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In the beginning

The story of Table Mountain should start around about 4,543 billion years ago,
way back at the beginning of our planet. All the ingredients and particles that
make up this magnificent mountain range were in existence in some form or
other, scattered around the globe or deep within it. So, a good place to begin is
when, in time and space, these building blocks and geological activities began
to come together in one place.

We begin around 560 million years ago, when the world atlas looked very
different from the way it does today. As a result of continental drift, South
America and Africa found themselves close together and positioned nearer to
the South Pole. After millions of years of moving ever closer together (measured
in centimetres per year), they eventually smashed into each other in slow
motion. The fusing of these two continents commenced way up in Western Africa
and began closing up, like a zipper, all the way down to the Cape. The time taken
for the total closure of the gap was roughly 200 million years.

Under the sea

Between these two
continents, a deep, long
sea had formed, a bit
like the lakes of the
great Rift Valley of Africa
but on a giant scale. The
Adamastor Sea, or Proto
Atlantic Ocean, as it
was named, became the
receptacle for all the
ingredients that found
their way into it. These
ingredients would later
form into all the rocks
that make up the Cape
mountains, stretching all
the way from the Ceder-
berg mountain range
north of Cape Town to

Malmesbury siltstone, Sea Point

the south western corner of Africa and then all the fold mountain ranges up
the east coast of South Africa, ending just past Ggeberha (Port Elizabeth).

The first rock formation to be laid down, which would make up the future
Table Mountain, came in the form of sediments (remnants of much older
formations that had been weathered down into fine particles) carried by water
and washed down from rivers and streams into the Adamastor Sea. Once the
sediments made it into the sea, the particles were carried further and deeper
into the sea by underwater sea currents created by steep sea valleys and
gravity (turbidite deposits). These deposits settled on the sea bed and, over
millions of years, started building up layer upon layers of thin beds. These beds
can be measured from millimetres to thicker beds up to a centimetre. The
fluctuation in size of these beds amounts to how much sediment was
deposited down in a single event (this is a bit like the annual rings of a tree
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manner in which their union has been accomplished it would be difficult to explain on any known theory of geology ...

but without the annual timeframe and differences of sediment
volume deposits due to what was happening environmentally on the

land mass above, such as storms, floods, drought, etc). These deposits

of all the beds of fine grained silt measured over 8 km in depth when

it finally came to an end, 20 million years later. Each bed of slushy mud

mix was forming into rock through a combination of baking with heat
from the mantel below, pressure from overlaying beds that were added
and, at a later date, lateral pressure from folding and intruding hot granite.

Millions of years later, this formation would become known as the
Malmesbury Group formation, using the geological practice of naming a
formation after the area where it was first discovered or studied.

Today, the best places to see the remains of the Malmesbury Group (Tygerberg
formation) are Sea Point, Signal Hill and Devil's Peak. As for the rest of the
Peninsula, it has been replaced by a granite pluton (intrusion). This rock is
classified as siltstone (less fine grained than slate, but more finely grained than
sandstone). There are also minor beds of muddy sandstone (light brown
colour) and baked mud (nearly black). Siltstone is blueish gray or blackish in
colour (you might see places where the surface of the rock is light brown in
colour; this is leached minerals or oxidisation). This sedimentary rock also has
been metamorphosed by the heat of the intruding granite which has made it
into hornfels. The most significant feature of this formation is all the beds have
been folded from a horizontal position to angled and, in some places, nearly
vertical. This was mainly formed by the massive rising granite intrusion that
bent and folded the siltstone strata close by.

An intrusion takes place
About 540 million years ago,
something  quite  different
happened to the Malmesbury
Group. Deep from within the
subduction  dragging  South
America under the African
continent, massive blobs of
extremely hot molten magma
escaped the subduction flow
and began rising up towards the
surface due to buoyancy. This
intruded  magma  cooled
extremely slowly (millions of
years) as it ascended into the
cooler upper regions and formed
into the Cape granite that we
know today. As it started its
upward journey, it met up with
the siltstone of the Malmesbury Group. Because of its heat and buoyancy, it
forced its way into the siltstones and cooled slowly to form a granite pluton,
50 km in diameter and about 6km underground. The exposed granite we see
today is a result of millions of years of erosion.

