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The Geology of Rustenberg Wine Estate
Summary
The advantages that Rustenberg has to help it produce premium wines are:
•
•
•
•
•

The Simonsberg mountain has protected the valley, allowing deep, nutrient-rich granitic-derived
soil profiles to develop
The presence of the potassium rich Ida’s Valley Biotite Granite has provided additional nutrients
to the soil profile
The Colenso Fault is an aquifer which provides year-round water
The deeply incised, amphitheatre-like geology provides plateaux and well-drained slopes with
both east- and west facing vineyards
The relief of the valley allows winds to travel up the Valley, cooling the vines in the hot ripening
period, and dropping more rainfall in winter than on the surrounding areas
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1
1.1

Introduction
Locality and Regional Setting

Rustenberg Wine Estate is situated in what is known as the “Valley of the Simonsberg”. immediately
north of the picturesque University town of Stellenbosch in the Western Cape, South Africa, and
approximately 55 km by road from the provincial capital Cape Town (Figure 1.1). The Valley is one of
the loveliest in South Africa, and is enchanting in all seasons. Some of the country’s prettiest valleys,
vineyards, farmlands, dams, gardens and buildings are found on the farm, and a visitor cannot fail to
be captivated by its endless beauty.
The unique geological characteristics of the Valley contribute to the spectacular scenery, and to the
development of the rich granitic red soils which are so important to vine development. Above all, the
dramatic Simonsberg amphitheatre embraces and protects the Valley, and entrances with its endlesslychanging daily and seasonal colours and hues.
Figure 1.1: Location of Rustenberg Wine Estate in the Western Cape, South Africa

The Estate, one of the oldest in the region, nestles in the steep slopes and foothills of the prominent
north-westerly trending Simonsberg Mountain, a 5 km elongated outlier of resistant Peninsula
Formation quartzite rising dramatically to 1,390 m from the surrounding rolling topography The slopes,
rolling hills and plains of the farm are mostly underlain by deeply-weathered granites of the Cape
Granite Suite, and by shales, phyllites and greywackes of the Franschhoek Formation and the
Malmesbury Group. These rocks are made of minerals that are easily erodeable, unlike the hard
resistant quartzites which comprise Table Mountain and the Simonsberg.
In their upper reaches, the deeply incised Krom River and its tributaries dissect the farm into plateaux,
and steep valleys, forming broad southwesterly trending alluvial plains as the tributaries coalesce
downslope. Upriver, the narrow river valleys contain angular to semi-rounded creamy-white boulders
and pebbles of predominantly quartzitic composition, while the broad floodplains are composed of
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sandy granitic and quartzitic derived weathered alluvium, forming lush pasture land for the extensive
free-range cattle herd. On the eastern and western slopes of the Valley, soil types tend to reflect the
substrate character, whereas in the valley itself soil types tend to reflect the amount of recent erosion
and deposition, and tend to be more complex soils.
The Estate comprises some 880 ha nestled in the Ida’s Valley, and is roughly rectangular in shape,
stretching some 3.4 km in a northwest to southeast direction, and some 4.0 km in a northeast to
southwest direction. About 150 ha is cultivated with vineyards, and about 120 ha is used as pastoral
land, mainly for free-range cattle grazing. The fields and vineyards are popular for film and
advertisement shoots.
The Estate is bound to the northeast by the Limietberg (Simonsberg) Nature Reserve, which comprises
most of the Simonsberg itself; and in other directions by similar farms and vineyards. To the southeast
are situated Tokara, Delaire Graf, Zorgvliet, MolenVliet and Thelema, while to the northwest are situated
Delheim, Muratie, Uitkyk, and Kanonkop, amongst others.
1.2

History of the Estate

Stellenbosch was established in 1679, and shortly thereafter small farms in the vicinity were allocated
to burghers, to produce fresh produce, grains and meat for the transitory mainly Dutch ships plying the
route to the spice islands. An early map showing the positions of Rustenberg and neighbouring
Schoongezicht is shown in Figure 1-2.
Figure 1.2: An early map showing the locations of Rustenberg and Schoongezicht farms in the Simonsberg Valley

Source: Houston, 1981

Rustenberg has a wine-growing history dating back to 1682, when Roelof Pasman from Meurs, near
the Rhine, recognised its wine-growing potential, and by 1781 the farm was producing some 3,000
cases of wine. Production doubled by the end of the century and a new cellar was built. Wine has been
bottled at this cellar for an unbroken period since 1892.
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After Pasman died, his 25-year-old widow Fytje married Pieter Robberts, a Dane from Neustadt who
had arrived at the Cape in 1693 as a sergeant employed by the VOC. He was made a Stellenbosch
heemraad (councillor) from 1701 onwards, and an acting landdrost (magistrate) in 1703, although
suffered a stroke in 1705.
The stroke-affected Robberts survived until the smallpox epidemic of 1713 finished him off. Fytje
managed the farm very well without him, and by 1720 she had 600 sheep, 30 horses, 24 slaves and
12,000 vines planted. What’s more, she had extended her property holdings considerably:
In 1713 Fytje also acquired the Stellenbosch farm Nooitgedacht, which she transferred to her other
daughter Sibella’s husband, Johannes Albertus Loubser, in 1718.
Sibella’s son, Pieter Loubser, eventually inherited Rustenberg from Fytje, who died around 1742 as a
relatively old woman. The farm stayed with the family until 1786, when Jacob Eksteen acquired the
property. The original farm covered the steeper slopes of the valley, with the foothills being added at a
later date (Houston, 1981).
In the early 1800’s then owner Jacob Eksteen divided Rustenberg into two and a section was given to
his son-in-law who named it Schoongezicht (and sold it soon thereafter). Rustenberg and
Schoongezicht were at their peak around 1812, with magificent homesteads and flourishing vineyards,
but these were devastated by the phylloxera disease.
In 1892 John X Merriman (who was later to become Governor of the Cape Colony) bought
Schoongezicht and he was joined by his partner Alfred Nicholson. Merriman was instrumental in replanting the vineyards, and helping the farm recover from the virus.
His brother-in-law, Sir Jacob Barry, bought Rustenberg two years later.
The Rustenberg property had passed from the van der Byls to the Haupt’s, in 1845, and subsequently
to a Maria Welch in 1893, who rapidly onsold it to the Barry’s.
Percy de Villiers bought Rustenberg from the Barry’s in 1912, and in 1941 Peter and Pamela Barlow
bought the farm, which needed extensive repairs. On Merriman’s death, the Schoongezicht farm
transferred to Peter Barlow and the farms were reunited after 100 years apart.
Peter lovingly restored many of the old buildings on the farm, developed the farming capacity by building
dams, and renovated the winery (Houston, 1981). Their son Simon took over the running of the farm in
1987 and revitalized the property by building a new winery and replanting the vineyards. Simon’s son
Murray, having completed his Masters in Oenology at the University of Adelaide in Australia, is primarily
involved in the winemaking and marketing. The Barlows have been at the farm for over 80 years, which
is the longest that anyone has owned Rustenberg.
In 2001 Simon’s wife Rozanne regenerated
and restored the gardens at Schoongezicht
and at Rustenberg. The old tennis court was
transformed into a labyrinth, and the swimming
pool was converted into a lily pond.

