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The history of the Table Mountain dams has been written and recorded several 
times over the last few decades by institutions, private historians, and interested 
individuals. Each transcript has built on the last, and so the record and story has 
developed over time. The narratives held in our heritage bear testament to years 
of work in making the City of Cape Town more water resilient, and these dams 
stand as a record of these early endeavours. While it would be protracted to make 
mention of all the sources of information, we have recorded all utilised resources in 
our detailed bibliography.  However, we would like to continue the dream of the late 
Rowena Hay, founding director of Umvoto Africa and The Umvoto Foundation, to 
take the science of water/groundwater and make it tangible through The Umvoto 
Foundation to the people of this country. The 35IGC Legacy Fund (who provided 
financial contribution for this guidebook and the associated app), the Geological 
Society of South Africa (for the project support and promotion), and lastly, the 
Mountain Club of South Africa (who first introduced the historic theme of the 
Table Mountain dams to the authors) are also greatly acknowledged.

TABLE MOUNTAIN DAMS 
GEOTRAIL MAP
AVAILABLE ON  THE FORGE APP
@FORGESA.COM
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The hike you are about to embark on will trace 
the history of the construction of the five dams 
on Table Mountain, in response to a burgeoning 
Cape Town populace and associated demand for 
water. Importantly, this water demand occurred 
alongside a repetition of cyclical droughts over 
the Western Cape, which challenged Cape Town’s 
development and resulted in the first water 
shortages during the city’s early years. These 
dams: Woodhead, Hely-Hutchinson, Alexandra, 
Victoria, and De Villiers are now part of the Table 
Mountain National Park landscape and remain 
symbolic of the late 19th and early 20th century 

Introduction to the Five Dams  
of Table Mountain

heritage of Cape Town. This guidebook aims to 
provide a brief overview of each dam, the factors 
leading to their construction, and the associated 
Table Mountain physical environment.

The five Table Mountain dams can be accessed 
via a variety of hiking routes. However, the 
recommended route (as per the attached fold 
out route map) involves starting at Constantia 
Nek car park and hiking upwards and northwards 
via Orange Kloof and Disa Gorge, resulting in the 
Woodhead and Hely-Hutchinson Dams being 
viewed first. This route also allows for the base of 

Present day view across the Hely-Hutchinson (left) and  
Woodhead (right) Dams, looking south towards Hout Bay and 

showing dams at full capacity after good 2021 winter rainfall 55.

the masonry Woodhead Dam wall, and both the 
Woodhead and Apostle Tunnel entrances along 
the Disa River, to be viewed. Hiking from Bakoven 
upwards via Kasteelspoort as an alternative 
route also results in the Woodhead and Hely-
Hutchinson Dams being viewed first, along with 
the remnants of the Kasteelspoort Cableway 
infrastructure (the latter can also be observed 
as a detour from the Orange Kloof route once 
at Woodhead Dam along the old railway track, 
if desired). A stop at the Waterworks Museum 
between the Hely-Hutchinson and Woodhead 
Dams is recommended, to see the history of dam 

building on Table Mountain. Walking southwards 
along the Back Table from Woodhead Dam on 
the Bridle Path/Constantia Nek Jeep Track back 
downwards to the Constantia Nek car park results 
in the Victoria, Alexandra and De Villiers Dams 
being viewed (in this downstream order).

It should be noted that a permit from SANParks 
is required for the Orange Kloof and Disa Gorge 
portions of the hike, along with a registered 
guide from the Mountain Club of South Africa 
or SANParks.
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overlying, saturated, surficial alluvial 
and dune sediment cover (for the lower 
elevation springs within the City Bowl and 
Southern Suburbs). 

• The Varsche River (Fresh River) draining 
Platteklip and Silwerstroom Ravines, flowing 
northwards into Table Bay. This river, along 
with the various springs of the City Bowl 
Spring System, were used to water the 
Company’s Garden (which was grown in 
the 1650s to produce fresh produce for the 
passing ships). 

• The Liesbeek River draining Skeleton and 
Window Gorges, flowing initially eastwards 
and then northwards into Table Bay. 

• The Diep and the Spaanschemat Rivers, 
both flowing southeastwards into Zandvlei 
and ultimately False Bay. 

• The Disa River draining Orange Kloof, 
flowing southwards into Hout Bay.

This guidebook story follows the Varsche and Disa 
Rivers (although the former river and associated 
City Bowl reservoirs do not form part of the 
hike route), and how these small watercourses 
contributed to the growth of Cape Town’s early 
water supply system.

 Table Mountain is a water source for five main streams (blue lines) and numerous springs (purple dots) that drain and discharge 
from the Peninsula Formation quartzitic sandstones respectively, delivering water to the Atlantic Seaboard, Table Bay and False 

Bay. Also shown (green lines) are the watersheds that separate the mountain drainage 16, 56, 56a, 56d.

An important aspect of geoheritage, namely 
groundwater or hydrogeological heritage, has 
played a significant role in the development of 
Cape Town (and the Western Cape province as 
a whole). The springs that discharged from the 
base of Table Mountain in the now City Bowl and 
Newlands-Wynberg areas resulted in the region 
being settled by the pastoral Khoi-Khoi in the 
1000s (and for thousands of years prior to this by 
the nomadic San), who named the area “Camissa” 
(“the place of sweet waters”) and Table Mountain 
“Hoerikwaggo” (“mountain in the sea”).

Table Bay was chosen by the Verenigde 
Oostindische Compagnie, commonly known as 
the Dutch East India Company, as a settlement in 
1650 rather than the safe haven of Saldanha Bay. 
This was largely owing to the springs discharging 
from the base of, and the five perennial streams 
flowing off Table Mountain, providing an ample 
resupply of water for the settlement and ships 
passing from Europe to Southeast Asia:

• The City Bowl (e.g., Stadsfontein/Main, 
Vineyard, Waterhof, Kotze, Vineyard, 
Lammetjie, Glencoe etc.) and Rondebosch-
Newlands-Wynberg (Newlands, Palmboom, 
Albion, Kommetjie, Glen, Princess Anne, 
Cloete, Protea etc.) Spring Systems16. 
These springs represent groundwater 
discharge from: 1) fractures within the 
Peninsula Formation (Table Mountain Group 
[TMG]) quartzitic sandstones, for higher 
elevation springs towards the top of Table 
Mountain (e.g., the Platteklip, Lily Pond 
and Fountain Peak springs); or 2) fractures 
extending from the Peninsula Formation 
into the underlying Tygerberg Formation 
(Malmesbury Group) and Cape Peninsula 
Batholith (Cape Granite Suite) basement 
rocks, in association with much younger 

Why Table Bay?

76
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The Varsche River, draining Platteklip Gorge, was fed into Cape Town’s very first reservoir known 
as Wagenaar’s Reservoir in 1663, during which time the population of the city numbered less than  
1 000 people. The reservoir was 55 metres (m) long, 5 m wide and 1.5 m deep, able to hold 0.5 million 
litres (megalitre or Ml) of water, and represented the start of Cape Town’s engineered water supply 
system. Wagenaar’s Reservoir (named after Zacharias Wagenaar, the 2nd Governor of the Cape from 
1662-1666), also known as van Riebeeck’s Reservoir (after Jan van Riebeeck, the 1st Governor of the 
Cape from 1652-1662), and a stone aqueduct (or “gracht”, a Dutch word for a canal within a city) 
running to a jetty in the bay for ship supply, were unearthed during the construction of the Golden 
Acre Concourse in 1975.

Wagenaar’s 
Reservoir

The excavation site of the early Wagenaar’s Reservoir (above and below) was uncovered in 1975 during the construction of the  
Golden Acre Concourse in Adderley Street 6, 55.

The open construction site at the Golden Acre Concourse (above) and the 
ceremonial unveiling of the Wagenaar’s Reservoir excavation in 1975 (below) 35.

9
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The De Waal Park Reservoirs situated in lower Oranjezicht 
are no longer in use but constitute a green belt within the 
urban city environment 55.

 Cape Town’s first water supply was provided by the various springs of the City Bowl Spring System, and the north draining 
Platteklip and Silwerstroom Streams, which merged to become the Varsche River. The Varsche River was canalised and 
diverted into the three original Molteno and De Waal Park Reservoirs (along with some spring discharge) 16, 56, 56a, 56d.

