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ABSTRACT. Rapid global urbanization and the knowledge that ecological systems underpin the future sustainability and
resilience of our cities, make an understanding of urban ecology critical. The way humans engage with ecological processes
within cities is highly complex, and both from a social and ecological perspective these engagements cannot be interpreted
meaningfully on the basis of a single timeframe. Historical analyses offer useful insights into the nature of social-ecological
interactions under diverse conditions, enabling improved decision-making into the future. We present an historical review of
the evolving relationship between the urban settlement of Cape Town and the ecological processes inherent to its natural
surroundings. Sinceits establishment, the people of Cape Town have been acutely aware of, and exploited, the natural resources
presented by Table Mountain and its surrounding wilderness area. An examination of this pattern of engagement, explored
through an ecologica process lens, in particular drawing on the terminology provided by the ecosystem services framework,
reflects a journey of the changing needs and demands of a growing urban settlement. Ecological processes, and their ensuing
flow of ecosystem services, have been exploited, overexploited, interrupted, reestablished, conserved, and variably valued
through time. Processes of significance, for example water provision, soil erosion, the provision of wood and natural materials,
and therole of fire, are presented. This historical analysis documents the progression from awildernessto atamed and largely
benign urban environment. Evident is the variable valuing of ecosystem service attributes through time and by different people,

at the same time, dependent on their immediate needs.
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INTRODUCTION

A recent review of urban ecology research shows both alack
of and the misrepresentation of urban ecology research
(Corbyn 2010). Not only do ecologists tend to avoid urban
systems, but when they do work in them they are likely to
misrepresent them. This suggestsalack of desireto engagein
uniqueurbandrivers, perhapsfor their complexity andrelative
novelty (Corbyn 2010). In particular the way humans engage
with ecological processes within cities is highly complex.
With rapid global urbanization, with a predicted increase in
the immediate urban footprint by 1,000,000 km2 by 2025
(McDonald 2008, Wilby and Perry 2006), research into urban
ecology isnow considered critical (Niamelaet al. 2011, Pickett
et al. 2008). In recent years an ecosystem services focus has
emerged as a useful way to explore human-ecological
interactions (MEA 2005). Ecosystem services (and
disservices) are those ecological process end points that
benefit human wellbeing. These have been divided into
provisioning, regulatory, cultural and supporting services
(MEA 2005).

Ecologica systems, highlighted as underpinning our social
fabric by the ecosystem services framework, are typically
dynamic often following long-term cycles of succession and
climax (Redham 2011). Both Holling and Gunderson (2002)
and Walker et al. (2006) warn that no social-ecol ogical system
can be understood on the basis of a single time-shot. Whilst
the ecosystem services research area has rapidly advanced in

thelast decadethereisaconspicuousfailureto consider longer
temporal scales within these studies (Lyytimaki and Sipila
2009, Holling and Gunderson 2002, Walker et al. 2006). The
past offers useful insightsinto the nature of social-ecological
interactions under diverse conditions and elucidates the
implications of decisions made (Costanzaet al. 2007). Thisis
in keeping with similar work by Barthel et a. (2010) who
explore socia ecological memory, building on the notion of
collective social memory (Rothstein 2000), where adopting
an historical analysis of people’'s engagements with the
environment and ensuing ecological responses enables us to
understand past engagements and actions and determine the
implications for the environment (Barthel et al. 2010). This
could in turn facilitate improved decision-making into the
future(MEA 2005, Costanzaet al. 2007, Redham 2011). There
isalso amarked paucity of ecosystem servicesresearch inthe
urban context, and none of substance that considers longer
temporal scales (Lyytimaki and Sipila 2009).