Granite intrusion, Llandudno

The contact zone between the massive hot magma and the country rock
(Malmesbury Group) was a focal point of Darwin's stopover in 1836. These
two different types of rock did not just sit side by side when the hot magma
intruded. Folding occurred in the Malmesbury siltstone so that once-horizontal
beds were pushed up to become nearly vertical. The siltstone that was closest
to the heat was metamorphosed, forming a tough baked rock called hornfels
(‘fels’ meaning ‘rock’ in German), which is very dark grey in colour.

The intrusion of granite marked the turning point in the history of Table
Mountain as, for the first time, instead of subsidence taking place, everything
started to uplift.

You will find granite throughout the Cape Peninsula, excluding Signal Hill, the
City Bowl and Devil's Peak (anything north of a line from Sea Point contact
area and the Saddle between Table Mountain and Devil's Peak). Where you
can't see granite but it is there, is in the South Peninsula (line from Noordhoek
Corner to the top northern edge of Lakeside where a fault has dropped down
all the formations by hundreds of metres so the granite formation is now under
sea level). There are some areas where a small amount of granite is visible,
(Jager Walk, Simon's Town and Cape Point). This is because of tilting blocks due
to other faults in this area. The granite formation will never exceed 400 m
above sea level.

What you are looking for is light grey, white rounded shaped rock with no
signs of beds and bedding planes. On close inspection, you will see big
rectangle crystals called feldspar (this shows that the cooling process from
liquid magma into rock took a very long time). The main bulk of glassy-grey
rock is quartz, the dark brown flakes are biotite (mila) and the black mineral
is hornblende. Weathering by means of pealing of flakes (like a union) is
mainly caused by the release of pressure of the rock as it moved upwards
from high to a lower compression, forming weakness neared the surface of
the rock. Chemical weathering on the surface accelerated this process,
finishing it off with decayed granite called saprolite. Sandblasting can also
be considered a minor agent as seen on the Glen Beach side of Camps Bay
beach.
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a chaotic mixture of these two rocks ...
alternate layers of various diameter; in others, fragments of the schistus of all figures and sizes lie imbedded in the granite, which appears to have pervaded their minutest fissures. 59

L b6 At the spot called Sea Point, the waves have washed away all the loose earth and left the rock exposed to a considerable extent. Here the granite and the schistus come in contact, and the

In some parts, they form

Dugald Carmichael: description of the Sea Point contact on 2 January 1818

The sea becomes a mud flat
Before the next formation was
laid down on the future Table
Mountain, 20 million years of no
deposits of sediments took place
(hiatus) and the granite is set hard
within the Malmesbury formation.
A period of erosion takes place
which levels the top of the
Malmesbury siltstone strata and
the granite, leaving a relatively
flat platform (peneplain) for the
next deposit of sediments to take
place.

The Graafwater Formation is the
first formation laid down that =S !
makes up what is called the Table - Graafwater Formation, Tafelberg Rd
Mountain Group and it happened

at the beginning of the supercontinent Gondwana. The setting is no longer
a deep sea but a tidal mud flat that swings from being under slow moving
shallow water then exposed to air and, at some points, the mud is allowed
to dry and crack. There are times when lakes, estuaries, sea bars and faster
flowing channels form. This story can be read in the rocks left behind from
maroon-coloured mudstone (proof that the original mud was exposed to the
air and oxidisation occurred) to sandstone beds when the deposits were of
a coarser grain deposited in faster flowing water and not exposed to air.

Ten million years later, this once tidal mud flat evolved into deeper water
again, marking the end of the deposition of the Graafwater Formation.
What's left behind are 70 m of strata of mudstone and sandstone mixed
together in no set order.

The best place to see the Graafwater Formation is on Tafelberg Road,
Chapman’s Peak Drive and the Contour Path running along the front of Table
Mountain. This formation is only about 70 m deep and does not exceed 600
m above sea level. Its strongest feature is the distinctive maroon, reddish
brown mudstone, fine grained and more friable then sandstone. The top
stratus starts introducing strata of sandstone beds. This formation is one of
the most interesting formations as strong examples of desiccation cracks,
cross bedding and ancient wave ripples can be seen.