By 1849 Cape Town’s population had expanded 
to almost 30 000 people and the water supply to 
the town was in short supply. Cape Town started 
building two reservoirs above the Company’s 
Garden in the area now called De Waal Park (the 
latter named after David Christiaan de Waal, 
councillor and later Mayor of Cape Town between 
1889 and 1890, who developed and opened the 
park in 1895):

De Waal Park 
Reservoirs

• Reservoir No. 1 had a capacity of 2.5 Ml, 
however this reservoir ended up being too 
small.

• In 1856 work started on Reservoir No. 2 
with a larger capacity of 12 Ml.

• Both reservoirs can still be seen today 
between Orange and Hof Street, abutting 
Camp Street.
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Molteno Reservoir represents the last of the City 
Bowl storage systems. By 1872 Cape Town’s water 
consumption had reached 1.82 Ml per day, and 
again water was in critically short supply8. This 
resulted in work beginning on a much larger (for 
the time) reservoir in 1877. Named after the first 
Prime Minister of the Cape, Sir John Molteno, it 
was sited above the two De Waal Park Reservoirs 
in Oranjezicht, with a holding capacity of 188.1 Ml. 

The Molteno Reservoir also served as the first 
power generating scheme in the greater Cape 
region, with the water that was later supplied by 
the Woodhead Tunnel operating a turbine. During 
periods of no flow the turbine was powered by 

The Molteno 
Reservoir

coal, hence the large chimney above the building 
adjacent to the reservoir. This could be seen as a 
forerunner to the two pumped storage schemes 
(PSS) operating in the Western Cape at present, 
namely the Steenbras PSS (180 megawatt [MW] 
installed capacity, operated by the City of Cape 
Town) and the Palmiet PSS (400 MW installed 
capacity, operated by the Department of Water 
and Sanitation and Eskom).

By the late 1800s Cape Town had achieved a 
total storage capacity of approximately 200 Ml 
from the three City Bowl reservoirs, however the 
population had grown to almost 50 000 people 
and in 1880 drought struck again. This lowered 

The “Graaff Electric Lighting Works” at the Molteno Reservoir in 1907, with power generated by the scheme at the reservoir 18.

the supply into the Varsche River-fed City Bowl 
reservoirs and the Cape Town council of the 
time realised that reliance on this single stream 
was proving unreliable, especially in the summer 
months and worse still during recurring drought 
events. Grander engineering solutions had to 
therefore be called upon, and so began the start 
of the Table Mountain dams project.

Today the Molteno Reservoir is still in use and provides an attractive visual destination to the upmarket 
City Bowl suburb of Oranjezicht 55.
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The story of Woodhead Tunnel is an account 
of the capture of the Disa River, which is a 
tributary of the Hout Bay River. Following the 
1880 drought a hydraulic engineer, John Gamble, 
proposed the excavation of a tunnel under the 
12 Apostles to divert the untapped waters of the 
Disa River, which flowed to sea in Hout Bay and 
were lost to Cape Town’s supply. Gamble was the 
first hydraulic engineer to be appointed by the 
colonial government, the result being the birth of 
our present-day national Department of Water 
and Sanitation. The council started work on the 
Woodhead Tunnel in 1887 (named after the Mayor 
of Cape Town at the time, Sir John Woodhead), 
and work was completed in 1891. The population 
of Cape Town at the time was about 67 000. 

Woodhead Tunnel collected water at 519 m above 
sea level in the upper Disa Gorge at Hells Gate, 

The Woodhead 
Tunnel

diverting much of the Disa River into the tunnel. 
Following a slightly curved underground route of 
approximately 650 m long under the 12 Apostles, 
Woodhead Tunnel emerged in Slangolie Ravine 
above Camps Bay. The elaborate scheme provided 
a much-needed supplement to Cape Town’s City 
Bowl reservoirs.

There remains much dispute about what the 
engineered river capture did to the lower Disa 
River, Hout Bay River, and the estuary on Hout 
Bay beach in terms of environmental impact. 
Today such river diversion and development in a 
critical national park and ecosystem would more 
than likely not receive approval under strict water 
and environmental legislation.

The east entrance to the Woodhead Tunnel 
running under the Slangolie Ravine. Ornate 
stonework portrays the 1880s era in which it 

was constructed 35.

CITY BOWL RESERVOIRS STORAGE AND POPULATION
BETWEEN 1650 - 1900
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Today the entrance to Woodhead Tunnel still stands, but the wrought iron gates are long gone, 
and the original corroded cast iron pipeline stands as a testament to the years gone by 55.

Inside the Woodhead Tunnel 55.

The Woodhead Tunnel steelwork pitted by a century of corrosion 55.

While work was in progress on the Woodhead 
Tunnel, a cast-iron water main was laid feeding 
water from the western Slangolie Ravine exit of 
the tunnel along a contour line at the foot of the 
12 Apostles above Camps Bay, linking the tunnel 
to the Molteno Reservoir. The heavy-duty cast-
iron pipes crossed many rivers and kloofs with 
tall aqueducts, held aloft on fine stone pillars.

A popular walking and running track across the 
top of Camps Bay, the Pipe Track was built by 
Cornish men from the Knysna gold diggings at 
Millwood and the De Beers diamond mines further 
north. Miners were recruited for the diggings 
and Scottish stonemasons were employed to 

The Pipe Track
re-enforce the rock, which was crumbling in 
places, with fine stonework. Even deep within 
the body of the mountain and unseen by most, 
the stonework, which is carved from the local 
Peninsula Formation (TMG) quartzitic sandstone 
bedrock, is perfect and a testament to these 
masons.
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An early 19th century view of the Pipe Track, which still serves Capetonians as a mountain access route 35.

Cornish men from the Knysna gold diggings at Millwood gold fields in the 1880s, in the forests and TMG-dominated 
mountains (which host the quartz vein and alluvial-type gold deposits) northwest of Knysna 28.

The construction of the Pipe Track aqueducts in 1887 included the installation of cast-iron water mains 
at the foot of the 12 Apostles 43.

The Pipe Track above Camps Bay bringing water from the Woodhead and Hely-Hutchinson Dams via the Apostle Tunnel  
(Woodhead Tunnel in the past) to Kloof Nek Water Treatment Plant, seen here as an aqueduct crossing the steep streams  

flowing from the 12 Apostles 55.
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The construction of the Woodhead Tunnel 
provides a good detour and diversion from the 
history of the Table Mountain dams and Cape 
Town’s water supply to better understand the 
geology of the famous landmark. This is because 
although the Woodhead Tunnel progressed 
slowly but steadily through the hard quartzitic 
sandstones of the Peninsula Formation on the 
southeastern Disa Gorge side of the tunnel, 
problems arose during excavation on the 
northwestern Slangolie Ravine side of the tunnel. 
Extensive fracturing and brecciation due to the 
presence of major northwest-southeast (forming 
Slangolie Ravine) and northeast-southwest 
orientated fault structures within the Peninsula 
Formation on this side of the tunnel resulted in 
rockfalls and collapsing, causing several accidents 
and two onsite fatalities. The geology of Table 
Mountain has been explored and explained in 
great detail in numerous popular science2, 11, 19, 20, 

32, 37, 58 and peer-reviewed academic publications23, 

24, 25, 26, 49, 51, 52, 54 (which are listed in the References 
section at the end of this guidebook and are 

The Geology of 
Table Mountain

highly recommended for further reading). A brief 
summary of Table Mountain’s geological evolution 
is outlined in the paragraphs below.

The oldest rocks (termed “basement” rocks, 
because they form the lower basement to the 
younger overlying rock units) in the vicinity 
of Table Mountain are the Malmesbury Group 
shales, siltstones and feldspathic sandstones 
(represented by the Tygerberg Formation in 
the Cape Town area), and the Cape Peninsula 
Batholith granites of the Cape Granite Suite. 
Malmesbury Group sediments were deposited 
between ~800-550 million years ago (Ma) during 
the Neoproterozoic (or Namibian in southern 
Africa) Era within the Adamastor Ocean, which 
was a proto-Atlantic Ocean between southern 
African and South American continental 
fragments. These marine sediments were then 
thrust onto the southern African continental 
fragment when South America and southern 
Africa collided, between ~600-500 Ma during what 
is termed the “Saldanian Orogeny” or collisional 

mountain-building event (which forms part of 
the wider Pan African Orogeny that formed the 
Gondwana supercontinent). This orogenic process 
altered and deformed the sediments turning them 
into metamorphic rocks such as shales, with 
the banding formed by the interbedded shales, 
siltstones and sandstones giving the rock outcrop 
a “tiger stripe”-like appearance and hence the 
Tygerberg (“Tiger Mountain”) name. The dark 
grey coloured Malmesbury Group is not present 
along the length of this hike, but is more readily 
visible in rock cuttings along Philip Kgosana (De 
Waal) Drive and along the shoreline at Sea Point 
and Green Point.