We present an historical review of the evolving relationship
between the urban settlement of Cape Town and the key
ecological processes inherent to its natural surroundings. It
draws on published historical works, read from an ecological
perspective, and presents specific cases which serve to
characterize the ecology of this developing city. We readily
acknowledge the constraints of such an historical analysis
which by nature must sit between socia construct and
historical fact (Barthel et al. 2000). We adopt an ecosystem
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services framework to tease out the dynamic relationship
between people and this natural environment. In taking an
historical view and focusing on the emergence of the City of
Cape Town, it simultaneously contributes new material to the
growing ecosystem services literature and expands our
understanding of the ecology of cities. The City of Cape Town
providesanideal study area, givenitsrelatively short and well
documented history (Hall 2001, Hall 1993, Hall and Markell
1993), itsgeographic location on thetip of Africaasignificant
point on maritime trade routes, and its heterogeneous and
extraordinarily rich ecology (Myerset a. 2000). Inthisreview
wepresent fivediscretetimeperiodsrel atingtothecity starting
with transhumance use, to early Dutch exploitation, through
to true col onization by the British, the establishment of Union
and apartheid, and finally to post democracy city planning.

PREHISTPRY: EARLY EXPLOITATION, MOBILITY,

AND WILDERNESS

Archaeological evidence shows that the broader area that is
Cape Town today has been occupied for thousands of years,
initially by the San who were hunter-gatherers who lived
throughout the southern African continent (Mountain 2003).
From the late Pleistocene there is evidence of manipulating
and managing the environment in order to promote ecosystem
service provision. The indigenous fynbos vegetation of the
Capeisbothfire-proneand fire-adapted and fireisan essential
ecological driver for the persistence of the flora of this
botanically diverse region (Le Maitre and Midgley 1992).
Archaeological evidencesuggeststhat prehistoric peopleused
fire as an effective means of influencing the ecology of the
natural environment to ensure the delivery of provisioning
services (Richardson et al. 1992, Deacon 1983). Specifically,
fire was used to encourage certain bulb speciesin a system of
dedicated patch foraging for food provision (Deacon 1992,
Richardsonet al. 1992, Deacon 1976, Hall 1984). Theterritory
occupied and used by each group of San people was handed
down through a system of familial inheritance, resulting in
long periods of ownership and geographical association
(Mountain 2003). Stories, myths and legends which draw on
familiar landscape serve as evidence the strong associations
between people and their landscape (Chennells 2003,
Mountain 2003).

There was asignificant shift in emphasis regarding the use of
the natural environment with the arrival of the Khoekhoen
(semi-nomadic herders), in the Cape around 2000 years ago
(Mountain 2003, Deacon 1983). The Khoekhoen bought herds
of sheep and cattle with them, requiring considerably greater
exploitation of natural resources in the form of grazing and
water. The Khoekhoen took up the use of fire to stimulate
grazing for their substantial herds (Deacon 1992). This was
done on a far greater scale than practiced by the San. On
passing the Cape in 1495, the Portuguese explorer Vasco da
Gama, named it the ‘tierra del fume', translated as land of
smoke, in response to the billowing smoke he saw from fires
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fromthemainland. Whilewecannot know if thesewerenatural
or intended fires, it entrenches the idea of the significance of
fireasanecological driver of thissystem, and onethat certainly
would have loomed large in the lives of those inhabiting the
Cape (Luckhoff 1951).

There was conflict between the San and the Khoekhoen over
provisioning services. The Khoekhoen herds were large, for
example with a single herd of 20,000 sheep and cattle being
recorded by settlers in 1652 (Luckhoff 1951). This herd is
described as entirely denuding the areain which it was set to
grazewithin amonth (L uckhoff 1951) before being moved on
as part of alarge-scale transhumance pattern (Smith 1983).
The use of extensive burning to stimulate grazing combined
with the heavy grazing of these large herds reduced the
available pasturagefor wild game, in turn reducing wild game
numbers. While the Khoekhoen kept livestock they seldom
atetheir cattlewhich had acultura significance (Boden 2000)
but preferred to support themselves, like the San, on hunted
wild game. The San, faced with reduced areafor gathering in
response to large fires in areas not determined by them, and
reduced available game for hunting, started to steal domestic
livestock from the Khoekhoen and inevitable conflict ensued
(Luckhoff 1951). One thousand five hundred years after the
arrival of the Khoekhoen, whileboth groupswerestill present,
the writings of early European settlers suggest that the
Khoekhoen had clearly come to dominate (Luckhoff 1951).
The few remaining San were assimilated into the Khoekhoen
and thus the term Khoe-San emerges.