A great big pile of sand

The contour path on Table
Mountain today is roughly the
place where the older Graaf-
water Formation ends and the
younger sandstone starts above,
after a period of non deposition
(hiatus). This nonconformity tells
a story of a geological change
when the landscape moved to
deeper faster flowing water,
likely  deposited in  river
channels, as the grains were
large enough to settle in the
faster-flowing water, whereas
the finer grains of siltstone and
mudstone would be washed
away in the current.

Peninsula sandstone

This formation took 100 million years to form from 400-500 million years
ago. The end result is nearly 600 m of compact light grey sandstone with
98% quartz (silicon and oxygen — Si02) with tiny amounts of iron,
manganese and other elements. Thousands of beds were laid down with
varying discernible bedding planes. You will note that the beds are much
larger then both the Graafwater and the Malmesbury formations (measured
in metres) but similar when it comes to fluctuation in sizes as it also
depended on environmental factors from the source material, length of time
and deposition rate.

The turning of the wet sand mix into rock followed the same procedure as
the two older sedimentary formations below. It was a result of a combination
of pressure from above and, as more layers were added, heat from the
mantel below.

The pressure from above was helped by five additional rock formations above
Table Mountain. These formations together measured more then 2 km thick.
Over millions of years of erosion, these formations have disappeared from the
Peninsula but can still be seen when visiting the other Cape fold mountains
such as the Cederberg, Sneeukop, Winterhoek Range, Outeniqua Mountains
and Tsitsikamma Range. The list of mountains would include all the mountain
ranges of the Cape Super Group.

This formation is the most visible in sheer volume on the Cape Peninsula,
starting at about 600 m above sea level and extending to the top of all
peaks on the peninsula (except Maclear's Beacon). In the South Peninsula
area, this formation can start at sea level due to faults that have shifted all
the formations down (such as Glencairn Beach). This formation is the
steepest with many vertical and overhanging profiles. Its colour is usually
light grey except for some reddish brown surface oxidisation in some areas
where the rock has a higher iron content.
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An ice sheet and Table Mountain

Around 440 million years ago, the area of Cape Town found itself positioned
over the South Pole and was much colder. The thin remains (10 m in height)
of the Pakhuis Formation, making up the outlier of Maclear’s Beacon on
Table Mountain, tell a story of when this area was covered by a kilometre-
thick ice sheet. The deposition of the rock is different from the rest of the
Peninsula sandstone as the particles of grains and pebbles were carried in
ice and deposited close by from where they had escaped out of the ice. This
can be seen in the assortment of different sizes and irregular shapes of
pebbles, some with sharp
edges and scratch marks
(from glacial action) all
within a matrix of quartz
grains of sand. We can
speak of tillite when
referring to this rock today.
Other features of this
formation, which echo the
existence of an ice sheet,
are the polygonal
weathering pattern (looks
like irregularly  shaped
tortoise  shell) on the
surface of some rocks
which were made from
falling dropstones and also
the strange hummocky -
(humped) shaped rocks Pakhuis Formation, Maclear’s Beacon
which were made not from

a glacier sliding and grinding over it but by a lack of bedding which is
characteristic of tillite.

At 1086 m, the Pakhuis Formation represents the highest remaining rock
type on Table Mountain but, a few million years ago, there were at least four
more kilometres of rock deposited above it.

This formation can only be viewed at Maclear's Beacon on the highest point
on Table Mountain. The remains of this formation are a flat topped outlier
about 10 metres in height.

All the layers in place

After the Pakhuis Formation was laid down, for the next 100 million
years, an additional four episodes of deposition took place in a watery
landscape. These rock formations were once part of a much bigger and
higher Table Mountain than we have today but have been eroded away
over time. Two things that these extra formations did for Table Mountain
were they prolonged its lifespan as a mountain from erosion and, with
the extra weight from above exerting downward pressure, they helped
establish one of the hardest sedimentary mountains in the world.