The Saldanian Orogeny not only metamorphosed 
and deformed the Malmesbury Group sediments, 
but also caused heating and melting at depth 
within the deep mountain belt roots, resulting in 
the intrusion of the granites of the Cape Granite 
Suite into the Malmesbury Group (specifically 
the Cape Peninsula Batholith in the vicinity of 
Table Mountain, at about 555-540 Ma during 

the late Namibian and early Cambrian Period). 
Following the Saldanian Orogeny, millions of years 
of weathering and erosion of the soft basement 
rocks resulted in them being peneplaned 
(flattened) to sea level, with the Cape Granite 
Suite being exposed at surface in addition to the 
Malmesbury Group. The most famous of these 
intrusive contacts is the “Sea Point Contact”, 
visited by Charles Darwin (who named it the 
“Green Point Contact”) in 1836 during the voyage 
of the HMS Beagle31, where the Cape Peninsula 
Batholith can be observed intruding into and 
deforming the Tygerberg Formation shales into 
migmatites and hornfels. The Cape Peninsula 
Batholith is only visible in highly clay weathered 
form at the beginning of the hike along Orange 
Kloof, and at the end of the hike towards the 
bottom of the Constantia Nek Jeep Track near 
the Constantia Nek car park. 

View from the Constantia Nek Jeep Track looking southeastwards towards Constantia, Tokai, Westlake, and the 
Muizenberg Mountains. The Cape Peninsula Batholith forms the low relief hills of Constantia in the foreground, which 

are weathered relatively flat and covered by the much younger dune, scree and talus sediments of the Sandveld Group in the 
Tokai and Westlake areas. The Graafwater and Peninsula Formations of the TMG overlie the Cape Peninsula Batholith in 

the vicinity of (and form) the Muizenberg Mountains, which have been faulted (white dashed lines, with fault displacement 
directions as white arrows) 26, 55.
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About 50 million years or so later during the 
Late Cambrian to Early Ordovician Periods 
(~500-480 Ma) rifting or splitting apart of the 
southern margin of Gondwana (in the vicinity of 
the Western and Eastern Cape, KwaZulu-Natal, our 
once upon a time close neighbours the Falkland 
Islands, and parts of South America) resulted in 
the development of the shallow Agulhas Sea. The 
Agulhas Sea functioned as a depositional basin for 
weathered sediments from much older basement 
granites and gneisses in the Namaqualand region, 
with this sediment later forming the various rocks 
of the Cape Supergroup. The Cape Supergroup is 
comprised of the lower TMG, middle Bokkeveld 
Group and upper Witteberg Group, and was 
deposited during the Cambrian to Carboniferous 
Periods, from about 500-330 Ma. Only the basal 
three formations of the eponymous TMG occur 
at Table Mountain and along the Cape Peninsula, 
with the remainder of the TMG, Bokkeveld Group 

and Witteberg Group occurring further eastwards 
and northeastwards of Cape Town. It is important 
to note that although named after Table Mountain, 
the TMG does not only occur at Table Mountain, 
but extends as far northwards as Vanrhynsdorp 
and eastwards as Gqeberha (Port Elizabeth).

The first of the TMG sediments in the present 
vicinity of Table Mountain were deposited in 
river, estuarine (indicated by what is termed 
“herringbone cross-bedding”) and shallow marine 
environments about 500-480 Ma, forming the 
maroon to reddish-purple coloured shales, 
siltstones and sandstones of the Graafwater 
Formation. The Graafwater Formation in the 
Cape Peninsula area is thinly-bedded and  
~30-70 m thick, and is deposited unconformably 
(i.e., an erosional time-break or depositional hiatus) 
on top of the Cape Peninsula Batholith – this 
distinct unconformity can be clearly observed 

Reddish-orange weathering, thinly bedded shale, siltstone and shale of the Graafwater Formation, below the thicker bedded  
greyish-white coloured Peninsula Formation quartz sandstones, along the Kasteelspoort Trail 55

Maroon to reddish-purple coloured shales, siltstones and sandstones of the Graafwater Formation, 
at the bottom of the Constantia Nek Jeep Track 55.

along the world-famous Chapman’s Peak drive. 
During the hike, the Graafwater Formation can be 
seen as the first steepening slopes/cliffs within 
Orange Kloof and at the entrance to Disa Gorge, 
as well as near the bottom of the Constantia Nek 
Jeep Track near the Constantia Nek car park.

The thickly-bedded, quartz-rich, greyish-
white coloured sandstones of the Peninsula 
Formation overlie the Graafwater Formation, 
reaching a thickness of ~400-600 m in 
the Table Mountain area. The Peninsula 
Formation is the dominant geological unit 
across the entire extent of the TMG, and can 
be structurally overthickened to the order of  
2 000 m and 3 000 m in the Outeniqua and 
Baviaanskloof Mountains in the vicinity of George 
and Gqeberha, respectively. Peninsula Formation 
sediment was deposited in a braided river to 
shallow marine environment about 480-460 Ma 

and would have looked similar to the present-
day Amazon River basin and the continental 
shelf offshore of it (just without any vegetation, 
which only first appeared about 420 Ma). The 
Peninsula Formation is difficult to miss and forms 
the distinct white coloured cliffs across the whole 
Cape Peninsula. The steepest portions of the hike 
are upwards (and downwards) along the Peninsula 
Formation until the relatively flat Back Table is 
reached – here the thick quartzitic sandstone beds 
of the Peninsula Formation can be easily observed 
surrounding the various Table Mountain dams.

At the time of the early TMG deposition central 
Africa was positioned over the South Pole, with 
southern Africa at a further southward latitude 
than at present. Climate change and an extensive 
glaciation event across Gondwana during the 
early Hirnantian stage (~446-445 Ma) at the 
Ordovician-Silurian Period boundary resulted 

PENIN
SULA FORMATION

GRAAFWATER FORMATION
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Greyish-white coloured, thickly bedded (examples of relatively flat bedding planes represented by dashed light blue lines), and 
fractured (examples of near vertical NW-SE orientated fracture planes represented by dashed red lines) quartzitic sandstones of 

the Peninsula Formation along the Constantia Nek Jeep Track 55.

Quartzitic sandstones of the Peninsula Formation along the Constantia Nek Jeep Track. Upper and lower dashed horizontal 
light blue lines bound a finer grained siltstone layer (with inclined light blue lines indicating cross-bedding orientation), which 

likely represents a period of marine incursion and deposition in between thickly bedded, sandy braided river deposits 55.

in the deposition of the glacial conglomerates 
(known as tillites) of the Pakhuis Formation, 
over still wet and unlithified (i.e., not turned to 
rock yet) Peninsula Formation sediment. Glacial 
movement across this sediment caused it to fold, 
resulting in a unique depositional “fold zone” 
along the contact of the Peninsula and Pakhuis 
Formations. Only a small few metres thick outcrop 
of Pakhuis Formation is present at Maclear’s 
Beacon on the highest point of Table Mountain 
(although it is much thicker eastwards, especially 
along Franschhoek Pass), and represents the 
“youngest” rocks of the mountain. The Pakhuis 
Formation is globally significant as the climatic 
change it represents caused the Ordovician-
Silurian extinction event, which was: 1) the first 
of the great five mass extinction events that have 
occurred on Earth, the other four being the Late 
Devonian extinction, Permian-Triassic extinction, 
Triassic-Jurassic extinction, and the Cretaceous-

Palaeogene extinction (the latter being the 
extinction event caused by the Chicxulub asteroid 
impact that decimated the dinosaurs) – we are 
currently living in the sixth mass extinction event, 
the Holocene extinction, caused by humans; 2) 
the second biggest extinction event on Earth 
after the Permian-Triassic event in terms of 
percentage genera that became extinct, with 
~49-60% of marine genera and ~85% of marine 
species becoming extinct (with many types of 
brachiopods, bryozoans, trilobites and graptolites 
being decimated).

Deep burial and lithification of the Cape 
Supergroup turned the sediments into rock, 
via a process known as diagenesis. Slight 
metamorphism due to increased pressure and 
heat also occurred, altering the Cape Supergroup 
rocks slightly, although they still generally retain 
their sedimentary depositional characteristics. 

Most importantly for quartz-rich units such 
as the Peninsula Formation, the quartz grains 
began to merge together to form extremely 
strong quartzitic sandstones (also known as a 
“quartzites”). 