Reflections on the early history of human settlement in the
Cape Town area show the significant use of fire asameans of
manipulating the natural environment. For the San this was
purely for provisioning purposes. The shift from San to
Khoekhoen dominated occupation sees a change in both the
scale and motivation of the use of fire from small areas to
stimulate provisioning servicesto large areasfor provisioning
in order to support cultural aspects of life. The role of fire
foregrounds the value of an historical reflection where
elements of thefunctioning ecology, itsdriversand effectsare
variably valued by different people, in this instance, at the
sametime.

1650 — 1700: EARLY SETTLEMENT, TAMING THE
WILDERNESS

During the 16" and 17" centuries trade between the Europe
and Asia, primarily for silk and spice, became restricted by
the dominance of the Ottoman Empire who controlled
extensive territories that formed a barrier to trade. The need
for an alternative route, via the sea, became critical. The sea
route around Africa was long and unworkable without some
place to stop to replenish supplies. Early attemptsto navigate
this without stopping for fresh water and produce saw whole
crews lost to scurvy, giving rise to tales of unmanned ghost
ships (Luckhoff 1951). What was needed was a site midway
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between Europe and the East, with abundant water, wood, wild
game and the potential to grow fresh produce, to service
passing ships. Examination of various options showed the
Cape, dready well known to European travelers, to be most
favorable (Wordenet al. 1998, Luckhoff 1951). After attempts
by various groups at actual settlement and control, primarily
foiled by the indigenous people, it was the Dutch East India
Company, apowerful economic enterprise, who established a
refreshment station at the Cape in 1652, under the command
of van Riebeeck (Worden et al. 1998).

Herewith began an era of intense exploitation and over-
exploitation of ecological resources as early settlers set out to
dominate and subdue the wilderness of the Cape (Hall 2001,
Hall 2008). Perennial water isan unusual featurein theregion
and the perennial spring water emerging from the Table
Mountain Group aquifer (February et al. 2004) at the Cape
was the most significant resource, both to provision shipsand
to irrigate supply gardens (Brown and Magoba 2009). The
significance of this perennial supply of the provisioning
service is evident in the suggested name ‘ Camissa’, meaning
‘place of sweet water’ which the Khoekhoen purportedly gave
to the areaimmediately below Table Mountain which forms
the present day City of Cape Town (Cape Town Partnership
2010).

Wood was heavily targeted by the Dutch for fortress
construction, repair to ships, and for fuel for those occupying
the refreshment station and for replenishing stores on passing
ships (Luckhoff 1951). While the Fynbos on the front slopes
of Table Mountain provided ample firewood from the larger
woody Protea species, wood for building was less readily
available. Forest patches of larger Afromontane species were
found a little further inland, in ravines on Table Mountain
(Hall et al. 1993, Wagener 1957, Laidler1939). In some
instances outposts were established to secure these wood
resources (Hall et al.1993). While there was some concern
around the inaccessibility of many of the forest patches, at the
outset van Riebeeck expressed delight at the apparently
abundant wood resources (Hall et al. 1993, Burman 1976).
However, exploitation of this provisioning service was rapid
and intense and within six years of their arrival the Dutch East
India Company put out a proclamation that there should be no
further felling of yellow wood trees (Podocarpus sp.)
(Bradlow 1994, Luckhoff 1951). Attempts to regulate tree
cutting failed and only fifty yearsafter thearrival of European
settlers the slow-growing indigenous forests had been
dramatically reduced such that recruitment was essentialy
interrupted (Simmons 1993). The depl etion of wood reserves,
and general degradation of the forests of the Cape, was not
borne out of ignorance. A number of accounts show adetailed
interest and awareness of the particular biology of plants. For
example, as part of his fortification plan, van Riebeeck built
a hedge out of the woody species Brabejum stellatifolium
(Yeld 2004). This is a fast growing species that is readily
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propagated from fresh seed and forms a much branched tree
described asideal for athick hedge. The overexploitation of
theforestscan only beattributed to atransitory mind-set aimed
at maximum economic gain, rather than ecological ignorance.