The Barlow Dynasty

In 2011 Murray took over as cellarmaster and
head of marketing, and his wines have won a
number of awards. Murray was awarded the
Source: www.rustenberg.co.za
Diners Club SA’s Young Winemaker of the
Peter Barlow, Simon Barlow and Murray Barlow
Year in 2016. Murray was nominated for no
less than three of the six wines in the final
shortlist; 2013 and 2014 Buzzard Kloof Syrah and 2015 RM Nicholson, which won him the award. These
prestigious South African awards ‘celebrate the skills, talent and dedication of South African
winemakers’. Murray was the winner in 2013 and a finalist in 2015 – the only Young Winemaker to win
twice.
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2
2.1

Geological Setting
Regional Geology

Whilst the recorded history of farming on Rustenberg dates back about 340 years, stone implements
manufactured from the resistant quartzites and shales have been discovered on the farm, dating human
activity and pastoral occupation to between 800,000 and 600,000 years ago. However, the geological
history of the rocks is far longer, and covers a period of up to about 700 million years ago.
The geology of the Western Cape is dominated by shales and quartzites of the Malmesbury Group, by
coarse granites of the Cape Granite Suite, by shales and quartzites of the Klipheuwel Formation, and
by quartzites of the Cape Supergroup, as shown in Figure 2.1. The Enon Formation is found in the
eastern part of this figure, and sporadically up to Port Elizabeth. The Karroo Supergroup, which covers
much of Southern Africa, is found inland to the east and northeast. The Cape Flats and much of the
area to the north is underlain by recent sediments (shown in white in the figure), and was mostly
deposited during sea level fluctuations of the past 700,000 years.
Figure 2.1: Simplified geological map of the Western Cape

Source: Bargmann, 2016

The late-Precambrian age (deposited about 700 million years ago) Malmesbury Group is the oldest
rock formation in the area, consisting of alternating layers of dark grey fine-grained greywacke,
sandstone and slate. It is exposed along the rocky Sea Point and Bloubergstrand shorelines, and inland
around Stellenbosch and northwards. These rocks cover extensive areas north and north-east of Cape
Town, however, weathering and a veneer of surface sediments and crops limits their exposure on
surface.
These sediments were originally deposited on an ancient continental slope associated with the opening
of the proto-Atlantic Ocean, termed the Adamaster Ocean, by submarine slumping and turbidity
currents. As the Ocean closed, the rocks were subsequently metamorphosed by heat and pressure and
tightly folded in a northwest direction so that the rock layers are now almost vertical.
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Most of the exposed Malmesbury rocks are steeply dipping, and weather to form sharp edged ridges
where more resistant layers stand out among the softer strata. The rocks are generally dark in colour
where fresh rock has been exposed by erosion, and may be finely laminated.
The Malmesbury rocks are poorly exposed northwest of Stellenbosch, where they form low hills around
the Durbanville area.
3

Our Wandering Continents

In the past geologists viewed the earth as being composed of a number of concentric shells, with
mountains and valleys being formed through up and down movement. About 60 years ago by mapping
the sea floor geologists and geophysicists worked out that the outer thin, brittle layer was composed of
a number of plates, which were in constant sideways motion with each other. These revelations led to
the currently accepted theory of Plate Tectonics.

However, the theory that the Earth was comprised of a number of constantly moving brittle plates
was pioneered by Alfred Wegener, a German geologist. Alexander Logie du Toit, a Cape Town
born and Bishops educated geologist was an early adopter of his theories, which he
comprehensively encapsulated in his prescient 1937 book: “Our Wandering Continents”. Du Toit’s
work was recognized on the South African 85c stamp, and he is known as the father of geology in
South Africa, honoured with an annual award.

According to the theory, new crust is created through welling up of magma at the mid-ocean ridges, a
70,000 km long sub-sea mountain range. The new magma cools and spreads laterally moving the
lighter continents away from each other. The ocen floor is finally consumed in the process known as
subduction, where the cooler slab of crust heats up as it dips beneath the continent, melting, and
generating seismicity, igneous intrusions and volcanoes. The Pacific Ocean is ringed with subduction
zones, and this edge zone is known as the “Ring of Fire”, and is where most earthquakes and volcanoes
occur.
Africa is situated in the centre of one of the continental plates, and in comparison, has few earthquakes
and volcanoes, with the exception of the East African Rift, a zone stretching from the Red Sea into the
heart of Africa.
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The Cape Granite Suite would have intruded the Adamaster Ocean continental margin sediments of
the Malmesbury Group. Closing of this Ocean brought the granites, and by now the overlying
sedimentary sequence of the Cape Supergroup rocks to the surface, folding the sequence in the
process. Subsequent erosion over millions of years has resulted in the present landscape.