Following the lithification of the Cape Supergroup, 
a second major orogenic (or collisional mountain 
building) event known as the Cape Orogeny 
occurred during the Permian-Triassic Periods 
from about 280-230 Ma. The exact cause of the 
orogeny is still contentious among geologists, but 
it resulted in the development of the unique and 
iconic Cape Fold Belt mountains that are present 
today across the Western and Eastern Cape. The 
Cape Fold Belt has an arcuate shape, with the 
generally northwest-southeast orientated Western 
Branch extending from Vanrhynsdorp to Paarl, 
and the generally west-east orientated Eastern 
or Southern Branch extending from Hermanus 

to Gqeberha. The zone where the two branches 
meet is known as the “Syntaxis” (which contains 
both styles of deformation that characterise the 
two branches) and extends in a general northeast-
southwest direction from Cape Town to Ceres. 
The Cape Orogeny caused extensive structural 
deformation in the form of folding and faulting of 
the basement rocks and Cape Supergroup, along 
with younger overlying Karoo Supergroup rocks 
close to the orogenic boundary. This resulted 
in the development of large A-shaped (termed 
“anticlines”) and U-shaped (termed “synclines”) 
folds, with the extremely strong and erosion-
resistant quartzitic sandstones of the TMG being 
exposed in the anticlines and forming the major 
high relief mountain ranges we see today, and 
weaker dominant shale-rich units of the Bokkeveld 
and Witteberg Groups being present in the 
synclines forming the deeper weathered valleys.



Groundwater exploration borehole core from the Nuweberg (Grabouw) area 55, showing both unfractured and fractured (with 
reddish-orange coloured iron staining), greyish-white coloured quartzitic sandstones of the Peninsula Formation.

Groundwater exploration borehole core from the Nuweberg (Grabouw) area 55, showing the dark grey coloured shales of the 
Cedarberg Formation (Soom Member specifically) overlying the light grey (with orange-brown coloured iron staining in parts) 

tillites of the Pakhuis Formation (Steenbras Member specifically).
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Thin layer of Pakhuis Formation tillite at Maclear’s Beacon 55.

Pakhuis Formation tillite (glacial conglomerate) on the left, with quartzite and granite dropstone pebbles in a finer, 
muddy to sandy matrix. The sediment is eroded by the moving ice of a glacier and transported along the base of the glacier, 
until it is deposited further down-ice in a moraine (see image on the right for a modern-day moraine at the outflow of a 

glacier in Iceland) 55.
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Localised minor folding (dashed red lines indicating an open 
anticline or A-shaped fold) within relatively flat lying (light 
blue dashed line) Peninsula Formation quartz sandstones near 
Cecilia Ravine, possibly representing a “fault bend fold” linked 
to NE-SW striking thrust faulting (photo looking south-
eastwards towards the Muizenberg Mountains). This local 
anticline forms an overhang along the top of the Constantia 
Nek Jeep Track, where the Black Girdled Lizard (Cordylus 
niger, endemic to the Cape Peninsula) and Southern African 
Rock Agama (Agama atra) can often be observed sunning 
themselves on rocky outcrops 55.

The “Vlakkenberg Monocline” (a monocline is a step-like fold, 
see red dashed lines for shape) within the Peninsula Formation 
at the northern Vlakkenberg section of the Constantiaberge, 
linked to compression with associated NE-SW orientated 
thrusting (photo looking south-westwards from the Constantia 
Nek Jeep Track towards the Constantiaberge) 55.
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Northwest-southeast geological cross section east of Cape Town 
from Gordon’s Bay, through Steenbras Dam and towards Kogelberg, 

showing folding and faulting of the various TMG formations 4.
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Table Mountain is unique within the Cape Fold Belt 
in that it is relatively flat lying and not extensively 
folded (although some smaller localised folding 
does occur), resulting in its iconic planar “table” 
topographic shape. The exact cause of this is 
not fully understood, but it is thought to be 
either a result of the Cape Peninsula Batholith 
(which underlies most of the Cape Peninsula) 
acting as a more solid “microplate” that prevented 
folding of the TMG in this area during the Cape 
Orogeny, or that Table Mountain (and the Cape 

Peninsula) is actually the flatter “hinge zone” 
of a major synclinal fold (whose more steeply 
inclined limbs have now been weathered away). 
Despite being relatively flat and unfolded, Table 
Mountain is extensively faulted, fractured and 
jointed, with the deeply incised ravines and gorges 
(e.g., Slangolie Ravine, Disa Gorge, Cecilia Ravine, 
Nursery Ravine, Skeleton Gorge etc.) caused by 
weathering and erosion along major northwest-
southeast and northeast-southwest orientated 
faults and fractures. This is because fractured and 

brecciated rock is easier to weather and erode 
away compared to extremely strong unfractured 
quartzitic sandstone. As mentioned right in the 
beginning of this section, it is these highly jointed, 
fractured and brecciated Peninsula Formation 
quartzitic sandstones which caused so many 
issues while excavating Woodhead Tunnel. Even in 
more modern times, faulting and fracturing within 
the Peninsula Formation was highly problematic 
in major tunnelling projects such as the Huguenot 
Tunnel along the N1 national road between Paarl 

and Worcester, and the Franschhoek/Jonkershoek 
Tunnels connecting the Theewaterskloof and 
Berg River Dams. 
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Northwest-southeast orientated geological cross section 
across the Back Table from Oudekraal to Kirstenbosch 
National Botanical Garden, showing the approximate 
position of Woodhead Tunnel (which exits in Slangolie 
Ravine just northwards of this cross section plane). Cross 
section is parallel to major NW-SE faults, hence only 
NE-SW intersected faults are shown 56.
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Following the Cape Orogeny, the Gondwana 
supercontinent began to break-up during the 
Jurassic and Cretaceous Periods from about 
180-110 Ma, with the fragments drifting apart to 
form the continents of Africa, South America, 
Antarctica, Australia, Zealandia, the Indian 
subcontinent, and Arabian Peninsula that we 
know today. This caused further major faulting and 
fracturing of the TMG along the Cape Peninsula, as 
well as the intrusion of the False Bay Suite dolerite 
dyke swarm at ~136 Ma, which fed magma to the 
rift zone that caused the opening of the South 
Atlantic Ocean. The False Bay Suite dolerites 
extend in a northwest-southeast orientation 
(intruding into existing faults/fractures) from 
Steenbras Dam, across False Bay (hence the 
name), beneath the Cape Flats and through 
the Cape Peninsula into the Atlantic Ocean. As 
the dykes are softer compared to the TMG and 
basement rocks they intrude, they tend to weather 
extensively and also form valleys where present – 
the False Bay Suite is therefore difficult to see in 
outcrop to the untrained eye, although an excellent 

coastal outcrop is present within Logie’s Bay just 
north of Llandudno Beach.

Millions of years of uplift and erosion followed 
the break-up of Gondwana, resulting in the Cape 
Peninsula landform and Table Mountain that we 
all love and know today. The extreme hardness 
of the TMG quartzitic sandstones was essential in 
preserving the mountain ranges of the Cape Fold 
Belt (including Table Mountain), with the current 
high relief topography having remained relatively 
unchanged for the last 50 million years or so 
due to only a few millimetres being eroded away 
annually. This relative geomorphological stability, 
with its unique mountain and valley microclimates, 
has been the driving force behind the evolution 
of the biodiversity-rich Cape Floristic Kingdom. 
The Cape Floristic Kingdom forms one of the 
six floral kingdoms of the world, and although 
the smallest, is a global biodiversity hotspot 
with exceptional endemic diversity (~3% of all 
species on Earth, covering only 0.06% of Earth’s 
land surface). Sadly, the Cape Floristic Kingdom 

The ~40 m wide (bounded by the dashed red lines on the left image), dark grey coloured False Bay Suite dolerite dyke intruding 
into the whitish coloured Cape Peninsula Batholith at Logie’s Bay, just north of Llandudno Beach 55.

is also currently a global Holocene extinction 
hotspot, with ~13% of all threatened plant species 
on the planet occurring within the kingdom (with 
an additional ~1 500 species considered rare or 
critically rare).