At the outset the Dutch did not intend to keep livestock but
only to barter for it. However, the transhumance lifestyle of
the Khoe-San meant thiswas not always possible and they had
to keep some livestock on a permanent basis (Skead 1980).
Slowly these herds grew. Significant grazing exploitation on
the part of the settlers only really happened with the granting
of free hold land to ‘free burgers' . Thiswas as aresult of the
failure of the immediate settlement to generate adequate food
for the Company members aswell as passing ships. Company
members were released from service and allocated land with
the express purpose of supplying the Company. In an attempt
to be viable these alocated farms tended to be large. Settlers
attempted to emulate the farming practices of the Khoe-San
and used fire to stimulate grass production for grazing. The
nuances of firefrequency, intensity and season in the different
Fynbos communities are understood to be significant
determinants of community composition and persistence
(Cowling et a. 1997). In conjunction with the large herds
already present in the area, the confined nature of the free
burger farms, and extensive areas burnt in runaway fires, too
frequent fire intervals or with ill-timed accidental fires
negatively affecting postfire recruitment, the beginnings of
associated soil erosion and general environmental degradation
were recorded (Deacon 1992, Kruger 1977, Taylor 1977).

While the refreshment station at the Cape was never intended
as more than a temporary arrangement, there naturally
emerged acultural significanceand sense of place. Thecontrol
of such a site had economic and political significance.
Recorded is the perceived preciousness of the provisioning
station, the glorious ecosystem servicesprovided, whichmade
the Capetake on monumental proportionsinthemindsof those
traveling by ship. An early traveler writes of the inability to
capture the joy felt by the crew on the first sighting of Table
Mountain after the long journey from Europe, he described
how even those who could barely walk would crawl on to the
deck to “catch aglimpse of the majestic mountain that guards
theentranceto Table Bay” (Bradlow 1994). From early onthe
Cape was known as Cabo de Bona Esperance, translated as
the Cape of Good Hope (Y eld 2004). If viewed in relation the
congtituents of wellbeing, the Cape represented personal
security and health after months at sea with limited nutrition
and exposure to considerable environmental risk and hazard.
Given this sense of hope and curative opportunity presented,
wrapped up as it was with spice and associated wealth, from
the bundle of provisioning services presented by the Cape and
agrowing aesthetic and socia engagement, a strong sense of
place emerges and what would be termed cultural ecosystem
services become evident.
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Thisengagement, where European settlers established asense
of belonging to this ‘new’ landscape and started to take a
longer-term view of settlement, presented a considerable
threat to the indigenous populations at the Cape. The over
exploitation of resources by the settlers affected their own
provisioning, and contestation arose, in particular over access
to grazing. The growing sense of place, and ongoing and
increased exploitation of natural resources by the settler
population, trandated into significant disservices for the
resident Khoe-San population, with an erosion of personal
wellbeing and safety (Rassool and Thorne 2001). This
environment-driven engagement had serious human
consegquences. The loca Khoe-San populations were
dramatically weakened through the seizing and control of
natural provisioning resources on which they depended. In
writing on the San, Penn (1996) notes that the degree of
connectivity to the land, which was “a profoundly spiritual
connection between particular places and the system of
meaning the San constructed in order to explain their world”,
such that to lose the land was to lose everything. In addition
theKhoe-Sanwere al so exposed to new diseases. M ost notable
was the Small Pox epidemic of the early 1700s which had a
dramatically high impact on the previously unexposed Khoe-
San, reducing their numbers such that 1739 saw the last
recorded resistance by the Khoe-San in the Cape (Crosby
1986). Through the dispossession of the indigenous people
and reduced numbers through ongoing skirmishes and the
introduction of disease, thiserasaw theattrition of theoriginal
inhabitants of the Cape (Rassool and Thorne 2001). Much
long-term socia ecological understanding is essentially lost
in this process, with limited evidence of knowledge transfer.
There is for example little archaeological evidence of dave
communities at the Cape adopting indigenous practices in
environmental engagement in, for example, hunting or
gathering practices (Markell et a. 1995).

