENTRAL AXIS
This geomorphic province covers more than half the area of the entire
country, but for descriptive purposes can be subdivided into seventeen
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smaller portions (Figure 4). Geologically, it roughly corresponds to the
central Zimbabwe craton. The highest part of the axis forms the ZambeziLimpopo divide and carries, with rare breaks, the African erosion surface.
The few scattered hills and ridges that stand above this bevel are either
Pre-Karoo or Post-Gondwana residuals. Marginal to this watershed the
Post-African erosion cycle encroaches to greater or lesser extent. Besides
the restricted distribution of the fossilized Pre-Karoo landsurface in this
geomorphic province, patches of Kalahari sand extend far eastward of the
main deposit in and around Hwange National Park, to the neighbourhood
of Chivhu. Thus the Tertiary landsurfaces also, are patchily fossilized
beneath these Tertiary and Quaternary deposits. The interrelations between
the African and Post-African erosional landsurfaces and the Kalahari
depositional surface, in addition to the very limited Pre-Karoo and PostGondwana surfaces, produce varied scenery over the Central Axis.
The Central Axis is asymmetric; being considerably steeper on the
south-eastern flank than the north-western. Maufe (1935) quoted the
overall gradients to be 30 feet per mile towards the Limpopo River and
7^ feet per mile to the Zambezi. These gradients are 1: 176 and 1: 704
respectively.
The junction between the African and Post-African erosion cycles is in
places abrupt as in the Umwindsidale area of the east-north-eastern
suburbs of Harare where distinctive scarps up to 100 metres high mark the
nickpoints; at others it is gradual (zonal) with one surface merging gently
into the other, giving rise to a belt of composite topography as immediately
north of Borrowdale across the road to Domboshawa. In certain localities
the African landsurface projects along spurs into areas of Post-African
cycle, usually standing 60 to 90 metres above the younger landscape, e.g.
approximately 50 km north of Masvingo. Conversely, Post-African valleys
commonly penetrate into the African watershed region as near Mvuma and
the Mazowe River valley immediately north of Harare.
Beyond these marginal African areas, the Post-African erosion cycle
stretches almost without break to the Zambezi and Limpopo valleys. It
usually shows a rolling topography dependent upon the local stratigraphy,
but in the widespread regions of granite and gneiss the typical 'granite'
topography prevails (Figure 6). Where the granite is rectangularly jointed,
small blocky castle koppies appear, and where weathering processes have
recently been very active, tors and balancing rocks are formed. Major
joints control the drainage patterns of certain such areas, e.g. south-west
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of Murehwa and north-west of Mutoko. Other granites, principally the
porphyritic varieties which are inevitably potassium-rich, exfoliate under
hoop stresses to develop bornhardts (locally termed 'dwalas') up to 500
metres high and typically rounded or whaleback-shaped.
Superimposed upon the cyclically-derived landscape are effects of local
bedrock, which in many places are very pronounced. The Great Dyke
which virtually bisects Zimbabwe, shows strong topographic expression
along much, but not all of its length. More widespread are the scattered
ancient 'schist belts' wherein resistant banded ironstones, jaspilites, serpentinites, quartzites and porphyries have formed hills and ridges since
pre-Karoo times. Even the granites are not uniform, and emplacements of
differing age, composition, texture and structure, produce different types
of landscape.
The continuous outcrop of Kalahari sand in the north-west exhibits only
the Kalahari depositional cycle. Although subtle age differences undoubtedly occur across this landsurface, they cannot be classified as erosion
surfaces. This area is therefore omitted from this account of erosion surfaces in Zimbabwe (Figure 4).
CENTRAL WATERSHED
The Zambezi-Limpopo watershed of the Central Axis follows a northeast trend from the Botswana border approximately to Harare, whereupon
it swings to an easterly direction and links with the Eastern Highlands
geomorphic province between Headlands and Juliasdale. There is a general
rise eastwards from 1380 metres above sea-level at Plumtree within 10 km
of Botswana, to 1750 metres near Headlands, approaching the Eastern
Highlands. This gradient, however, is indiscernible and the landsurface
appears to stretch flatly to the horizon in the characteristically senile form
of the African erosion surface.
Typical of such a region is the area south of Harare, between Featherstone and Marondera, across the 'Charter Estates'. There, over a distance
of more than 100 km, the African planation lies between 1400 metres at
Featherstone and 1660 metres at Marondera, the differential being imperceptible to the naked eye (Plate VIII). This expanse of African erosion
surface stretches southwards, as far as some 20 km north of Buhera, with
the highest points of Mjoi and Mtoro on outliers of Kalahari sand on the
precise divide, and the Daramombe Range and Marabge merely being
African summit planations cut across dolerite intruded into the surround-
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ing granite, adjacent to incipient Post-African incision. The margins of this
senile landscape are normally of composite African and Post-African form
and are therefore gently undulating. The Pre-Karoo surface can be traced
along the contacts of the Karoo System rocks to the north and east of
Featherstone; but it is evenly cut across by the younger African cycle, and
is therefore not represented topographically.
The drainage of the area north-east of Chivhu radiates outwards from
the granite mass of Mtoro( 1580 metres) in extremely shallow valleys. Two
of these streams give rise to major river systems draining northwards (the
Munyati and the Sebakwe) whereas the southward-draining Save River
takes its source near Fort Charter about 25 km due north.
At the western extremity, the watershed is followed by the road and
railway through Figtree, Marula and Plumtree to the Botswana border.
The African cycle is dominant at altitudes of 1385 to 1415 metres but it
is not as uniform as the expanse across the Charter Estates nearly 600 km
to the north-east. Along this belt indistinct remnants of the higher PostGondwana erosion surface give spot heights at 1480 metres. The mass of
Umnegwane, north-west of Figtree, is flat-topped at 1416 metres which is
considerably lower than the other Post-Gondwana residuals. Nevertheless
it stands clearly above the general African bevel that surrounds it, and since
the widespread granite provides no obvious structural controls, the plateau
level of Umnegwane must be ascribed to the Post-Gondwana erosion cycle
which was undoubtedly irregular. Between Coldridge and Syringa, a
number of tors and castle koppies, little more than 10 metres high, similarly
record the earlier Post-Gondwana cycle, although it is doubtful that their
summits presently mark the planation.
The Post-African erosion cycle encroaches from the north and south and
produces some localised composite topography with a relief of approximately 15 metres, across the watershed. In some localities, as at Leighwoods,
a few jointed castle koppies, 8 to 10 metres high, rise from the floor of the
shallow, incipient Post-African valley.
North of the watershed, the African surface stretches, with minor
Post-Gondwana and Post-African interruptions, for several kilometres.
Ridges between the Post-African depressions which drain to the head
regions of the Amanzamnyama and Gwayi rivers continue the expanse of
the African planation into the Nyamandhlovu District. South of the
watershed the Post-African cycle becomes dominant within a few kilo-
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metres where, by incision into the granite, exfoliated bornhardt topography
becomes widespread as exemplified by the Matopos.
From Figtree eastwards, the watershed traverses the Bulawayo schist
belt and separates two very diverse geomorphic regions. To the north, the
Bulawayo region exhibits limited relief within which the Pre-Karoo and
Pre-Kalahari fossil surfaces and the African and Post-African erosion
surfaces are all closely juxtaposed; whereas to the south, in the Gwanda
region, the Post-African cycle with a few small African residuals provide
a landscape of high relief due to steeper river incision.
Due to stratigraphie control, the altitude of the watershed between
Figtree and Bembezi stations differs between a maximum of 1477 metres
on Kalahari sands at Sauerdale due south of Bulawayo City, and a minimum on Karoo sediments at roughly 1300 metres in the northern suburbs.
Despite these variations which belong to the Pre-Karoo surface, the
African planation is generally characteristic, as elsewhere along the entire
watershed, and can be discerned through the north-eastern suburbs and
along the road and railway towards Gweru, at about 1380 metres. Incipient Post-African incision can be traced along the headreaches of the
Gwayi, Umguza and Koce rivers, resulting in a composite landscape in
those neighbourhoods.
Banded ironstones and other resistant ancient sediments give rise to
prominent ridges along the north bank of the headreaches of the Umzingwani River, the highest point being marked by Thabas Inyorka (1505
metres) which is nearly 300 metres above the river course.
Because Post-African incision along the southern flank of this part of
the watershed has been very active, the precise divide has migrated northwestwards relatively recently, to take up its present position. Previously
the divide was located adjacent to the African remnants Golati (1549
metres) and Mquilembegwe (1543 metres) which lie some 20 km to the
south. Associated with this active erosion, the headreaches of the Umzingwani River were rapidly extended along the contact between the schist
belt and the granite, with the Ncema River being the original upper
Umzingwani course. As a result, the present-day upper Umzingwani River
has captured headwaters of the Thuli and Chavezi rivers with numbers of
their tributaries (Aram, 1940).
Karoo and Kalahari sediments outcrop across limited areas of the
Bulawayo watershed area, and were clearly far more extensive in the past.
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Thus there is a small element of resurrected Pre-Karoo erosion surface
across the African and composite landscapes, along the Umguza-Koce and
Koce-Kenyani divides.
The flat African planation continues at 1350 metres elevation north of
Bulawayo to Queen's Mine and along the divide which is followed by the
road and railway, east-north-east at 1420 to 1450 metres above sea-level.
Near Bulawayo, the flat-topped Ntabazinduna with its less regular northern
neighbour Inxela West, record the Post-Gondwana erosion surface roughly
50 metres above the widespread African landsurface. The African landsurface extends northwards at about 1375 metres cutting evenly across
granite and greenstones, nearly to Inyathi where the relief is increased by
Post-African incision along the Ingwegwezi River and the resurrected PreKaroo Ndumba Hills (1418 metres). North-east of Bembezi, the granites
and schist belt rocks of the Nsiza-Shangani outcrop cause the African surface to rise slightly and imperceptibly to 1442 metres above sea-level, an
elevation which is maintained for more than 100 km to beyond Gweru.
The precise divide loops southward across the resistant Shangani schist belt
and passes through Aluga (1528 metres) and Malombo (1512 metres)
which are composed of the Nalatale granite and are less than 30 metres
above the general planation level and part of the same surface. Incipient
Post-African incision follows the river valleys, such as the Insiza and
Umsangwa rivers with their tributaries, virtually to the divide, so that a
composite landsurface can be discerned through much of this belt, and
very gentle gradients fall away from the highest points. Nevertheless, the
eastern bank of the Insiza River marks the nickpoint between the PostAfrican valley and African plateau 100 metres above.
Bounding the eastern flank of this Shangani Plateau, which is largely
composed of greenstones and on which the Shangani River rises near the
Dhlo Dhlo Ruins, banded ironstones of Sebakwian age (Harrison, 1969)
form prominent north-trending ridges. The ironstones are arranged in a
number of en echelon beds separated by narrow belts of ultramafic rocks,
with dominant ridges rising to peaks at Tisikiso (1428 metres) midway
between Shangani and Nalatale stations, and Dandasi Hill (1498 metres)
10 km due west of the Nalatale Ruins. The relief of Tisikiso is emphasized
by the proximity of the Post-African Shangani valley since it is accordant
with the general level of the African planation in the vicinity. North of the
railway, however, serpentinites in a long, narrow body give rise to a
25 km-long range of rounded hills or ridges (Harrison, 1969) above the
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African surface. These eminences above the African level are the Pre-Karoo
landsurface with possible Post-Gondwana and African modifications.
Karoo sediments now outcrop within 50 km to the north-west and northeast of Shangani but were clearly united in a single cover during Karoo
times.
Eastwards from Shangani, the African planati on stretches without
interruption to Gweru at 1420 to 1450 metres altitude and includes the
area known as the Somabhula Flats. Towards Willoughbys, the precise
watershed curves southwards to Somabhula and the broad open PostAfrican incision of the marshy headreaches of the Vungu River at 1360
metres above sea-level form a composite landscape across the main road.
The monotony of the African erosion surface is broken at Gweru where
the Gweru Kopje ridge (1488 metres) composed principally of banded
ironstone with a superficial capping of Kalahari ferricrete, forms a resurrected Pre-Karoo feature rising some 40 metres above the surrounding
pediplain. The proximity of Karoo sediments on the northern flank of this
ridge and to the south-west, show the antiquity of the landscape eroded
across the schist belt rocks. It forms a three-part watershed separating the
southward Runde-Save basin from the north-westerly Shangani-Gwayi
and north-easterly Munyati-Manyame basins (Figure 8).
North-westwards, the African planation can be followed along the watersheds in a composite landscape carved across granite and Karoo sediments
for some 40 km, beyond which the Post-African erosion surface becomes
dominant. Flat-topped Shoni (1381 metres) is an African inselberg a few
kilometres north of the general edge of the watershed belt, preserved by its
resistant Basement metasediments. Farther east and south, the rocks of the
Gweru schist'belt, principally serpentinite, cause irregularities across the
African surface, as depicted by the ridges at Kenyani (1436 metres), and
Ncabori (1424 metres) midway between Shoni and Kenyani, which are
also derived from the Pre-Karoo erosion surface.
The African landsurface stretches to south of Guinea Fowl where sharp
dissection and active erosion as at Sebanga Poort, mark the nickpoint with
the Post-African landsurface. In due course, the active headreaches of the
Runde River will capture the sluggish headreaches of the northerly-flowing
Gweru and Ngamo rivers, and will thereby cause slight northward migration of the Zambezi-Limpopo divide. Eastwards, the road to Mvuma
approximately follows the divide which incorporates several southward
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loops. Thus, near Whitewaters Dam in the Kwekwe valley, incipient PostAfrican erosion into the Rhodesdale granite causes small koppies and tors
less than 20 metres high, at about 15 km north of the exact watershed.
Where crossed by the Great Dyke, the regularity of the watershed African
surface is destroyed by the undulating Pre-Karoo surface which cuts across
serpentinous rocks (Tyndale-Biscoe, 1949b) and rises less than 60 metres
above the adjacent pediplain. This ancient surface has been re-fossilized by
Kalahari sand around Lalapansi.
East of the Dyke, the African planation sweeps smoothly across the
granite at about 1460 metres elevation with the resurrected Pre-Karoo
surface on schist belt rocks immediately south of the road showing
minimal relief. In this area the African and Pre-Karoo surfaces merge,
except for a few localised Mesozoic ridges and hilltops, as at Iron Mine
Hill (1494 metres). These hills are composed of banded ironstones that
are commonly broken by faulting (Bliss, 1962). Across the northern flank,
resurrected Pre-Karoo valleys are occupied by the major rivers, e.g. the
Sebakwe, Sedze, Washbank and Swart rivers, in open, shallow valleys. At
the same time, the minor streams and tributaries follow courses more
obviously superimposed from the higher post-Kalahari level, and therefore
have steeper gradients with greater erosive power.
From Mvuma, where serpentinites form low, broken ridges, the watershed passes east and south-east across the Kalahari beds where the African
surface is fossilized at about 1460 metres above sea-level, and then swings
north and north-east to pass through The Range, Mtoro, Mjoi and the
Charter Estates with characteristic senility as described above. Chivhu at
about 1490 metres altitude displays a typical African planation. Harare, on
the other hand, straddles the Mazowe-Manyame divide, with the result that
its northern and eastern suburbs lie across a northern projection from the
principal watershed which passes through Ruwa, Melfort and Bromley
at an altitude of 1600 metres and more. The Harare region will be discussed in a following section.
The watershed reaches its highest levels east of Charter Estates, through
Marondera, Macheke and Headlands, i.e. coinciding with the road and
rail links from Harare to Mutare. At Baddeley it then follows a sinuous line
eastwards to link with the Eastern Highlands through the Juliasdale
Plateau. With the exception of some greenstone outcrops south-east of
Harare, the geology of this eastern watershed region is limited solely to
several separate emplacements of granites and the Mashonaland Dolerites.
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The African landsurface planes both rock-types uniformly, and commonly
the only surface distinguishing factor between them lies in soil colour. An
imperceptible rise carries this surface from 1608 metres at 8 km north of
Waddilove Mission to 1670 metres at Marondera, 1713 metres at Theydon
and 1720 metres at Macheke. Sporadic and irregular rises, such as the
exfoliated granite hill, Dombe, at Marondera, are residua of the PostGondwana landsurface in the final stages of decay and removal ; and therefore can scarcely be attributed to that older early Cretaceous erosion surface. Nevertheless, Zambara (1794 metres) south-west of Eagles Nest is
indubitably an irregular, granitic remnant of the Post-Gondwana landsurface.
GREAT DYKE
Over most of its length the geological phenomenon of the Great Dyke,
which virtually bisects Zimbabwe, is indicated in the topography. Composed of mafic and ultramafic rocks which are normally very resistant to
erosion, the 500 km-long and approximately 10 km-wide NNE-trending
structure generally stands above its surroundings and carries an older
summit planation.

)

The northernmost fragment adjacent to the Zambezi Escarpment has
been displaced by faulting and trends sharply east-north-east where it is
called the Malingura Hills, wherein Banirembizi (1628 metres) overlooking
the Zambezi Valley is the highest point. Southwards the Great Dyke is
expressed by the Umvukwe Range which with varying relief, extends south
of the road from Chinhoyi to Harare. Due west of Harare, at Darwendale,
the Dyke has provided a suitable site for damming the Manyame River to
supply water for Harare. South of the Chegutu to Harare road, the Great
Dyke is shown in the Mashaba Mountains (the Ngezi River is dammed at
its gap through this line), and in the continuation southwards of hills
through the Chironde Range and the Doro Range towards West Nicholson.
Worst (1960) suggested that the Great Dyke is, in reality, a composite
of four separate igneous bodies, each having a regular, layered structure
and named, from north to south, the Musengezi (43 km-long), Hartley
(310 km-long), Selukwe (96 km-long) and Wedza (80 km-long) complexes.
All are essentially similar in structure and petrology, but differ in the
numbers of component layers, their thicknesses, and distribution. Only in
t h ; Musengezi Complex do the gabbroic rocks occupy low-lying terrain—
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in the other three complexes the same rocks invariably form high-standing
ground. Across the Hartley and Selukwe complexes, a number of small
deposits of Kalahari sand overlie the intrusive rocks. They were clearly
more extensive in the recent geological past and probably formed a single
expanse united with the same deposits to the east in the Mvuma and
Mwanesi areas.

FIG. 18.

The summit planation of the Umvukwe Range is independent of
the rock structures of the Great Dyke.