Although the geomorphology of the Cape Fold 
Belt mountains has remained relatively stable 
during the Cenozoic Era (the last 66 million years 
of Earth’s history), the same cannot be said about 
the shoreline around Table Mountain and the Cape 
Peninsula. Sea levels have varied significantly, 
so much so that between 5-1.5 Ma during the 
Pliocene and Pleistocene Epochs when sea levels 
were about 25 m higher than at present the Cape 
Flats was completely covered by sea water, and 
the Cape Peninsula was a mountainous island 
chain separated from the rest of the southwestern 
Cape. Fast forward to the Last Glacial Maximum 
20 000 years ago, and sea levels were about  
125 m lower than at present, with False Bay being 
completely devoid of sea water (you would be able 
to walk across False Bay from Cape Point to Cape 

Hangklip in a day or two) and the shoreline being 
tens of kilometres out to sea. This fluctuating 
climate and associated sea level changes drove 
the deposition of the various river, estuarine, 
shallow marine, and surface dune sediments 
of the Sandveld Group from the Neogene  
(23 Ma) onward, which cover the basement rocks 
in the Cape Flats (and the West Coast up to 
Saldanha Bay) today. The slopes of the Cape 
Peninsula (and entire Cape Fold Belt) are also 
usually covered by Cenozoic weathered quartzitic 
sands and boulders, which is termed scree, talus 
and colluvium. 

The unique geological history of the TMG and Cape 
Fold Belt outlined above has played a significant 
role in the hydrogeological development of the 
secondary or fractured TMG aquifers (i.e., a 
permeable geological unit that allows for the 
movement of groundwater), and the significant 
groundwater reserves that they hold4, 5, 33, 36. The 
TMG contains two major fractured quartzitic 
sandstone aquifers – the Peninsula Aquifer 

Groundwater seepage from Peninsula Formation outcrop along the Constantia Nek Jeep Track, likely discharging from either 
northwest-southeast fracturing or bedding planes. Colonies of the perennial carnivorous plant the Peninsula Sundew (Drosera 
cuneifolia, red plants on the images, which are endemic to the Table Mountain area) are visible along the damp seepage zones 55.

CAPE PENINSULA 
BATHOLITH

LOGIE'S BAY 
DYKE
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(comprised solely of the Peninsula Formation) 
and the Nardouw Aquifer (comprised of the 
Skurweberg and Rietvlei Formations, which occur 
eastwards of Cape Town). Groundwater does not 
occur within the solid quartzitic sandstone matrix 
itself, but instead flows within the secondary 
fractures, joints and faults that were induced 
during the Cape Orogeny and Gondwana break-up. 
The Cape Orogeny was also essential in exposing 
the erosion-resistant TMG quartzitic sandstones 
in anticline folds, which led to the development of 
the high relief Cape Fold Belt mountains – these 
mountains promote highly elevated precipitation 
(rain, mist and snow) driven by the orographic 
rainfall effect (i.e, lifting, cooling and precipitation 
of moisture as it moves over a high relief mountain 
range), with Table Mountain and Dwarsberg 
(in the Hottentots Holland Mountains above 
Stellenbosch) receiving ~1 500-2 500 millimetres 
per annum (mm/a). Not only does this high 
precipitation promote surface water discharge 
in the form of flowing streams and rivers, but also 
significantly recharges the underlying fractured 

TMG aquifers. The sheer size of these aquifers 
(with thicknesses of hundreds to thousands of 
metres) results in huge groundwater storage 
volumes, which operate on millennial instead 
of decadal (or human) time scales, and make 
the TMG aquifers excellent water supply buffers 
against climate change. When these fractures 
daylight at surface groundwater can discharge 
(under certain conditions) as springs or seeps16, 
such as the wide-range of springs within the 
City Bowl and Rondebosch-Newlands-Wynberg 
Spring Systems discussed in the beginning of this 
guidebook. Groundwater springs and seepage 
can also be commonly observed discharging 
from the Peninsula Formation while walking up 
Disa Gorge and down the Constantia Nek Jeep 
Track during the hike, especially during winter. 
These springs and seeps often host (especially 
when permanent instead of seasonal) unique self-
contained groundwater-dependent ecosystems.

The groundwater quality of the TMG aquifers 
is unique and a function of the lithological 
composition of the sandstones. Groundwater 
quality is usually excellent with very low salinities 
(electrical conductivities are generally less than 
50 milliSiemens per metre, which is similar to 
domestic tap water), with the exceptions being 
high concentrations of geogenic (i.e., naturally 
occurring) iron and manganese. These high 
iron and manganese concentrations (the latter 
of which used to be mined in Hout Bay) are 
due to hydrothermal oxide mineralisation via 
fractured zones during the Cape Orogeny27, 
combined with later secondary supergene 
enrichment by groundwater flowing along these 
preferential fracture paths. Minimal dissolved 
oxygen is present due to the relatively deep 
TMG aquifers, and in conjunction with the acidic 
nature of the groundwater results in dissolved 
manganese and iron entering the groundwater 
system. Groundwater pH is generally slightly 
acidic, ranging from 4-6.5 (although sometimes 
as low as 3) – these low acidic pH values within 
the TMG aquifers are a result of the sandstones 
being very quartz rich (>95%), hence having a 
low buffering capacity against organic humic 
and fulvic acids produced by decaying fynbos 
and other organic matter in recharge zones. 
These organic acids also produce the deep 
reddish-orange “tea” coloured (also known as 
“black waters”) rivers and streams throughout 
the Cape Fold Belt. Precipitation of hydrated 
iron, manganese and aluminium oxides can also 
release hydrogen ions into the aqueous system, 
causing further acidification of groundwater. This 
acidic groundwater can dissolve out fractured 
and brecciated quartz sandstone along fault and 
fracture zones, sometimes leading to “pseudo-
karstic” conditions and the development of unique 
cave systems in usually insoluble non-carbonate 
rocks (e.g., the Wynberg Caves near De Villiers 
Dams, and the cave system at Kalk Bay)30.

In addition to the fractured TMG aquifers that 
Cape Town is currently exploring and developing 

in the vicinity of the various major Western Cape 
Water Supply System dams to the east of the city 
(as discussed further on in the guidebook), Cape 
Town already utilises the Atlantis Aquifer (in the 
vicinity of the industrial suburb of Atlantis) and is 
developing the Cape Flats Aquifer (the latter of 
which is already significantly used for agriculture 
in the Philippi Horticultural Area). Both the Atlantis 
and Cape Flats Aquifer are primary unconsolidated 
sand aquifers (i.e., groundwater occurs within 
the primary porosity in between the individual 
sediment grains) hosted within the Cenozoic 
Sandveld Group sediments. The Malmesbury 
Group and Cape Granite Suite generally form lower 
yielding basement aquifers, with groundwater 
restricted to the upper 50-100 m weathered and 
fractured zone of the basement rocks. These 
basement aquifers are generally targeted by 
private domestic, industrial and commercial users 
via shallow boreholes in the Southern Suburbs, 
City Bowl, Atlantic Seaboard, Table Bay and 
Somerset West regions. The deeper unfractured 
basement shales and granites form aquitards 
(groundwater flow restrictive geological unit) 
and aquicludes (impermeable geological unit). 

Deep reddish-orange “tea” coloured water (likely a mix 
between surface water and groundwater seepage) in a 

wetland on the Central Table 55.
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Geological map of the recommended Table Mountains 
dam hiking route and surrounding area (geology from 

the 1:50 000  Cape Town 3318CD and Cape Peninsula 
3418AB geological maps) 15, 16, 40, 41, 56.
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Stratigraphy and hydrostratigraphy of the 
southwestern Cape. Only the Cape Peninsula 
Batholith, Table Mountain Group (Graafwater, 
Peninsula and Pakhuis Formations) and various 
scree/alluvial sediments of the Sandveld Group 
occur in the Table Mountain area along (or in the 
near vicinity of ) the hike (compilation of  2, 4, 11, 12, 

13, 15, 19, 20, 23, 24, 25, 32, 33, 36, 40, 49, 51, 52).

STRATIGRAPHY HYDROSTRATIGRAPHY
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It soon became apparent that assurance of supply 
was required to feed the Woodhead Tunnel, 
particularly in the low rainfall summer periods 
when the Disa River levels dropped. In 1890, 
Scottish hydraulic engineer Thomas Stewart was 
engaged to design and build the first dam on 
Table Mountain (and one of the first dams built in 
South Africa), the Woodhead Dam (also named 
after Sir John Woodhead). He designed a gravity/
masonry wall comprised of sandstone blocks, 
which would span 245 m across the upper Disa 
Gorge (damming the Disa River). Stewart made 
his name on this dam and established himself 
as the “Father of Consulting in South Africa”. 
Four more Table Mountain dams were to follow 
the Woodhead Dam, with the selection of Table 
Mountain as a preferred dam site near Cape 
Town due to the high precipitation (driven by the 
orographic rainfall effect, as explained earlier). 
Table Mountain has an average mean annual 

precipitation of ~1 500 mm/a, which can increase 
up to ~2 500 mm/a during high rainfall years.