When the continents collided creating Pangaea

After all the formations that make up Table Mountain, including the rest of
the Cape Super Group had been deposited and had millions of years to form
into rock, the once horizontal sedimentary formations were about to be
changed beyond recognition.
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Malmesbury Siltstone o Best seen along the Sea Point Promenade

This is the oldest in-situ rock you are going to see in
Cape Town. It is the basement rock that all other
formations are built or intruded on. This rock is
considered to be ancient rock, deposited 560-540 million
years ago as an off shore underwater coastal deposit (not
exposed to air, thus the dark grey colour) it is considered
ancient rock. It once spanned the whole of the Cape
Peninsula, but a massive granite pluton displaced most

of it, leaving only visible layers at Sea Point, Signal Hill
and Devil’s Peak. It is mainly a fine grained sedimentary
siltstone lamination that meta-morphosized during the
granite intrusion 545-540 million years ago. It could
correctly be referred to as a hornfel. During this
intrusion and the closing of the Adamastor Sea, the once
horizontal beds were folded and twisted into angled beds
with some nearly in vertical positioning.

Sea Point Contact Zones 6 Queen’s Beach parking lot, Sea Point Promenade

In terms of geological significance, this site in Sea Point
must be the most famous on the Cape Peninsula and is
internationally recognised. The site was first described
in 1818 by Clark Abel who prompted Charles Darwin’s
visit in 1836 on his round the world expedition. The
significance of his observation was that it finally
answered the question about how granite is formed. At

this point, some geologists still believed that it was
made in water whereas Darwin’s observation proved
that it is a molten, subterranean magma. Today, we see
the actual exposed edge (contact) of a giant Qranite
pluton which forced its way into the older country rock
and how this contact played out with the two rock types
melting into each other or ripping chunks off each other.

Peninsula Sandstone Formation e Lion's Head, Tuble Mountain above 600 m

This is the second last remaining visible formation you
can see on Table Mountain with only a thin layer (10 m)
of the Pakhuis Formation found at the very top of the
mountain at Maclear’s Beacon. This sandstone
formation starts at the Contour Path, 400 m off sea level
and ends at 1074 m just below the summit. After the
Graafwater Formation, it had finished forming and a
time of erosion took place; the land mass sunk back

under sea level, allowing another wave of deposition
510-440 million years ago. This time, the water was
deeper with faster flowing offshore sea currents which
allowed only bigger quartz grains to settle. Over
millions of years, layer upon layer (beds) of nearly pure
quartz were deposited, buried, compressed and baked
into one of the hardest sedimentary rock you can find
anywhere in the world.

Graafwater Formation e Best seen 100 m up the start of Platteklip or along the walking section of Tafelberg Road (Cable Car Road)

This formation is, on average, about 60 m thick and is
510-505 million years old. It is found above the older
Malmesbury siltstone and granite (Tafelberg Rd) and
below the younger sandstone, starting at the Contour
Path and ending near the top of Table Mountain. It tells
of a time when, after a long break of deposition and
erosion, the siltstone formation sank back down to just
below sea level, creating an estuarine, fluvial river

mudflat environment. With slow water velocity, fine
grained sediments collected on the bottom with periods
of time below water level and times when it was exposed
to the air. The iron-rich mudstone oxidised, causing the
maroonfred rock we see today (this is not just surface
‘rust’; the colour goes all the way through the rock).
This formation is rich in geological features like
crossbedding, wave ripples and even trilobite footprints.

Cape Granite Agulhas - ColumbineArch @ Liandudno Beach

When the bedrock of the Cape Peninsula was first
forming 560-540 million year ago, large molten magma
plumes escaped the subduction under Africa about 15
million years later and rose to the surface, due to
buoyancy. These massive molten blobs cooled over
millions of years on their way to the surface and started
forming into granite (igneous rock). With their
immense heat and size, they ripped and melted their

way through the surrounding rock, displacing the older
Malmesbury siltstone. At about 6 km underground,
this rock solidified and got stuck in the country rock.
Ower millions of years of upliftment and erosion, the
granite surfaced. Today, most of the lowest rock
formations you can see on the Cape Peninsula are
granite with only a small amount of the original
siltstone seen at Sea Point, City Bowl and Devil’s Peak.

Logie’s Bay Dolirite Dyke e Walk north up Hargrave Ave in Llandudno (lowest road above the beach) to Logie’s Bay.