To the Dutch the abundant wild animals at the Cape made for
a particularly hostile environment for settlement. In tracking
the ecology of imperialism, Crosby (1986) notes that fifty
years after the introduction of the horse to South Africa, the
horse population numbered a mere 900. By contrast half a
century after horses were put ashore in the pampas of South
Americathe total numbers were more than could be counted.
An early traveler to the Cape wrote, “ This remotest part of
Africaisvery mountainous, over-runwithwildbeasts, aslions,
tigers, wolves and many other beasts of prey...”. In his diary
in 1656 van Riebeeck tells of acase where alion pushed open
the door of a house and took a dog from within (Wagener
1957). These trials were not limited to the Dutch settlers. In
1609 a Dutch sea captain wrote of the Khoe-San managing
thelion populations, saying “therearemany lionshere, against
which they sometimes wage war” (Skead 1980). The noted
ability of indigenous people to assist in the healing of bites
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from wild animals points to a familiarity with the challenges
of sharing an environment with dangerous animals (Skead
1980). In 1656, just four years after the establishment of the
refreshment station by the Dutch East India Company, a
bounty was placed on all large carnivores (Skead 1980). This
saw the start of the systematic extermination of these animals
from the area of settlement, later to become the City of Cape
Town. This formed part of the process of what is termed
‘simplification’, where key elements of the environment are
removed making a more benign environment that can be
controlled for human settlement (Simmons 1993). The
beginning of the removal of apex predators would have had
significant implications for the functioning ecology of the
CapeTownarea. Whilewildanimal swereprimarily perceived
asan ecosystem disservice, therewasal so aculture of hunting,
not only for the provision of food, but also for pleasure: what
would in contemporary terms be recognized as a cultural
ecosystem service (Skead 1980).

The Varsche River running off the front face of Table
Mountain was canalized ailmost immediately in a series of
canals, or ‘grachte’ inanordered gridtofacilitateitsutilization
(Hall 2008). These saw water put to use, taken variously
through the Company mills at the base of the Mountain,
through wash houses, ontoirrigatethe Company gardens, past
the main fortification and dwelling places, and out to sea or
to supply shipsin the bay. This ‘ordering’ of nature no doubt
fueled a sense of control in an otherwise alien world, and
served as part of the process of taming and simplifying the
natural environment (Hall 2008, Simmons 1993). In 1655
some sailors took ill from water taken on board at the Cape,
and the first environmental legislation was put in placein an
attempt to prevent peoplefromfouling thewater supply higher
up stream (Brown and Magoba 2009).

Thiseraseesashiftinownership and useof key environmental
resources. While European settlement remained small, the
settlement was aimed at extracting maximum benefit fromthe
environment and the associated environmental impact was
significant (Deacon 1992). Extraction of provisioning services
was matched to a far greater population than that of the
immediate Company members posted at the Cape, servicing
largenumbersof passingtraffic. Itisinthisearly establishment
phase that we see the start of the eradication of ecosystem
disservices, and a shift to a typically benign urban
environment. We sense the early Dutch East India Company
wrestling with various elements of the natural environment,
ordering and controlling those they could. These
environmental engagements demonstrate the recursive
relationship between society and the environment, where
people express their identity through environmental
manipulation and management, and the environment in turn
shapes the identity of those who liveinit (Hall 2006).
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1700 —1800: SETTLEMENT, CONTINUED OVER-
EXPLOITATION

Cape Town was increasingly seen as the gateway to southern
Africa and the ample resources found here, as well as being
strategically positioned in a global map of growing
colonization. The opportunities and services presented by
Cape Town were numerous and the Dutch faced considerable
pressureto relinquish their roleto other colonial forces. While
the wilderness was viewed as bountiful, and strategically
placed, successful, productivefarming at the Capetook awhile
to establish. While the natural environment provided, taming
thisenvironment for production services proved difficult. The
Company offered morelandto ‘free burghers’ inthe hopethat
thiswould improve the production of grain and other staples.
However, the harsh prevailing south-easterly winds in
summer, long dry summers, highly acidic and comparatively
infertile soils, ongoing predation of livestock by wild animals,
andrepested stock theft all hindered farming activities(Laidler
1939, Cowling et a. 1997). Combined with alack of secure
tenure and restrictionsimposed on competitive trading by the
Dutch East India Company there was little incentive to make
much effort in farming beyond meeting basic obligations.
Records from the late 1600s tell us that the Company had to
hand out rice to the poor suggesting people were unable to
feed themselves, and that there was not enough locally grown
produce (rice has never been grown at the Cape) to meet the
needs of the settlers (Worden et al. 1998). However, as the
town grew, there was greater demand and productivity
increased to meet that demand. Fifty years of learning
appropriate farming techniques to meet the particular abiotic
environment of the Cape, combined with considerable
manpower, where every settler had numerous slaves, meant
farming finally started to flourish.