400 local labourers were employed, and the site 
of the Woodhead Dam was cleared. Materials 
were hauled up Kasteelspoort by long lines of 
porters. This slow and back breaking manual effort 
was in due course replaced by mules, and finally 
mechanised assistance in the form of a cableway 
and railway line. Construction on Woodhead Dam 
started in 1894 and the last stone was laid in 
May 1897, taking four years to build. It provided  
955 Ml of storage on completion, about five times 
the capacity of the City Bowl reservoirs and a great 
boost to Cape Town’s water security, for a while! 
In 2008, the American Society of Civil Engineers 
designated Woodhead Dam as an “International 
Historic Civil Engineering Landmark” 1.

The Woodhead Dam

Groundwater discharge from the Kommetjie Spring 
near Forresters Arms in Newlands 55.

Laying of the foundation stone of the Woodhead Dam in June 1894 35.
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The Woodhead Dam (built from 1894-1897) wall in 2021 55.
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Steam train used in the construction of the Hely-Hutchinson Dam is now on exhibit at the Waterworks Museum 55.

Historic view (1900) of Woodhead Dam and its spillway 35.

Present day (2021) Woodhead Dam 55.

Control valves to release water from Woodhead Dam down Disa River gorge. The mechanism dates 
back to the building of the Woodhead Dam wall in 1897 55.
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In 1893 an aerial cableway was constructed to 
transport both men and materials from the Atlantic 
Seaboard to the Woodhead Dam construction site. 
The Kasteelspoort Cableway was 1 600 m long 
and rose 700 m from its base near Camps Bay, 
using open skips to carry supplies and materials. 
Powered by a steam winch it carried 155 kg to 
the top in 12 minutes. In comparison, the modern 
Table Mountain Aerial Cableway is 1 200 m long 
and rises 715 m in five minutes.

Kasteelspoort Cableway 
and Steam Train

View from the top of the Kasteelspoort Cableway in the 1890s standing at nearly 700 m above its base near present-day Camps Bay 3.

Kasteelspoort Cableway in the 1890s 3, 34.

From the summit at the top of Kasteelspoort, 
a mini railway track was laid down and a small 
Scottish-built steam locomotive was sent to 
the mountain top to haul the material to the 
Woodhead Dam construction site. The locomotive 
was brought up the cableway in parts and 
reassembled. It now rests as an exhibit in the 
Waterworks Museum at the Hely-Hutchinson Dam.

Camps Bay beachfront, Victoria Road circa 1905 50.
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Remnants of the Kasteelspoort Cableway infrastructure at the “Diving Board” overlooking Camps Bay and Bakoven 55.

Present day photograph of winches used for the Kasteelspoort Cableway now stored at the Waterworks Museum 55.

After the completion of the Woodhead Dam in 
1897, water consumption by Cape Town had, 
predictably, overrun supply. Work therefore began 
immediately in 1898 on the Hely-Hutchinson 
Dam further upstream in the same Disa River 
catchment, which was completed by 1904 with 
a capacity of 925 Ml (similar in size to Woodhead 
Dam). Hely-Hutchinson Dam was named after 
Sir Walter Francis Hely-Hutchinson, Governor 
of the Cape Colony from 1901-1910. Both these 
dams are still used today to provide water to 
Camps Bay and the higher lying areas of the City 
Bowl. Water from the dams is discharged down 
the Disa River gorge, which then feeds into the 
Apostle Tunnel (see description below; formerly 
into the Woodhead Tunnel). From the Apostle 
Tunnel water is discharged into the connecting 
Pipe Track pipeline, which transports water to the 
Kloof Nek Water Treatment Plant (instead of the 
Molteno Reservoir in the past).

The then independent municipality of Wynberg 
followed Cape Town’s lead to solve their water 
supply issues, designing and constructing 
the Victoria (128 Ml in size, built 1896, named 
after Queen Victoria of the United Kingdom) 
and Alexandra (126 Ml in size, built 1903, also 
possibly named after Queen Vitoria, whose birth 
name was “Alexandrina”) Dams. These dams 
were constructed on the Disa Stream, a separate 
tributary to the main stem of the Disa River (within 
which the Woodhead and Hely-Hutchinson Dams 
were constructed). These dams did not solve 
Wynberg’s water supply problems over time 
however, and in 1910 a third dam, the De Villiers 
Dam (243 Ml in size, likely named after Sir David 
Pieter de Villiers Graaff, famous South African 
politician and magnate, and Mayor of Cape Town 
from 1891-1892), was constructed downstream 
of the Alexandra and Victoria Dams. Like the 
Woodhead and Hey-Hutchinson Dams, water 
from these three dams is still used to this day. 

The three dams are all interlinked with gravity 
flow from Victoria Dam via Alexander Dam into 
De Villiers Dam, after which flow is directed down 
the valley below the De Villiers Dam wall and is 
collected at the lower reaches of the Disa Stream 
in Orange Kloof. From here water is pumped to 
the Contantia Nek Water Treatment Plant, where it 
is incorporated into Cape Town’s main bulk water 
supply for the Southern Suburbs and Hout Bay.

During the peak Table Mountain dam construction 
period the mountain top site had a small village 
with rows of huts and a small shop. This is now 
the site of the Waterworks Museum, founded in 
1972 by Terence Timoney (a retired waterworks 
engineer) and now managed by the City of Cape 
Town’s Water and Sanitation Department. The 
rugged relief of Table Mountain and hardness of 
its rocks due to the dominant Peninsula Formation 
quartz sandstone lithology made building the 
five Table Mountain dams a great engineering 
feat, and the Waterworks Museum preserves this 
construction history.

By 1910 the five Table Mountain dams were 
completed, and the total storage had now risen 
to approximately 2 400 Ml, about 12 times the 
original capacity of the town's original City Bowl 
reservoirs. For a period, it seemed that Cape 
Town’s now quarter of a million (about 250 000) 
residents had water security.

More Table Mountain 
Dams
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Overlooking the Hely-Hutchinson Dam and associated construction village in 1904 (left) 3 and the 
Waterworks Museum today (right) 55.

Hely-Hutchinson Dam and the uppermost part of Woodhead Dam, looking southeastwards from the Valley of Isolation through 
Skeleton Gorge towards the Cape Flats and the Hottentots Holland Mountains in the distance  55.

Hely-Hutchinson Dam (left) and Woodhead Dam (right), looking southwestwards from the Valley of Isolation across the Back Table 
and through Disa Gorge towards Hout Bay and The Sentinel in the distance. Note the distinct greyish-white quartzitic sandstone 

outcrops of the Peninsula Formation surrounding the dams and forming the elevated mountains in the distance 55.

Victoria Dam (built in 1896), the first of the three Table Mountain dams to supply water to  
Constantia Nek Water Treatment Plant above Hout Bay 55.

Alexandra Dam (built in 1903) to the east of and upstream from Victoria Dam, which takes overflow from Victoria Dam 
(and second dam in line supplying the Constantia Nek Water Treatment Plant) 55.

The De Villiers Dam (built in 1910), the third and final dam in the line supplying the Constantia Nek Water Treatment Plant 
(receiving overflow from the upstream Victoria and Alexandra Dams) 55.
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The De Villiers Dam wall built above the Disa Stream 55.

The Waterworks Museum, home to all memorabilia associated with the construction of the 
Table Mountain dams in the late 1800s and early 1900s 55.

TABLE MOUNTAIN DAMS STORAGE AND POPULATION 
BETWEEN 1880 - 1910
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Storage capacity of the Table Mountain dams in million litres (Ml) for the period 1880 to 1910 in 
relation to Cape Town’s rapidly expanding population, which had reached ~171 000 by 1901. The 

Woodhead and Hely-Hutchinson Dams have a much larger storage capacity than all four City Bowl 
reservoirs combined (shown on left) - Woodhead Dam storing 955 Ml (about five times the capacity of 

the City Bowl reservoirs) and Hely-Hutchinson Dam storing 925 Ml 3, 12, 17, 38, 43, 46, 47, 48, 53, 59.