The Cape Granite Suite comprises a number of granitic batholiths that intruded into the Malmesbury
Group about 540 million years ago as molten rock (magma) and crystallized deep in the earth, but has
since then been exposed by prolonged uplift and erosion. The characteristic rounded shapes of granite
boulders are a result of preferential weathering along intersecting joint fractures and are well displayed
around Llandudno and Simons Town. “Onion-skin” exfoliation weathering is common, as can be seen
at the Paarl Rock.
Close up, the granite is a coarse-grained rock consisting of large (2-8 cm) white blocky feldspar crystals,
glassy quartz and flakes of biotite, and inclusions (xenoliths) of dark, baked Malmesbury hornfels. In
some places, intense weathering has altered the granite to kaolin clay that can cause slope stability
problems in road cuttings. High quality kaolin is mined near Fish Hoek and Noordhoek.
The contact zone where the Malmesbury Group was intruded by molten granite can be seen at the Sea
Point Contact and was made famous by Charles Darwin during his voyage of scientific discovery on
HMS Beagle in 1836 (see inset). Here, beds of dark coloured Malmesbury rock, altered by intense heat,
are intermingled and folded with the light coloured intrusive granite.
Though initially intruded at great depth, prolonged uplift and erosion eventually exposed the granite at
the surface, forming the basement rock.

Other large granite plutons of similar age are found in the Western Cape, but none of the others
extend to the coastline in this area. The Stellenbosch pluton extends under the Helderberg and
Hottentots Holland mountains.
Ongoing tensional faulting then produced narrow sedimentary basins, with their long axes following the
regional northwest-southeast structural trend. Gritty sediments of the Franschhoek Formation,
containing pebbles derived from the Cape granites, were deposited in one of these fault troughs. This
is also the depositional setting of the slightly younger conglomerates and sandstones of the Klipheuwel
Group.
Whilst the rocks of the Malmesbury Group and of the Cape Granite Suite are volumetrically more
significant, it is the very hard, erosion resistant thickly layered quartzitic sandstones of the Peninsula
Formation (also often referred to as Table Mountain Sandstone) which provides the spectacular
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scenery. These quartzitic sandstones form the bulk of mountains and steep cliffs and rugged crags of
the Cape Fold Belt, most prominently shown in the Seven Weeks Pass.
The folding occurred during subsequent compression as the African and Antarctic continents collided,
and tends to be most intense where the quartzites are directly underlain by resistant shales and
quartzites of the Malmesbury Group, and gentle where the strain could be taken up by the Cape
Granites, as can be seen at Table Mountain and Simonsberg.
During successive sea level rises and falls, the Cape Flats were alternatively dry and inundated by the
sea, and during these periods recent sediments were deposited.
Rustenberg Estate is almost exclusively underlain by rocks of the Cape Granite Suite, by shales,
phyllites and greywackes of the Franschhoek Formation, and by recent alluvial and eluvial sediments
and soils. The magnificent Simonsberg dominates the skyline, and rocks and boulders of the Peninsula
Formation can be found throughout the valley, with larger boulders being found closer to the mountain.
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3.1

Darwin the Geologist

Victorian naturalist Charles Darwin needs little introduction. His seminal work, On the Origins of the
Species, published in 1859, fundamentally shaped the theory of evolution. It is perhaps not as generally
known that Darwin was, in fact, also an accomplished geologist and that some of his earliest scientific
endeavours and achievements were in geology. An even more obscure fact is that some of his early
geological observations concerned the 540-million-year-old Sea Point Contact, a complex and dramatic
contact between an intrusive granite and a sedimentary rock, which he made during a brief sojourn in
Cape Town in 1836 during his epic five-year-long exploratory voyage on the HMS Beagle.
While Darwin was keenly interested in geology at a young age,
he found his University of Edinburgh lectures on natural
sciences, which included some on geology, “incredibly dull” and
he determined “as long as I live to never read a book on geology
or in any way to study the science”. However, his detailed
geological observations during his voyage, written up as:
Geological Observations on the Volcanic Islands and Parts
of South America Visited During the Voyage of H.M.S.
Beagle remain some of the most pertinent geological
observations of the 19th Century.
The Beagle landed in Table Bay on June 1, 1836, after an
arduous four year voyage, as a short victualling stop on their long
voyage back home to England. Darwin was taken to, and made
geological and geographical observations of, the road from
Simonstown to Cape Town, Table Mountain, Lion’s Head and
Signal Hill, the road to Paarl, Paarl Rock, the Drakenstein Mountains, Franschhoek and the pass to
Houw Hoek, Sir Lowry’s Pass and the Cape Flats.
However, by far the most famous geological observation Darwin made on that trip was that of the Sea
Point Contact zone, where molten granite intruded through rocks of the Malmesbury Group. This
observation helped to prove that granite is an igneous rock emplaced within older, pre-existing rocks.
At a time when the field of geology was still relatively in its infancy, debates concerning the origins of
rocks and formations, particularly that relating to phenomena such as the Sea Point Contact, raged
among geologists. While many geologists had, and have since, debated the nature of that phenomenon,
Darwin’s own contribution to the debate was that “they were interconnected pendant slivers of infolded
suprapositional schists that were intruded parallel to their schistosity by thin fingers of granite, and then
eroded to reveal apparently detached schist fragments in the granite”.
This is an extract from Darwin’s diary on arrival in the Cape.
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3.2

Local Geology

The geology of the Simonsberg Valley itself (Figure 2.2) is dominated by the amphitheatre-shaped
Simonsberg Mountain, which rises to 1,390 m above sea level, fully 1,000 m higher than Stellenbosch
itself. The elongated Simonsberg is composed of resistant coarse-grained sandstones and quartzites,
measures 5.2 km in a northwest to southeast direction, and 1.6 km in a northeast to southwest direction.
In the figure, the Simonsberg quartzites are shown in a blue colour, and are designated Ope on the
plan.
Figure 2.1: The geological setting of Rustenberg farm