After more than fifty years of intense harvesting of resources
from natural ecosystemsto fuel trade between Europe and the
East, and Dutch East India Company profits, the settlement of
Cape Town was showing signs of extensive environmental
degradation. What wood was | eft continued to be depleted. By
the early 1700s the broader Cape Peninsula ceased to be a
sourceof timber (Hall etal. 1993, Luckhoff 1951). Thevisiting
Swedish naturalist Thunberg commented in 1772 that no
forests could be found within the vicinity of the Cape Town
except within a few inaccessible gorges (Luckhoff 1951,
Burman, 1976). A household inventory in thelate 1700s notes
that for sufficient wood to run awell-to-do household in Cape
Town, two slaves, dedicated to daily wood collection, were
required (Ross 1984). The denudation of vegetation on the
mountainsidesaw thestart of considerablesoil erosionwashed
down the dopesand into the sea. Thiswas of amagnitude that
meant the quay had to repeatedly be lengthened (Sparrman in
Worden 1998). By themid-1700svery littlewildliferemained
inthetown and even baboonswereararesight. Archaeological
inventories of bones found around dwellings in the Cape
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reflect thisinfewer and fewer contributionsof wildlifetolocal
diet through time (Hall et a. 1993). While wildlife was still
fairly abundant on the flats beyond Cape Town, hardly any
game could be found for a 20 mile radius around the main
fortification of the Castle (Skead 1980). Indeed, in 1720
Johanna van Riebeeck, the granddaughter of the first
commander of the Cape, passed through the Cape and
described Cape Town as looking “far prettier and more
pleasant from the sea than it does when you are on land. It is
amiserable place. Thereisno grass ... Thereis nothing pretty
to be seen along the shoreline ...” (Bosman 1952).

Despitean attrition of numerousecosystem servicesfollowing
intenseuse, thesenseof placeand association, and anemerging
essence of what constitutes ' Cape Town’, continued to grow.
In the 1700s a climb to the top of Table Mountain was
considered obligatory for visitors (Worden et al. 1998). Those
very winds that so frustrated the farmers, were sought out by
seasonal visitors from India, who named the wind the ‘ Cape
Doctor’ for the sense of relief it gave after the oppressive heat
of India (Worden et a. 1998). Generaly, sedentarization
results in a strong psychological and cultural attachment to
where people live (Redham 2011), and we see growing
association on the part of the settlers between the environment
and a cultural sense of place and belonging (Hall 2008).

The relatively arid nature of the Cape Town area was
recognized early on, with the first serious water shortage
experienced in 1663 (Brown and Magoba 2009). By 1731 the
population of Cape Town waswell over 3000 and there were
growing water demands and increasing pressure on drainage
and effluent removal. Rubbish was generally broadcast or
thrown in river systems (Markell et al. 1995). Some efforts
were made to improve the canals that serviced the town and
pipeswereintroduced to carry water to thejetty and for pumps
in the town for when the canals ran dry. However, the
Company wasreluctant to invest heavily (Brown and Magoba
2009) and this period saw extensive use and degradation of
water supplies.

Thiseraof intensified settlement saw the over exploitation of
provisioning services and in some instances the interruption
or even elimination of regulating services in places evident
for examplein recorded soil erosion. The pursuit of atypically
benign environment for urban settlement was achieved in
many respects, for example with the removal of wild animals
from the urban settlement. Water was heavily exploited inthe
1700s to meet growing urban demands, and little effort to
managethewater resourcessaw their general decline. Ongoing
efforts to tame and manage the natural environment, in
particular with respect to productive farming were difficult,
but through the 1700s agriculture finally became a successful
endeavor.