Although the Great Dyke has a synclinal form with resistant pyroxenite
bands forming scarps, the Umvukwe Range clearly shows a summit planation at an altitude of 1550 metres (Figure 18). This African bevel is surmounted along its length by numerous hills and ridges of the Post-Gondwana erosion cycle which rise to altitudes of approximately 1700 metres,
e.g. Chiconyora and Smoky west of Centenary. Umvukwe, a peak immediately south of the Mutorashanga Pass reaches 1746 metres above sealevel. The African surface has been eroded on both flanks by the PostAfrican erosion cycle to such an extent that, at certain localities, valleys
from east and west have coalesced thereby forming passes through the
Range. Airey's Pass approximately 8 km north of the Harare to Banket
road, the Birkdale Pass and the Mpinge Pass have all been formed in this
way and exhibit very youthful characteristics with narrow incision and
steep gradients. The Mutorashanga Pass, which is situated to the south of
the Birkdale and Mpinge passes, rises to the higher African level within
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the Umvukwe Range. In general the African surface occurs some 150
metres above the level of the adjacent Post-African pediplain.
The northern extremity of the Great Dyke has been offset by faulting
which was associated with the 500 Ma orogeny of the Zambezi Metamorphic Zone (Wiles, 1968). This has resulted in the western and eastern
(known as the Horseshoe) curves of the northern Umvukwe Range and the
Malingura Hills. The geomorphology, however, remains similar to that
described for the central and southern portions of the Umvukwe Range.
The highest peaks are Nyaruswiswi and Banirembizi, both of which reach
1622 metres altitude and carry the African planation. It is noticeable,
however, that the adjacent granite and gneiss to the east has been more
deeply incised by the Musengezi River and its tributaries, than that to the
west draining to the Manyame River. Where the Musengezi River traverses
the northernmost Dyke rocks and the Mavuradonha Mountains (the
Zambezi Escarpment), it does so by means of a 300 metre-deep meandering
gorge.
Between Darwendale and the Ngezi Dam, the Greak Dyke shows little
topographic expression and is incorporated within the ubiquitous PostAfrican erosion surface of the region ; but it can be traced by soil colour
and vegetation patterns. Along the road from Harare to Chegutu, broad
open vleis indicate the zones of ultramafic pyroxenite and harzburgite,
whereas the norite produces higher tree-covered terrain (Wiles, 1957).
Sporadic small hills and rises such as the Rutala Hills, Majuja 12 km east
of the Seigneury Mine, and Dawn Hills 3 km north-east of Umsweswe
Mine, together with Lone Kopje south of Chegutu and Mtirikati south-east
of Chegutu on granite, form residuals at 1243 to 1356 metres altitude, the
lower values being situated on quartz in granite and the higher on Great
Dyke silicified serpentin i te (Wiles, 1957). The proximity of the Featherstone Karoo sediments to the east suggest that these spot heights are
derived from the Pre-Karoo landsurface. Thus the Great Dyke is seen to
have been a topographic feature in Mesozoic times. The dominating pediment surfaces in between the Pre-Karoo residuals belong to the PostAfrican erosion surface.
The central portion of the Great Dyke is marked by the Mashaba
Mountains, in a less impressive scenery than that shown by the Umvukwe
Range. The relief rarely exceeds 100 metres with a distinctive African planation across the summit bevels at approximately 1420 metres altitude,
which is probably in close accord with the Pre-Karoo landsurface here. All
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the rivers that flow through the Mashaba Mountains, e.g. the Umsweswe,
Ngezi, Munyati and Sebakwe rivers, have eroded Post-African valleys
which link the Post-African pediplains on either side of the Great Dyke.
In view of the resurrected Pre-Karoo remnants north of the Umsweswe
River and the Karoo sediments to the east, these river courses are clearly
superimposed.
Some 6 km south of the Munyati River and immediately to the east of
the Mashaba Mountains is a small outlier of Karoo feldspathic sandstone
and basalt. This gives rise to the hill named Chombe which is planed at
1360 metres. This is probably a vestigial African surface which was reduced
to a lower level across softer rocks than across the neighbouring resistant
Great Dyke. Beneath the sediments, the Pre-Karoo landsurface was at far
lower level on granite than on the neighbouring Dyke pyroxenites. The
relief of this ancient surface here was in the order of 110 metres.
The Great Dyke crosses the Zambezi-Limpopo divide at Lalapansi where
deposits of Kalahari sands refossilize the Pre-Karoo and fossilize the
African erosion surfaces. Southwards the African surface is continued
across serpentinous rock with several bands of pyroxenite forming conspicuous scarps and ledges (Tyndale-Biscoe, 1949b). Approaching Shurugwi
the norite of the Selundi Range forms a steep, flat-topped ridge bearing the
African surface along the crestline at about 1420 metres above sea-level.
In this locality, where remains of the Karoo System are sparser and more
distant, it is difficult to judge how much Pre-Karoo erosion surface, if any,
remains across the Dyke landscape. It is feasible that the bevels attributed
to the African erosion cycle also contain elements of Pre-Karoo control.
The serpentinous Chironde Range east of Shurugwe towards the Umtebekwana River has an irregular summitline along which only the highest
peaks reach African levels and the major portion lies within the PostAfrican erosion surface. Around Shurugwe and southwards, however, the
African planation becomes dominant at roughly 1410 metres elevation,
and the highest peaks as at Selukwe North (1537 metres) and The Peak
(1547 metres) within the urban area, carry a vestigial Post-Gondwana
surface. Within the Shurugwe area, the southern end of the Gweru schist
belt impinges against the Great Dyke thereby accentuating the width of the
diverse terrain. Thus the Wanderer Range to the west of the Dyke is
principally composed of conglomerates and banded ironstones of Bulawayan age (Stowe, 1968); with silicified serpentinite recorded on tfre highest
Post-Gondwana peaks. The Post-African surface penetrates along the
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valleys of the Umtebekwa River and tributaries over outcrops of softer
greenstones and arkoses. The Wolfshall Pass, utilized for the exit for the
Zvishavane road, follows such a youthful valley.
South of the Chironde Range, the serpentinites of the Great Dyke are
relatively soft so that the Post-African erosion surface sweeps equally
across the Dyke and the neighbouring granite. Irregular, jointed and
rounded hills rise less than 100 metres above the smooth pediments without
attaining older bevels.
The resistance of the southernmost end of the Great Dyke is marked by
the Doro Range. South of the Mwenezi River which flows across the outcrop, the pyroxenite ridge extends in broken fashion for some 20 km. North
of the Mwenezi River the Doro Range has a higher, accordant summitline
nearly 300 metres above the surrounding Post-African pediment. It thus
records the African erosion cycle at approximately 1190 metres along an
extensive line, northwards as far as the Mbalabala to Zvishavane road.
The Mwele River course closely follows the foot of the eastern scarp of this
range along the contact between the ultramafic rocks and adjacent granites,
and is thus structurally controlled.
HARARE REGION
The geomorphology of the Harare region, surrounding Zimbabwe's
capital city, is relatiyely complicated. Not only does the Post-African
erosion cycle impinge on the African in different ways, particularly around
the outer northern suburbs, but also outcrops of resistant banded ironstones produce additional scenic variations with higher bevels.
The city of Harare is situated on the northern edge of the high watershed
plateau that is characterized by the African erosion surface. The 1500
metre contour meanders through the urban area producing higher terrain
through the northern and eastern suburbs, the latter continuing with the
watershed to beyond Marondera. The area described in this section
stretches far beyond the Municipal boundaries and is taken as extending
from the lines of Bindura in the north to Beatrice in the south, with the
Great Dyke to the west and approximately the 31° 30' east meridian along
the Nyagui River in the east. Within this area, the C-shaped BinduraHarare-Enterprise schist belt which encloses the Chinamora batholith, and
the Norton schist belt, exert a strong influence on the present-day landforms.
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Penetration of the Post-African cycle into the principal planation
\frican) can be seen along the Manyame River and its tributaries from the
'est, the Mazowe River and its tributaries from the north, and the
Jmwindsi River and its tributaries from the north-east. The largest of
lese rivers is the Manyame which flows in a shallowly incised valley
ftfough the southern and south-western outskirts of the city. Most of its
ributaries flow through open, composite depressions, e.g. the Makabusi
nd Marimba rivers from the north bank, although along certain of their
leadreaches (as for example the Marimba River's tributary Avondale
Itream near the southern boundary of the University campus) sharp
ncision by some 2 to 3 metres has taken place very recently. Such incision
arely extends beyond the actual stream channel and is merely renewed
irosion into previously accumulated illuvial and alluvial deposits.
Post-African incision is pronounced along the Umwindsi drainage basin,
ind the junction with the higher African landsurface is invariably sharply
iemarcated along scarp lines. Stream gradients along the headreaches of
;he Umwindsi River are steep, with a fall of "four hundred feet within
three miles" (Tyndale-Biscoe. 1957), an average gradient of 1:40. To the
west, however, the headreaches of the Gwebi River, a tributary of the
Manyame, fall "four hundred feet within 23 miles" at an average gradient
of 1: 300. These very diverse gradients exhibited by the north-eastern and
north-western drainage systems are a corollary to the type of Post-African/
African contiguity in those areas, showing steep gradients where erosion
surface boundaries are sharp, and gentle gradients where the same boundaries are zonal and include a composite factor. In addition, the margin
of the African surface facing due north is equally varied, being sharp
where traversed by the Mazowe road and composite over a belt some 8 km
wide across the Domboshawa road. Figure 19 indicates the nature of the
contact between the Post-African and the African erosion surfaces in the
various localities within the Harare region. Composite zones are indicated
by the penetration of Post-African 'dots' into the African 'lines',
whereas sharp separation in the field is represented by a narrow line on the
map between distinct zones.
The most resistant strata, i.e. banded ironstone, form broken and irregular ridges and hills which generally stand above the planation by 30
metres, although the relief can, as at Mount Hampden, reach more than
100 metres. The Post-Gondwana cycle caused the planation which can be
seen bevelling some of these inselbergs at varied altitudes. The lack of
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uniform planation across the pre-African heights can be attributed to th
local stratigraphy combined with irregularity of the early Cretaceous lane
surface. The differential between these Post-Gondwana remnants and th
highest positions of the African planation in the Harare region is mining
and thereby causes certain confusion.

FIG. 19.

Erosion surfaces in the Harare Area.

Within the Harare region the African landsurface is not completely
level, but undergoes slight undulations and variations. This is particularly
clear around the south, east and north where the planation that is indubitably the African occurs at 1493 metres at Harare Airport, 1487 metres
east of Beatrice, 1559 metres at Epworth Mission (where a large number of
rectangularly jointed granite boulders are scattered across the surface
to Mabvuku as Post-Gondwana residua), 1581 metres at Goromonzi,
1522 metres at Arcturus, 1546 metres near Sternblick Quarry, 1562
metres at Hatcliffe (midway between Harare City Centre and Domboshawa) and 1510 metres at a position 6 km due east of Mount Hampden
mountain. In addition, the crests of the granite bornhardts Domboshawa
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(1637 metres), Ngomakurira (1653 metres) and Murigabveni (1582
metres) in the Chinamora batholith possibly carry a vestigial African surface. Nevertheless, where viewed from a distance across intervening PostAfrican surface, the Harare Plateau looks smooth and even.
Northwards, the serrated summitline of the Iron Mask Range (ironformation) pinpoints the African landsurface at a maximum altitude of
1639 metres, and other spot heights more distant from the Harare Plateau
at 1582 metres and 1613 metres. Summits within the doleritic Dikitira
Hills are perhaps remnants of the retreating African planation.
Westwards, the African planation at just under 1500 metres follows the
minor watershed between the Gwebi River and southward-flowing Manyame tributaries, through the belt of Mount Hampden Junction and Staple
ford. Incipient Post-African incision forming a composite landscape,
appears along the road from Harare to Banket near Nyabira and becomes
progressively more dominant until it alone is present in the Gwebi depression at approximately 1400 metres above sea-level, immediately east of
the Great Dyke.
The scenery north of Norton shows a gently rolling Post-African surface
at 1350 to 1450 metres cut across granite. The Norton schist belt striking
south-west to north-east, however, provides topographic expression in low
short ridges of serpentinite and higher dominant ridges of banded ironstone
(Tyndale-Biscoe, 1940a). The latter include the Hunyani Range which is
breached by the Manyame River at Hunyani Poort, the site of the dam wall
of Lake Mcllwaine. The dissected planation across the Hunyani Range at
heights of 1491 metres (Banganyemba), 1499 metres (Nyamaropa) and
1515 metres at the northern end is in accord with the African Harare
Plateau seme 35 km to the east and north-east. Thus, despite the Africanlikeflatnessof the pediplain immediately to the north-west of this Hunyani
Range, it must be assumed that the lower level belongs to the Post-African
erosion surface. To the south, a small outlier of Upper Karoo rocks near
Chibero fossilize the Intra-Karoo surface at approximately 1275 metres.
Undoubtedly the Hunyani Range some 15 to 20 km distant was in existence
during Karoo times but it is impossible to assess how much of its present
aspect was eroded in Pre-Karoo times, and how much can be attributed
to the African erosion cycle.
South of the city, gentle Post-African incision, largely across granite,
marks the northern flanks of the Mupfure drainage basin. Only east of
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Beatrice does the basin close in with the watershed belt of African planation stretching from Mahusekwa (1487 mettes) across the Charter Estates.
Thus the Manyame-Mupfure divide lies entirely within the Post-African
cycle and carries conspicuous tors and castle koppies.
The Manyame-Mazowe and Nyagui divide forms the dominant belt of
African planation discussed above, and which is a northern offshoot from
the principal Zambezi-Limpopo watershed, branching from it in the vicinity of Bromley. The southern flank of this belt is sharply eroded into by
the Musitwe, Ruwa and Makabusi rivers giving pronounced Post-African
valleys (Figure 19). Similar terrain follows the northern flank where the
Nyamasanga, Nora and Chinyika (two, 20 km apart) rivers cause equally
sharp Post-African dissection. Within this Goromonzi-Arcturus basin,
which drains to the Nyagui River, are a few African residuals south of the
Harare to Murehwa road, however most of the varied topography lies
within the Post-African erosion surface. The granite provides exfoliated
and rectangularly jointed hills of diverse heights, whereas the dolerite
outcrops cause ridges little more than 20 metres high. The greenstones
around Arcturus give a rolling terrain but the major relief of as much as
150 metres is provided by the banded ironstones of this Enterprise belt.
Westwards, into the eastern outskirts of Harare, the valleys narrow so that
the texture of dissection appears markedly finer.
Similar irregular Post-African topography follows north of the road
from Harare to Murehwa to the rugged landscape of the Shamva schist
belt. Within this belt, strike-ridges with cores of resistant banded ironstone
have preserved the African bevel on the highest peaks, e.g. Masimbi
(1572 metres), although the Post-African cycle encompasses a relief of
650 metres across the Shamva region. Numerous lower ridges and hills
also follow a north-east strike south of Shamva, changing to a roughly
east-west trend north ofthat town. The Mazowe valley follows the zone of
mergence of these two trends whereas the Nyagui River parallels the southeastern margin before breaking through the ranges by the Mkuru-NaMaenza Hills to their confluence. Tsamvi Hill, the site of Shamva Mine,
rises nearly 300 metres above its surrounding pediment; its superior resistance appears to be due to local silicification of the Shamvaian sediments.
Dengeni Hill, 3 km north of Tafuna siding, is also composed of Shamvaian rocks, but owes its resistance to being situated in the main axis of a
synclinorium and consequently reduced schistosity (Tyndale-Biscoe,
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1931). Elsewhere across the Shamvaian grits the only relief is provided by
intrusive dolerite dykes.
Westwards towards Bindura, the Mazowe River follows an open rolling
terrain floored by Shamvaian sediments. The adjacent fine-grained basaltic
greenstones give rise to similar topography. Scattered inselbergs without
older bevels rise to about 1100 metres above sea-level. The Bindura stock,
a small granite emplacement near the town, rises to 1268 metres; but the
lack of banded ironstone in this vicinity is reflected in the paucity of strikeridges between Shamva and Bindura. The principal relief is shown by the
serpentinites which build the east-trending ridge (1401 metres) on which
the Trojan Mine is situated, and another less conspicuous outcrop to the
south-east where 1192 metres is the highest point. The Post-African erosion surface encompasses this entire belt.
The granites of the Chinamora batholith exhibit considerable variety in
chemistry, texture, structure and age (Viewing and Harrison, 1973). Thus
the resultant landforms are equally diverse. Exfoliated surfaces build a large
number of bornhardts most of which are whaleback-shaped, in that their
diameter is far greater than their height, e.g. Domboshawa, Ngomakurira
and Monwe 16 km south-west of Bindura. The summits in excess of 1580
metres altitude possibly carry vestigial fragments of the African landsurface but the Post-African erosion surface dominates over the entire area.
The erosion of gullies and gnammas has been particularly active on the
southern and eastern crests of these bornhardts (Lister, 1973) with the
resultant development of intricate microgeomorphology.
Rectangular jointing and the evolution of castle koppies is equally widespread throughout the Chinamora area. A common relationship can be
seen at Domboshawa, where a large exfoliated central dome is surrounded
by a discontinuous ring of lower castle koppies some 200 to 1000 metres
distant. Clearly the pattern of jointing is responsible for this arrangement,
and perhaps each unit was a small centre of cooling, so that joint planes
developed concentrically. Thus the attitude of joints in the central mass
would be roughly horizontal and subsequent exfoliation would be favoured,
whereas around the margins, the joints would be vertical so that later
weathering would show rectangular jointing.
The dolerite intrusions within the Chinamora batholith normally cause
slight rises across granitic pediments in addition to changes in the soil
colour. In the south-west, however, they rise to higher level and form the
Dikitira Hills.
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North-westwards the Chinamora batholith is limited by the banded ironformation of the Iron Mask Range. Faulting of these rocks has enabled the
Range to be breached by the Mazowe River at the position of the Mazowe
Dam wall, and by the Nyandarama River at the Iron Duke Mine. It appears
that previously, in African erosion cycle time, the Tateguru-Mazowe
followed a regular course to the west of the Iron Mask Range, while
another river, tributary to the Pote River, flowed north-eastwards on the
eastern side. Active, insequent tributaries from the Mazowe system then
breached the Range along the less resistant, faulted zones, and abstracted
the drainage from the valley north-east of Mazowe Dam, at the expense of
the Pote River. The Nande Hills are typical granite castle koppie structures
and are considerably below the level of the small African remnants across
the Iron Mask summits. Soft felsic schists lying between the granites and
ironstones form smooth pediments traversed by the main road from Harare
to Mazowe, between the Iron Mask Range talus slopes and the Dasura
River.
The greenstones of the Mazowe District form typically rolling PostAfrican scenery, while the granites to the west which are commonly a
coarse-grained, massive, biotite variety (Ferguson and Wilson, 1937)
exhibit scattered tors, giving way to exfoliated bornhardts farther north
e.g. Musorowodoni (1616 metres) near the road junction branching to
Mutoroshanga and Mvurwi. Apart from a few such sporadic heights, this
entire belt flanking the Great Dyke Umvukwe Range is encompassed
within the Post-African erosion surface at altitudes between 1150 and
1550 metres.
Comparison between the maps showing erosion cycles (Figures 3 and 19)
and stratigraphy (Figure 2; Tyndale-Biscoe, 1957; and Maufe, 1920) of the
Harare region, shows that both the African planation and the PostAfrican cycle spread equally across granite and schist belt rocks and are
each dependent upon the position and activity of the principal drainage
channels of this region.
BEATRICE TRIANGLE
The Beatrice geomorphic region covers the triangular-shaped fragment
bounded to the south and east by the watershed belt, to the north by the
Harare region and to the west by the Great Dyke. It is drained in a westerly
direction by the Sebakwe, Ngezi, Umsweswe and Mupfure basins where
the Post-African erosion surface is apparently all-embracing. Complexities
arise, however, from the presence of Pre-Karoo components.
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A large, roughly circular, expanse of Karoo sediments capped by far less
xtensive basalt covers about 4500 km2 from the Great Dyke in the west to
tie watershed in the east (Figure 2). Patches of Kalahari sand are districted irregularly across the region, thereby fossilizing the African surface in
lie east and Post-African in the west. Of importance, however, are the
esistant schist belt outcrops as in the Mwanesi Range and granite surounds across which the Pre-Karoo surface can be traced. Much of the
;ranite and adamellite outcrop exhibits excessively deep zones of weatherng—20 metres being recorded at several localities—indicating the resurected component of the present landsurface, which includes small jointed
:oppies, at 1250 to 1350 metres. In addition, two small dome-shaped hills
3 km south of Beatrice exhibit a Pre-Karoo greenstone topography near
he retreating margin of the Karoo sediments.
The African erosion surface of the watershed belt extends westwards at
oughly 1415 metres in this region to the eastern line of the Mwanesi
^ange. A few scattered koppies less than 30 metres high occur on the
jasalts, as for example, the hill at Featherstone. Although such mino
elief is unusual across African surfaces, these are possibly the result of the
protection from normal erosion, afforded by the adjacent, higher, resur•ected Pre-Karoo Mwanesi Range. It is unlikely that they record the Post[jondwana erosion surface, but can be accepted as part of the African plaaation where normal excessive senility did not occur.
Westwards the Post-African erosion surface encroaches from the superimposed courses of the Ngezi River, the Sterkstroom and the Munyati and
Sebabkwe rivers into the Mwanesi Range. The pediments flanking the
the range on the west are remarkably even, representing the Post-African
at 1330 metres elevation. The central depression within the range (the
middle of the C-shape) presents dominantly the African erosion surface
at 1380 metres above sea-level.
Close to the Great Dyke, the flat-topped Karoo mass of Chombe shows
the African erosion surface at 1360 metres altitude, more than 100 metres
above the surrounding Post-African pediment. This residual occupies too
small an area to be shown on Figure 3. This is the only locality within the
Beatrice triangle where the African and Post-African surfaces are separated
by a sharp nickpoint—elsewhere, eastwards, their junction is zonal and
inconspicuous.
The Karoo sediments of this region are remarkably unconsolidated,
possibly due to either an initial lack of cementing material or to subsequent
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leaching of that substance. They are sands and not sandstones, and a
highly susceptible to erosion. Southwards, towards the watershed and alor
the Ngezi Valley, they have been removed so that the Pre-Karoo floor hi
been resurrected. Around the edge of the outcrop, deep embayments ha>
been made by all the water courses, and excessive soil erosion occu
within the outcrop. Certain localities, e.g. near St. Michael's Missioi
present spectacular gully erosion where individual dongas are up to 6
metres deep and are seen to be growing each year. Although huma
agencies have accelerated this erosion, the loose nature of the sediment
and dispersive nature of the sodic clays are responsible for their excessiv
removal. The worst of such areas have already degenerated into badland
and it is only a matter of time before most of the outcrop can be so class
fied. In this respect, these Karoo sands look and behave as loess.
CENTENARY—MOUNT DARWIN REGION
The Centenary—Mount Darwin region stretches eastwards from th<
Great Dyke to the Mazowe River and northwards from the latitude o
Bindura to the edge of the faulted Zambezi Escarpment, i.e. the Mavura
donha Mountains. The Post-African erosion cycle dominates through i
relief of some 800 metres. Combined with widespread granitic and gneis
sose bedrock, the resultant landscape abounds with jointed castle koppie:
and exfoliated bornhardts of differing extent and altitude. There an
several remnants of the African erosion cycle in scattered distribution anc
composed of several rock-types, while the younger Pliocene erosion surfac«
advances up the Mazowe valley.
The African planation forming the summit bevel at 1460 metres acros;
the granitic mass of Shashi some 15 km north of Bindura was recognized b>
King (1951, 1963) and equated with the high plateau at Harare. Shashi
extends for some 6 km north-south and 12 km east-west, dropping away
around its perimeter to the general Post-African erosion surface at approximately 1050 metres altitude. Post-African incision has scored the summil
bevel but the accordant African planation is still apparent.
Mount Darwin, composed of quartz porphyries of Bulawayan age,
approximately 10 km to the south-south-east of the village of the same
name, rises along an irregular ridge to a flat summit of limited extent at
1500 metres. The northern side is abrupt and presents cliffs in places,
whereas the southern side possesses more gentle gradients across greenstones. The component long high ridges are composed of banded iron-

CENTENARY—MOUNT DARWIN REGION

89

tones, quartzites and to a lesser extent serpentinite (Leitner, 1974). A few
ilometres due west and north-west of this inselberg are several lower and
ÎSS extensive hills standing above the Post-African pediplain and composed
if the same Bulawayan Group rocks. A well-defined broken range of hills
omposed of banded ironstone runs north-westwards from south of Mount
)arwin M ountain almost to the Fusi R i ver (Lightfoot, 1923 ; Lightf oot and
"yndale-Biscoe, 1931). Probably all these hills were originally united in a
ingle upstanding, older, erosional remnant of Pre-Karoo derivation, but
ecent erosion by south bank tributaries of the Mufuri River has separated
he western portion from the main mass of Mount Darwin and caused the
eduction and removal of summit planation on the component western
ors.
North of Mount Darwin, the Zambezi Escarpment is marked by the
vlavuradonha Mountains which are composed of amphibolites and metasabbros. These mountains are asymmetric since on the southern side they
>rovide no more than 450 metres relief at the eastern end at Chipari
1494 metres) and Mavuradonha (1510 metres) where the African erosion
iurface skims the summitline, and farther west Post-African terrain which
ncludes peaks of 1350 metres and more; but on the northern side the
lickpoint with the Pliocene landsurface of the Zambezi trough shows a
icarp 1000 metres high. The gently undulating Post-African surface
itretches to these Mountains and is dotted with both rectangularly jointed
ind exfoliated inselbergs of differing height. Some of the exfoliated whalejack-shaped hills are composed of charnockite, whereas the more vegetated
hills and ridges are doleritic. Some 23 km north-north-west of Mount
Darwin Village, Nyamanda rises to a rugged summit at 1265 metres which
is slightly higher than the neighbouring rises and hilltops, although still
within the scope of the Post-African erosion surface. It is a complex of
olivine metagabbro sills that have been intruded, roughly conformably,
into meta-arkoses of the Rushinga Group (Leitner, 1974).
North-eastwards along the Ruya River and its lower tributaries and
eastwards along the Mazowe River system, incipient Pliocene erosion
causes a general drop in altitude. The Pliocene cycle becomes dominant
north-east of the road from Mount Darwin to Rushinga but a broad composite zone of steadily declining altitude separates this southward projection of the Zambezi Valley, east of the Mavuradonha Mountains, from the
Post-African landscape assigned to the northern flank of the Central Axis.
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Certain ridges and inselbergs, e.g. 'Pulpit Rock' stand above this Pliocen
pediment.
Rocks of the Rushinga Group are relatively resistant and therefore forr
higher terrain of the Post-African landsurface. Meta-arkoses are the mos
widespread rock-type, but micaceous quartz schists and marbles also forrj
prominent hills and ridges (Leitner, 1974). The contacts of these rock
with the gneisses are commonly cliffed, and provide sharp nickpoint
between the higher Post-African and lower Pliocene erosion surfaces, a
at Chironga and the Rushinga Hills east of the Ruya River.
Through the farming district of Centenary and Mount Darwin, as fa
westwards as the Umvukwe Range, the Post-African erosion surfaa
exhibits a general planation at a maximum altitude of 1100 metres. This i:
surmounted by haphazardly distributed bornhardts and inselbergs, e.g
Chibuli (1170 metres) and Mutungagore (1310 metres). In some localities
as about 10 km north of the Ruya-Mutuwa confluence, bornhardts occui
in a line up to 3 km long, giving the appearance of a ridge with severa
peaks. The Ruya River and its left bank tributaries such as the Satsi, Dora
Mutuwa and Karuyana rivers and their tributaries provide incision of ur
to 100 metres into the Post-African surface in a fairly dense network. Mos
of the smaller valleys exhibit shallow gradients and a relief of little mon
than 30 metres (Plate IX). Where theriversand streams have incised across
joints, seepages, pot-holes and small rapids can be found.
This northern belt is basically two-cyclic exhibiting a Post-Africar
planation with non-cyclic bornhardts and inselbergs, combined with ar
incipient Pliocene erosion cycle along the larger water courses. In some
cases the small rapids probably mark the nickpoints between the twc
major cycles.