The coarse-grained rocks of the Simonsberg are clean, white quartzites of the Peninsula Formation of
the Cape Supergroup, commonly called the Table Mountain Sandstone, which were laid down in a
marginal marine environment, in a vast sterile sea with little evidence of life. The rock layers show
bedding, cross-bedding, and sedimentary structures typical of a beach environment, and only a few
trace fossils are found towards the top of the sequence.
Underlying the quartzites, and only mapped on the northeast part of the Simonsberg, are slivers of the
underlying shaley Graafwater Formation (Og).
The Simonsberg is gently folded in a saucer-like shape, with the sentinels on either side of the mountain
serving as bookends to the amphitheatre itself (Figure 2-3).
Alluvial scree, comprising angular fragments and sub-rounded boulders of quartzite, are present
immediately at the base of the Simonsberg (shown as N-Qt on the map), and largely obscure the contact
between the quartzite and the underlying granite. The scree is thicker and more extensive on the
shallower-sloping northeast side of the mountain.

lmesburyFormation

The highly resistant boulders eroded off the mountain can be seen in the deeply-incised streams and
alluvial sediments on the farm property, with the average size of the boulders decreasing rapidly away
from the mountain. At the same time, the boulders become more rounded, and angular boulders are
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seldom seen in the southwestern part of the property. Boulders and pebbles found downriver in the
Eerste River are also largely composed on Peninsula Formation quatzites.
Granites of the Cape Granite Suite dominate the geology of Rustenberg. These are designated “Cas”
and shown in a pinkish colour in Figure 2-2. The granitic rocks are exposed in many places across the
property, mostly on the slopes and terraces between the deeply incised southwesterly trending valleys,
which demark the Krom River and its tributaries. The granites are mostly coarse-grained and are
composed almost entirely of milky feldspar and quartz. The feldspar crystals can be large, up to 5 cm
in length.
Figure 2.2: The Simonsberg Mountain, looking northeast, with the bedding indicated

The Ida’s Valley Biotite Granite, interpretated as being emplaced as a later phase into the Stellenbosch
Pluton, outcrops prominently in a number of places, most notably across a southeastly trend on the
northeastern side of the property, as shown in Figure 2-2. It is possible that the biotite granite is areally
more extensive, but is only shown where it has been positively identified in outcrop.
The outcrop and hand specimens of the biotite granite is shown in Figure 2-4. This prominent outcrop
is situated west of Lampies’ Cottage, and measures 630 m long and 90 m wide. Excellent outcrops of
biotite granite are situated on the edges of this occurrence, particularly on the western side of the
stream. Vegetation on this granite is thick, and although additional outcrops are present, these were
not explored.
The Laing’s Vineyard is situated immediately north of this outcrop of granite, and is situated on
weathered granite. The Spekboom Vineyard is situated to the south of the outcrop, on granite-derived
alluvial soils.
Lampies Cottage is situated on weathered and transported granitic soils, undoubtably contributing to
the lovely gardens adjacent to the cottage.
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Figure 2.3: Location of the Ida’s Valley Biotite Granite west of Lampies Cottage

The outcrop and hand specimens in this area are shown in Figure 2-5. The granite tends to be covered
in thick lichen and moss, and is broken up into discrete blocks by fractures. The weathering tends to be
“onion-skin” weathering, with large slabs breaking off the fresh rock.
Laing’s Vineyards

In hand-specimen the rectangular crystals of feldspar up to 3 cm in length are prominent, and clearly
show incipient weathering. Black biotite crystals form prominent flaky “books”, while the smoky coloured
quartz forms the general groundmass.
The granite is deeply weathered in places, on the plateaux and on the slopes, and form an excellent,
nutritious substrate for the vine root system. In some areas transported alluvial granite-derived soils
form excellent vineyard soils. Quartzitic and granitic hand specimens are shown in the following figure.
Ida’s Valley Biotite Granite

Garden Dam

Spekboom Vineyards
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Figure 2.4: Moss-covered outcrop (A) and close-up (B) of Ida’s Valley Biotite Granite near Lampies Cottage

On the southern part of the farm, a north-east to southwest zone strectching 9 km long by 1 km wide is
found (Figure 2-2 and Figure 2-6). This zone of alternating shales, phyllites and fine-grained quartzites
are of the Franschoek Formation, and are interpreted as having formed at the same time as, and
immediately after, granite emplacement, in fault-bounded blocks.
Figure 2.5: Location of the Franschhoek Formation on the southern part of the Estate

The rocks were deposited in narrow, probably fault-bounded basins. The Franschhoek Formation rests
unconformably on rocks of the Cape Granite Suite, and the conglomerates contain granite clasts of the
Cape Granite Suite as well as metasedimentary rocks of the Malmesbury Group The rocks of the
Franschhoek Formation thus clearly post-dates the deposition and deformation of the Malmesbury
Group and intrusion of the Cape Granite Suite.
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Figure 2-5 shows phyllitic schists of the Franschoek Formation. The alternating schistose, slaty and
fine-grained sandstone units dip steeply, and can be well observed in the road leading to the east off
the Rustenberg Road.
Figure 2.6: Phyllitic schists of the Franschhoek Formation

The units strike in the same direction as the overall formation itself. Soild on this rock type are thin and
rocky. The rock pavement on the road shows boudinaged and attenuated alternating units, with a strong
vertical fabric.
A variety of alluvial and eluvial surficial rock types have been identified on the farm. At the base of
the Simonsberg there is a scree zone, which is designated N-Qt in Figure 2-2.
In the headwaters of the Krom River, similar quatrzitic boulders and large pebbles prdominate, in the
rock type designated as N-Qg. Although the river straddles the granitic substrate, the softer granitic
boulders have been completely eroded, and only residual feldspar crystals can be seen in the finer
graded sand. To the east of the Krom River the Wogga River tributary is similarly dominated by quartzitic
boulders.
Adjacent to both rivers, and further downstream, sandy floodplains have developed, reaching a
maximum of 700 m at the confluence of the two rivers. On the eastern and southeastern part of the
farm, granitic derived transported soil dominate, and are designated N-Qs in Figure 2-2.
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4