http://www.ecologyandsociety.org/vol17/iss3/art28/

1800 — 1900: FORMAL COLONIZATION, LARGE
SCALE ENVIRONMENTAL EXTRACTION

The British had significant interests in the East and Austraia
and the position of the Cape meant it became an ever more
appealing piece of land to hold. After ongoing and significant
clashes the Dutch Cape Colony formally became British
territory in 1814 (Butlin 2009). This change in governance
saw a shift in the nature of Cape Town. A population figure
from 1829 putsthenumber of residentsin Cape Town at 18,296
(Phillips1984). A big contributor to thisincreased population
was the influx of English merchantsinvolved in the export of
raw material (Phillips 1984). While still highly relevant as a
port and refreshment point between Europe and their colonial
interests in the southern hemisphere, the Cape was also seen
as a noteworthy source of raw materials and produce (Butlin
2009). To expeditethe movement of produce fromtheinterior
to the port, in 1828 the previously crude and dangerous pass
over the mountains out of Cape Town was put under proper
construction. As part of acolonial enterprise Cape Town was
now exposed to afar greater economic market. The 1800s saw
considerable growth in wheat and wine production and
livestock husbandry. While much of this continued to be
produced in the immediate proximity of the town, there was
arapid expansion of farmland beyond theoriginal freeburgher
farms. While the start of the 19" century saw a shift in
governance and associated important cultural and economic
changesfor Cape Town, theend of thiscentury saw yet another
revolution: the discovery of diamonds in 1867 and gold in
1886. While considerably beyond Cape Town, these two
discoveries served to move Cape Town from asmall colonial
port town to a flourishing economic center.

This growth in population at the start of the 19" century saw
the settlement of Cape Town for the first time really move
outsidethe original boundarieslaid out by the Dutch 150 years
earlier. Small suburbsstarted to emergeoutsidethetown. Most
of the original farmsin what is Cape Town today were still
mortgaged and while several farmsremained intact for longer,
thisexpansion saw arapid division of some of thisland asthis
was sold off for housing (Laidler 1939). For examplethefarm
L eewenvoet, which had previously supported 80,000 vines,
was sold off for residential development (Laidler 1939). This
expansion in urban footprint, with increase in demand for
produce, saw the simultaneous expansion of the farming
footprint beyond the town. In the town itself occupation was
dense and there was considerable subletting (Rassool and
Thorne 2001). With the abolition of slavery at the Cape in
1834 severa previous slave owners used their compensation
to enter the property market, providing leases to freed slaves
who now sought accommodation (Rassool and Thorne 2001).
In 1840 the first municipality was formed, dividing the town
into districtsfor governance purposes. Increased densification
in the town, combined with better roads and ultimately rail
and tramways, saw a move towards homesteads, or country
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houses, held by the wealthy outside Cape Town. Real estate
advertisements marketed these areas on the basis of what is
now perceived as aregulating service; claiming ‘clean air’ in
the suburbs away from the center of town where evidently the
air was extremely polluted (Wagener 1957). The provision of
water with the rapid growth of the town became a pressing
issue, and shortages were experienced regularly. This saw the
construction of a series of reservoirsin and around the town.
With growing demand ever bigger reservoirswere built, most
significantly at the end of the century, a series of dams on
Table Mountain (Brown and Magoba 2009).

Cape Town itself in the 1800s was not the most salubrious
environment. Much of the infrastructure of the original
settlement had remai ned unchanged over the previous century
and a half and the growing population started to put strain on
these old artifacts. Many of the streets lacked sewers and the
grachtswere heavily polluted; these being used for al and any
purpose quickly became clogged (Phillips 1984, Brown and
Magoba, 2009). Cleaning of the grachte fell to the
Superintendent of Police and was not considered a priority
(Phillips 1984). Visitors described Cape Town as extremely
unhealthy. The shambles presented another significant source
of environmental pollution. After slaughter offa was
traditionally dumped at sea at high tide (Phillips, 1984). The
volume of waste with the increased population meant that as
the tide retreated much of this was left rotting on the beach,
presenting a highly problematic waste hazard. Where the
surrounding natural environment had absorbed and processed
wasteinthe past, therapid increasein popul ation numbers put
excessive pressure on these regulating services which could
no longer process the volumes produced. Moves to improve
the environment of the town did hel p matters. The grachte for
example were enclosed in this period (Phillips, 1984), and in
1890 a city-wide drainage and sewerage scheme was
implemented. Evident here is an example illustrating the
contemporary notion of paying for replacing ecosystem
services, an idea which underpins much of the arguments
supporting ecosystem service preservation today (de Wit et
al. 2009).