In general, relief is rather more pronounced towards the west and southwest of this area, i.e. in the vicinity of Centenary and Mvurwi villages,
which are nearer to the head regions of the Ruya River basin. Here the
inselbergs are generally higher and more cloiely spaced than those farther
east. This indicates a more youthful stage of dissection, and therefore proximity to the margins of the older African cycle which is associated with the
Umvukwe Range immediately to the west. Here also, the general altitude is
higher, being above 1320 metres.
The western flank of this region is occupied by granites with minor
quantities of intrusive dolerite. Apart from certain bornhardt summits up
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to 300 metres high which reach African levels, e.g. Nyawta (1558 metres),
Chironzi (1644 metres) with neighbouring Pembi and Mendindindi 6 km
south of Mvurwi Village, and which generally rise westward towards the
protective Umvukwe Range, this belt is entirely encompassed within the
Post-African erosion cycle. Nevertheless, the single surface shows considerable relief and variety. A strong north-trending fracture zone immediately west of the Concession to Mvurwi road produces scarp faces south of
the Mutorashanga road junction, and is responsible for the sharp change
of aspect (Stagman, 1953). Castle koppies are equally represented in this
area, providing more subdued relief than do the bornhardts.
The dolerites of this western portion occur in extensiveflat-dippingsheets
which form cappings to many of the hills (Stagman, 1953).
West of Concession, hard and massive basaltic greenstones form the
rounded hills of the NNE-trending Mashawe Range. They rise less than
200 metres above their adjacent pediments. Other relief is provided by
hornblende schist near the Garamapudzi River, north-west of Concession.
South of Mount Darwin the geology is principally granite intruded by
dolerite dykes. The granites in the Chiweshe Communal Land immediately
west of the schist belt Mapara Range form spectacular bornhardts including Nyawta, of which several summits reach African levels.
East of the Mapara Range, similar Post-African granite topography
pertains to the Mtepatepa and Madziwa areas. Field evidence distinguishes
a number of separate emplacements of differing ages and characteristics in
this region. The Madziwa granite is the oldest from this area and is relatively widespread; certain of the others are small stocks less than 5 km
across. Bornhardts east of the road from Bindura to Mount Darwin are
generally lower than those in Chiweshe, with summits at less than 1300
metres above sea-level, and a relief less than 150 metres. In places, fractures
and shear zones trending north or north-west have been eroded down into
steep ravines (Leitner, 1974).
The Mazowe River bisects the Swiswamoyo schist belt on the eastern
margin of the Mount Darwin region. The outcrop stands up to 300 metres
above the adjacent granite and gneiss and forms a dissected plateau at
1036 to 1256 metres above sea-level. Composed principally of greenstones
the banded ironstones are limited to the south and reach lower altitudes
than the metavolcanics on the northern side.
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The Post-African surface remains ubiquitous, with the relief throughout
this eastern area being due solely to lithological controls.
NORTH-EASTERN REGION
This region includes the portion of the Central Axis between the
Mozambique border and the Eastern Highlands geomorphic province in
the north and east, the watershed to the south, and the Harare and Centenary-Mount Darwin regions to the west. It is therefore partly the large
basin drained by the Mazowe and Ruenya rivers with their tributaries.
Geologically the region is composed dominantly of gneisses, adamellites
and granites which have been abundantly intruded by dolerites of 'Mashonaland' age. The principal occurrence of Basement schists is the Makaha
schist belt measuring some 50 km by 12 km and lying to the north-east of
Mutoko Village. Rocks of the Rushinga Group are located around the
northern and north-eastern fringe.
The dominant erosion cycle of this area is the Post-African, which in the
granite areas north of Mutoko Village exhibits 'granite topography' to
perfection (Plate I). The Pliocene erosion cycle penetrates from the Zambezi
Valley province, particularly along the Mazowe and Ruenya River courses.
In the western area, no noticeable scarp separates it from the older cycle
and a composite zone, wherein the two cycles merge with each other,
extends across a belt some 25 km wide, approximately from south of
Dumbge to Kotwa. However, in the south and east the contact between the
two cycles is clearly demarcated. The only occurrence of the African landsurface is the dissected summit of Bogota (1691 metres) south of Murehwa.
The Mazowe River course is structurally controlled where itflowsacross
the mass of the Bindura schist belt, and largely follows the outcrop of
softer Shamvaian sediments. At the north-eastern end, narrow outcrop, of
Bulawayan Group metavolcanics and Shamvaian Group metasediments
form the Mkuru-Na-Maenza Hills which enclose the Mazowe course. A
probable capture now causes the river to turn sharply north-westwards and
breach the enclosing hills. The highest peaks of the greenstone Mkuru-NaMaenza Hills are roughly accordant and reflect the Post-African erosion
surface at 1300 to 1400 metres above sea-level. The Pliocene erosion
surface has penetrated up the Mazowe course to an altitude of nearly 900
metres through the gorge which cuts the Mkuru-Na-Maenza Hills, to some
3 km upstream of the Mazowe-Nyagui confluence.
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The tract through the Umfurudzi Wild Life Area to the north of the
Mkuru-Na-Maenza Hills and between the Mazowe and Gwetera rivers,
shows entirely Post-African surfaces which rise to scattered higher points
at Chizinga (1245 metres) and Swiswamoyo (1351 metres) which are composed of tonalité and basaltic greenstone respectively (Stidolph, 1977). In
this region the edge of the Post-African cycle is sharply limited by the edge
of the characteristically hilly terrain which can be seen in the background
of Plate X. Down valley from the Mazowe-Gwetera confluence, the Pliocene landsurface widens markedly across the gneisses to exhibit a regular
terrain 500 to 750 metres above sea-level. The scattered inselbergs within
the Pliocene cycle are mostly dome-shaped, although a few such as Mangurgwe (802 metres), 16 km south-east of Rusambo Mission, are more
angular (Plate X). The Pliocene pediplain is slightly more undulating
across the rocks of the Rushinga Group with stratigraphie controls causing
the Nyapakwe, Nyangwa and neighbouring ranges up to 100 metres high
north and north-west ofNyamapanda. The vast majority of these 'heights'
lie within the Pliocene erosion surface, although north and north-west of
Marymount Mission a few isolated remnants, e.g. Nkondi (964 metres)
Nyamasoto (978 metres) and Gungwa (1106 metres) reach Post-African
levels.
North of Mutoko Village, the combination of adamellites, granites and
the Post-African erosion cycle gives classic bornhardt topography (Plate I).
The exfoliated domes, separated from each other by small pediments, are
up to 300 metres high with almost vertical slopes. A number of the smaller
structures, particularly eastwards, rise from plinth-like bases up to 25
metres high, which give a two-fold form to the inselberg.
In certain localities, rectangular jointing in the granite has caused a
markedly rectangular drainage pattern to develop in addition to the more
scattered occurrence of castle koppies. Certain rivers, e.g. the Nyadire,
Nyamasanga, Chitora and others,flowfor distances of ten kilometres and
more without deviations. Rapids and pools are not uncommon along these
streams, as also along the rivers and streams to the south and west of this
geomorphic region. Abundant quartz veins and pegmatites follow the joint
planes.
The large mass of Bulawayan Group rocks which is known as the
Makaha schist belt, stretches from Sutskwe south-eastwards to Chiwha
and has a marked effect on the topography. It stands high, as a ridge
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forming the Nyarugwenjere Range which extends over a lateral distance of
more than 25 km, with component peaks as Sutskwe (1310 metres),
Susamoya (1434 metres) and Chiwha (1033 ^metres). The summitline
along the ridge is irregular with a Post-African surface, although Susamoya has a flat top nearly 300 metres in diameter which may possibly have
a Pre-Karoo history. Much of the drainage trends across the schist belt
strike, which Macgregor (1935) suggested was superimposed. However,
with the nearest Karoo rocks more than 100 km distant, an unaltered
Pre-Karoo landsurface across the Makaha belt seems most unlikely. The
highest points occur on granite and greenstones which commonly contain
pillow lavas. In this belt the serpentinites are unfoliated and form small hills
approximately 100 metres high. Northwards and eastwards the gneissic
Pliocene pediplain drops evenly towards Mozambique territory. Westwards and south-westwards, the Post-African landsurface exhibits bornhardts of decreasing height and density with the general rise towards the
watershed belt.
Alluvium, nearly 30 metres deep, follows the Ruenya River across the
eastern margin of the Makaha schist belt. Recent river erosion has lowered
the bed through these sandy deposits so that now the thalweg generally
crosses bedrock, enclosed by slightly consolidated alluvium cliffs.
Elsewhere within this north-eastern corner, which includes the Murehwa
District, the Post-African cycle extends widely across the granites and
intrusive dolerites resulting in an open, rolling topography with scattered
bornhardts. The higher-standing mass of Bogota (1691 metres) is composed of a granite centre surrounded by a dolerite sill, causing irregular
rates of weathering across the remnant African summit planation. The
granites of this locality produce both jointed castle koppies (with rectangular drainage patterns and rapids) and exfoliated domed surfaces and
bornhardts of greater and smaller size. Altitudes here stand between 1000
and 1400 metres. Above the 1200 metres contour which trends roughly
southwards, some 25 km east of the Macheke to Murehwa road, numerous
shallow depressions become marshy during the wet season. They are all
situated upon granite, in the head regions of the river systems down which
they drain, and are particularly prevalent south-east of St Paul's Mission
and north of Nhowe Mission. The slightly more resistant character of the
dolerites can be seen where the intrusions are crossed by river courses.
Invariably the valley narrows at that point, which is clearly demonstrated
by the Nyangadzi River. The southern margin adjacent to the watershed
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elt shows a steady rise of general altitude and wide distribution of scathed tors.
The eastern flank of this north-eastern region abuts on to the Eastern
[ighlands geomorphic province. The Pliocene erosion surface penetrates
:om the Ruenya River and its tributaries to produce flat valley floors to
;vels as high as 1100 metres above sea-level. Inselbergs and ridges above
[lis level, as for example along the serpentinite outcrop 25 km east of
^ambaze, carry the irregular Post-African erosion surface at more than
250 metres elevation. Across the granites and adamellites, such heights
re normally in the form of bornhardts, e.g. Mochena (1677 metres) 9 km
LOrth-west of St Mary's Mission. The interfluves also carry the PostAfrican landsurface.
Southwards, towards Nyanga, the Inyangombe River crosses PostAfrican terrain which is dotted with rectangularly jointed castle koppies
ind exfoliated hills, e.g. Zewa (1738 metres). Certain river courses, e.g. the
3hidya River, follow joint planes in this vicinity. Steeper gradients cause
he Post-African landsurface to give way to the African surface across the
vatershed through Sanyatwe and the Juliasdale Plateau.
UPPER SAVE BASIN
The Save, one of the principal rivers of Zimbabwe, takes its source some
55 km due south of Harare at an altitude of 1475 metres. Fed by several
major tributaries such as the Macheke, Mwerihari and Odzi rivers and an
infinite number of minor ones, itflowsin a general south-easterly direction
within its upper course upstream of the Birchenough Bridge. Thus the
position of this region extends southwards and eastwards from the watershed to the Limpopo-Save and the Eastern Highlands geomorphic provinces, respectively. South-westwards, the limit of this sub-province is taken to
be the Nyazwidzi River.
The major rock-type in this region is granite which contains abundant
intrusions of dolerite. Inliers of schist belt, predominantly Bulawayan in
age, give rise to Wedza Mountain, the Bepe Hills and Mtanda Range (the
latter two being the south-western extension of the Odzi schist belt). Carbonatite emplacements at Dorowa, Shawa and Chishanya also find topographic expression in the Shawa Hills and at Chishanya, which rises 180
metres above the surrounding plain. The granites (generally massive) and
dolerites exhibit a similar degree of weathering resistance, with most of
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the higher points and ridges, e.g. Marabada Hills, Mtukwa Range an
Devedzo Hills occurring on the granite.
The Post-African erosion cycle is almost universal in this region. Th
serpentinites and banded ironstones of Wedza Mountain rise to 178
metres above sea-level, which is some 400 metres above the surroundin,
Post-African pediment and also above the general African bevel at appro
ximately 1480 metres 50 km to the west on the Charter Estates and 165(
metres to the north in the vicinity of Marondera. It does, nevertheless
correspond with the African planation at Eagles Nest about 50 km to th(
north-east. Wedza Mountain does not have a noticeable summit plana
tion, but must have a Pre-Karoo origin as Karoo sediments now crop oui
40 km to the west. Thus the excessively resistant serpentinites and banded
ironstones have undergone minimal removal since Mesozoic time, therebv
preserving heights well above the normal African altitude. Tertiary erosion
by the insequent Save, Mbo and Inyoka rivers and their tributaries has
removed the intervening Karoo cover. The granite and dolerite landsurface
has been reduced by more than 50 metres from its initially resurrected
position and now, except for that in proximity to the Karoo outcrop and
certain hilltops, exhibits solely the Post-African erosion surface at 1300
to 1400 metres above sea-level. The Pre-Karoo erosion surface along the
edge of the sediments stands at about 1460 metres elevation.
Other heights within this geomorphic subprovince include Dendsa
(south-west of Nyazura) at 1503 metres, Nyaruwe (south of Odzi) at 1700
metres and Marabge (north of Buhera) at 1489 metres. These are all large
granite masses exhibiting curved exfoliated surfaces. Southwards the
summits of the granite bornhardts become progressively lower, as shown by
Chinyamsese (1192 metres), Chiurgwe (1195 metres), Dema (1271 metres)
and Chirorgwe (1237 metres). In addition, the Marabada Hills, roughly
midway between Birchenough Bridge and Buhera, are formed by a
number of roughly accordant exfoliated and rectangularly jointed granite
hills rising up to 1200 metres, giving a relief of up to 200 metres. The
Mavangwe Hills (1199 metres) north-east of Buhera present similar topography. It is doubtful if the African planation can be traced across any but
the first-named hills which rise to more than 1450 metres above sea-level.
East of the main road from Rusape to Mutare, the same pattern of PostAfrican erosion cycle continues, causing deep dissection and resultant high
relief across granite and dolerite terrain. Spot heights, including the
typical bornhardt-type topography of the Shena and Msere hills, reach
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1800 metres above sea-level. The accordance of these hills, when viewed
eastwards and southwards from the Rusape to Juliasdale road, is remarkable and represents the African planation at a general altitude of 1650 to
1800 metres. The level of the African summits rises in an easterly and
north-easterly direction in accord with the overall rise of the landsurfaces to
the axis of uplift along the Eastern Highlands, and with the level of the
African erosion surface of the Juliasdale Plateau. The Post-African erosion
cycle follows the valleys and includes a relief of some 500 metres. The
principal rivers of this area are the Chiagwandow, Inyamazura, Nyatanda,
Mubvumira, Nyadiri and Odzi rivers, which together with their tributaries,
form a fairly fine texture of dissection with relatively steep gradients.
Modern erosion in this area is therefore very active with breached ridges
being commonplace. Most of the granite hills exhibit curved, exfoliated
surfaces up to 200 metres in height.
The lower dissected planations as seen across the Goba Hills, Devedzo
Hills and Mtukwa Range in the central northern sector of this subprovince
are not precisely accordant with each other, but particular summits such as
Chinyenyawana (1701 metres) probably exhibit the African cycle.
In general, massive granite gives rise to the jointed hills and castle
koppies, whereas the gneissic variety forms the rounded exfoliated bornhardts, (Swift, 1956). The dolerite sheets have often been emplaced along
the contacts between the granite and underlying gneiss and as they are
usually resistant, scarps have formed along such contacts (Fey, 1976).
South of Mutare, the Odzi valley widens considerably and exhibits
numerous granite hills possessing both exfoliated and rectangularly
jointed slopes, and which become progressively lower in a southerly direction. Bornhardts are particularly impressive and closely spaced in a belt
between latitudes 19° 00' and 19° 15' south on both east and west flanks of
the Odzi River. Their summits reach 1315 to 1708 metres above sea-level
with a predominance around 1520 metres. South of the latitude of bornhardt development at Nyaruwe (1700 metres), the terrain opens out into
widespread uneven pediments bearing scattered castle koppies up to 50
metres high. This entire area is assigned to the Post-African erosion surface, but it is more youthful to the north and more mature southwards.
The rocks of the schist belt form a narrow range of north-east-trending
hills, the Mtanda Range which cuts across the general drainage direction,
from the Save River to beyond Odzi village. West of the Save River the
same outcrop forms the Bepe Hills. Summit heights decrease steadily south-