Weathering

Soils are produced by a combination of the physical and chemical weathering of bedrock as well as
later erosion and redeposition of existing soils by natural forces such as water and wind. The prime role
of the vineyard soil is to support the growth of the vine. The soil type, structure, and its drainage qualities
are important factors that impact directly on the vines’ ability to grow and ripen. The soil can influence
the ripening period of the grapes and can combine with particular climatic conditions to form a unique
environment capable of producing special quality grapes and wines. Soil affects viticulture through its
effects on soil strength, water availability and nutrient delivery. Where transport of superficial material
is minimal and weathering has not been severe, soil texture and mineralogy may reflect the underlying
rocky material. Geology, in these cases, may be a useful factor in vineyard demarcation.
Most of the soils on the farm are direct and indirect products of deeply weathered granites. The
protection afforded by the Simonsberg allowed deep in situ weathering of the granites, down to depths
of 10 m or more.
Fresh granites contain quartz, feldspar and mica. Feldspar is broken down by carbonic acid from rain,
releasing potassium and mica degrades into chlorite and vermiculite, also releasing potassium. These,
in turn, may degrade to form smectites and, finally, kaolinite. Smectites are a group of expanding, water
retaining clay minerals with high cation exchange capacities. Kaolin, a near chemically-inert clay
mineral, often used for pottery, may form under severe weathering conditions.
Even after intense weathering, granite-derived soils may retain sufficient feldspar and mica in the
coarser fragments to provide a limited supply of residual potassium.
Incipient weathering of granite is shown in a reasonably fresh speciment, taken near the Five Soldiers
Vineyard (Figure 3-1).
Figure 3.1: Early-stage weathering in the Ida’s Valley Biotite Granite
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The rectangular feldspar crystals are starting to fracture, and the boundaries are becoming less distinct
and frayed. The quartz grains show less alteration, but are starting to break up as well. Biotite flakes
are starting to break off into pieces. This mechanical weathering is facilitated by, and in turn facilitates,
the chemical weathering of the rock.
A uniform deep granitic uniform weathering profile is shown in the upper reaches of Wogga, as shown
in Figure 3-2.
Figure 3.2: Uniform granitic weathering above Wogga

Remnant “blotches” of
feldspar weathering
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In this profile, very little humus is present at the top, and the overall profile has a very uniform greyish
appearance, with small light coloured pieces of rock left behind from the weathering process. Remnant
“bltches” of feldspar crystals are shown in this figure.
Deep cracks and fractures can be seen in the porous soil profile, which would be well-utilised by vine
roots seeking moisture and nutrients.
The deeply weathered granitic profile is well shown in the shooting range close to the Klippies vineyard.
The range is an excavation about 110 m long, up to 20 m wide, and from 3 m to 5 m deep. It is situated
about 100 m upslope from, and parallel to, the Klippies vines. The soil profile comprises some 20 to 30
cm thick dark humus, underlain by a metre thick iron-rich soft, friable, clayey layer. The reddish colour
is assumed to be due to iron re-precipitation in the weathered horizon.
Figure 3.3: Location of the Rifle Range on the northwestern part of the Estate

Delheim

Rifle Range
Ida’s Valley
Biotite Granite

Klippies

Buzzard
Kloof

Ida’s Valley
Biotite Granite

Five
Soldiers

Laings

The rose-coloured areas are underlain by granitic substrate.
Below the reddish horizon sits 3 to 5 metres of whitish, clay, interpreted as intense kaolinisation
weathering. Relict felspar crystal outlines can be seen in this whitish clay, as can bulbous slightly
reddish ferruginous zones.
Delheim
Weathering of granites produces large amounts of the clay kaolin, locally called “pot clay”. Significant
accumulations of kaolin are recorded near Stellenbosch and Cape Town and are possibly unique in
terms of vineyard soils. (Bargmann).
According to Houston (1981), the puddle trench for the Poplar Wood dam had to be sunk to a depth of
8 metres before encountering a continuous bed of solid yellow “potclay” on which to build the pure clay
core. The puddle trench at the Buzzard Kloof dam reached a depth of 10 m before reaching the
“potclay”, or kaolinitic horizon.
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Granite weathering profiles also produce saprolites below the soil profile. Saprolites represent a stage
of chemical weathering whereby the granite bedrock has not completed the transition from rock to
becoming a soil horizon.
Figure 3.4: Detailed and deep granitic weathering profile in the Rifle Range

About 3 metres

Iron rich zone

Soils tend to be thin over the shales, phyllites and fine-grained sandstones of the Franschhoek
Formation. Figure 3-5 shows a view over the Hospital Hill vineyard. Lush development of vines, moving
into a copse of poplar-dominated trees, are developed o deep, reddish granitic soils. The near
foreground shows a lighter-coloured, sandy soil, developed on the Franschhoek Formation. Although
the exact contact is not visible, it is apparent that the contact runs to the left on the edge of the vineyard,
as can be seen in Figure 2-6.
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Figure 3.5: View, looking north, over the Hospital Hill vineyard

Reddish
soil

Whitish
soil

On the eastern and southern side of the farm soils are dominated by mostly alluvial soils. Further t the
northeast, there is a granitic substrate, while further southwest, the substrate is mostly Franschhoek
Formation, as is found on the Almond vineyard (Figure 3-6)
Figure 3.6: Boulders cleared from the recently planted Almond vineyard
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Faulting

A prominent fault zone, termed the Colenso Fault Zone, extends 100’s of kilometres from Saldanha Bay
through Rustenberg. This fault zone is interpreted to have formed early in the emplacement of the Cape
Granite Suite, and has a long history of mostly left-lateral fault movement. Although the fault predates
the Peninsula Formation, the long history of movement means that the fault has been reactivated over
time, and in fact affects the basal part of the quartzites. The location of the fault is shown in Figure 3-1.
Figure 4.1: Location of the Colenso Fault Zone on Rustenberg Farm

Colenso Fault Zone

The fault zone can be seen on surface upstream of the Wogga river. The fault zone is up to 50 m wide,
and comprises strongly silicified zones, together with zones where manganiferous hydrothermal fluids
have precipitated.
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Figure 4.2: Extent of the Colenso Fault at the base of the Simonsberg

Table Mountain
Sandstone

Approximate
thickness of
Colenso Fault Zone

Figure 4.3: Silicified zone of the Colenso Fault
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Figure 4.4: Close up of the silicified zone

Flat-lying Table Mountain
Sandstone

Steeply-dipping fault rocks

Weathered Granite?