The limited capacity of the Woodhead Tunnel 
constructed in 1891, and erosion and rock collapse 
of sections underlying the Slangolie Ravine (which 
occasionally swept away portions of the tunnel 
pipeline), eventually led to the decommissioning of 
the tunnel. A more robust scheme for channelling 
water from the Woodhead and Hely-Hutchinson 
Dams via the Dias River was designed, in the form 
of the Apostle Tunnel. The Apostle Tunnel was 
constructed approximately 700 m up the Disa 
River valley, was about twice the length (1 300 m) 
of the Woodhead Tunnel, and was completed in 
1966. Unlike its pipeline-in-a-tunnel predecessor, 
the Apostle Tunnel is an open water concrete lined 
tunnel. The Apostle Tunnel exits along Woody 
Ravine, north of the original Slangolie Ravine, 
and still carries water to this day to the Kloof Nek 
Water Treatment Plant via the Pipe Track pipeline.

The development of the Apostle Tunnel ended the 
historical period of the design and construction of 
the Table Mountain dams, which, although still in 
use today, make up less than 0.5% of Cape Town’s 
current modern day water storage capacity. This 
was followed by the great Western Cape dam 
construction period from the 1920s to mid-2000s, 
which led to the development of the Western 
Cape Water Supply System (WCWSS).

The Apostle Tunnel

The Apostle Tunnel has now replaced the Woodhead Tunnel as 
an open sluice, diverting water from the Woodhead and Hely-
Hutchinson Dams discharged into the Disa River, emerging 
along the Pipe Track north of the old Slangolie Tunnel at 
Woody Ravine 55.

56 57
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Inside the Apostle Tunnel showing the long staircase (possibly the 
longest staircase in the Southern Hemisphere, with over 1 300 
steps) and the open water sluice on either side of the stairs 55.
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Population growth in Cape Town was relatively 
steady and remained below 200 000 people up 
until 1900, under which the Table Mountain dams 
mostly coped with supplying water to the city. 
The 20th century saw the beginning of a rapid 
rise in population however, which by 2000 had 
reached almost 3 million people. Even more rapid 
population growth and domestic migration from 
rural areas and other provinces followed, resulting 
in the present-day Cape Town population of 
approximately 4.5 million people. This has placed 
unprecedented demands on water, reaching up to 
1 000-1 100 Ml/day in summer prior to the “Day 
Zero” drought (with daily demand currently in the 
order of ~700-800 Ml/day)9. The combined City 
Bowl reservoirs (~200 Ml) and Table Mountain 
dams (~2 400 Ml) storage of ~2 600 Ml would 
only store enough water to supply Cape Town 
with 3-4 days’ worth of current daily demand.

This increasing water demand during the 20th 
century resulted in the construction of the big 
five dams of the WCWSS – Steenbras (Upper 
[31 767 Ml, completed in 1977] and Lower  
[33 517 Ml, completed in 1921]), Wemmershoek  
(58 644 Ml, completed in 1957), Voelvlei  
(164 095 Ml, completed in 1971), Theewaterskloof 
(480 188 Ml, completed in 1979) and the Berg 
River (130 010 Ml, completed in 2007) Dams. At 
present, these major WCWSS dams provide a 
total combined storage of almost 900 000 Ml (or  
900 million cubic metres), which is about 375 
times the volume of the early five Table Mountain 
dams (or <0.5% of the total storage of the major 
WCWSS dams). Within the WCWSS ~60-65% 
of the water in the system is used for municipal 
supply to Cape Town; ~30-35% is used for 
agricultural irrigation schemes in the Berg River, 
Theewaterskloof and Riviersonderend valleys; 
and ~5% is used by small towns in the West 
Coast and Boland regions. Upper Steenbras Dam, 
Rockview Reservoir and Kogelberg Dam are also 

the essential components of the Steenbras PSS 
and Palmiet PSS, which are major (and currently 
the only) hydropower sources in the Western 
Cape.

Yet is the WCWSS sufficient to supply enough 
water for all residents and industrial, commercial 
and agricultural users of Cape Town and the 
greater surrounding southwestern Cape region, 
meeting the United Nations 2030 Sustainable 
Development Goals 6 (“Clean Water and 
Sanitation”) and 11 (“Sustainable Cities and 
Communities”) in the process? The history of 
Cape Town’s water so far has shown that demand 
always catches up with supply as the population 
and agri-industrial potential of the Western Cape 
continues to grow. To exacerbate matters, global 
climate is changing and future temperature and 
rainfall forecasts do not bode well for the Mother 
City. There is also no more space in the greater 
southwestern Cape region to build another large 
dam(s), and therefore Cape Town has begun 
exploring and developing alternative bulk water 
supply options such as groundwater abstraction 
(from the primary Atlantis and Cape Flats Aquifers, 
and fractured TMG aquifers), desalination of sea 
water, and water re-use of treated effluent9. 
This reduces the risk of supply system failure 
(especially during drought), due to the conjunctive 
use of multiple water sources, and a decrease in 
the over-dependence of surface water (which is 
at significant risk to climate change).

The Western Cape 
Water Supply System

Storage capacity in million litres (Ml) of the City Bowl reservoirs, Table Mountain dams, and the WCWSS 
for the period 1886 to 2010 in relation to Cape Town’s booming population, which had reached ~3 605 000 by 

2010. The City Bowl reservoirs and Table Mountain dams pale in comparison to the dams of the WCWSS, where 
Theewaterskloof Dam has the greatest capacity of all the dams at 480 188 Ml. At present, these major WCWSS 

dams provide a total combined storage of ~900 000 Ml – about 375 times the volume of the early five Table 
Mountain dams 3, 12, 17, 38, 43, 46, 47, 48, 53, 59.

CITY BOWL RESERVOIRS, TABLE MOUNTAIN DAMS AND WCWSS STORAGE 
COMPARISON AND POPULATION BETWEEN 1886 – 2010
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WCWSS dams and major aquifers (aquifer boundaries in red) being targeted by the
City of Cape Town for future bulk water supply 9, 13, 21, 56, 56a.

Most cities in the Mediterranean climates of the 
world (e.g., California in the United States of 
America, Perth in Australia, Sao Paulo in Brazil, 
and the southern Mediterranean region of Europe) 
are challenged by water shortages, so this is not 
exclusive to Cape Town. All these Mediterranean 
climate zone regions have the following in 
common: hot dry and windy summers leading 
to high evaporation rates and cold wet winters. 
Cape Town’s mean annual rainfall is generally 
less than 600 mm (excluding the high elevation 
mountain ranges, which get elevated orographic 
rainfall in excess of 1 000 mm/a), which is well 

Cape Town’s
Mediterranean 
Climate

below the world average of approximately  
1 000 mm/a. Lower rainfall generally occurs in the 
Cape Flats area (~500 mm/a) due to it being in the 
“rain shadow” of the Cape Peninsula. Cape Town’s 
rain is also not uniformly distributed throughout 
the year, and more than half falls in the winter 
with only 5% falling over the summer period (the 
latter when water is most required). Low average 
rainfall and an uneven annual rainfall distribution 
are some of the challenges facing Cape Town’s 
(and the greater Western Cape’s) water security.

The bell-shaped curve of monthly rainfall (21-year Climate System Analysis Group average; 1979 to 2000) at Cape Town 
International Airport shows Cape Town’s strong winter rainfall pattern with dry summers. The long-term average annual rainfall is 
499 mm (Mean Annual Precipitation (MAP); dashed grey line) and the low recent 2018, 2019, and 2021 rainfall years are shown 

(with 2020 meeting MAP) 10, 45.

LONG-TERM RAINFALL (mm) RECORDED AT 
CAPE TOWN INTERNATIONAL AIRPORT
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BIOMES

Boreal Forests/Tiaga

Mediterranean Forests, Woodlands & Scrub

Temperate Grasslands, Savannas & Shrublands

Deserts & Xeric Shrublands

Montane Grasslands & Shrublands

Tropical & Subtropical Coniferous Forests

Tropical & Subtropical Moist Broadleaf Forests

Tundra

Flooded Grasslands & Savannas

Temperate Broadleaf & Mixed Forests

Tropical & Subtropical Dry Broadleaf Forests

Mangroves

Temperate Conifer Forests

Tropical & Subtropical Grasslands, Savannas 
& Shrublands

 Mediterranean climate zones with hot 
dry summers are predisposed to impacts 
of climate change due to increased 
temperatures, increased evaporation, and 
decreasing rainfall 56, 56c.
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Was the 2015-2018 “Day Zero” drought in Cape 
Town and the greater southwestern Cape a 
climate change phenomenon or just part of our 
cyclical climatic patterns? As we can see from 
satellite photos and time series graphs of rainfall, 
Cape Town has experienced several significant 
drought years over the last century, and the 
protracted drought that ravaged the Western 
Cape between 1926 and 1939 was considerably 
dryer and lasted longer than the recent 2015-2018 
“Day Zero” drought 29.