98

THE CENTRAL AXIS

westwards from the highest point, Virginia, at 1430 metres and are irregular north-eastwards. A vestigial planation across all these summits
seems doubtful, although the higher levels, at more than 1350 metres
above sea-level are possibly inherited from a Pre-Karoo landscape, whereas
the surrounding pediplains and lower summits exhibit the Post-African
erosion cycle. The general level of the lower pediplain immediately south
of the Mtanda Range rises steadily but imperceptibly towards Odzi Village,
with increasing distance from the major drainage local base-level of the
Save River. The hills are largely formed of massive serpentinite whereas
the cols between them reflect the presence of softer schists containing
actinolite, anthophyllite and tremolite (Swift, 1956). The tops of Virginia
and other high hills are composed of banded ironstone.
In the south-eastern corner of this region, some 12 km north-west of
Birchenough Bridge, is a small down-faulted outlier of Forest Sandstone
which lies on the Pre-Karoo surface at 590 to 600 metres above sea-level.
The Pliocene erosion cycle extends up the Save River as far as the
proximity of the 750 metre contour and includes the adjacent terrace
paralleling the river bed. It extends in similar fashion up the Odzi valley
to the same level near the confluence with the White Waters River, thereby
including the Odzi Gorge (near the confluence of the Save and the Odzi
rivers) in the Pliocene landsurface. The contact between the Pliocene and
Post-African erosion surfaces is generally indefinite and passes through a
narrow composite zone, except where inselbergs of the older level rise
above the younger plain. The Mpanda Range, north-west of Hot Springs,
and Chishanya are good examples of this two-cyclic topography.
West of the Save River, the same Post-African erosion surface generates
open, rolling terrain across the granites and dolerites at 1130 to 1320
metres elevation, with markedly more dissection towards the River. At
Buhera and towards Shawa, the landsurface is remarkably flat, although
surmounted towards Makumbe Mission by a number of closely spaced,
cone-shaped granitic hills of a separate emplacement. The Shawa Hills
(1188 metres) composed of fenites and carbonatite, have smooth, convex
slopes which rise some 200 metres above the surrounding smooth pediment.
KYLE REGION
The Kyle region forms part of the southern margin of the Central Axis
since it is bounded to the north by the watershed, and to the south and
south-east by the Limpopo-Save Lowlands. Its other boundaries are less
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geomorphologically distinct, being the Nyazwidzi River to the north-east
• and the road from Beitbridge through Masvingo to Mvuma on the west. In
similar fashion to the neighbouring Upper Save basin, the Post-African
erosion surface, cutting across granites, forms the dominant landscape in
the Kyle region.
The major relief of the subprovince is located across the Masvingo
schist belt, adjacent to Lake Kyle, where the highest summits are Cotopaxi
(1520 metres) and Nyumi (1544 metres). Certain granite areas, as around
Bikita, exhibit spectacular bornhardt scenery where summits reach even
higher altitudes, e.g. Chisiana (1563 metres) and Hanyanya (1512 metres).
The African planation of the watershed belt passes into the northern
Kyle region along a number of south-trending spurs and interfluves which
abut against the encroaching Post-African erosion surface in scarps 50 to
100 metres high, east of the main road. Immediately south of Chirumanzu,
the Post-African landsurface becomes ubiquitous and embraces numerous
rectangularly jointed koppies with intervening flat pediments. The granite
of this locality does not exfoliate beyond a few scattered pavements.
Certain river courses, e.g. the Popoteke, are steeply incised along joint and
fault planes. For the same reason certain stretches are remarkably straight,
e.g. the upper course of the Munyambi River.
North-west of Gutu, granitic Songalela (1540 metres) is accordant with
hills across the Felixburg schist belt and the flat African landsurface of
that district. Nearer Gutu, dolerite emplacement gives rise to a hill more
than 100 metres high, within the Post-African surface.
The upper Devure River and its tributaries causes considerable dissection in a relief of some 200 metres, although the jointed koppies are
generally more widely spaced within the upper Devure basin than in the
upper Mutirikwi basin on the west. East of the Devure River, the PostAfrican erosion surface becomes more open and rolling at 1250 metres
above sea-level, and merges with that described in the Upper Save Basin at
the Nyazwidzi River.
South of the Birchenough Bridge to Masvingo road, the Pliocene erosion
surface of the Middle Save region gives way to the Kyle region's PostAfrican erosion surface at 810 metres elevation. Along this margin are
numerous granite hills, principally exhibiting rectangular jointing, of
which Babaninga at 1037 metres is the most conspicuous. Westwards the
general pediment level rises steadily and an exfoliated granite becomes
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dominant. The Mukoriro Range which is traversed at Moodies Pass
exhibits spectacular bornhardt scenery with a relief of 450 metres. The
highest summits, Hanyanya and Chisiana, are composed of a massive,
leucocratic granite and reach African levels, but by far the major part of
this range lies within the Post-African erosion cycle.
West of this locality, the terrain opens out so that the Post-African landsurface becomes progressively more rolling with scattered small hills
separated by distinctive pediments, as at Glencova (1130 metres). Northwards the Post-African erosion surface rises imperceptibly to the Gutu
area, and southwards it falls equally gently to 700 metres at the geomorphic
province margin south of Zaka. Within the latter area, particular granite
emplacements give rise to bornhardt landscape, as for example around
Bikita and a few kilometres north-east of Zaka, where the hills are closely
spaced and more than 150 metres high. Broad expanses of more subdued
topography with a relief no more than 30 metres separate the bornhardt
localities.
Within the Masvingo schist belt, banded ironstones and quartzites form
the cores of the sharp ridges, e.g. Nyanda Range which rises to about 450
metres above the surrounding pediplain. The steep gradients on the Bulawayan banded ironstones result in precipitous cliffs, e.g. on the southern
side of Cotopaxi where the summit is composed of banded jaspilite (Wilson,
1964). Devuli Hill on the eastern side of Providential Pass is slightly higher,
1528 metres above sea-level, and is composed of Upper Shamvaian banded
ironstone. Across the northern shores of Lake Kyle, the Beza Range rises
to a maximum altitude of 1463 metres which is more than 300 metres
above the adjacent pediment. Although banded ironstones form some of
the higher points, the core of the ridge and the steep cliffs on the southern
side are composed of resistant Upper Shamvaian conglomeiates. Farther
east, near the north-eastern inlets of Lake Kyle, the Nyumi Range (1544
metres) is composed of tightly-folded banded ironstone (Wilson, 1964).
Within this schist belt, serpentinites and related rocks play a minor role
and form a low ridge, together with intercalated Bulawayan sediments,
along the northern margin of the belt from 2 km south of Masvingo
westwards to the Mushandike Dam.
Although all the summits in excess of 1450 metres above sea-level are
suggestive of remnants from the older, African landsurface, the distribution
and irregularity of these points over a strike-distance of only 40 km suggests
an even older, possibly Pre-Karoo history. Recognizable Pre-Karoo
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floors are 100 km distant to the east and north-west, so it is highly unlikely
that any original Pre-Karoo surface remains across these heights. They
have therefore been attributed to the African erosion surface on the map
(Figure 3) although they are clearly not solely due to early Tertiary erosion.
A former Karoo blanket across the schist belt, and now entirely removed,
is also suggested by the drainage patterns of thit area. The Mutirikwi,
Popoteke and Shagashi rivers all flow through schist belt ridges where the
resistant beds are thin or faulted, and could well have a superimposed
derivation.
The Post-African erosion suiface sweeps broadly across all the lower
terrain. The phyllites associated with the schist belt cause valleys and
depressions while the more widespread greenstones show diverse terrain.
North of Lake Kyle they form flat countiy, but elsewhere the outcrops of
fine-grained basaltic greenstone form scattered, well-vegetated, rounded
hills which are quite distinct from the banded ironstone ridges. Lower
Shamvaian grits and conglomerates cause low, east-trending ridges 12 km
south of Masvingo.
Within the Masvingo area, granites form both characters tic types of
relief. Gneissic granite forms whalebacked hills and bornhardts whereas
the massive granite is well-jointed and gives rise to scattered castle koppies
and tors. North of Lake Kyle and along its southern shores, the massive
granite forms both exfoliated and rectangularly jointed hill forms. Below
the spillway of Lake Kyle, steep exfoliated slopes line a gorge some 100
metres deep along the Mutirikwi River. South of Lake Kyle, a porphyritic
granite builds a higher plateau at 1190 to 1420 metres, which is bound by
steep cliffs overlooking lower schist belt terrain to the north-west near
Bondolfi Mission (Wilson, 1964). Quartz veins intrusive into the granites
alongfissuresand fault planes, commonly form conspicuous long wooded
ridges. All this varied relief is encompassed within the Post-African erosion
suiface.
Southwards, the Post-African landsurface drops steadily through altitudes generally less than 1000 metres. However a relief of approximately
240 metres is provided by the bornhardts and whalebacked hills which
are separated from each other by smooth pediments, and are derived from
the granite of the region, named by Robertson (1974) as the Zimbabwe
batholith. Farther south, the contact with the gneisses produces a line of
large bornhardts named the Marehuru Hills (Plate XI). Steep, exfoliated,
gneissic and charnockitic slopes continue to the southern edge of this Kyle
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region where it abuts against the Limpopo geomorphic province near the
north bank of the Runde River. Near Ngundu, the line of the Nyoni Range
(up to 1037 metres) is the north-eastern end of a linear granulite-gneiss
zone (Robertson, 1974).
ZVISHAVANE REGION
The Zvishavane region lies between the Great Dyke and the Beitbridge
to Masvingo and Mvuma road, across the southern flank of the Central
Axis. The geomorphology presents a composite picture of granitic and
gneissic Post-African terrain, with irregular schist belt outcrops.
The watershed African landsurface passes south from the road from
Lalapansi to Mvuma to the latitude of the east-trending serpentinite dyke
south of Mapanzuri. Its southern edge thus forms a sharp nickpoint with
the encroaching Post-African erosion cycle so that although the resistant
outcrop forms only a slight rise on the African surface, the nickpoint is
marked as a range of rugged hills. Southwards, the Domgwe Range is
composed of a line of steep bornhardts culminating in Nunkwe (1476
metres) at its northern end. The highest summits preserve the African bevel,
but in general the entire region falls into the Post-African erosion surface.
South of the Domgwe Range, the well-foliated granitic gneisses (TyndaleBiscoé, 1949b) form an undulating, open Post-African terrain at an altitude
of about 1200 metres. Occasional jointed castle koppies, e.g. Tshayamavudse (1369 metres) break the regularity of the pediplain which flanks the
Chironde Range of the Great Dyke.
Near the Masvingo to Mvuma road, the junction between the African
and Post-African landsurfaces is zonal through a composite belt 5 to 10 km
wide at Chirumanzu. At this locality, clusters of small granite tors stand at
the heads of broad shallow valleys at an altitude of roughly 1450 metres.
The Post-African surface becomes ubiquitous immediately south of
Chirumanzu.
The massive adamellites of the Chilimanzi batbolith erode principally
to castle koppies in the north, flattening to featureless country towards
Mashava, where only occasional castle koppies occur. Exfoliated low
whalebacked hills and pavements occur at a few localities within this northeastern part of the Zvishavane region, particularly in a group of bornhardts
some 10 km north-west of Masvingo. Altitudes between 1000 and 1425
metres indicate the Post-African erosion surface, whereas those in excess
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of 1430 metres around the northern and north-eastern edges, can be
attributed to the African landsurface south of Mvuma.
The only fault-controlled river course within this area is the Mushandike
River, for some 11 km north of the Mushandike Dam.
The granites of the Chenoia stock produce a series of irregular castle
koppies along the linear noith-east-trending intrusion. Although little
more than 75 metres high, these jointed hills form conspicuous landmarks
since they are surrounded by the even pediplain that cuts across the older
granite. Chenoia (1112 metres) at the northern end, and Jenya (1126
metres) at the southern end, which has been hardened by intrusive quartz
veins, are clearly the highest summits of the belt and are encompassed
within the Post-African erosion surface. Schist belt inclusions within the
granitic gneisses cau:e localised narrow bills and ridges some 60 metres
high. They are invariably composed of Sebakwian ultramafic rocks, with
or without banded ironstone, and are aligned parallel to the banding in the
gneisses (Wilson, 1968).
The metadolerite outcrops north of the Zvishavane to Masvingo road
produce little topographic expression, although farther south they build
low rocky, tree-covered ridges, and a few more conspicuous hills. The long
East Dyke which trends parallel to, and some 28 km distant from the Great
Dyke, forms a prominent line of jointed hills, similar to granitic castle
koppies, called the Gwamakunguva Range.
Closer to the Great Dyke, Umgulugulu (1333 metres) composed of a
massive granite, is a huge bornhardt reaching some 300 metres above the
surrounding, gently undulating pediplain. Nevertheless it does not reach
the African level. Sixteen kilometres to the north-north-west, the same
massive granite is rectangularly jointed and builds the large castle koppie
called Bougai.
The Mashava schist belt produces far more diverse terrain than its
surrounds, although remaining wholly within the Post-African erosion
cycle, with a possible Pre-Karoo ancestry. South and east of Mashava,
trending towards Mushandike Dam, Bulawayan banded ironstones with
minor amounts of Sebakwian rocks form ridges up to 300 metres high,
e.g. Koodoo Kop (1338 metres) south of Mashava. Within these ridges,
banded ironstone and quartzite form the caps or cores and are flanked by
softer sediments, chlorite schist and greenstones (Wilson, 1968). The greenstones generally form low-lying terrain, although south-east of Mushandike
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Dam they build rounded hills up to 300 metres high. Three kilometres
south of King Mine, a number of low, rounded hills are composed of wellcleaved phyllites and chloritic schist.
North of Téméraire Mine, brown serpentinites from the Mashaba
Igneous Complex build a curving ridge with steep gradients, culminating in
Nyamunda (1385 metres). The north-western arm of the complex forms the
conspicuous line of hills from the most distant peak at Shamba (1340
metres) through Bungwe (1251 metres), Dowa (1200 metres) and Mushwe
(1272 metres). The summit of Mushwe and the ridges of its flanks are
formed from wide quartz veins. Along this ridge, an 80 metre-wide zone of
poikilitic harzburgite is associated with the dominant dunite and peridotite
(Wilson, 1968). Through the eastern arm of the Mashaba Igneous Complex,
the same rock-types form the range of hills along the northern margin of
the Masvingo schist belt, whereas along the northern offshoot they provide
no relief and are topographically similar to the surrounding granite at
about 1070 metres above sea-level.
The Mberengwa schist belt presents a large outcrop south of the 20°S
parallel and close to the Great Dyke. The mining town of Zvishavane is
situated on its north-eastern flank. The gneissic granite surrounds to the
north and north-east continue the flat pediplain described above at 850 to
1100 metres, with sporadic low hills and ridges strengthened by quartz
veins. The dissected serpentinous ridge at Zvishavane rises about 150
metres above the granitic pediplain to a number of accordant peaks at
about 1140 metres above sea-level. This accordance is due to structural
control and has no bearing on geomorphological cycles—as in the Mashava
area, the Post-African erosion surface is all-embracing in the Zvishavane
area. On the west, the tongue of granite that separates the Great Dyke
from the schist belt outcrop presents a rolling surface surmounted by
exfoliated Wedza (1333 metres).
The highest positions on the Mberengwa schist belt follow the jaspilite
range that rises at 8 km south-east of Mberengwa Village and southwards
culminates in Belingwe North Peak (1635 metres) which is fringed by
sheer cliffs dropping to the Post-African pediplain at 1000 metres altitude.
A series of banded ironstone and serpentinite ridges parallel the main
jaspilite range in a pitching syncline structure (Worst, 1956; Martin, 1978).
The eastern limb builds Pemba Peak and the Rupemba Range which are
south and north respectively of the Ngezi River, to the south-west of the
Vukwe Mountains. The last-named mountains which form the eastern
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margin of the schist belt are themselves a conspicuous group of serpentinite
hills rising to 1336 metres elevation at the northern end. These particular
rocks are riddled by small resistant veins of silica which impart a honeycomb weathering effect on the outcrops (Worst, 1956). Serpentinites also
build the Vanguard ridge south of Mberengwa Village, on the western
flank of the high country.
Greenstones are the most abundant rock-types within this schist belt.
Near the granite contacts they are commonly epidiorites which form low
rounded hills but north of Zvishavane, Fizho rises to 1345 metres above
sea-level, whereas the agglomerates and tuffs give rise to gently undulating
terrain. The component limestones, phyllites and conglomerates crop out
in the depressions between the banded ironstone and jaspilite ridges.
The Chibi batholith surrounds the southern and eastern margins of the
Mberengwa schist belt. Its composition ranges from adamellite to granodiorite, and it is in part, slightly porphyritic. At its south-western extremity, south-west of the Great Dyke, castle koppies up to 100 metres high
are scattered across the open pediplain which averages 900 metres above
sea-level. Around the southern end of the Dyke, the landsurface changes to
high-bornhardt country where Zhombile reaches the greatest altitude of
1274 metres. Most of these bornhardts are considerably steeper on their
northern sides than on their southern flanks. These exfoliated slopes have
a fairly wide spacing and characterize the granites and older tonalitic
gneisses, continuing north-eastwards towards the Ngezi River. Between
the Mberengwa schist belt and the Mweza Range, shear zones in the granite
have been eroded into a number of parallel, straight, narrow gorges which
trend south-south-west. The Mwenezi course is parallel to the gneissic
banding on its north bank. North of the Mwenezi River a few quartz veins
form isolated hills, e.g. Sibuze (1158 metres) (Worst, 1956).
East from Vukwe, however, the granites form an open rolling landsurface at about 900 metres for some 25 km, where bornhardts again become
the dominant landform. Whalebacks are commonly aligned north-west,
parallel to a series of fractures. Domes are characteristic through and
south of Chivi, where some rise to more than 200 metres above the surrounding pediments. The Nata Hills are a belt of particularly closely-spaced
bornhardts.
'
Around the northern and north-eastern sides of the Chibi batholith, area
number of intrusive stocks associated with the same event (Robertson,
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1974). Chitonje, near the Tokwe River, is such an emplacement and is well
exposed as low platforms and castle koppies (Wilson, 1968).
Bounding the Chibi batholith to the south is the 150 km-long, northeast-trending schist belt outcrop which gives rise to the Mweza Range,
Mount Buhwa and the Munaka Range, and is the south-western continuation of the Masvingo schist belt. The Mweza Range extends north-east
from Igar (1207 metres) and is predominantly a series of banded ironstone
ridges up to 270 metres high, with a subsidiary tongue passing westwards,
south of Chegato Mission. Quartzites and ultramafic rocks are associated
with sharp-crested ridges within the Mweza Range (Worst, 1956) in which
the Sandawana Emerald Mine is situated. Other serpentinous ridges, with
quartzites and ironstones south-east of the Mweza Range, rise steeply to
stand some 30 metres above the surrounding gneissic pediplain, as near
the Rhonda and Mlimo mines.
North-eastwards, the mass of Mount Buhwa rises to 1621 metres elevation, separated from the Mweza Range by the lower-standing, serpentinous
Mudzidzi Hills. Mount Buhwa is a conspicuous landmark rising some 750
metres above the surrounding smooth, granitic pediplain, and is composed
of banded ironstone and jaspilite. Sheer cliffs occur near the summitline
which follows a horse-shoe shape, open to the south-east. Modern mining
operations have destroyed the original summit of Mount Buhwa. The foothills around the mountain are composed of Bulawayan quartzites which dip
inwards to the pitching syncline, and thereby form a series of concentric
ridges with steeper gradients, on the western outer flank. East of the Runde
River, the Munaka Range, composed principally of quartzite (Worst,
1962a), reaches a spot height of 1328 metres at its south-western end.
Xenoliths of this quartzite in the gneissic granite to the south form low
ridges.
South of the Mweza-Munaka line, gneisses with older inclusions and
younger intrusives, carry the Post-African erosion surface, with southward
decreasing altitude, to the Limpopo geomorphic province. The limit
approximately follows the southern edge of the northern cluster of Bulawayan Group inclusions. Between Lundi Mission and Sarahuru Siding,
irregular pediments at about 600 metres altitude separate rectangularly
jointed koppies with smaller, dome-shaped hills located nearer the railway.
Around Garare Siding, exfoliated slopes predominate and scattered bomhardts, e.g. Bonde (1064 metres) separated by open pediments at 670 to
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750 metres above sea-level, characterize the landscape as far north as the
schist belt.
The positions of the major drainage channels of this southern Zvishavane
region do not conform to local stratigraphy. The Mwenezi, Ngezi and
Runde rivers cross the ranges of the southern Great Dyke, the Mberengwa
schist belt and the Mweza-Munaka belt as though superimposed. In
addition, the summits across the resistant strata are very diverse, with
exceptional heights occurring at Mount Buhwa, Belingwe North and
Shamba to the west on the Filabusi schist belt. Although present-day Karoo
outcrops are at least 160 km distant, it appears that much of the modern
relief is derived from Pre-Karoo erosion. Since its resurrection must have
occurred during distant time to allow such complete removal of the
Karoo blanket between the Mwenezi and Gweru districts, the highest
peaks must have undergone normal erosion with subdued relief, during
Post-Gondwana or African times. These peaks have therefore been subjected to considerable reduction since becoming resurrected, and cannot be
classed as Pre-Karoo. They have therefore been attributed to the African
erosion cycle although their altitudes at 1540 metres and higher, exceed
the planed level of that surface as projected from its present positions, to
this locality. During early to mid-Tertiary times, Shamba, Belingwe North
and Mount Buhwa would have been ridges standing above a sea of Karoo
rocks which exhibited the African planation. Since that time, not only has
the landsurface been reduced to its present Post-African aspect, but also
the Mwenezi, Ngezi and Runde rivers have maintained and lowered their
courses along the positions that were established in Gondwana, i.e. Jurassic
times.

FILABUSI REGION
The Filabusi region is the triangular-shaped fragment lying between the
Great Dyke on the east, the Umzingwani and Ncema rivers to the west,
and the watershed belt along the northern side. More than half the area
exhibits granite bedrock, with the remainder possessing predominantly
ancient schist belt and minor outcrops of doleritic intrusions. The principal
schist belts are those of the Filabusi, Fort Rixon and Shurugwi areas. In
accord with the region's geomorphic position, the dominant erosion surface
is the Post-African which exhibits considerable variation resulting from
stratigraphie control.
~~