Figure 4.5: Outcrop of the manganiferous zone within the Colenso Fault
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6

Seismicity

With the proximity to the Colenso Fault, could an earthquake happen if the fault decides to move?
The largest earthquake that has happened in the region is the 6.3 magnitude one that killed 12 people
in Tulbagh, of 29 September 1969. The quake rocked an area of about 160km² in the province, jolting
places as far apart as Wolseley, Robben Island, Paarl and Hout Bay and with tremors being felt as far
afield as Port Elizabeth and Durban.
The quake brought a performance of the musical Roundabout to a halt at the Masque Theatre in
Muizenberg. Musical director Syd Kaye leapt on to the stage and began to sing, the Cape Times
reported. This helped to calm the audience and prevent a rush for the exits.
Just after 11pm in Paarl, police received a call from Tulbagh that people could hear what sounded like
“volcanic eruptions” in the mountains, reports said.
“It was the most devastating thing I have experienced,” Ceres resident Thelma Cillie said on
Wednesday.
(https://www.iol.co.za/news/south-africa/western-cape/the-great-cape-quake-of-19691732157).
Hartnady reviewed the geological record of earthquakes in and around Cape Town, and
comprehensively described the the two largest historical earthquakes which happened on 4 December
1809 and 2 June 1811 which had occurred prior to the Ceres-Tulbagh earthquake. The epicentre of
these earthquakes was apparently about 20 to 30 km southwest of the city centre, on a north-easterly
trending fault structure known as the Milnerton Fault.
The largest earthquakes recorded in the Stellenbosch area over the past 50 years occurred in 1973
with a magnitude of 4.6 and in 1977 with a magnitude of 5.4, whilst the smallest earthquake occurred
in 2004 with a magnitude of 0.9. Both of these largest events are today interpreted as aftershocks of
the Ceres-Tulbagh earthquake that occurred on 29 September 1969. Due to the limited location
accuracy of the seismograph network in the 1970s both events were incorrectly located outside the
Ceres-Tulbagh area and within the area around Stellenbosch (Brandt, 2019). Hence, the largest event
that actually occurred in the Stellenbosch area had a magnitude of 3.4 (Council for Geoscience).

According to the Richter scale of earthquake intensity (see below), a 3.4 magnitude
earthquake would be felt by many, but would not cause any damage, whereas as the
people in Tulbagh still know, a 6.3 magnitude shock would cause moderate damage.
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Magnitude level
3.0–3.9
4.0–4.9
5.0–5.9
6.0–6.9

Category
Minor
Light
Moderate
Strong

Effects
Felt by many people; no damage
Felt by all; minor breakage of objects
Some damage to weak structures
Moderate damage in populated areas

For comparison the 2004 Indian Ocean earthquake and tsunami measured 9.1 and was the third

largest ever recorded. It had the longest duration of faulting ever observed, between eight and ten
minutes, caused the planet to vibrate as much as 10 mm, and also remotely triggered earthquakes
as far away as Alaska. The resultant tsunamis killed an estimated 228 thousand people in 14
countries, making it one of the deadliest natural disasters in recorded history (Wikipedia).
More recently Cape Town experienced two tremors in two days. On a Saturday night in September

2020, a 2.5 magnitude earthquake around 10km north of Malmesbury was felt by residents around
Cape Town, which rattled buildings for about three to four seconds.

On the Sunday morning, Capetonians were surprised by a second tremor caused by a magnitude
2.3 earthquake, which happened near Durbanville. There were no reports of casualties or damages
to infrastructure, and no tsunami warning was issued. https://www.capetownmagazine.com/capetown-earthquake
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7

Water

Faults are one of the most important geological structures that control the occurrence of groundwater
due to their unique fault zone fabrics that differ from the country rock. In hard rock terranes, a fault zone
has long been the key locality for groundwater exploration and exploitation owing to the highly fractured
zone and dense secondary porosity compared with the country rock. Although this geological structure
is conventionally classified into normal, thrust and shear faults, based on relative movement of both
walls, in geological history the type of a fault might change over time owing to the change of the crustal
driving force. As a result, strata and rocks might be reconstructed by various phases of crustal
movement which created different types of discontinuities in the form of joints, faults and unconformities.
A number of perennial water sources feed southwesterly flowing streams emanating from close to the
base of the quartzites. The main stream is the Krom River, and its subsidiary to the east, the Wogga
River. These streams are fed from year-round flowing “eyes”, probably sourced from antithetic faults
intersecting the Colenso Fault Zone.
Figure 5.1: Approximate position of some of the “eyes”

The importance of water for irrigation, particularly during the grape-ripening months of January and
February, cannot be underestimated. During the disastrous drought of 2015 to 2017 rainfall was 54 %
of the annual average over the 15 yer period between 2005 and 2020.
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Vineyard Distribution

The vineyards on Rustenberg farm are almost exclusively located on granitic substrate. There are
eleven areas named Delheim (10.2 ha), Klippies (27.0 ha), Five Soldiers (23.4 ha), Laings (32.5 ha),
Wogga (9.5 ha), Spekboom (16.5 ha), Rustenberg (3.8 ha), Buzzard Kloof (11.3 ha), Hospital Hill (28.7
ha), Almond (7.0 ha) and Glenbawn (1.6 ha), totalling some 171.5 ha available for cultivation (Figure
6-1). The vineyards have been planted on the plateaux, and on the slopes of the plateaux, where the
overall slope angle is not too high.
Delheim. Klippies, Five Soldiers, Buzzard Kloof and Laings are planted exclusively on granitic substrate.
Wogga extends across granitic substrate onto transported granitic soils. Spekboom, Rustenberg,
Almond and Glenbawn are situated on alluvial, granite-derived, soils.
Figure 6.1: Vineyard areas on Rustenberg

Figure 6-2 shows the Wogga vineyards, looking southwestwards towards Cape Point. The vines are
planted on gently sloping alluvial soil. The Garden Dam is fed from a river (arrowed) emanating from a
perennially flowing “eye”.
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Figure 6.2: The Wogga and Spekboom vineyards, looking southwest over Stellenbosch
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Silver Mining Legends of the Old Cape