About 130 million years ago, the continents of Pangaea
came to an end when it started splitting up, reversing
the compression period which had last for 430 million
years. Once pressure was released, the rock formations
began to crack; faults and fissures were formed which
filled with molten material. There are a number of
intrusions up cracks (such as aplites and quartz veins)
but dolorite, as seen here, differs in that it is quartz-free,

making it more vulnerable to chemical weathering than
that of the quartz-rich granite. Logie’s Bay dolirite dyke
is the largest dyke on the Cape Peninsula, grey-black in
colour and fine grained. There are many of these dykes
on the coastline close to sea level around the Cape
Peninsula with the other well known ones at Froggy
Pond, Smitswinkel Bay and Clifton 1% Beach.

Unconformities 0 Chapman's Peak Drive

The Cape Peninsula is made up of five different
formations all representing separate times of deposition
and environments that resulted in different outcomes
such as fine grain deposits, granny deposits, mudstones
or sand and disruption to the original layers due to
folding etc. Unconformities are the overall name given
to describe the gap between these formations. These gap
periods of non-deposition and erosion lasted for millions

of years before the land mass sank down to a level where
water, through seas or rivers, could place down a new
deposition. Chapman’s Peak Drive is a perfect place to
see this phenomena as you drive on top of one of these
unconformities with granite below your wheel and
Graafwater to your side. Sixty metres above your head
is another one between the Graafwater and sandstone.

Aeolianites (calcitic rock) 6 Bordjiesdrif and Dias Beach in the Cape Point Nature Reserve

This dune-rock, even though it is found on the Cape
Peninsula, is called collectively, The Sandveld Group’s
Langebaan Formation. These are the youngest type of
rock to be seen anywhere on the Cape Peninsula at an
age of 200 000 years old. What makes them different
from the other formations on the Peninsula is the agent
of deposition. All the other formations were deposited in
water and one intrusion. These aeolianites (limestones),

on the other hand, were deposited on land by means of
summer southeasterly winds blowing a mix of quartz
grains and calcite-rich shell fragments into a location
together. This, when wet, buried and under
compression, solidified chemically into rock just like
concrete. This sedimentary rock, with distinct beds and
lamination, is best seen at Bordjiesdrif and Dias Beach
in the Cape Point Nature Reserve.

Aplite e In front of the Froggy Pond Resort, cross the road on the zebra crossing, cross the field onto the granite boulders, left of Fisherman’s Beach.

A massive pluton of granite displaced the older
Malmesbury Siltstone (bedrock) 545-540 million years
ago, throughout the Cape Peninsula, south of Cape
Town’s City Bowl. As these massive blobs of hot molten
magma rose to the surface and cooled down very, very
slowly (6km under ground), they started forming into
granite. Cracks and fissures appeared under contraction,
allowing hotter magma to rush into these open spaces.

This magma cooled down faster then its host granite,
creating a much finer-grained harder form of granite,
lacking in feldspar because it cooled too fast for them to
develop. When finally this formation made it to the surface
millions of years later, weathering eroded these aplite’s
more slowly than the softer surrounding granite; that is
why, today, we see what looks like little walls running
over the slightly older granite surfaces in this area.

Thrust Fault @ Found at the end of Barnard Street. Walk for about a hundred metres up towards Admiral’s Kloof and look across the valley.

A fault is a geological record of great pressure exerted or
the relaxing of pressure on a rock formation in which a
large crack occurs. What makes faults different from a
normal crack or joint is the rock strata snaps and shifts
into a new position on either side of the fault so that the
rock strata does not line up anymore. Most faults occur
during the relaxation of pressure. A thrust fault is one
of the few faults that take place when pressure is exerted.

The Admiral’s Kloof Thrust Fault above Simon's Town
is one of the finest examples of this type of fault on the
Peninsula; it occurred during the creation of Pangaea
280-235 million years ago. Note the older rock strata
(left) have ramped up and over the younger strata
(right) and, in the process, have distorted the once
horizontal layers into a curved downwards position as
it was dragged and ground along the fault line.
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Cape Flats

A north-facing cross section of what is the best theory as to what
happened to the landscape 235 million years ago when the continents
collided and formed the Cape Fold Belt Mountains (dotted lines) from a
once horizontal landscape. Millions of years of erosion have removed
mountains and valleys that rose up to nearly 5000 m in height.