/
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In the north-western corner of this region, banded ironstones form the
Mulungwane Range, a SSE-trending ridge following the east bank of the
Ncema River. The highest peaks are accordant from Fripp (1445 metres)
east of Esigodini, to Mulungwane (1449 metres) east of the Ncema Dam
wall. South-east, the Tjulo Range, a serpentinite outcrop trending southeast from Filabusi Mountain (1316 metres), extends for some 40 km.
In many places this range rises very steeply to about 200 metres above
the adjacent pediment. Its highest points include Chilo (1390 metres)
and Phurombozi (1451 metres). About 20 km to the south-east, the
8 km-long Shamba Range, which rises to 1541 metres above sea-level,
follows a north-trending offshoot from the main Filabusi schist belt.
The serpentinite outcrop also continues eastwards in a line of hills, to be
cut by the Great Dyke east of Wanezi Mission. Several of these principal
heights along the Mulungwane and Tjulo ranges are relatively accordant
at about 1450 metres and are therefore remnants of the African erosion
surface which stands at similar altitude on the watershed east of Bulawayo.
This surface was planed across the earlier resurrected Pre-Karoo erosion
surface. Shamba, at an altitude 90 metres higher than the regular African
levels, must have a similar geomorphic history but, as the Pre-Karoo floor
was considerably higher in that locality than across the Mulungwane and
Tjulo ranges, its spot heights have maintained their superior altitude
through Tertiary and Quaternary times.
Lower ridges and hills within this area are encompassed within the PostAfrican erosion surface and any Pre-Karoo remnants have been obliterated. This includes a greenstone ridge to the west of the Tjulo Range between
the Mayfair Mine and the Kangezi River, an east-trending serpentinite
ridge south of Filabusi Village, some minor hills of greenstone and banded
ironstone farther south and to the west of the village, amphibolite ridges,
and the relief of the neighbouring granites. The granites flanking the
northern part of the Filabusi schist belt are younger and porphyritic, and
produce less regular terrain than the gneissic varieties to the south (Ferguson, 1934b). The porphyritic granites produce exfoliated bornhardts as well
as rectangularly jointed castle koppies, although the former are dominant.
They include the group in the Shazha Hills (1354 metres) and Bogotu
(1251 metres) to the east. In certain localities the granite becomes finer
grained and massive, which corresponds with a greater proportion of castle
koppies in the scenery. The older gneissic granite exhibits a gently rolling
landsurface at 1060 to 1125 metres above sea-level.
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The Insiza and Nyazani valleys have allowed considerable northward
advance across granitic bedrock, of the Post-African erosion cycle into
the watershed belt. Much of the geomorphic contact is zonal, although
small scarps and rounded hills, two to three kilometres east of the Insiza
River, mark a nickpoint where the watershed loops southward through
Aluga. East of this southward projection of the watershed African landsurface, the contact with the Post-African erosion surface is located along
a nickpoint associated with irregular hills and ridges along the serpentinite
outcrop.
Over the Nalatale granite, the Post-African landsurface averages 1250
metres altitude across flat, open country, with higher elevations occurring
on bornhardts and doleritic intrusions. In general, the lower areas on this
granite are typified by castle koppies, exfoliated domes and low whalebacks, with bare granitic pavements in between them, whereas the higher
localities exhibit open, rolling grassland. Younger, small, intrusive stocks
result in particular landforms across areas of small dimensions within the
Nalatale expanse. The Wabai granite, for example, builds large exfoliated
bornhardts up to 240 metres high at its western and eastern ends. These
are located at Shangangwe (1469 metres) and Wabai (1454 metres)
respectively, which probably skim the African landsurface. Similarly, the
Three Fingers granite 24 km south-east of Fort Rixon, is characterized by
koppies which have pillar-like rocks extending vertically up from the tops
of hills (Harrison, 1969). Within the same neighbourhood, east and southeast of Fort Rixon, outcrops of porphyry dykes build low ridges several
kilometres long. The Mpopoti granites outcrop 15 to 20 km south-east of
the Wabai stock in two separate intrusions, of which the northern is a
massive type forming little relief, and the southern is porphyritic, building
bornhardts and koppies.
The narrow Umvimeela Dyke parallels the western side of the Great
Dyke at a distince of 12 to 15 km. It has been offset by faulting at several
localities, but forms a conspicuous topographic feature. The mafic rocks
are commonly more resistant than the adjacent granite, so that the intrusion forms a ridge topped by Lambamai (1289 metres), Sibondule (1198
metres) and Standaus (1261 metres). South of the Mchingwe River this
Dyke (including Standaus) forms the Mazabazha Hills. The Mpopoti
granite has, however, been rendered more resistant in its proximity to the
Umvimeela Dyke. Thus, in that locality, the Dyke forms a negative feature
adjacent to the porphyritic granite of Mpopoti Hill (1346 metres) (Harri-
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son, 1969). With the exception of the Wabai Hills, all these surface features
are included within the Post-African erosion surface.
Within the north-eastern corner of the Filabusi subprovince, the topography shows considerable variation dependent upon several schist belt
inliers. North of Gwenoro Dam, the contact between the African and
Post-African erosion surfaces is zonal across a composite belt about 8 km
wide. The Longwe and Ghoko ranges are the most conspicuous of these
inliers since they are entirely surrounded by less resistant, lower-lying
granites and foliated granodiorites. The principal peaks and rugged cliffs
are composed of banded ironstones and silicified talc-carbonate rock outcrops (Stowe, 1968). They rise to a maximum 1581 metres above sea-level
in the southern Ghoko Range, although the northern Longwe Range
exhibits accordant summits at 1503 and 1510 metres at its northern and
southern ends respectively. These Longwe Range bevels are equally in
accord with the African landsurface along the watershed at Somabhula
10 km to the north-west, and have clearly been separated from the oncecontinuous pediplain in relatively recent time. Ghoko, some 12 km to the
south-south-west and 70 metres higher, is also attributed to the African
erosion surface and would have been a ridge (albeit of markedly lesser
relief than at the present time) during the Tertiary era. These two ridges
were topographic features during Pre-Karoo times as well, but it is doubtful
if any trace of the Mesozoic landscape remains.
The Runde and Mapongokwa rivers which cross the granite between the
Ghoko and Shurugwi schist belts, follow zig-zag courses along joints in the
bedrock, whereas the Umtebekwa River follows the soft serpentinite margin of the Great Dyke. The granitic gneiss across the Gwenoro Dam area
generates an open, rolling Post-African landscape at an altitude of roughly
1300 metres. Stowe (1968) stated that individual cupolas, principally of
granodiorite and adamellite composition, form low, north-trending
ridges about 8 km west and south-west of Shurugwi Town.
Within the Shurugwi schist belt, which is the southern end of the Gweru
schist belt, Mont d'Or Group grits of Sebakwian Group age form low
ridges south and east of Shurugwi. Wanderer Group conglomerates and
banded ironstones of Bulawayan Group age build sharp, north-trending
ridges, including the Wanderer Range which reaches the African landsurface at 1538 metres elevation.
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Three principal, en echelon, dolerite dykes across tbe northern margin
of the region, together with the Umvimeela Dyke in the neighbourhood of
Shurugwi, form low, bush-covered ridges.
The southern portion of the Filabusi region is composed of granite,
roughly centred around Silalabuhwa Dam. Passing southwards, the gently
undulating Post-African pediplain becomes more diverse, with castle
koppies up to 100 metres high and the bornhardts which wrap around the
southern end of the Doro Range of the Great Dyke being composed of a
fine-grained, massive, younger granite (Worst, 1956). Farther south, the
Matebe Hills (1140 metres) are composed of a coarse-grained granite, rich
in microcline, which was intruded into the surrounding,flat,gneissic granite.
Other younger intrusions form minor topographic features, e.g. the large
àplogranite dyke forming a line of small koppies at 980 metres on the east
bank of the Insiza River, 12 km upstream from its confluence with the
Umzingwani River (Tyndale-Biscoe, 1940b). Quartz veins, intruded along
fracture zones, also form minor ridges. South of the latitude of West
Nicholson for about 16 km to the edge of the geomorphic province, the
gneisses (locally enderbitic, tonalitic or banded) and gneissic granites form
groups of rounded domes separated by flat pediments which can extend for
several kilometres. Castle koppies and isolated tors also occur in groups,
although exfoliated slopes are generally more widely distributed through
this southernmost part of the Central Axis.
Thus, throughout the Filabusi region, the Post-African erosion surface
shows diverse topography across a variety of rock-types, but also traces a
steady decline southwards from an average 1350 metres adjacent to the
watershed near Somabhula, to 850 metres south-west of the Mweza Range.
GWANDA REGION
The Gwanda region stretches between the watershed to the north and the
Limpopo-Save geomorphic province to the south, and eastwards from the
Botswana border to the line of the Ncema and Umzingwani rivers. It thus
embraces several inliers of schist belt rocks (including the large Gwanda
mass) within a wide expanse of granitoids.
Geomorphologically, the Post-African erosion cycle is almost universal.
Across the granites, as elsewhere in Zimbabwe, the degree and type of
dissection, and resultant relief and altitudes, differ according to the particular granite emplacements and localities. The outcrops of schist belt rock
provide more diverse scenery, which results from numerous ranges and
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groups of hills. In general the flatter ground is underlain by highly foliated
gneisses (Tyndale-Biscoe, 1940b).
The Post-African erosion surface along the southern margin of this
region presents a number of hilltops at approximately 820 metres above
sea-level projecting into the edge of the Pliocene surface, 40 km due south
of Colleen Bawn. At the latitude of Legion Mine, the Post-African cycle is
more dominant at general altitudes of 930 to 1000 metres and rises northwards. Northward extensions of the Pliocene erosion surface follow the
valleys at 800 to 900 metres altitude, for several kilometres beyond the
general limit of the Limpopo geomorphic province. Although most of the
heights in this southern portion result from the Lower Gwanda schist
belt, certain bands of harder granite within the widespread granite outcrop also form hills, such as the castle koppies of the Umchabelo Range
and the exfoliated domes of the Mawasa Hills (927 metres). A few isolated
granite hills, e.g. Dombwe, rise up to 120 metres above the surrounding
pediplain. Typical bornhardts occur within the granite to the north of this
schist belt, including Shilukwe and Manami (1188 metres) and are clearly
derived from a separate emplacement.
The Lower Gwanda schist belt ridges and hills rise an average of 150
metres above the surrounding pediments. In the western portion of the
schist belt, the serpentinous rocks tend to form either groups of high hills or
steep-sided ridges as in Jolusi, 3 km due east of the Sun Yet Sen Mine, and
Ratanyana, 25 km west of Gobateme Mission, (roughly accordant peaks
at approximately 1040 metres above sea-level); whereas the more abundant
banded ironstones form sharp-crested ridges to the same bevel, such as the
Gobatema Range and the Gadzane Hills (Phaup, 1933). The greenstones
of the eastern portion of the schist belt form groups of dissected hills and
low ridges which rise to a maximum altitude of 1090 metres on Malote,
5 km south-west of Gobateme Mission.
Northwards, the Mashumba Hills which rise to 1034 metres above sealevel, are composed of a mass of highly contorted dark green hornblende
schist.
Similar structural effects mark the Post-African erosion cycle towards
the Antelope Mine area. The granites to the south of the schist belt are
diverse, with a porphyritic type giving rise to smooth exfoliated hills, e.g.
Belabghwe and Gulamele within 6 km west of Antelope Mine, and a
younger granite batholith producing rectangularly jointed castle koppies,
e.g. Bubute 10 km due south of Maribeha. In general, the greenstones near
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Antelope Mine form comparatively flat terrain, and the relief is provided
by banded ironstone (a ridge 70 metres high rising to 1049 metres north of
the mine) and serpentinite which rises in a series of ridges with peaks
reaching more than 1060 metres above sea-level (Phaup, 1932).
Over the heights of the. Lower Gwanda schist belt, the Post-African
landsurface is irregular, although a number of summits cluster around
1040 metres above sea-level. However, with such diverse stratigraphie
controls, no widespread planation could be expected in this area.
The Mphoengs schist belt adjacent to the Botswana border is, in general»
poorly exposed. Its principal topographic appearance is in the southern,
east-trending belt where serpentinite and banded ironstones build two 60
to 80 metre-high ridges called the Nkulube Abafazi Hills (Perry, 1977).
The Gwanda schist belt to the north provides similarly varied scenery
with up to 240 metres relief and relatively accordant summits. Within the
schist belt are four stock-like masses of adamellite. Clearly younger than
the metamorphic rocks, they weather to form conspicuous groups of
koppies, e.g. Sizeze. Generally the greenstones in this belt form low-lying
areas or small rolling hills. Quartz schist builds Vubachikwe Hill and
several other hills and ridges near the railway, and metagabbros form
conspicuous ridges on the southern margin and about 10 km west of
Colleen Bawn. Serpentinites cause ridges in the eastern portion (TyndaleBiscoe, 1940b).
The surrounding granitic rocks also provide a variety of landforms.
The highly foliated gneisses underlie flat terrain, whereas a massive granite
which is intrusive into the gneisses and is crossed by joint systems in
various directions, forms rugged country with numerous domes and
koppies. Macholomoche is situated at the northern end of a short northtrending range of hills composed of strongly jointed massive granite which
also extends further eastwards. Farther east, Matebe and its neighbouring
hills are composed of a coarse-grained granite which is rich in microcline.
In addition, large quantities of vein quartz, injected along fractures and
faults in the granite, give rise to conspicuous ridges around the eastern
flank of the Gwanda schist belt (Tyndale-Biscoe, 1940b).
West of the main mass of the Gwanda schist belt, the granitic Makwe
Range provides irregular hills. The Mahlalatzi Range, towards Kezi, is
composed of resistant greenstones which build a line of hills rising to peaks
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at Duleana (1089 metres) and Shabatengwe (1157 metres) (Plate XII)
Kezi Hill at the western extremity of this range reaches 1190 metres abov«
sea-level. Smooth pediments stretch between these various ranges and hills
and despite the total relief of approximately 200 metres in this area, the
entire landscape is encompassed within the Post-African erosion cycle,
although the resistant ridges probably have a Pre-Karoo ancestry.
Granites of several types and emplacements, and some gneisses, span the
broad belt between the Gwanda and the Bulawayo-Filabusi schist belts.
Altitudes rise steadily northwards to the watershed levels but much varied
scenery, including the Matopos, occurs within this area. Along the road
traverse from Kezi to Mangwe, the landsurface progresses from flat and
bush-covered at about 970 metres above sea-level, to irregular bornhardtscattered pediments averaging 1155 metres altitude. The bornhardts, e.g.
Mt. Edgecombe, rise up to approximately 1450 metres and those towards
Mangwe Pass present a wall-like, south-facing rampart suggesting a
separate emplacement in this locality, distinct from the granites producing
more regular terrain to the south. Spot heights across the higher mountains
and the Badja Plateau (1449 metres) indicate remnants of the African
erosion surface at the southern edge of the watershed belt.
North of Kezi, the same wall of bornhardt and koppie-forming granite is
encountered at the Whovi River crossing, north of which the spectacular
scenery of the Matopos dominates. Hills both of curved exfoliated domes
and of rectangularly jointed koppies, and tors with some balancing rocks
and perched boulders are profusely scattered throughout and beyond the
Rhodes Matopos National Park. The intervening pediments commonly
extend for little more than 100 metres and rise imperceptibly northwards
from 1160 to 1340 metres above sea-level. Relief is generally 30 to 100
metres, but is considerably more at such peaks as Golati (1549 metres) and
Mquilembegwe (1543 metres) which bear summit residuals of the African
erosion surface. Apart from these limited and scattered older remnants, the
entire Matopos region is assigned to the Post-African cycle, in accordance
with the similar granites and topography farther west.
Northwards, decreased relief and an overall rise to approximately 1375
metres above sea-level marks the passage to the watershed described in a
previous section. East of Figtree, rocks of the Bulawayo schist belt provide
topographic irregularities across the watershed and its southern flank.
The Post-African granite topography between Mbalabala and Gwanda
exhibits broad expanses of even pediplain at about 1050 metres surmoun-
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ted by sporadic inselbergs. Northwards the Esigodini Granite at 1160
metres above sea-level and the Heany Junction Granite at approximately
1300 metres give undulating terrain dotted with small koppies. The largest
of these, Mpochu (1414 metres) barely rises 100 metres above the surrounding flat pediment. Although gneissic granites occur locally, these
Heany Junction and Esigodini granites are predominantly porphyritic,
and exfoliate to form low domes.
BULAWAYO REGION
The city of Bulawayo is situated on the southern margin of this region
which stretches from the margins of the Kalahari deposits in the north and
north-west up to the Zambezi-Limpopo divide, and from the western
border with Botswana eastwards to approximately the 29° east meridian.
This region therefore encompasses most of the large Bulawayo-Inyathi
schist belt, together with large expanses of Basement granite and Karoo
sediments and basalts. The positions and altitudes of the fossil Pre-Karoo
and Pre-Kalahari erosion surfaces have been discussed—this section considers the subaerial landscapes.
Within the Municipal area of Bulawayo, the Post-African erosion surface
dominates at altitudes of approximately 1280 metres. Through the
southern suburbs, which spread across the northern flank of the watershed belt, a composite African with Post-African landscape stretches across
a zone some 10 km wide, with gentle undulations at 1370 to 1400 metres
above sea-level.
Similar topography is exhibited west of the City, along the edge of the
watershed towards the Botswana border. A few small outliers of the
African planation rise above the widespread Post-African surface as at
Gwempe (1346 metres), north of the composite zone which runs parallel
to, and approximately 12 km north of the railway. The north- and northwestward-draining rivers—the Tegwani, Gwayi, Amanzamnyama, Umguza
and all their tributaries—cause penetration of the Post-African erosion
cycle into the marginal African planation. These rivers follow remarkably
parallel courses ; either the result of consequent drainage initiated on the
gently sloping Kalahari sand deposits within late Tertiary or Quaternary
time, or of later tilting within this area. Nevertheless, later erosion by these
rivers has resulted in the northward retreat of the Kalahari sand margin
to its present position and the further incursion of the Post-African erosion
surface into the watershed's African bevel. The fossilized African land
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surface can be traced beneath the Kalahari sands to the north. With similar
northward retreat of the margin of the Karoo sediments and lavas, the
Pre-Karoo landsurface has been largely removed from the western portion
of the Bulawayo region and the present drainage shows a number of superimposed features. One such example can be seen in the Umguza River
immediately north of Bulawayo City where the river course "shows a
complete disregard for the lines of weakness provided by the granite-schist
contact" (Amm, 1940). Similarly, farther west, the Tegwani River crosses
an inlier of schist within the granite, showing no deviation along the
contact.
The courses of the Gwayi, Umguza and Bembezi rivers approximate to
the positions of Pre-Karoo valleys (Amm, 1940), with the modern aspect
being derived from the Post-African erosion cycle.
The topography exhibited on the Post-African erosion surface by the
granites west of Bulawayo varies with precise locality. Near Solusi Mission,
the widespread plain undulates gently through little more than 30 metres at
approximately 1325 metres elevation. Eastwards, a few scattered castle
koppies rise no more than 50 metres above the pediplain. Towards the
watershed, a gneissic granite builds Tsetso (1430 metres) and its neighbouring low koppies and ridges.
Northwards, towards Nyamandhlovu, the e ven-crested ridges suggestive
of the African planation are in fact predominantly of the Post-African
erosion surface, incorporating a strong structural control in the beds of
Karoo sedimentation and basalt flows. Higher, irregular levels within this
vicinity are due to overlying deposits of Kalahari sand which commonly
fossilize the African planation.
South-east of Nyamandhlovu, the Käme River has deposited a large
amount of alluvium across which the river channels meander to a marked
degree, and include a number of abandoned meanders, some of which
become ox-bow lakes during the wet season. The Umguza River valley to
the north-east, and its tributary the Tegwani River, have also deposited
large quantities of alluvium along about 40 km ; however, meanders and
cut-offs are not so pronounced here.
Through the Nyamandhlovu-Tsholotsho area, relief is minimal and is
provided only by gentle swells and ridges and scattered basalt koppies little
more than 10 metres high. The average altitude of the area is 1190 metres.
The differential between the Pre-Karoo, Pre-basalt, Pre-Kalahari and
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Post-African erosion surfaces, with the Kalahari and Quaternary oppositional surfaces within this area, adjacent to the Käme River, is less than
100 metres. The present-day landscape is composed principally of the
intermingling of the Post-African and Kalahari (depositional) surfaces,
which depends upon the distribution of the outcrops of the Karoo and
Kalahari systems respectively.
Across the Kalahari sands, the landsurface is relatively flat at 1155
metres altitude. Scattered low bults (broad sand ridges), separated by
gentle depressions, give a maximum relief of about 20 metres. The skyline
across such areas, as for example the sands south and east of Sawmills,
appears flat and even. Incision into this depositional surface by the Gwayi,
Käme, Insezi and Umguza rivers is commonly 100 to 150 metres.
Approaching Bulawayo along the Victoria Falls road, the Post-African
erosion surface provides a gently undulating pediplain across Karoo sediments and basalts, with the Umguza River incised by approximately 30
metres. East of the road, several accordant ridges capped by resistant basalt,
e.g. Mawala, form mesa-like outliers of the African erosion surface about
30 metres above the smooth and open Post-African pediments which
stretch between them at 1250 metres altitude. The neighbouring hill of
Condene (1311 metres) has a capping of Kalahari sand which adds altitude
to the buried African surface.
Between Bulawayo and Queen's Mine, the road traverses a characteristically flat African erosion surface at 1340 to 1350 metres above sea-level.
Shallow Post-African incision is noticeable along the Koce River valley,
and accentuates the height of the basalt-capped mesa Umfasimete which
rises 60 metres from the surrounding pediment in similar fashion to
Mawala.
The rocks of the northern portion of the Bulawayo schist belt provide
less scenic variation than is normally encountered across such outcrops.
This is partly due to the narrowness of the banded ironstone strata (Macgregor, et al., 1937), although such rocks do form the Zwankendaba
Range, comprising a broken mass extending southwards from Turk Mine
to beyond Bembezi Station. Serpentinites build the highest points across
this schist belt, such as the Ndumba Hills (1418 metres), and porphyries
build the lower irregular range east of Turk Mine. With several Karoo
outliers scattered across this schist belt, much of the topography is clearly
of Pre-Karoo origin particularly across the higher positions (Figure 3). The
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African bevel described above, probably coincides fairly closely with the
originally resurrected Pre-Karoo surface.
Farther north, the Post-African cycle incises by little more than 30
metres along the Ingwegwesi River at the road crossing north of Inyathi.
Within this shallow incision on the Bulawayan Group metavolcanics.a
number of small koppies rise as reduced remnants of the African surface,
and banded ironstones in the Pre-Karoo surface form a number of small
ridges which culminate in Thabas Ikonje (1311 metres) and Nungwa
(1288 metres). The Mbembesi and Ingwegwesi rivers are superimposed on
to this Pre-Karoo erosion surface in the neighbourhood of Thabas Ikonje.
North of Lonely Mine, the Post-African cycle combined with the Pre-Karoo
elements becomes ubiquitous. The Post-African erosion cycle controls the
Bubi valley, whereas the resurrected landsurface predominates at altitudes
about 75 metres higher, particularly to the south.
Westwards the Post-African erosion cycle continues downstream along
the Umguza, Insuza, Mbembesi, Bembezana, lower Lukala, and Bubi
valleys where Kalahari deposits have been removed. The Tertiary depositional surface is retained on the watersheds where heights of 1160 metres
(Bosman), 1179 metres (Gusi) and 1185 metres (Machibi) are reached.
In the Gwampa Forest the same geomorphic level rises to 1206 and 1249
metres above sea-level.
HWANGE REGION
North of the Bulawayo region, the large, irregular expanse of Kalahari
System stretches from the Botswana border to roughly the line of road
from Bulawayo to Hwange and northwards to the approximate latitude of
Dete. Within this area, largely occupied by the Hwange National Park and
the Tsholotsho Communal Land, the landsurface is a depositional one, of
Tertiary and Quaternary age. Thus, unburied erosion surfaces do not occur
across this expanse, nor across the other Kalahari outcrops to the north
and east.
The area embraced by the Hwange region in the study of erosion surfaces, is therefore the landscape exhibiting pre-Kalahari stratigraphy,
between the Zambezi River on the north and the sinuous edge of the Kalahari outcrop through Dete to the south, with the Botswana border on the
west and approximately the 27°36' east meridian marking the edge of the
Kalahari deposits on the east.
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Strictly, the Zambezi Valley geomorphic province extends west as far
as the Victoria Falls, which are the nickpoint at the head of the encroaching
Quaternary erosion surface. However, since the valley is extremely narrow,
passing through the Batoka and Devil's gorges between Victoria Falls and
the western extremity of Lake Kariba, this portion of the Zambezi Valley
province will be included in the Hwange region for purposes of description.
Through the north-western corner, towards Kazungula, the geology is
solely Batoka basalts and Kalahari deposits. The basalt outcrops, which in
certain localities have been recently stripped, generally exhibit the Pliocene
erosion surface. Since the Victoria Falls mark the nickpoint between the
advancing Quaternary erosion cycle and its predecessor, the Pliocene cycle,
it follows that the landscape upstream from the Falls and that flanking the
gorges downstream must be the Pliocene erosion surface. However, with
the complexities induced by the Tertiary and Quaternary deposition and
subsequent erosion of the Kalahari cover, it is impossible to postulate the
precise age of the basaltic landsurface over its entire outcrop. There are
undoubted disparities, in proximity, so that African, Post-African and
Pliocene surfaces occur, without differentiation between them. For the sake
of simplicity, Figure 3 shows the distribution of the Tertiary landsurfaces in
this area, as they appear and with regard to their altitudes, thus omitting
the localised variations resulting from burial and resurrection. The Pliocene erosion surface can therefore be seen as a gently undulating landscape,
at about 980 metres altitude, with lower levels north of Hwange Town.
Vleis,- marshes and pans are scattered across both basaltic and sandy surfaces, and certain river courses are merely shallow depressions that drain
into the Upper Zambezi, e.g. Westwood and Chamabonda vleis. Deeper
incision, that is clearly the Quaternary erosion surface penetrating southwards from the Zambezi River, is most marked along the Matetsi River,
but can also be traced for shorter distances, along other right bank tributaries.
The unique series of zig-zag gorges below Victoria Falls results from the
presence of two systems of joints within the bedrock basalt (Lamplugh,
1907; Bond, 1975). More rapid erosion occurs along these positions, so
that not only are the Falls at present located along one such joint plane,
but also earlier positions of the Falls are marked by each linear stretch of
the gorge downstream. The northern lip of each gorge has waterworn
characteristics which indicate the retreat of the nickpoint. Present-day
erosion on the south bank of Victoria Falls at Devil's Cataract, shows
penetration into the next joint plane; so it will be only a matter of time
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FIG. 20.
THE RETREAT OF THE VICTORIA FALLS.
The structure of the Victoria Falls showing its progressive retreat upstream
along a zig-zag series of gorges. Each figure denotes an earlier position of
the waterfall. (After G. Bond).
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before the waterfall retreats again and opens out the joint now being
breached at Devil's Cataract (Figure 20).
The Quaternary gorges and valley downstream from Victoria Falls,
virtually to the western end of Lake Kariba, are so narrow and youthful
that their incision into the Pliocene pediplain becomes invisible from
the air at a distance of more than about 3 km (Plate VII). Basaltic bedrock
is continuous down the valley to the Deka Fault, near the confluence with
the tributary Msuna River. On the same outcrop, the small rivers and
streams tributary to the Zambezi flow along very straight courses parallel
to the trends of the gorges. They are also controlled by the location of the
joints in the basalt, and permit penetration of the Quaternary cycle from
the Zambezi over limited distances.
The Deka Fault, a major structural feature, trends north-east for more
than 100 km and passes through the outskirts of HwangeTown. Followed
in detail, thé fault line is very irregular, largely due to other, younger minor
faults crossing the main fault at different angles (Lightfoot, 1914). The
downthrown basalts are generally less resistant than the adjacent indurated
Escarpment Grit; thus the Deka River follows a basaltic floor. South bank
tributaries such as the Kamandama River, follow the cross-faults where
the shatter zones in the Escarpment Grit permit easier erosion. The fault
scarp rises as a row of conical koppies between 15 and 100 metres high