Visitors to the Cape might have noticed the Silvermine Nature Reserve off Ou Kaapse Weg and
wondered what the history behind the name was. Legends of silver mineralisation abound during the
early years of the Cape of Good Hope, and most of the speculation was that silver could be found in
the Steenberg area. Despite numerous efforts from 1675 to 1685, no silver was ever discovered.
However, the most famous instance of salting in the Cape is the case of the Simonsberg silver mine, in
the Groot Drakenstein outside Franschhoek. In 1740 a certain Frans Diederik Muller claimed to have
discovered a rich deposit of silver on the eastern slopes of the Simonsberg mountain. He apparently
melted down a considerable quantity of Spanish dollars, and mixed them up with sand and rubbish to
convince the VOC that he had indeed found silver.
In 1743 a silver mine, Octroojeerde Society der Mynwerken aan de Simonsberg, was started with
the backing of reputable local businessperson Olaf de Wet. Also on board the directorship were some
local burgers and prominent VOC officials Hendrik Swellengrebel, Rijk Tulbagh, Jan Louwrens Bestbier,
Jacob Cloete and Jan Phillip Giebbelaar with Nicolaus van Dessin as treasurer and Johannes Louw
Pieters as deputy cashier.
The Mining Society, which was granted the charter, collected 1800 rixdollars from its 22 shareholders
and work began in March 1743 with Muller directing the operations on the ground. The mine was
optimistically named Goede Verwachting ('Good Expectations').
The company began digging long tunnels into the side of the Simonsberg at different levels and sinking
shafts measuring between 15 and 30 meters to connect those tunnels. For the next several years,
“mining” activities continued on Simonsberg without producing any ore. In 1746, five men from а
nearby garrison (at Klapmuts) came to help as well as six more from Саре Town later in the
year. In the same year, а total of 18 slaves also arrived to work on the mines. Two masons
соте to work there that year too, and the following year, two carpenters, along with six more
labourers. On average during its peak, it would seem that the mineworks were рrоbably home
to around 16-22 company men and 12-18 slaves, making the population around 30-40 people
in total.
Progress on the mines was however
slow. The early phase of mining focused
on the upper level at the interface between
the granite and sandstone, and а later
phase developed workings lower down the
slopes closer to the mining quarters. The
upper mine consisted of seven different
shafts or tunnels on three levels; the
topmost level where work commenced
and where the main entrance to the mine
lay, was called Jacob Straat and worked
for over а year and to about 35 m into the
mountain side. Two vertical shafts were
dug down from this, Jonker Hendrik and
Jonker Willem, between late 1743 and late 1745 and penetrated to а depth of 25-30 m. Running
between these and parallel to Jacob Straat above, were two if not three more tunnels,
Timmerman, Ryke Gang and Witten Spaad Gang, and which were worked between 1744 and
1745, for about 15 m each. То ease the removal of ores from these mines, it was decided to
cut а deep tunnel (diepe stollen) lower down the slope which would connect with one of the
vertical shafts (Jonker Hendrik) - this was never completed but reached 40 m into the mountain
side. At the beginning of 1746, it appears that the upper mine works were more or less
abandoned and work commenced on new shafts much lower down the mountain side.
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Muller continued to demand more capital to finance the “mining” operation, assuring the company’s
investors that rich veins of silver and, later, copper and even gold, always lay just ahead of the current
workings. Finally the company directors became suspicious of Muller’s claims and ordered a sample of
ore from the mine to be sent to Amsterdam for analysis. The assay revealed no silver, copper or gold
content in the sample. Frans Diederik Muller was ultimately exposed as a fraudster that scammed his
investors out of large sums of money.
The Dutch East India Company was embarrassed by the exposure of the scam as it was one of the
main backers of the project. The VOC officials banished Muller to the Dutch colony of Batavia, in the
East, as punishment. Although the site has been abandoned for more than 270 years, the Simonsberg
silver mine remains intact on the farm Goede Hoop, in the Banghoek Valley. The ruins of various
structures that are believed to have once been part of that mining operation can still be seen and visited
today.
The story of the confidence trick was told by Lady Anne Barnard, writing in a journal and letters in the
closing years of the 18th century.
But let те not forget to mention that to Stillinbosch we passed thro' the fertile valley of Drachenstead
and by the Mountains of Simonsberg with their high marked top distinguished for the trick played to
the East India company about twenty years ago.
An adventurer having melted down а considerable quantity of Spanish dollars into а mass and mixed
them up with sand and rubbish, applied to the honouraЫe body to know if they thought the mine he
had discovered was worth the working.
The Company , intoxicated with the hope of gain paid him down to а sum of money to promote his
discoveries and in the meantime they converted the mass into а chain to suspend the Кеу of the
Castle by, where it remains still this day, in token of their Credulity.

Figure 7.1: Location of the Simonsberg Silver Mine in the Dwars River Valley

The Silver Mine has been recognized in the Zorgvliet Estate’s Silver Myn Argentum (latin for silver),
Silver Myn Sauvignon Blanc, and Silver Myn Rose wine range.
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Discussion