The distinguishing factor in more recent droughts 
is the significant population growth of the  city, 
and hence a water demand that is outstripping 
supply and storage. The 2015-2018 “Day Zero” 

drought can therefore be considered part 
meteorological and part an anthropological (or 
“human-induced”) drought. 

However, rainfall measured at Cape Town 
International Airport (CTIA) indicates that despite 
the repeated and cyclical droughts, we do see 
evidence of a decline in rainfall over the last three 
decades (1991 to 2020). 

Past Cape Town 
Droughts 

Theewaterskloof Dam, the largest dam in the Western Cape (480 188 Ml), shown in September 2017 at ~25% full 
during the most recent “Day Zero” drought (top) compared with September 2021 (bottom) in full recovery at over 

100% full 56, 56b.

CAPE TOWN'S LONG-TERM SEASONALITY

Cape Town’s long-term seasonality (21-year 
Climate System Analysis Group average; 
1979 to 2000) showing that 60% of our 
annual rain falls in winter, rendering 
summers hot and dry 10.
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 Decreasing rainfall trend for Cape Town over the last 30 years (based on rainfall 
measured at Cape Town International Airport) 45.

ANNUAL RAINFALL (mm) AT CTIA BETWEEN 1991 – 2020
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Visual representation of the population growth of Cape Town in relation to historical droughts over the past century, from 1900 
to 2018. The MAP is included as 542 mm (1981 to 2010 30-year Climate Norm). The population data has been interpreted from 
approximations as accurate historical data was not available at the time of publication. The droughts that occurred in the earlier 
part of the century (1929 to 1940) were more severe and longer lasting than the current “Day Zero” (2015 to 2018) drought. 
However, the impact of population growth and infrastructural/agricultural expansion suggests that, while both periods were 
subject to lower rainfall, the difference is that the latest drought is a combined anthropological and meteorological drought, while 
the earlier droughts were meteorological droughts 38, 44, 46, 47, 48, 59.

Cape Town City Hall  1905 Cape Town Stadium 2009Opening of the Table Mountain Aerial Cableway 1939 Artscape (Nico Malan) Theatre Centre 1971
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Cape Town’s summer weather is dominated by 
a large high-pressure cell known as the South 
Atlantic High Pressure (SAHP), which sits between 
Africa and South America over the Atlantic Ocean. 
Acting like a big buffer, it forces the mid-latitude 
cyclones or cold fronts to move around it to the 
south.

The SAHP usually shifts northward in winter 
(May to September) permitting these westerly 
weather systems and cold fronts to move across 
the Southern African sub-continent, bringing rain. 
Then in the summer the SAHP migrates south and 
forces the cold fronts southwards, which means 
they mostly miss the sub-continent and rain out 
in the Southern Ocean (which is of no use to us 
in the Western Cape). The presence of the SAHP 
offshore of Cape Town in the summer also results 
in the strong southeasterly “Cape Doctor” winds 
(termed this because it usually blows away any 
pollution caught in the low relief Cape Flats area), 
whereas in winter northwesterly winds related to 
passing cold fronts tend to dominate.

Recent years indicate the SAHP and South Indian 
High Pressure (SIHP) are stubbornly south of their 
normal mean annual positions, and not migrating 
northward during winter as they usually should. 
The SAHP hence deflects much-needed cold 
fronts and moisture-laden maritime air away from 
our surface water and dam catchment areas in the 
Cape Fold Belt mountains during winter, resulting 
in reduced winter rainfall and surface water runoff 
into the WCWSS and Table Mountain dams.

The reason for the movement of the high-
pressure systems to the south is the warming 
of the Southern African sub-continent. Climate 
change predictions suggest that temperatures 
over the Western Cape may rise between 1°C and 
2°C this century, which will lead to an increase 
in evaporation and associated increased stress 

on water resources. This temperature rise will 
further strengthen the high-pressure systems 
to stubbornly remain in-situ further southwards, 
strengthening southeasterly winds that will likely 
blow more frequently. Stronger and more frequent 
southeasterly winds will also further cool already 
frigid (due to the cold Benguela Current) West 
Coast ocean temperatures, leading to increased 
dryness across the region (due to cooler air above 
cold sea water holding less moisture).

Droughts in other parts of the word also impact 
our rainfall. Brazil and parts of South America are 
also facing prolonged droughts due to climate 
change, deforestation, and natural El Niño/La 
Niña cycles (i.e., the El Niño-Southern Oscillation 
[ENSO], which is the natural phenomenon of 
fluctuating winds and sea surface temperatures 
in the Pacific Ocean). The extensive forests of 
the Amazon River basin generate atmospheric 
rivers of moisture, feeding Brazil and Paraguay 
and migrating across the Atlantic Ocean, bringing 
moisture to the shores of the Western Cape. 
The dual impact of deforestation at source in 
the Amazon River basin and strengthening of 
the SAHP is both diminishing and deflecting 
the available moisture along the West Coast 
of Southern Africa respectively, enhancing the 
probability of drought in the Western Cape 39.

Why is the Western 
Cape Getting Drier?

Atmospheric rivers (blue shaded areas) are shown emanating from the Amazon River Basin and transporting long narrow bands 
of moisture across the South Atlantic Ocean to arrive at the shores of the Western Cape. The upper diagram representing the 2015 – 
2017 drought period shows the amount of moisture present in the atmosphere off the southwestern tip of Africa (orange shaded area) 
had decreased from the long-term 1979 – 2017 average, as shown in the lower diagram (modified from 39).

RIVERS OF MOISTURE, RIDING THE JET STREAM

2015 - 2017

1979  - 2017

Moisture Content

Low High
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The SAHP and SIHP straddle the southern portions of Africa either side of the continent, with the SAHP generating southeasterly winds and 
blocking the passage of winter cold fronts and rain to the Western Cape. The average position of the SAHP and SIHP systems are outlined by 
the black contour showing the long-term (1979 to 2017) historical position, while the pink contour shows that the recent 2015-2017 position, 
associated with the drought period, has moved southwards. The orange and red shaded high pressure systems have moved south of the continent 
and are blocking the passage of cold front systems, which follow jet streams (black - historical and pink - recent) (modified from 39).

SAHPSubtropical Jet

Polar Jet

SIHP

Mean
2015 - 2017

OCEAN HIGH PRESSURE SYSTEMS, MOVING SOUTH

Sea Level Pressure

Low High
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Early morning inversion layer smog and haze over the low relief Cape Flats, in between the Cape Peninsula (from where the 
photo is taken) and Hottentots Holland Mountains (eastwards in the distance). This smog is likely comprised of tropospheric ozone, 
nitrogen oxides and smoke, derived from vehicle emissions, industrial activities and fires in informal settlements. The southeasterly 
“Cape Doctor” winds, which usually appear in summer during SAHP dominance, blow this smog out to sea at Table Bay (towards 
the left of this photo), ensuring clearer conditions within the Cape Flats 55.

7574



76 77

The History of the Table Mountain Dams and Cape Town’s Water Supply Geoheritage Field Guidebook: Series 1

The authors hope that this guidebook and 
hike help the reader and walker reflect on the 
almost one billion years of Earth’s history that 
led to the formation of Table Mountain, and the 
way humans are dependent on, interact with 
and impact upon this unique natural feature in 
association with modern hydroclimatology and 
future climate change. A view from the edge of a 
ravine overlooking either the Southern Suburbs/
Cape Flats or Atlantic Seaboard can show the 
extent to which humans have altered the natural 
environment during the current Holocene (and 
unofficial Anthropocene) epoch, while putting 
into perspective the extent of conjunctive bulk 
water supply required (and developed prior) for 

Closing Reflection

Eastward view above Cecilia Ravine (near the head of De Villiers 
Dam) across Cape Town’s Southern Suburbs and Cape Flats, with 
the Hottentots Holland Mountains in the distance 55.

Dr Chris Hartnady taking a rest on Peninsula Formation quartzitic 
sandstone outcrop, likely thinking about the geology and structure 
of the TMG and the Cape Fold Belt, and how the fractured TMG 
aquifers can play a significant role in meeting Cape Town’s water 
demand into the future 55.

an exponentially increasing municipal population. 
It is also hoped that the reader and walker gain 
a better appreciation and greater feeling of 
ownership for the natural history of the city they 
live in, and will strive to preserve this geoheritage 
for future generations.
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“Their voice carries on, on the waves…” Neurosis – The Tide
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on the road to the Naukluft Mountains, 
central Namibia, 2014 55.
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