along its length, with notable heights at Ntala (909 metres) and the Chibondo Range (941 metres). Towards the south-western end of the Deka
Fault, the basalts are more resistant, so that there is little weathering
differential on either side of the fault. Several sulphur springs and hot
springs are located in the faulted country south and south-west of Hwange.
The Lukosi River follows a course generally parallel to the Deka River,
some 22 km to the south-east. Only its middle course which follows the
Entuba Fault is structurally controlled—upstream and downstream of
there, the river meanders across Karoo sediments in a valley of purely
erosional origin.
The Post-African erosion surface sweeps across the plateau and ridge
levels at higher than 900 metres above sea-level west, south and east of
Hwange Town. The spot heights Tsabolisa (1093 metres), Zanguja (1035
metres), Ndumabesa 6 km south-south-west of Thomson Junction (970
metres), Ingagula (1075 metres), Masila (1033 metres), Bumboosie (1152
metres), Deteema (1048 metres) are all peaks within the Post-African
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erosion surface. Thus the town and colliery at Hwange and associated
lower, broad, valley-floor topography across the Karoo sediments and
Basement gneisses, are assigned to the Pliocene erosion surface with scarped nickpoints up to 90 metres high separating the two surfaces. With the
general rise southwards into the northernmost belt of the Hwange National
Park, the irregular Post-African erosion surface rises accordingly to
become buried beneath the Kalahari sands north of Shumba. The outcrops
of pre-Karoo rocks, i.e. the Basement gneisses and Sijarira Group outliers,
exhibit a certain proportion of Pie-Karoo topographic control which is
particularly pronounced across the higher levels. Thus certain localities
such as Bumboosie, have vestiges of the upfaulted Pre-Karoo erosion'
surface intermingling with the dominant Post-African landsurface. West of
Robins Camp, an isolated, gneissic Pre-Karoo ridge forms an inlier within
the basalt.
Across Karoo outcrops, stratigraphie control of the topography is
locally pronounced and the erosion surfaces to a large extent mirror the
geology. The silicified Lower Wankie Sandstone and the Escarpment Grit,
for example, invariably preserve the Post-African erosion surface, whereas
the Wankie Shale and Madumabisa Muds to ne have been more readily
eroded by the encroaching Pliocene erosion surface. Within the major
erosion surfaces, numerous minor weathering features have been developed; the large, rounded blocks of Upper Wankie Sandstone result
from its pronounced jointing, and the pseudo-terraces visible across basalt
outcrops result from the increased resistance at the middle of each flow
compared with the vesicular and brccciatcd rock at each top and base
(Lightfoot, 1914, 1929). The paragneiss inlier between Bumboosie and
Lukosi gives broken slightly higher ground due to differential weathering
of harder granitic patches within the gneiss (Watson, 1962c). In addition,
bands of quartzite within the gneiss inliers following the same north-east
strike, exhibit superior resistance and emerge as scattered, elongated ridges.
They bear the trigonometrical beacons at Matijani (1049 metres), Masila
and Surichenji (1080 metres) 8 km due west of Lukosi Siding.
Dip-slopes have been recorded over small areas across the Sijarira outcrops near Bumboosie and across some outcrops of Escarpment Grit east
of the Entuba Fault scarp. The former is a vestige of the Pre-Karoo
erosion surface.
Eastwards, the topography strongly reflects the underlying geology.
The Karoo sediments present a flat landscape wherein structural features
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combine with the erosional elements. Far less regular terrain occurs across
the Precambrian rocks, and castle koppies are typical of the granitic gneiss
and porphyritic granite areas. Steep ridges are formed by quartz-filled
faults in a number of localities.
The large expanse of Upper Karoo sediments north of Kamativi present
a characteristically open, gently northward-sloping Pliocene pediplain at
an altitude of less than 900 metres. The Quaternary erosion surface can be
seen in the incision of the Msuna, Gwayi, Lupande and Mlibizi rivers into
the widespread Pliocene erosion surface. In particular, the Gwayi River
and its tributaries cause a distinctive dissected plateau or two-cyclic topography, with a steep-sided, deep gorge to its confluence with the Zambezi
River. The carbonatite pipe at Katete forms an inselberg at 807 metres
above sea-level, within the Pliocene erosion surface. The superficial
Kalahari deposits of this area commonly carry nodular chalcedony at the
base of the loose sands.
The nickpoint with the Post-African erosion surface is close to the
northern edge of the gneisses. Chingahali (1207 metres) is conspicuous, but
between Kamativi and Lubimbi, the Post-African surface is carried across
the Chiwawa, Malaputese, Musita, Chowasokwe and Chimeja/Zimba
ridges at altitudes of more than 1000 metres. These NNE-trending ridges
are rendered particularly resistant by «crystallization of the quartz content of the local schists into a pure, hard quartzite (Watson, 1962a). The
Pliocene erosion surface penetrates along the softer, granular quartz schist
and gneisses in the Gwayi and Shangani valleys which commonly show
interlocking spurs. Along the Liwande River near the Tinde Mine, the
nickpoint of the Pliocene erosion cycle into the Post-African, is marked
by a series of excessively deep, linear pot-holes. Joints in the bedrock direct
their alignment and accentuate the erosion at this position.
Within the Lower Karoo sediments, which wrap around the eastern side
of this gneissic outcrop, flat-lying, coarse feldspathic sandstones cap
Nyamasuntu Hill and Gugisira Hill 22 km due east of Kamativi. Following
south-east, the Makugusi (or Mukuluguri) Ridge is a long flat-topped
feature culminating in Mukulugusi (1110 metres) and is capped by Kalahari ferricrcte and sand to a depth of several metres.
East and south-east of Lubimbi, stratigraphie control gives rise to the
flat-topped hills of Magoli, Bondo, Siswena and Kana(1068 metres) composed of Escarpment Grit (Watson, 1962a). The entire plateau level is
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encompassed within the Post-African erosion surface, with the Pliocene
nickpoint on the Shangani River occurring near the bridge carrying the
road between Lubimbi and Gwayi River.
NKAYI REGION
The Nkayi geomorphic region is irregularly-shaped, fitting between the
watershed to the south, and the Zambezi Valley geomorphic province and
the north-western plateaux around Gokwe to the north. It is delimited by
the edges of the Kalahari sands from the Midlands region to the east, and
to the west, by the Bubi and Gwayi rivers and the edge of the Kamativi
schist belt. Apart from Basement Complex rocks in the south and the
Sijarira Group in the north, the geology of the region is almost entirely
Karoo sediments and lavas overlain by irregular deposits of Kalahari
sands.
The only unfossilized erosion surface present in this region, is the
Post-African, which follows the major valleys of the Mbembesi, Bubi,
Gwampa, Lupane, Shangani, Lutope and Sengwa rivers. Clearly the
encroaching Post-African erosion cycle has removed the Kalahari blanket
to re-expose the underlying rocks along these river courses. Tributaries
markedly increase the amount of superficial deposits that can be removed,
and thereby widen the strip of eroded landsurface. Thus the belt of PostAfrican erosion surface along the Lupane River and its few low-capacity
tributaries is very much narrower than the corresponding belt along the
Shangani River which has numerous tributaries.
Drainage channels across the surface of the Kalahari sands are few,
the most notable being the Kana River, since much of the drainage passes
underground. Nevertheless shallow pans and vleis are commonplace along
the Kana-Shangani divide, the Shangani-Lupane divide and to the southwest of Nkayi.
The general aspect of this terrain is one of rises and undulations through
a relief of some 150 metres, in accord with the juxtaposition of the PostAfrican erosional valley floors and the Kalahari depositional watersheds.
The line of contact, marking the Pre-Kalahari floor is probably the African
landsurface. Similarly the buried Gondwana landsurface follows the floors
of.the Jurassic sediments north of Kana Mission. Altitudes within this area
range between 900 and 1200 metres.
Large quantities of basalt and some Upper Karoo sediments in this area
west of Nkayi, were removed by the Gondwana, Post-Gondwana and
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African erosion cycles, prior to the deposition of the Kalahari System. The
modern valleys established on the pristine surface across the Kalahari
conform remarkably closely with the Pre-Kalahari drainage lines, i.e. those
initiated with the Gondwana erosion cycle. This coincidence is particularly
well displayed along the middle Gwayi, Gwampa, Lupane and Shangani
valleys.
South and south-east of the Sengwa-Lutope confluence, faulting and
cross-faulting has caused deeply dissected trellised drainage patterns to
develop over limited areas. Upstream of this locality the Sengwa River
has deposited large quantities of alluvium, across which numerous cut-off
meanders and earlier positions of the river course can be traced.
The south-eastern corner of the Nkayi region exhibits granites and
schist belt rocks across the Gweru River basin, which in the Silobela area
has clearly cut down through the Kalahari blanket in the same fashion as
has the Shangani River farther west. Resurrected Pre-Karoo ridges and
African residuals, e.g. Shoni (1381 metres) provide the spot heights, otherwise the undulating Post-African erosion surface dominates at about 1220
metres elevation. Banded ironstones 8 km south of Silobela cause more
diverse terrain, culminating in Hozori (1351 metres), which is of Pre-Karoo
origin. The Gweru River is therefore superimposed across this Sebakwian
Group outcrop. Northwards, the Bulawayan Group metavolcanic rocks
give bouldery outcrops across a flat pediplain at about 1180 metres above
sea-level.
The Vungu River and upper course of the Shangani River have also cut
through the Kalahari sands to resurrect the Pre-Karoo and African landsurface in limited positions across schist belt and Upper Karoo rocks in the
neighbourhood of Nkayi Village. The unusually smooth Post-African
erosion surface now dominates here, at an altitude of about 1200 metres.
Across the granites upstream, the river valleys are broad and shallow,
giving a relief of less than 60 metres, within the widespread Post-African
erosion surface. Only the Kalahari sands across the Gweru-Vungu divide
provide an alternative landsurface.
In the northernmost portion of the Nkayi region, faulted blocks containing rocks of the Sijarira Group give rise to higher-standing terrain,
occupied by the Chizarira National Park. Erosion of the Pliocene cycle has
penetrated southwards along the Busi and Sengwa rivers causing the twopronged indentation of the Zambezi Valley into the Nkayi region (Figure
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4). Thus the Chizarira area protrudes on the north-west. The Chizarira
Range forms the faulted escarpment/which overlooks the Zambezi Valley.
Other escarpments face south-eastwards towards the Busi River along the
southern flank of the Sijarira horst. All these escarpments are sharp nickpoints and separate the higher Post-African erosion surface from the lower
Pliocene pediplain. The Sengwa River has eroded a superimposed gorge
through the eastern side of the Chizarira Range, and carries the younger
erosion cycle along its course. Additional vertical faulting is abundant
within the horst structure. As a result of all the faulting, the largely
glaciated Pre-Karoo landsurface in this area has no regional geomorphic
significance.
Differential erosion has removed large quantities of softer Karoo materials within the downfaulted graben, now drained by the Mtshezu River
and its tributaries. Consequently the Mtshezu basin carries an irregular
Pliocene erosion surface north-eastwards into the block, thereby separating
the western end of the Chizarira Range from the main structure, both of
which exihibit the Post-African erosion surface at an average altitude of
1050 metres. Steep slopes, coinciding with and retreated from fault lines,
separate the landscapes of the two erosion cycles. The Chizarira Plateau
exhibits a smooth horizon when viewed from a distance, but on closer
inspection the active Pliocene erosion cycle is seen to notch the bounding
scarps and incise the plateau surface. Subtle differences in the gradients and
slopes across the dissected plateau can be attributed to the differing petrology across the component formations within the Sijarira Group.
Fine-grained basaltic dyke swarms form low ridges and hills within the
Pliocene landsurface a few kilometres north of Kariyangwe Mission,
where they intrude soft Madumabisa Mudstones (Humphreys, 1969).
Undoubtedly they were feeders for the widespread Karoo basalts, since
eroded and removed from this locality.
Towards the eastern end of the Sijarira horst, an isolated dissected
remnant of the African erosion surface occurs at Tundazi (1433 metres).
Capped by more than 150 metres of basal Karoo sediments, Tundazi is an
erosional residual, and structural control is minimal.
The Post-African erosion surface has been slightly tilted across the
Chizarira Plateau. The north-eastern positions are roughly 150 metres
higher than the western level, across about 100 km. This differential is
imperceptible to the naked eye. Since the single erosion surface gradually
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truncates the stratigraphie horizons of the area, from Basement Complex
to Karoo rocks, there can be no structural controls in the geomorphology.
A number of river captures by the headwaters of the Mcheni and Senkwi
rivers endorse the occurrence of post-Miocene, south-westward tilting of
this area. This movement was probably part of the movements that have
been recorded right across the country during the Plio-Pleistocene movements.
The Quaternary erosion surface encroaches into the Chizarira "area
from the Zambezi Valley only along narrow terraces paralleling the major
rivers. They do not rise above 580 metres elevation.
NORTH-WESTERN PLATEAUX
Midway between Lake Kariba and the Zambezi-Limpopo divide are
the topographic outliers of the Charama and Mafungabusi plateaux.
Kalahari sands are irregularly distributed across this area, thereby fossilizing the Tertiary erosion surfaces beneath them. The Charama Plateau
and adjacent Kwavanyangau Plateau to the south are composed of Upper
Karoo sediments, overlain by Kalahari sands; whereas the Gokwe and
Mafungabusi plateaux are composed of Upper Karoo sediments and
basalts in addition to fossil iferous Jurassic sediments, all underlying the
Kalahari sands.
The predominant erosion surface is the Post-African, although locally
a composite profile occurs with the African cycle marking the watersheds.
These combined with the Tertiary depositional surface of the Kalahari
sands, results in a complicated pattern of surfaces across this area.
The eastern flank of the Mafungabusi Plateau presents an impressive
escarpment eroded on Karoo basalts and dropping by nearly 300 metres
to the basin of the Munyati River (Figure 21). The planation is a composite
of the African and Post-African erosion surfaces surmounted by patchy
Kalahari sand. The highest points occur along the eastern side of the
plateau, on Kalahari sands which have covered the African planation.
They are Mafungabusi (1342 metres), Wolverley (1324 metres) and Njelele
(1321 metres).
Westwards, the general surface level drops slightly and the westerlyflowing headreaches of the Sengwa, Mbumbusi, Lutope and Kana rivers
notch the 1200 metres contour line. It is the Post-African erosion cycle
that cuts across the Mesozoic rocks beneath the Tertiary deposits in this
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FIG. 21. Looking west from the Munyati.yalley, the Mafungabusi Escarpment
and Plateau form impressive scenery.
locality. The junction between the African and Post-African erosion
surfaces is thus buried beneath the Kalahari sands, but appears to be
composite through a narrow zone. Wherever the Jurassic sandstone of
the Gokwe Beds occurs at the base of the Kalahari deposits, its floor is
the older, Gondwana erosion surface.
Along the headreaches of the river courses, modern dambos with saline
encrustations result from the indeterminate drainage within the sands.
Vegetation changes demarcate these areas, with the ubiquitous mopani
bush abruptly giving way to sedges.
An extension of the Gokwe Plateau trends due north for nearly 40 km
to Nyamuroro (1170 metres) showing the Post-African cycle eroded
across Karoo sediments and basalt. This landsurface is subaerial with no
Kalahari deposition, and steep slopes separate it from the Pliocene erosion
surface below, which is assigned to the Munyati basin in the Zambezi
Valley geomorphic province.
To the north-west of Gokwe and separated from it by the incision of the
Swiswi River, the Charama Plateau shows similar geomorphology to the
Gokwe-Mafungabusi Plateau. The highest points are Charama (1192
metres) on the edge of the Kalahari sand deposit, and Fossils (1181 metres)
on Upper Karoo sediments. These summits are in accord with PostAfrican levels on the Gokwe Plateau to the south-east. The northern
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;dges of the Gokwe-Mafungabusi and Charama plateaux present sharp
icarps up to 250 metres high, which mark the cyclic nickpoint separating
:he Central Axis from the Zambezi geomorphic province. North of these
;carps, the Pliocene landsurface drops to the pediments of the SengwaSanyati basin.
MIDLANDS REGION
The Midlands geomorphic region is bound on the south by the watershed, to the east by the Great Dyke and to the north-west by the Sanyati
basin of the Zambezi geomorphic province. The other boundaries are
less geomorphologically distinct—the Chegutu to Harare railway across
the northern side, and roughly along the eastern edge of the Kalahari
deposits across its south-western side, as far as the north-western plateaux.
This region includes diverse terrain across granitic rocks and the large
Chegutu-Kadoma-Kwekwe schist belt. It is drained by the middle courses
of the Mupfure, Umsweswe and Munyati rivers with their tributaries.
The Post-African erosion surface is ubiquitous across the Midlands region,
at altitudes between 875 and 1380 metres, with small areas of the resurrected
Pre-Karoo floor in scattered positions at different elevations, and minor
Pliocene penetration from the Sanyati basin.
North-east of Chegutu, the Mupfure River and its tributaries give rise
to highly dissected country across the schist belt outcrop in the extremity
of the Pliocene erosion cycle. The interfluves of Post-African landsurface
are commonly long, sharp ridges composed of banded ironstone. The
associated small serpentinite sills form small koppies which are generally
limited by faulting. The nearby outcrop of Deweras conglomerate is
resistant and forms a low ridge (Phaup and Dobell, 1938); while to the
west, certain beds of Lomagundi quartzite also form low ridges and hills,
e.g. Chipfunde (1072 metres). Near Chakari, a fine-grained argillite of the
Shamvaian Group forms a prominent north-striking ridge (Bliss, 1970).
The gneissic granite which is adjacent to the schist belt on its eastern
flank, however, exhibits a flat terrain, broken only by minor hills of quartz.
To the east, Gwidzima rises to 1287 metres above sea-level, due to the
outcrop of silicified serpentinite.
The limit of the narrow Pliocene penetration along the Mupfure River
is marked by a series of rapids near the 30° east meridian. Upstream of this
point the Mupfure course is but shallowly incised. The adjacent PostAfrican terrain is remarkably flat, eroded equally across granites, green-
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stones, phyllites, thinly-bedded ironstones and quartzite, at approximately
1200 metres elevation, and southwards includes the Eiffel Flats. East of
the Cam and Motor Mine, steeply-dipping Shamvaian Group pebbly
quartzites and grits build a north-east-trending line of hills parallel to the
banded ironstone ridge which rises to 1251 metres altitude. Farther east,
Sebakwian Group banded ironstones form conspicuous outcrops through
Duchess Hill to south of the Step Lively Mine, and south-east of Lone
Kopje (Wiles, 1957).
The gneissic granite country south of the schist belt rocks shows a very
even Post-African landsurface, punctuated by several inselbergs of quartz,
e.g. Mtirikati (1271 metres), Lone Kopje (1243 metres) and Elephant Hill
(1202 metres) (Zealley, 1913; Wiles, 1957). The summits of these koppies
are relatively accordant and are probably remnants of the resurrected
Pre-Karoo erosion surface which has been removed across the less resistant
country rock of the Rhodesdale batholith. Large bodies of dolente form a
series of hills up to 1230 metres altitude near the Umsweswe River 17 km
east-south-east of Lone Kopje (Zealley and Lightfoot, 1918).
The schist belt rocks striking south-south-west through Kadoma contain
banded ironstone, quartzite and. quartz porphyry which build hills and
ridges near Kanyemba and the Munyati railway bridge (Macgregor, 1930).
They rise to a maximum elevation of 1228 metres. Gatooma Hill (1278
metres) is the highest point along a ridge formed of banded ironstone,
banded chert and jaspilite (Bliss, 1970). All these summits at 1200 to
1280 metres above sea-level, including the ridge 8 km due south of Kadoma
Town which bears a summit planation at about 1210 metres are PreKaroo residuals and are continuous with the quartz inselbergs farther
east.
Continuing southwards along the schist belt outcrop, the ridges of
jaspilite, tightly folded banded ironstone, hematite, slate, metaquartzite
and conglomerate follow to south of Kwekwe. The major rivers of this
area cut through these ridges, in some cases along fault lines, and are
clearly superimposed from the former Karoo blanket. The most spectacular of these gorges is Sebakwe Poort, some 14 km north-west of Kwekwe
Town. At this point, nearly vertically bedded Shamvaian grits and conglomerates exhibit sheer cliffs more than 100 metres high, plunging to the bed
of the Sebakwe River (Harrison, 1970). A minor ridge nearby is composed
of magnesite marble that possibly defines an ancient line of Assuring
(Macgregor, 1932); whereas many of the lower tracts are floored by talc-
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carbonate schist (Morgan, 1929). The Bulawayan lavas and pyroclastics
generally produce flat country at about 1130 metres altitude (Robertson,
1976).
East and north-east of Kwekwe, the regularity of the Rhodesdale granite
Post-African landsurface is broken by a number of large Sebakwian Group
inclusions, particularly serpentinite and fuchsite quartzite. They build
ridges and ranges of rounded hills up to 60 metres high, although small
inclusions of these rocks show no topographic expression. In the vicinity
of Dutchmans Pool Dam, and also a few kilometres to the north-east,
small bodies of adamellite and gneissic granodiorite build small castle
koppies and tors respectively.
Bedded Kalahari ferricrete follows the 1215 metre contour along the
slopes of jaspilite ridges and hills west of Kwekwe, which rise to a maximum elevation of 1372 metres on Kwekwe, south of Redcliff (Harrison,
1970). This deposit, which roughly conforms to the altitude of the PreKaroo landsurface in this area, suggests local Tertiary deposition
immediately following resurrection of the Pre-Karoo floor. Thus the
terrain below 1215 metres can be attributed only to the Post-African erosion
surface, whereas the levels above combine elements of Pre-Karoo, PreKalahari and modern, i.e. Post-African, erosion. Macgregor (1932)
suggested that as gravels containing stone implements were found in a pit
at the Bell Mine, the Kwe Kwe River must haveflowedsome 3 km west of
its present bed, during "early human times".
Thin gravel layers have been widely recorded (Harrison, 1970) across
the Kwekwe area, equally on schist belt and granitic terrain. In particular,
these layers lie on the higher ground and not along the river courses.
They are clearly derived from local outcrops of resistant rock-types with
occasional agates, and geomorphologically, can be equated with the Kalahari ferricretes. They therefore most probably fossilize the African landsurface and are being removed by the Post-African, with the two erosion
surfaces being closely juxtaposed.
On the road from Kwekwe to Gweru, the undulating Post-African
erosion surface passes across a narrow composite zone before giving way
to the African planation of the watershed belt, a few kilometres north of
Mnyami (1447 metres). Here too, the vertical differentials between the
Pre-Karoo (both buried and resurrected), Pre-Kalahari, African (unburied) and Post-African erosion surfaces is minimal, and all can be
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encompassed within less than 100 metres, incorporating both ridge crests
and valley sides.
To the north-west, towards Jombe, distance from the watershed precludes any unburied remnants of the African planation. Thus the landscape at about 1200 to 1250 metres above sea-level across the greenstones
west of Kwekwe exhibits the Post-African erosion surface sloping gently
northwards towards the Sanyati basin. Macgregor (1930) considered that
most of this area was the resurrected Pre-Karoo landsurface since "waterworn pebbles similar to those occurring in the Karroo rocks are frequently
in the surface soil over the whole area". West of Kadoma, Bliss (1970)
recorded the presence of Karoo sandstones within numerous caves and
sinkholes in Lomagundi dolomite. Thus Karoo sediments covered this
entire area in previous times, but it appears that much of the resurrected
floor has now been removed and therefore the Post-African erosion surface
dominates. Nevertheless, patches of the Pre-Karoo landsurface have
probably remained in protected localities, and exist beneath the tongues
of Karoo sediments which follow the flat-floored valleys tributary to the
Munyati River.
MAKONDE REGION
The Makonde region stretches west of the Umvukwe Range to the
Sanyati-Mupfure basin, and south from the Zambezi Escarpment to the
Chegutu to Harare railway. Geologically, this region embraces a wide
variety of rock types including the Bulawayan, Shamvaian, Deweras,
Lomagundi, Piriwiri and Sijarira groups and the Karoo System, and
granites and gneisses of different ages. In addition a few small outcrops
of serpentinite occur east and north of Mhangura. Considerable faulting,
principally in a north-east direction, characterizes the northern half of the
Makonde region.
Although the Post-African erosion cycle is dominant in this region,
the African cycle occurs in several localities with varying degree of PostAfrican encroachment. Vestiges of the Pre-Karoo landsurface are scattered
in protected sites, along the northern and western margins of the region,
with larger occurrences south of Chinhoyi.
The large expanse of granite and porphyritic granodiorite south of
Chinhoyi exhibits diverse terrain, resulting from lithological differences
in the bedrock together with the drainage controls. In the Zwimba Communal Land (which straddles the Chinhoyi to Chegutu road) the landsurface
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is remarkably flat and even at approximately 1300 metres above sea-level.
Although it strongly resembles the African planation, its altitude is far
too low for such an age, and neighbouring geomorphology also precludes
that erosion cycle. The uncharacteristic flatness of the Post-African
erosion surface in the Zwimba area is due to its position along the watershed between the westward-flowing tributaries to the Mupfure River and
the eastward-flowing streams to the Manyame River. Resurrected elements
of the Pre-Karoo landsurface have contributed to the regularity of the
Zwimba Plateau.
Farther east, the Post-African erosion surface is less even with groups
of accordant hills and bornhardts scattered on both sides of the Manyame
River. Matombashava and Masiyaharwa both reach 1350 metres elevation,
and the summits at Elinda rise to 1424 metres. The last-named, 17 km due
west of Maryland Junction, probably skims the level of the African surface.
The Post-African erosion surface slopes gently westwards across the
granitic rocks, with greater relief in a younger phase along and adjacent
to the Mupfure and Manyame river courses. The westerly-dipping rocks
'of the Lomagundi Group are more resistant and form a 120-metre scarp
at the contact with the granites. The apparently dissected surface across the
summits of the quartzitic Mcheka-wa-ka-Sungabeta Mountains which
Phaup and Dobell (1938) attributed to the "Pre-Kalahari peneplain" is
more likely to have a resurrected Pre-Karoo history. It is accordant at
1300 metres above sea-level with the Zwimba Plateau, discussed above,
15 to 25 km to the east. These two higher belts thus reflect a level pediplain
of the Pre-Karoo landsurface which has undoubtedly been modified by
Post-African erosion since its resurrection, and completely removed by
active erosion across softer granites by the Washanje, Muche, Dzingwe
and Musengezi rivers and their tributaries, through the middle.
The landscape across the Piriwiri Group rocks to the west is gently
undulating with the ridges being composed of more resistant quartzitic
grits. The basal beds form a type of hogsback topography (Tennick and
Phaup, 1976).
North of the Mcheka-wa-ka-Sungabeta Mountains, the resistant
quartzites of the Lomagundi Group build the Nyanga Range (1324 metres)
and neighbouring ridges and hills of which Zhonzhi (1359 metres) 8 km
north-west of Alaska Mine is the highest. This summitline probably also
carries some vestigial Pre-Karoo erosion surface; but with increasing
distance northwards, away from the Karoo outcrops, the Post-African
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erosion surface becomes ubiquitous. Another line of hills and ridges following the strike, is the outcrop of dolomites with quartzites passing south
from Zawi (1308 metres) to Siso, 5 km north-west of Alaska Mine. The
relief of this area around and west of Alaska is structurally controlled,
dependent upon the juxtaposition of harder and softer horizons within
the Lomagundi Group rocks and is uni-cyclic.
North of Chinhoyi, the Hunyani Range has a distinctly irregular and
uneven summitline along the Lomagundi Group outcrop, with peaks at
Baruka (1369 metres), Umboe (1376 metres), Gasikani (1469 metres)
and Romwe (1401 metres). The African erosion surface here is in its last
stages of disruption and removal and thus has lost much of its continuous,
characteristic (and perhaps slightly higher) bevel. The range that is now
visible is simply a vestigial mass of quartzites, dolomites and slates averaging 150 metres in height, resulting from continual retreat of its bounding
northward-trending scarps, although the planation is more conspicuous
northwards.
The dolomite is rarely well exposed, although in certain localities where
it has been silicified along joints and fissures, it forms craggy koppies
following linear trends (Macgregor, 1931). Sinkholes, caves and other
features of karst topography occur both along valleys in the Hunyani
Range (e.g. Chinhoyi Caves) and along the outcrops west of Lions Den.
The Chinhoyi Caves generally follow a fissure striking N11°E which is
breached by all ten openings (Molyneux, 1920). Cross-jointing allows
further penetration of water, which on emergence downslope has deposited
travertine along the banks of certain streams.
Most of the rock exposures along the cliffs and component ridges and
summits of the Hunyani Range are quartzites. Different beds within the
sequence can be traced for long distances, but geomorphologically, there
is no need to distinguish them. The heights of Baruka and Umboe 15 km
to the north-east, follow the same quartzite band, whereas Romwe is
composed of quartzites higher in the sequence. Striped slates form the
capping of the Hunyani Range, and apart from some flat outcrops near
the 17°S parallel, build steep-sided, rounded hills up to 120 metres high
across the higher terrain (Stagman, 1961). Most of the eastern flank of
the Hunyani Range is sharply scarped, which provides a distinct nickpoint
between the African and Post-African landsurfaces.