Between 280 and 235 million years ago, the continents of South America,
Africa and the Falklands Plateau (area between the southern tail of South
America, Antarctic Peninsula and Africa) finally collided. The wedge of newly
formed rock formations (Cape Super Group) between these ancient land
masses could not escape the impact. With a series of episodic pulses and
immense sideways pressure, the rock formations were uplifted, folded,
buckled, bent and crushed to a point that once horizontal strata found
themselves, occasionally, repositioned into over vertical orientation.

The end result of this period (Cape Fold Belt) left mountain ranges as high as
5000 m with rows of mountain ranges (like ripples) all parallel to the present
day coast extending up the east coast and a shorter arm up the west coast.
Within these parallel fold mountain ranges are the remains of folding and
buckling that do not always correspond within the mountain and, in some
cases, run perpendicular to the mountain range. This happened because the
shaping of the fold mountains occurred from east to west and also from
south to north with the collision of the Falklands Plateau into Africa.

The future Table Mountain found itself in a syncline and escaped the buckling
and folding that distorted the rest of the Cape Super Group. It is interesting to
know that Table Mountain, one of the oldest mountains in the world, was once
a valley surrounded by mighty anticline mountains four times its height. The
reason Table Mountain still remains today, and not the anticline mountains of
the past, is syncline mountains tend to hold their integrity and don't face the
destructive force of buckling, faulting and breaking. This is helped by having
pressure exerted from below and two sides, whereas anticlines tend to want
to pop or burst out the top and have no side support holding them together
under pressure and are longer exposed to the elements.

Before Pangaea started breaking up, the destruction of all the folding,
buckling and breaking rapidly helped with the erosion of the once lofty
mountains of the Cape towards the present heights we see today.

When the continents split apart

A few things marked the end of the collision period. First, the old African
continent could not sustain the pressure any longer and buckled to form the
Karoo basin, causing some of the horizontal strata of the Cape Super Group
to sink at an angle towards the interior. Secondly, the collision slowed down
and then stopped and the reversal period began when the continents started
drifting apart. With this release of pressure when Pangaea was breaking up,
dolerite dykes started pushing their way up through cracks all over the Cape
Peninsula. As more magma
made its way to the surface, fed
by rising mantel plumes, this
forced a slow opening up of the
gap between the South
American and  African
continents. This separation that
started 130 million years ago is
still ongoing today in the form
of the Mid-Atlantic Ridge.
Thirdly, most of the faults and
joints on Table Mountain
happened after this time when
the release of pressure allowed
the rock to settle into its new
un-stressed positions, allowing for cracks and joints to form and, fourthly, as
the continents were drifting apart, the edges cooled which formed an
offshore basin which allowed more sedimentary deposits which were eroded
rapidly under a warm and humid climate.

Aeolianites, Dias Beach

This period also marked the end of the accumulated deposits that started
about 430 million years before and the beginning of a time of mainly erosion
and nondeposition.

A time of weathering and erosion

We are living in this time period. Erosion is outpacing deposition. There has
been, on a very small scale, some deposition in the form of Aeolianites in the
last 200 000 years. Collectively, they are known as the Sandveld Group's
Langebaan Formation. This rock type was formed by the summer

Table Mountain after 560 million years of deposition and erosion
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southeasterly winds, which blew quartz sand grains and shell 4
S
fragments together up onto land. The sand and shells were 4
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The way things are going, in the next 10 million years, Table
Mountain will erode away at a rate of 1 centimetre in height for
every 1000 years. This will take us right back to the beginning of Gkt Buffels Bay Beach
the first deposition of Malmesbury siltstone and leave Table
Mountain looking like the Tygerberg Hills and, eventually, a flat
plain as gravity always wins in the end.
Platboom Beach
This guide is intended to introduce visitors to the geology of the Cape ﬁ; 01d Cape Point Lighthouse
Peninsula and Cape Town. Al information is given in good faith but the Maclear Beach B Lithouse
author and publisher cannot be held responsible for any inaccuracies. CapelofiGoctinE Diaz

For a more indepth look: “Geological Adventures in the Fairest Cape:

Unlocking the Secrets of its Scenery” - John Rogers
“The Rocks & Mountains of Cape Town" - John S Compton
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