The final taste of the wine is a complex interaction between the natural elements - climate, weather,
topography and soil/geology - allied with the influence of the winemaker and viticulturalist. This
combination produces variations in wine taste and quality that in France has become a major part of
the enigma that is terroir.
The concept of viticultural terroir defines relatively homogenous topographical (e.g. slope and land
form), pedological (geology-bedrock, overlying soils and soil forming processes) and climatic attributes,
which are transferred to the vine and progress to the wine after cellar processes. The geology includes
the underlying parent material, the resulting soil after weathering, overlying soils and variations in
topography.
Topography and slope orientation are significant components of terroir in their own right. The geology
is fundamental in sculpting the landforms seen in the Cape vineyards and influences such as altitude,
slope orientation and orientation towards prevailing wind direction.
In France geology has been primarily used to identify the “Unités Terroir de Base” in the Mid-Loire
Valley. In South Africa climate has been preferred to geology for terroir demarcation. In the Western
Cape region where most high-quality wine vineyards are planted, soils have developed from a variety
of geological materials, the most important being shales, granites and sandstones (Bargmann, 2000,
2005).
The potassium contents of these geological materials are different, thus drawing attention to the
potassium status of vineyard soils derived from such rocks. In cases where there are no deficiencies of
other essential elements in the soil, potassium is among the elements which may have a definite effect
on wine quality.
The vine-soil relationship is a fundamental part of the concept of terroir (especially wine quality) and it
is also the least understood and overlooked in viticulture research. Some inconclusive studies have
been done in South Africa, but there were no direct relationships found between soil parent material
and grapevine growth, wine quality and / or wine character. Geology per se may not directly affect wine
style; however, the physical and chemical attributes of the resultant soil affects soil properties which
are of importance to wine quality or style (Shange, 2009).
Manipulation of available nutrients by cover crops and fertilizers may make the quantification of the
contribution of soil nutrients to that of the plant more difficult. Furthermore, once nutrients are taken up
from the soil, genetic properties of rootstocks and scion material, environment and viticultural practices
can manipulate the distribution of elements within the vine.
Due to the many factors influencing the nutrient status of the soil and the vine, the inorganic status of
the must can hardly be expected to be closely similar to that obtained in the vineyard soils. Furthermore,
during the process of vinification addition of other wine making ingredients e.g., fining agents, end up
in the wine thus further decreasing concentrations of the nutrients taken from the soil.
Rustenberg Estate is in a very favourable position of being able to plant different rootstocks and
varieties on almost a single granitic substrate, with variations in cultivar depending on soil thickness,
terrain slope, amount of sunlight and fertilization needs. Mixed soils, derived from weathering of
sandstones, granites and shales, can be planted accordingly depending on the soil characteristics (e.g.
the Almond Vineyard).
11

Conclusions

The protection of the iconic Simonsberg amphitheatre has allowed for extensive downslope weathering,
with some granitic soil profiles measuring over 10 m in thickness. The all-year supply of water has been
a significant contributing factor to the overall quality grape production on the farm.
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The relatively steep slopes in some areas, often associated with deep weathering profiles, allow for
deep root system penetration to access a large store of nutrients, assisted by good drainage through
weathered and semi-weathered, fractured rock.
As opposed to many vineyards in the area, vine growth is almost exclusively on granitic substrate, or
on soils derived largely from weathering of the granites. The prevalence of the Ida’s Valley Biotite Graite
in the vicinity of the main vineyards has undoubtably contributed to the amount of K in the soil, and to
the overall plant nutrition.
The overall land use on the farm is facilitated by the nutritious alluvial floodplains, combining a high
proportion of sandy sediments, K rich granitic residue, and in places, loamy, humus-rich soils.
Approximately 150 ha are planted with vineyards, with the potential for an additional 20 – 30 ha, while
approximately 120 ha is used for pastoral land.
The advantages that Rustenberg has to help it produce premium wines are:
•
•
•
•
•
12

The Simonsberg mountain has protected the valley, allowing deep, nutrient-rich granitic-derived
soil profiles to develop
The presence of the potassium rich Ida’s Valley Biotite Granite has provided additional nutrients
to the soil profile
The Colenso Fault is an aquifer which provides year-round water
The deeply incised, amphitheatre-like geology provides plateaux and well-drained slopes with
both east- and west facing vineyards
The relief of the valley allows winds to travel up the Valley, cooling the vines in the hot ripening
period, and dropping more rainfall in winter than the surrounding areas
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Appendix 1: The Role of Potassium in Viticulture

Potassium has long been recognized as an essential plant nutrient. It is one of the most abundant
cations in plant tissues and highly mobile through plant membranes. In grapevines, it plays a major role
in physiological and biochemical processes that have to do with activation of enzymes, cellular
membrane transport, neutralization of charge, translocation of assimilates such as cations, anions and
sugars and regulation of the osmotic potential. Grapevine leaves, with relatively low K concentrations,
tend to have high concentrations of diamine putrescine.
In cases of low K availability, photosynthesis in the leaves may be inhibited and a low K to nitrogen (N)
ratio may be induced, further promoting what might appear to be a K deficiency. Where high K
concentrations occur, an undesirable increase in the ratio of malic to tartaric acid of the must and wine
pH may result. Generally, K has a considerable effect on the acid balance in grape juice pH and wine
quality, thus deserving attention when it comes to wine grape production.
In South African vineyard soils, potassium (K) and nitrogen (N) has a significant effect on wine quality,
especially if no serious deficiencies of other essential elements exist. Furthermore, soil K levels may
have a substantial effect on the acid balance of the grape juice and therefore wine pH. Granite-derived
soils (especially biotite-bearing granites) have been reported to release more K, while soils originating
from phyllitic shales have been found with lower K levels.
Potassium is a macronutrient taken up by plants in moderate to large amounts and its shortage or
excess in soil may affect crop yield and quality to a large extent. During grapevine cultivation, an
adequate nutritional status (including enough K) of the grapevine is needed for optimum production and
better wine quality. Soil K availability tends to induce an increase in juice pH.
Excess K in the grape berries may decrease free tartaric acid, which results in a rise of pH in the grape
juice, must and wine. The pH is known as one of the most important measures of juice and wine acidity
and a major quality factor in the wine industry.
Some studies have been done in South Africa aiming to understand the relationship between K in the
soil and grapevine performance and wine style or quality. It can be assumed that if the soil is the sole
source of K, manipulation of the source will result in better manageable K levels in the berry. However,
no direct links are known between soil K and grapevine or berry K. This could be due to many other
factors related to soil, rootstocks, scions, environment and vineyard management practices that affect
the availability of K in the soil, its uptake and distribution once in the grapevine.
The key Rustenberg vineyards of Delheim, Klippies, Five Soldiers, Laings, Wogga and parts of Hospital
Hill are known to be situated on granite substrate. Outcrops of biotite-bearing granite (the Ida’s Valley
Biotite Granite) have been mapped in the vicinity of and up-terrain of the vineyards, thus contributing to
the overall K supply to the soil formation.
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