MAKONDE REGION

135

The broad, flat, Post-African floor of the Angwa valley to the west of
the Hunyani Range provides a marked contrast. The pediments extend
up to 20 km away from the river bed, on both sides, for some 32 km.
Following the western flank of the Makonde region, the broad expanse
of Piriwiri Group rocks exhibits the undulating Post-African erosion
surface at about 950 to 1200 metres altitude. The texture of dissection in
this area is remarkably fine so that the landscape is highly dissected.
Nevertheless, only the Post-African erosion cycle occurs, and exhibits a
steady and overall rise from the Pliocene nickpoint flanking the Sanyati
basin, to the vicinity of the Chinhoyi to Karoi road. All the highest elevations, e.g. Garova (1278 metres), the Zangose (Kiamkose) Range (1214
metres), the Chembadzi (Nyambadsi )Hills, Zumbo (1109 metres) and the
Membo Hills follow the strike, and result from lithological controls.
They are not cyclic in origin. The major rivers of this area—the Piriviri and
Sungwe become increasingly incised towards the west (Kirkpatrick, 1976).
The effects of the Southern Urungwe 'Klippe' on the geomorphology are
marked. The tectonic movements cannot be dated more precisely than
merely post-Sijarira, but "viewed from all sides it has the appearance of a
flat cake lying on top of what might be termed the indigenous rocks of the
area" (Stagman, 1962, p.3). Around the northern and eastern sides, the
bounding scarps stand 60 to 90 metres high, but on the southern side the
scarps reach 240 metres and mark a cyclic nickpoint. The Tengwe River
has cut a 300 metre-deep gorge through the dolomites and quartzites of
the thrust block into the younger, underlying Sijarira grits. This Tengwe
Gorge carries the Pliocene erosion cycle northwards from the Sanyati
course for about 20 km from the confluence, incised into the undulating
Post-African plateau surface which carries the resistant peaks Bashungwi
(1202 metres) and Kapfunde (1267 metres). The Post-African erosion surface therefore cuts across the down-faulted Pre-Karoo floor around the
edges of the tillites and fluvio-tillites at about 900 metres elevation. Most
of the higher ridges and peaks across the klippe structure are composed of
similar quartzites to those that build the Hunyani Range north of Chinhoyi.
These structures include the Mtirikati Range and Bashungwi. Strangely,
however, a soft shale builds Jinga which rises 225 metres above its base
to 1146 metres, 8 km north-east of Bashungwi (Stagman, 1962). Several
low, rocky ridges across the Post-African landsurface follow hard bands
of dolomite (Harper, 1970).
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Harper also recorded a basal Dwyka fluvio-glacial conglomerate ii
the Msukwi valley, 3 km west-north-west of Chidamoyo (Figure 10)
Since this valley is clearly a resurrected Pre-Karoo feature, it is probabh
that the adjacent Mtirikati Range also has elements of the Pre-Karoc
landsurface.
The gneissic granite terrain of the Tengwe area continues the rise o:
the Post-African landsurface, away from the Sanyati basin. The low scarp
around the northern and eastern sides of the Southern Urungwe Klippe ii
due solely to lithological control, in passing from more resistant Sijarir:
Group rocks, to less resistant granites.
North-westwards, the Karoi Plateau shows a considerable degree oi
dissection, although when viewed from the air or from a distance, th(
planation is clear and above its surrounds. Undoubtedly many of th<
gentle slopes across the Karoi Plateau on Piriwiri Group rocks, granite;
and gneisses are composite and include both the African and Post-African
cycles. Altitudes of the African planation across this dissected plateau
average 1300 metres, with Chumburukwe rising to 1385 metres and Magugisi to 1360 metres. Some of the shallow, Post-African depressions are
occupied by dambos. Remnants of the African planation extend as far
north as Manyangau (1411 metres), but much of the intervening Karoi
Plateau exhibits the Post-African erosion surface which encroaches from
around the margins. Most of the highest peaks on the African surface
contain quartz or pegmatite dykes which have rendered those positions
more resistant to erosion. In all probability these localities, e.g. Chumburukwe, were small inselbergs standing up to 100 metres above the
widespread African pediplain, during mid-Tertiary time.
North of the Karoi Plateau, the rolling Post-African erosion surface
stretches for some 30 to 40 km at an average altitude of 1060 metres to the
Zambezi Escarpment at the edge of the Central Axis geomorphic province.
Granulites of the Piriwiri Group stand out above the gneisses as steepsided conical hills (Broderick, 1976). The Pliocene erosion surface has
notched the Escarpment at each major river course, thereby allowing
penetration by several kilometres of the younger cycle into the margin
of the older pediplain, e.g. the Msingwizi, Rukomeshe, Chitaki, Chiwore
and Mukwishe rivers. The Angwa River has eroded a large embayment
in the Zambezi Escarpment so that the Pliocene erosion surface penetrates
southwards to include Darwin Gorge.
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The Post-African erosion surface sweeps eastwards with few interruptions from the Angwa River to the Umvukwe Range of the Great Dyke,
at an elevation of 1000 to 1300 metres. Vestigial and irregular fragments
of the African erosion surface can be traced across outcrops of quartzites
with dolomite from the Lomagundi Group, north of Mhangura. The
highest point, Tchetchenini (1476 metres), is also the northernmost African
inselberg in this area, but other fragments accordant with the Karoi
Plateau to the west, follow the strike of the formation to south of Mhangura. The gaps in the ridges along the outcrop coincide with fault planes
(Stagman, 1959).
The Manyame River carries the Pliocene erosion surface as far upstream
as the latitude of Doma, along a narrowly incised valley.
Across the widespread Post-African landsurface, stratigraphie changes
are commonly reflected in the relief. The granite terrain around Doma is
flat and featureless, although intrusive quartz veins build long, straight
ridges, including Loma (1409 metres). The Chouka Hills, which rise to
1299 metres result from a serpentinous inlier within the monotonous
granites. In similar fashion, a peridotite dyke 7 km south-east of Silverside Mine builds Chimbadzi Hill which rises more than 120 metres above
the adjacent Manyame River bed.
The Bulawayan and Shamvaian Group rocks give rise to hilly country
which is bisected by the Manyame River. Serpentinite inliers within this
outcrop invariably form conspicuous hills such as Ruvinga (1263 metres)
7 km south-west of Guruve Village. The Mapete Hills which rise to 1298
metres above sea-level, are composed of a massive meta-arkose from the
highest horizon in the Shamvaian Group (Wiles, 1972).
Gneisses of the Zambezi Metamorphic Zone flank the Escarpment,
which in the Makonde region, is known as the Rukowakuona Mountains.
As well as marking the nickpoint between the Pliocene and Post-African
erosion surfaces, the 600 metre-high Escarpment is, in effect, the dip-slope
of the gnc'ssic foliation in addition to being faulted (Wiles, 1972). The
geomorphology of the Rukowakuona Mountains shows abundant Pliocene
notching along meandering gorges wherever a stream course drains from
the upper surface to give highly dissected terrain. The interfluves are
short, narrow, approximately north-trending ridges, exhibiting irregular
summitlines of Post-African age up to 1200 metres above sea-level. Many
of these ridges are composed of schist and granulite.
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The granites between the schist belt rocks and the Great Dyke are a
porphyroblastic variety, which characteristically forms both castle koppies
and bornhardts. Towards Raffingora, the granite becomes adamellitic
and forms impressive bornhardts. The Makwidiba Hills (1370 metres)
are a group of particularly closely spaced, accordant bornhardts, composed
of a porphyritic granite. They are all encompassed within the Post-African
erosion surface.
DIASTROPHISM
Through geological time the fragment of Africa which comprises
Zimbabwe has been subjected to considerable diastrophism. Most movements affecting the Zimbabwe area were too old to appear in the modern
geomorphology; they are revealed in the geology.
Movements that affect Zimbabwe geomorphology are (i) faulting which
fractures the landsurface and (ii) tilting and warping which distort landsurfaces and sometimes cause accentuated erosion and/or deposition.
Faults cause permanent adjustment in the rocks which will not be erased
by the passage of time; whereas the attitude of the landsurface is a transient
feature and,, in the Zimbabwe context, cannot be traced without burial,
earlier than the Jurassic period (the Gondwana erosion surface).
Folding movements associated with orogenesis occurred in numerous
localities within southern Africa, several times during the Precambrian.
Their principal effect on modern geomorphology is in the dip and strike
of resistant beds such as banded ironstone, which can govern the altitude
along summitlines. In general, however, the ancient folds bear little relation
to the analysis of the erosion surfaces, since dips in the ancient rocks are
commonly so high that the outcrop width records the thickness of the
bed and not its attitude.
Joints play an important role in the weathering of rocks. Not only do
open joints permit the penetration of weathering processes to considerable
depths beneath the surface, but also during geological history, joints have
commonly provided access for intrusion of younger igneous material in
the form of dolerite dykes, quartz veins and pegmatites which provide
resistance to weathering differing from that of the country rock. Thus the
distribution and abundance of joints have a significant effect on landforms,
and where applicable, have been discussed previously.
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FAULTING MOVEMENTS
The principal areas of recognised post-Karoo faulting are the troughs of
the Zambezi and the Limpopo. In both, the Karoo System has been downfaulted and thereby preserved from excessive erosion through Tertiary
and Quaternary times. Countless subsidiary faults occur within these
troughs, many being en echelon trending north-east, and all of which fracture the Pre-Karoo landsurface. Although the north-east trend of the fault
lines predominates, minor cross-faulting and dolerite dykes trend northwest near Kariyangwe Mission and to the south-east in the Sengwa basin.
In the Tuli-Gongwe belt in the Limpopo trough, faulting and dolerite
emplacements follow similar trends.
Stratigraphie evidence indicates a general Jurassic age for these faults.
Phlogopite in the carbonatite at Katete 70 km west-south-west of Kariyangwe Mission, has been dated at 70 Ma, and possibly the thoriumbearing minerals in the fault breccias near the Sijarira horst are the same
age. This appears to be the youngest faulting in the entire Zambezi Valley
and is therefore equated with earliest Palaeocene times. Later movements
across the northern segment of Zimbabwe have been solely those of tilting
and warping.
Nevertheless the Zambezi region has a long history of repeated trough
formation followed by sedimentation. The foliation directions in the
paragneiss at Hwange are generally parallel to the axes of deposition of
the Sijarira Group and the Karoo System (Watson, 1960). Thus the Jurassic
faulting simply follows ancestral lines of weakness. Although the Limpopo
trough exhibits less sedimentation than does the Zambezi, it is, in all
likelihood, a belt of equally ancient and repeated movement.
In the Chimanimani-Chipinge area on the eastern border, Proterozoic
rocks of the Umkondo Group have been subjected to much faulting.
Although most of it is undoubtedly ancient, Watson (1969) suggested
that renewed movement had occurred along some of the fault planes in
post-Karoo times, and on the evidence supplied by the altitudes of distinctive erosion surfaces, such movement is not only verified but also is dated
as no older than Pliocene. Minor earthquakes are recorded periodically,
having their epicentres within this belt. Thus movement along the various
fault planes still occurs. The two principal fault lines so rejuvenated are
the NNW-trending Nyahodi fault, which follows the river valley of the
same name and downthrows some 60 metres on the east side, and the
ENE-trending Tanganda-Lusitu fault which throws the Chipinge pleateau
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down to the south by about 500 metres. Minor tilting is associated with
the blocks derived from the latter fault; but throughout this region
stronger fracturing movements have dominated over gentle warping
movements since Umkondo time.
TILTING MOVEMENTS
Tilting movements are invariably far less localised than faulting movements, and single movements can affect distances of hundreds of kilometres.
They result from warping of the earth's surface, i.e. gentle movements
derived from crustal activity.
Within the framework of southern Africa since Cretaceous times, the
overall pattern has been established and maintained, of a central basin
(the Kalahari) around which the flanks have been consistently tilted with
maximum uplift occurring proximate to the line of the Great Escarpment.
Zimbabwe, situated on the eastern flank, with the Eastern Highlands
following the line of maximum uplift, merely occupies a portion of this
major structure.
Superimposed on this 'Kalahari rim' feature are the tectonic troughs of
the Zambezi and the Limpopo, etched into which is the denudational
geomorphology discussed in the preceding pages. Within these two troughs
and across the Central Axis which separates them, additional smallerscale movements have occurred since Carboniferous times, which can be
ascertained from study of the stratigraphy, the erosion surfaces and the
relationship between those two factors.
Post-Karoo movements can be measured from erosion surfaces. The
Gondwana landsurface provides the oldest such datum with the unity
between the subaerial heights of the Eastern Highlands, and the floor
buried under Jurassic sediments in the Gokwe district. These occurrences
give an average gradient of 1: 430, but between the paucity of Gondwana
remnants in Zimbabwe and the limited extent of the Gokwe Formation,
this is the only certain projection that can be made of the Gondwana
landsurface. Thus, this measurement of its distortion through some ISO
million years can be taken only as an indication and not as a widely
proven bevel.
Since the Malvernia Beds cannot, as yet, be precisely dated, their floor
is either the Gondwana or the Post-Gondwana landsurface. The differential
between the heights of the Chimanimani Mountains and the northern edge
of the Malvernia outcrop is 1900 metres for the Gondwana and 167S
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metres for the Post-Gondwana erosion surfaces, across roughly 170 km.
This has been achieved almost entirely by faulting, and the present
horizontal attitude of the Malvernia Beds indicates minimal tilting in that
locality.
Across the Central Axis and Eastern Highlands, the unburied PostGondwana landsurface occurs as mere sporadic vestigial remnants standing
above the widespread African pediplain. It does not, therefore, provide a
great deal of information.
The African planation is the principal datum from which post-Oligocene
movements can be determined. With its characteristically senile appearance
which is easily recognized, and the wide distribution across the major
watersheds, its present position and altitudes are shown in Figure 22.
Not only have the subaerial positions of the African surface been utilised,
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but also those localities where it has been fossilized beneath Kalahari
sand and recorded in borehole logs.
The exaggerated uplift along the axis of the Eastern Highlands is
conspicuous. However this movement was clearly not uniform and is
far steeper and more abrupt in the Southern Mountains, almost nonexistent at Mutare, and follows relatively gentle inclines up to the Nyanga
Mountains. Obviously the Eastern Highlands were not uplifted as a single,
cohesive entity, but as two independent blocks separated by a narrow
'neutral zone'. The contours towards the Nyanga Mountains roughly
follow the sinuosity exhibited farther west and indicate gradients averaging
1: 12.5 and not steeper than 1: 6.5. The same contours bounding the
western flank of the Southern Mountains indicate an average gradient of
1:2.5. This abnormally steep gradient occurs in a region characterized by
pronounced older faulting, much of it almost at right angles to the modern
warping direction. These gradients cut out at the Tanganda-Lusitu fault
line, indicating a similar age for the latest faulting and warping movements.
Apparently, therefore, uplift across relatively undeformed bedrock, as
occurs in the Nyanga Mountains, is manifested across a broad belt resulting
in more gentle gradients. On the other hand, uplift across bedrock having
abundant fragmentation is far more localised, producing far steeper
gradients.
In the north-eastern corner of Zimbabwe, the Mazowe River formed a
major valley during African time. Its vestigial position is clearly demarcated
by the 1500 metre contour.
The dip of the landsurface towards the Kalahari basin is orientated
towards Hwange and the northern sector of the Kalahari, and possibly
even towards south-western Zambia and south-eastern Angola. Viewed
across Zimbabwe territory, this shows the overall axis of tilt to have followed
a due east-west line, independent of the trend of the major watershed.
Tilting of the Post-African erosion surface is demonstrated across the
Chizarira Plateau in the north-western corner of Zimbabwe. This horst
structure was planed across the bedding of the component Sijarira Group
sediments (Humphreys, 1969, p. 258). It decreases in altitude from 1220
metres at the extreme east of the area, to 1095 metres at Kasebe Hill,
16 km west-south-west of Chizarira beacon at the western end of the
Chizarira Escarpment. Thus, there is a drop of some 125 metres over a
lateral distance of about 85 km. These movements are also borne out by a
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number of recent and incipient river captures along the Plateau, which
indicate a relatively recent age for the tilting movements. The tilt of the
Post-African landsurface across the Chizarira Plateau is in full accord
with the westward tilt of the older African planation depicted in Figure 22.
Thus the most severe tilt across Zimbabwe must have occurred in postMiocene time, in all likelihood during the Plio-Pleistocene movements
which affected the whole of southern Africa.
The only movements to have affected Zimbabwe during the Quaternary
is a slow sinking of the Middle Save valley floor. This is probably a
corollary of the steep tilting of the landscape along its eastern side at the
beginning of the era. As a result, vast quantities of alluvium have been
deposited across the valley floor, to an average depth of 30 metres, and
along some 110 km of channel.
The river alluvia in the Bulawayo region have been attributed solely to
climatic fluctuation (Bond, 1946). Thus most of Zimbabwe has remained
stable since the major Plio-Pleistocene movements occurred.
Minor, artificially-induced movement has occurred since 1960. The
filling of Lake Kariba caused stress upon its floor, generated by the
relatively sudden emplacement of the load upon it. Minor earthquakes,
most of whose epicentres were located near the Sanyati mouth, were
recorded in 1963-1964 and trigonometrical survey showed a maximum
depression of 105 mm near the present shoreline (Sleigh, 1969). No further
overall deformation has taken place since 1968 (Sleigh, 1976). Renewed
minor seismic activity occurred in 1984 during a period of severe drought
when the lake-level dropped markedly, placing further stress upon the
floor. However no resultant deformation has been recorded.
GEOMORPHIC HISTORY
The oldest fragments of the modern scenery are derived from the PreKaroo floor, and thus the late Palaeozoic is the earliest time from which
Zimbabwe's geomorphic history can be traced properly.
During the latest Devonian and early Carboniferous period, subaerial
erosion under a cool, but not frigid climate, moulded a landscape across a
relatively very small fragment within the interior of Gondwanaland.
Rock outcrops included a large proportion of granites, gneisses and schist
belts some of which, between 100 and 1700 million years previously,
had undergone severe tectonism within two roughly parallel belts about
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500 km apart. These belts, now termed the Limpopo and Zambezi mobile
belts (of which the Zambezi has been more recently active), marked the
southern and northern limits, respectively, of the continental fragment
under consideration. In the east, the Basement rocks had been intrudec
by large quantities of dolerite in the form of sills, whereas across the
northern and eastern flanks, sedimentary deposits covered them by as
much as one thousand metres. Late Proterozoic orogenic masses in the
north-east Frontier-Gairezi Group and northern Lomagundi-Piriwiri
groups had long since been eroded to vestigial stumps or less.
Drainage across this ancestral Zimbabwe appears to have followed
similar lines to the present patterns. A major watershed followed a
position some 80 km south of and parallel to the present Zambezi-Limpopo
divide, through approximately Gwanda, Zvishavane and Buhera (Figure
9). Streams and rivers flowed off this watershed in similar fashion to the
present-day upper Shangani, Insiza and Save rivers, as tributaries to rivers
following courses proximate to the modern Zambezi and Limpopo rivers.
Both of these last-named positions have been repeatedly the sites of lowered
altitude as a result of faulting, warping and erosion since Palaeozoic
and earlier times. Nevertheless the original direction of flow along these
troughs and the form of the drainage basins in the far hinterland of
Gondwanaland remains problematical.
Across the Pre-Karoo terrain, normal subaerial erosion etched out the
less resistant rock types and allowed the outcrops of resistant banded
ironstone, jaspilite, serpentinite and pyroxenite to stand as ridges, commonly 100 to 150 metres high. The central portion of the Great Dyke
gave rise to the pristine Mashaba Hills which were markedly higher than
those visible today, as some of the pediment abutting the eastern slopes
was at a lower level than its modern equivalent. Stable conditions held for
a considerable period during which deep soil profiles were developed
across a number of pediments, particularly those underlain by certain
granites, as for example the Rhodesdale batholith between the Mwanesi
Range and the Mashaba Hills.
Within early Carboniferous times the climate became steadily cooler as
the western, South American portion of Gondwanaland drifted across the
South Pole (King, 1967; Frakes and Croweil, 1970). Conditions within
the Zimbabwe fragment therefore followed suit, with the appropriate
time interval resultant from distance, velocity and latitude, This small
portion passed through the centre of glacial environment, with areas to
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the south and north experiencing slightly lower latitudes and consequently
more abundant till deposition. Nevertheless some glaciers carved striations
into their floors as they moved northwards down an ancestral Munyati/
Sanyati valley, and on reaching the broad basin south and west of the
Urungwe Klippe, melted and deposited the till as afluvio-glacialsediment
around the shores. Within the Binga district, some 100 metres of tillite
and limnoglacial sediments intersected in a borehole indicate three glacial
with interglacial phases within the Carboniferous, probably representing
fluctuating ice margins, during the final retreat of Dwyka ice. At the same
time, farther south, glacial debris was deposited on the gneissic floor of
numerous small, isolated basins in the ancestral Limpopo trough.
Altogether, frigid conditions could have lasted for as long as 50 to 70
million years (Frakes and Crowell, 1970).
Through the Permian, local climate progressively ameliorated and the
northern (Zambezi) and southern (Limpopo) depositional basins were
enlarged permitting overlap of successive horizons. Seasonal fluctuations
immediately following the generally frigid environment were marked and
resulted in the accumulation of some varved shales. The Glossopteris
floraflourishedin these swampy environments and their remains, together
with sands and silts washed in from the watershed area, collected across
the basins.
During the Triassic, sands and grits accumulated across initially smaller,
then vastly enlarged, basins which eventually, in all probability, overlapped
the watershed, and thereby covered the entire craton area. The floor of the
Zambezi trough was depressed still further and enormous quantities of
sediments collected within it. At the beginning of this period there occurred
a pause in sedimentation during which time there was minor movement,
and erosion dominated for a time interval sufficiently long to develop the
Intra-Karoo erosion surface.
Later sand deposition was followed by vast quantities of basic lava
extrusives. In certain localities within the Limpopo area, the Karoo volcanic
episode culminated with acid emplacements, principally granophyres and
granite, of limited extent. In some localities, e.g. Bulawayo, thin sandy
beds which have been largely metamorphosed to silcretes occur between
separate lower basalt flows. Feeder dykes across central Zimbabwe are
conspicuously rare, so it is uncertain whether or not the basalts covered
the entire country, flowing considerable distances from their extrusion
sites before solidification, during early Jurassic times. The present outliers
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north of Chivhu provide a convenient watershed link between the basalt
accumulations of the Limpopo trough and the vast outpourings in the
north-west derived from the Zambezi trough, and presently largely fossilized
beneath Kalahari sediments.
Following these extrusions which were the local expression of vast
outpourings that spanned much of Gondwanaland during mid-Mesozoic
times, a new subaerial landscape was subjected to erosion. Consequent
drainage followed the initial depressions, with scarp retreat immediately
widening the valleys and carving new pediments across the basaltic terrain.
This Gondwana erosion surface therefore established the major drainage
patterns that were to govern the future landscapes of the Southern Hemisphere continents. Although well-planed over much of Gondwanaland,
as can be seen today in Lesotho, within Zimbabwe the Gondwana landsurface exhibited a 300 metre-high ridge at Inyangani. Other possible
irregularities have long since been removed by intervening erosion.
When Gondwanaland fragmented towards the end of the Jurassic, the
new coastlines bounding Africa formed another base-level to which the
newly initiated Post-Gondwana cycle eroded. This late Jurassic landsurface
incised the river courses from their new mouths and encroached the hinterland at lower level. The resultant landscape was therefore two-cyclic and
probably large tracts of Africa, including Zimbabwe, resembled the
Zambezi and Limpopo valleys today where two, much younger, cycles
govern the topography.
Simultaneously, a basin in the Gokwe area received a succession of
calcareous and sandy sediments to a total thickness of 90 metres, of latest
Jurassic age resting on a floor of the Gondwana landsurface. Clearly this
lake, measuring approximately 120 km in diameter, was a centre of centripetal drainage discharged from a large surrounding catchment. At that
time the modern mid-Zambezi course was not in existence, and southward-flowing rivers in positions proximate to the present Sengwa, Ume
and Sanyati rivers (Figure 23) fed the lake and undoubtedly drained
territory now incorporated within Zambia. Other ancestral rivers with
reversed direction of flow could have been the Kana and lower Shangani.
The upper Shangani and Sebakwe rivers follow positions which, with
minimal deviation, could have fed this end-Jurassic lake. Drainage from
the east, south-west and north-west undoubtedly occurred, but has since
been completely obliterated.
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FIG. 23
END JURASSIC.
At the end of the Jurassic two basins accumulated sediments in ancestral
Zimbabwe. The Gokwe Basin stood nearly 600 m higher than the downfaulted
Zambezi floor to the north-east. Inyangani stood as a ridge 300 m high.

