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Gondwanaland to the west.

At the end of Permian time, if the southern shoreline of the Cape trough
was still 300km from its axis, the southern slope would have been about 2°.
Today, basement occurs within 25km of the axis, giving a nominal slope of
o
227,

is suggested that the uplift was the cause of the deformation through the

Clearly, extensive uplift occurred to increase this slope, and it

mechanism of gravitational gliding. The degree of slope necessary to
initiate gliding would depend on a number of factors, one of the most
important being the pore-fluid pressure in the sediments, since it has

been shown (Hubbert and Rubey, 1959) that given highpore-fluid pressures,
movement can be initiated on slopes of only a few degrees. That pore-
pressure were high cannot now be proved, but impermeable layers to hinder
the escape of such fluids were present at many levels in the form of shales,
and if, as suggested above, the formation of cleavage was an expression of
dewatering, then the presence of fluids under high pressure seems distinctly
likely. Folding would begin as soon as the downslope component of gravity
exceeded the frictional resistance plus the buckling strength of the rocks,
and this may not have been at the same instant for all units - the abundance
of disharmonic folding suggests the possibility of some units moving to
some extent independently of others. The wavelength of folding seems to
have been controlled by the thickness of the dominant competent members:

a relationship found to hold for examples spanning several orders of magni-
tude by Currie, Patnode and Trump (1962). The photogeological maps
produced during this study strongly suggest that major fold wavelength is
controlled by the Table Mountain sandstones, and probably by the Peninsula
Formation alone, since the Nardouw Formation often shows abundant smaller
folds related to its different lithology. Bokkeveld rocks show a generally
higher density of fold axes than the Table Mountain Group, while the Witte-
berg, with its thin sandstones, shows a preponderance of comparatively

small folds (e.g. Map 4).

Overall, the folding becomes more intense, more asymmetric, and eventually
overturned, from south to north, but with local maxima of intensity just
north of the major faults, and dies out rapidly and completely along the
axis of the trough. It is suggested that the only model compatible with
these facts is that of uplift of basement along a series of strike faults,
giving an overall northward slope on which sliding took place, but with a
series of steps due to these faults (Fig. 7), and a cessation of folding

where the slope reversed across the axis of the trough. Friction-
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generated heat at the base of the sequence was responsible for the growth
of ottrelite in the pre-Cape and basal Table Mountain Group. During the
formation of cleavages, the rocks would become rapidly dewatered and
cemented and much more brittle, so that in the final stages of deformation
some thrusting occurred along planes usually only slightly oblique to

bedding.

In the northwestern branch of the Fold Belt, deformation is much less
intense and asymmetry rather rare, so that it is not certain how much
sliding occurred: it is quite possible that the folding here is wholly

or partly in response to block adjustment in the basement by faulting.

Folding in the Sierra de la Ventana séems to resemble that of the E-W
part of the Cape Belt (Harrington, 1956; Coates, 1969), with cleavage
folding and south-dipping axial planes, while the Falkland Islands folds
resemble the Cedarberg-type structures, and may also be fault-controlled

(Greenway, 1972).

Finally, it is necessary to consider the possible cause of the proposed
uplift, and although highly speculative, it is possible to suggest a
mechanism which is compatible with certain aspects of the plate tectonic

hypothesis and with the history of breakup of this part of Gondwanaland.

Major uplift of the kind proposed here must have its origin at depth -
probably in the upper mantle. Gough (1973) has interpreted magnetic
evidence in terms of a linear mantle "plume'" underlying part of the Cape
Fold Belt, and its possible significance has already been commented on
(Newton, 1974B). However, this evidence is as yet incomplete, and it is
more profitable to examine a different hypothesis, that of the association
between plumes and triple junctions as envisaged by Burke and Dewey (1973).
The relévance of triple junctions may not be immediately obvious, but

when the relationship of the African and South American plates is examined,
one of the striking features is the angularity of the SW corner of Africa,
and the corresponding change of direction where the South American shelf
meets the northern edge of the Falkland Plateau (Fig. 11). Burke and
Dewey (1973) suggest that bends in continental margins commonly mark the
sites of triple junctions, and hence plume sites, so the Africa/South
America example was studied with this in mind. The north-south trending
margins clearly mark the site of original splitting along the mid-Atlantic

ridge, and can therefore be regarded as marking a rift. The Falkland
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area, and the evidence for a major fault on the south side of the
Outeniqua anticline; and the recognition of an overall systematic
reduction in fold wavelength and amplitude in the sequence Table

Mountain Group - Bokkeveld - Witteberg.

It was demonstrated that photogeology can play an important role
in elucidating the sequence of deformations in areas of complex
folding such as Namaqualand, and enables new interpretations to be

suggested for previously mapped areas such as 0'okiep.

Evolution of the Cape Fold Belt

1.

Several lines of evidence are put forward which suggest gravitational
gliding as the basic mechanism of deformation in the Cape Fold Belt,
e.g. the lack of metamorphic and igneous activity, the presence of
two fold trends and their syntaxial relationship, the evidence of
movement on the basal contact of the Cape Supergroup, and the way

folding is confined to the southern slope of the Cape trough.

Evidence is adduced for the genetic relationship between faulting
and folding, suggesting an earlier age for the major faults than
had previously been proposed, and a mechanism by which faulting

could have played an important part in fold formation is put forward.

Restoration of the South American and African plates to their pre-
drift configuration leads to consideration of Cape Fold Belt equiva-
lents in South America and the Falkland Islands. A generalised
palaeogeography results which reveals the Cape Fold Belt as an
intracratonic feature unrelated to any subduction zone, surrounded
by shield areas on which subsidence was much more limited, and
where, in the case of the Falkland Islands at least, deformation

may have been considerably later.

A speculative model is put forward in terms of which the origin of
the uplift required to produce gravitational gliding lies in a
mantle plume which generated a triple junction with radial and
concentric fractures in the crust, but failed to develop into a
spreading centre and subsequently subsided. The major faults of
the Cape Fold Belt formed part of the concentric fracture pattern,
and movement on them therefore reversed during the subsiding stage.
The radial fractures formed lines of weakness which failed when the

South Atlantic began to form, one becoming the mid-Atlantic
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spreading ridge, one the Agulhas/Falkland transform fault, and

the third showing only limited activity as a subsiding trough

in the Upper Cretaceous.
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