Severe faulting had dropped the northern flank of Zimbabwe territory
and in so doing, provided a western extension for the Zambezi River
which hitherto had drained only land farther to the east. At the same time
basins within the Zambezi graben were filled with late Jurassic sediments,
which clearly rested on a Gondwana floor and eastwards were banked
against the Jurassic faulted scarp face (Figure 23).
In the south, probably during the Cretaceous, a large basin was filled
with well-bedded rudaceous and arenaceous sediments. Drainage from the
northern and western flanks washed in sediments derived from the gneissic
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CRETACEOUS.
Cretaceous sedimentation was centred on the
south-eastern corner of Zimbabwe.

and Karoo outcrops, along ancestral Save, Runde and Mwenezi river
courses (Figure 24). Since that time, two to three kilometres thickness of
Karoo lavas, sediments and floor have been removed by erosion from the
surrounds of the Gona-re-Zhou basin (Thompson, 1975).
Throughout the latter half of the Cretaceous and the early Tertiary,
conditions remained quiescent across most of the African continent, so
that the African erosion surface was planed widely across the land. The
principal drainage channels of that time which affected the area of Zimbabwe were (i) the Limpopo, (ii) the proto-Zambezi draining downstream
from Kariba area and accepting south bank tributaries from roughly the
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present position of the Sharu River, and (iii) a major river which drained
southwards from the present source of the Zambezi River through
Botswana and possibly joined with the proto-Orange River farther
south. This third river did not flow through Zimbabwe at all, but numerous
westerly-flowing tributaries, probably draining from a watershed along
the Great Dyke, dissected the Zimbabwe landscape (Figure 25). The only
hypothetical river course shown on Figure 25 is the northernmost westerlyflowing tributary to the Botswana river which is necessary to drain the
large catchment south of Lake Kariba (which nowadays shows a far more
recently-formed landscape). Bond (1963, p. 312) has described a deep

FIG. 25.
OLIGOCENE.
The end of the African erosion cycle showed the Great Dyke as a
dominant watershed bisecting a senile landscape.
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north-east-trending valley south of the present Zambezi course, between
the Sengwa and Ume rivers, that was clearly in existence before Pipe
Sandstones accumulated in it. This is probably a fragment of the thalweg
of this hypothetical river and has been resurrected relatively recently.
The parallel rivers to the south are slightly diverted from the present
Kana, Shangani, Lupane, Bubi, Amanzamnyama and Tegwani courses.
Towards the end of this long period of quiescence, the African erosion
surface had removed most of the older, higher Gondwana and PostGondwana landsurfaces. These older remnants were left standing as
ridges and ranges along most of the present eastern border and much of
the Great Dyke, and as isolated inselbergs in a number of other localities,
as at Mount Hampden near Harare. In the south of the country some
resistant Pre-Karoo masses became resurrected and stood as irregular
inselbergs about 300 to 400 metres above the pediplain. These were the
prelude of the modern Mounts Buhwa, Belingwe North and Shamba.
Erosion of these residuals and across the vast pediplain was minimal, so
that the soil cover remained undisturbed for many millenia, during which
time component chemicals became concentrated in certain localities.
Bauxites accumulated in this way where the alumina content was high, e.g.
in the Stapleford area, and calcretes and chalcedonies formed in the
western districts.
At the end of the Oligocène, gentle uplift of the continent initiated the
Post-African erosion cycle which advanced up all the valleys. At the same
time, lesser warping movements occurred within Zimbabwe, principally a
basining effect into the mid-Zambezi section. This caused the African
planation to tilt across a gradient of approximately 1:250.
During the Miocene the climate must have become drier, as vast
quantities of loose aeolian sands were deposited (Bond, 1963; Bond and
Fernandes, 1974) across the western half of the country, blanketing and
thereby fossilizing the African and small portions of the Post-African
landsurfaces (Figure 26). As a result, the westerly-flowing rivers into
Botswana were choked with debris, and the drainage patterns in the northwestern regions of Zimbabwe were changed to their present form and
direction. Sand deposition continued through Pliocene and, in particular
localities, the Pleistocene (McConnell, 1959). The Post-African erosion
surface is clearly continuous from the flanks of the watershed north-west
of Gweru to river valleys incised into the Kalahari sands in the Lupane
and Nkayi districts.
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FIG. 26.
END MIOCENE.
Kalahari sand (depicted by the grouped dots) covered much of Zimbabwe
at the end of the Post-African erosion cycle.

Simultaneously within Miocene times the proto-Zambezi River quickly
extended headwards. Thus by rapid encroachment south-westwards along
the new Zambezi course, and southwards along its tributaries, which had
been diverted in that direction by the previous tilting, the Post-African
landsurface opened up a large area, remarkably quickly. In this way the
Sanyati-Sengwa basin began to take on its present aspect. While Kalahari
System deposition and Post-African erosion occurred pari passu in the
north-western portion of Zimbabwe, the insequent Zambezi was able to
cut across beds of Pipe Sandstone at, and upstream of, Binga.
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South of the watershed the Post-African erosion surface steadily advanced
up the river valleys and replaced the African planation over large areas.
The courses of the Limpopo tributaries were probably very similar to their
present positions, except that only at this time did the Mwenezi, Ngezi
and Runde rivers extend sufficiently far to breach the Great Dyke.
About the end of the Miocene, major movements initiated the Pliocene
erosion cycle across most of Africa. These tilting movements had their
axes of maximum uplift situated roughly parallel to the coast, but several
hundred kilometres inland. That portion affecting Zimbabwe lay roughly
along the line of the Eastern Highlands, so that the new Pliocene erosion
surface was able to advance immediately into this country from the localities
where the Zambezi and Limpopo courses crossed that axis.
Other movements occurred within the continental interior at about this
time. They included gentle uplift in the vicinity of Makarikari (Botswana)
which severed the flow of the ancient river flowing south, which had already
lost its left bank Zimbabwe tributaries some 12 million years earlier.
The dammed-back waters discharging from western Zambia and southeastern Angola found a new outlet through the gentle Livingstone syncline
and were promptly captured by the active and newly-established Zambezi
River. Only at this time, i.e. earliest Pliocene, was the modern course of
the entire Zambezi River established.
Deposition of Kalahari sand probably continued into Pliocene times,
although their distribution was irregular. Rainfall sufficient to have effected
the drainage changes discussed above would have similarly limited the
time and localities in which aeolian activity could occur. A highly seasonal
climate embracing limited periods of heavy rainfall, separated by long
periods of drought could produce these dichotomous landforms.
The Pliocene erosion surface incised the trunk rivers and thereupon,
with scarp retreat, advanced across the areas marginal to the Zambezi and
Limpopo rivers. Early in its development, stream piracy along the Eastern
Highland belt included the Nyakupinga-Pungwe capture.
Incision along the Zambezi Valley was suddenly slowed down when the
river bed breached the Karoo sediments and encountered more resistant
Precambrian gneisses near Kariba. For a considerable portion of Pliocene
time, erosion of the mid-Zambezi Valley was governed by local base-levels
derived from the river level at Kariba Gorge. The Pliocene landsurface
was therefore able to expand widely across the Karoo outcrops in the
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ianyati-Sengwa basin, relative to the local base-level, while the supermposed Zambezi River slowly deepened Kariba Gorge, in accord with
ts overall grade.
About four million years ago, major earth movements disturbed all the
;ontinents in the worldwide Plio-Pleistocene cymatogenesis (King, 1967).
Within southern Africa, renewed warping and tilting brought the earlier
landsurfaces to their present altitudes and also launched the youngest,
Quaternary erosion cycle. This Quaternary landsurface has considerably
modified the coastal belts around southern Africa, but insufficient time
has yet elapsed for it to have made such marked effect in the continental
interior.
Therefore, within Zimbabwe, erosion attributed to this cycle is limited
to the characteristically deep and narrow, i.e. youthful, river valleys of and
tributary to, the Zambezi and Limpopo rivers. Nowhere has this cycle
advanced more than 100 km from the principal rivers, and generally
distances are far less than that. Nevertheless it forms distinctive gorges
which slot the Pliocene landscape, and commonly terminates in waterfalls
such as the Chivirira Falls on the Save River and the Victoria Falls across
the Zambezi.
Upstream from penetration by the Quaternary erosion cycle, a number
of rivers have undergone marked reduction in their carrying capacity.
This results in the deposition of alluvium over differing distances along
the river beds. The most conspicuous of such deposits is that following
the Save River downstream of Birchenough Bridge, which has resulted
from wide meandering of the thalweg across a slowly sinking valley floor
(Hindson and Wurzel, 1963). In the Bulawayo region however, alluvium
appears to date from three separate times and probably marks fluctuations
of climate and resultant periods of scour and fill.
Across the Kalahari sands, iron has been leached down to the base of
the deposit and collected there in a relatively continuous layer; thereby
giving rise to the basal ferricrete which is widespread, particularly, in the
Gweru and Bulawayo districts. Redistribution of Kalahari sands by
fluvial action has occurred at a number of localities during the Quaternary.
Terraces of relatively recent origin parallel a large number of rivers
across Zimbabwe. Records of hominid artefacts, principally from the
Bulawayo and Victoria Falls areas (Bond, 1946, 1955), have been found
upon them in association with alluvium.
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Geomorphology is not normally associated with the niceties of economic
geology. Nevertheless there are several aspects that show a relationshij
between the two disciplines.
The development of latentes, bauxites, caliches and other such superficial mineral deposits is dependent upon the stability of a landsurface
over a period of time. The origin of such deposits has provided considerable controversy as to whether they are formed as a residual precipitate or by in situ leaching.
In Zimbabwe, the bauxite deposits are limited to the Eastern Highlands,
principally the Stapleford and Nyanga North areas. They characteristically occur on the African landsurface and are particularly well developed
on the east-facing windward slopes. Chemically, the Zimbabwe bauxites
average 50 per cent gibbsite, although there is considerable variation in
their composition with respect to both depth and locality (Grubb, 1973).
They appear to have been formed by in situ leaching.
The Kalahari deposits in the western portion of Zimbabwe similarly
mark the senility of the African landsurface, wherever the calcrete or
chalcedony horizon occurs.
All other economic mineral associations with geomorphology must
necessarily refer to fossilized (which may be resurrected) landforms. Thus
fossil landsurfaces, including the Archaean and Proterozoic scattered and
fragmentary remnants which were not discussed in the foregoing text,
may mark mineral concentrations.
Placer deposits of heavy minerals such as gold may be traced along
ancient and buried stream channels, whereas wind-concentrated deflation
residues should be sought across the palaeo-pediments.
Modern talus slopes exhibit loosely-packed, unsorted debris which
encloses a network of airspaces. Although the talus would be compacted
as a result of burial, such a site would nevertheless provide easy penetration for hydrothermal fluids and consequent concentration and localization of minerals introduced by volcanic agencies..
Thus, with the exception of the scarp slope, each component of a
landsurface can provide a locus for mineral enrichment. The scarp itself is
commonly composed of resistant rocks such as banded ironstone and
jaspilite.
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Detailed study of the Pre-Karoo rocks in Zimbabwe could reveal the
numerous ancient landsurfaces which were developed during Archaean
and Proterozoic time. The location of such positions could well lead to the
discovery of hitherto unknown mineral deposits.
SOILS
Zimbabwe's soils are generally immature and in many localities they
reflect the bedrock, e.g. sandy soils overlying Basement granites and the
fine-grained black 'cotton' soils which are derived from the Karoo
basalts. Climatic regimes are similar over the entire country with precipitation generally increasing eastwards. Thus the development of Zimbabwe's soils shows a strong petrological control and the resultant soil
profiles are not particularly deep.
The presence of stone lines may mark another erosion surface, as at
Nyanga, but such features are not widespread and they are therefore of
limited geomorphological value. In contrast, the presence of duricrusts
whose composition depends upon the soil geochemistry, invariably refer to
the African landsurface.
Localities that are close to basal Karoo margins commonly exhibit an
abnormally deep soil cover, as south of Chinhoyi. Such soil profiles are
composite, and are developed from the underlying pre-Karoo palaeosol
merging upwards into the modern regolith giving a total depth of 30
metres or so.
Alluvium and colluvium can be recognized in numerous localities and
refer to Quaternary and modern circumstances.
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