Following the early over exploitation of wood in the Cape, the
1800s saw significant afforestation to meet both growing
colony needs and for export. This need for wood, combined
with exposure to other colonized areas, saw the introduction
of alien plant material (Alston and Richardson 1996). Towards
the end of the 1800s significant forestry was pursued, largely
with Pine and Eucalyptus species on state, local authority and
private lands. In addition to the supply of wood, there was a
strong belief that afforestation would improve water supply
through driving local climates and increasing rainfal,
suppressing fire and generally improving the aesthetics, in
particular of Table Mountain (Shaughnessy 1980). In 1896
Acacia species were also planted on the face of the mountain
to obscure a view onto an access road across the slopes
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(Shaughnessy 1980).The plantation of alien forestry is
described as helping rationalize a landscape according to
principlesof aglobal political economy (Hornborg et a 2007)
and this speaks to the idea that Cape Town formed part of a
larger, global economic endeavor. Intheimmediate proximity
to Cape Town forestry failed. Lower rainfall and hot dry
summerswith fierce south-easterly winds meant these forests
of fire-prone species burnt repeatedly and were never
commercialy viable (Botes personal communication). These
interventions sought to promote a foreign aesthetic based on
an assumed ecology from the woodier landscapes of Europe,
and were ecologically grossly misguided, further degrading
the natural environment of Cape Town.

Australian Acacia species were introduced to stabilize the
mobile sands on the dune fiel ds to the north and east of Cape
Town, known as the Cape Flats. These sands had been
considered asignificant ecosystem disservicefromtheearliest
times of settlement. They proved particularly difficult to cross
with cattle, evident in occasional vegetated dune slacks
marked up on early maps as sites where cattle could traverse
these dunes (Wagener 1957). These Acacia species, having
evolved in a Mediterranean fire-prone environment, thrived
at the Cape in the absence of their natural controls and have
since become problematic invasive species posing
considerable threats to local biodiversity (van Wilgen 2012).
The use of dien plant species to manage the natura
environment shows a manipulation of a perceived ecosystem
disservice or the lack of a regulatory service, based on
provisioning requirements of the time.

With the expanding urban footprint there was an early
recognition in this era of the need to set aside tracts of land.
The Forest and Herbage Preservation Act no 18 of 1859 made
provision for the protection of forests and indigenous
vegetation, and to prevent deliberatefire setting (Grove 1987).
However, this failed to take purchase during the colonial era
as the market demand driving the engagement with the
environment was intense and private land owners continued
deforestation to meet these demands and grow their own
personal wealth. The setting of this Act shows a shift in
sentiment, if not in action.

The colonial era of the 1800s placed Cape Town as a major
port in the network of colonia interests, in particular in the
southern hemisphere. In response to this there was adramatic
increase in population and expansion of the urban footprint.
Provisioning services were heavily utilized to supply larger
colonial entities, and is evident in the collapse of some
previously functioning natural regulatory servicesin response
to population pressure and poor management. The
organi zation and manipul ation of theenvironment throughthis
colonia period, in particular through afforestation, has had
cataclysmic consequences for the globaly important
biodiversity of the region.
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1900 — PRESENT: UNION TO DEMOCRACY,
FOOTPRINT BEYOND THE CITY

1910 saw the Union of South Africa with the amalgamation
of four separateterritories. The Union wasaBritish dominion,
governed under a form of constitutional monarchy which
lasted until 1961 when South Africabecame a Republic. The
1900s saw considerable population growth and the carving up
and segregation of the City along racial lines. Using health as
a justification following an outbreak of bubonic plague in
1901, black Africans were moved out of portions of the City
to the outskirts (Rassool and Thorne 2001). Thiswasthe first
forced removal and set a pattern for future residential
segregation along racia lines. These racially motivated
residential arrangementsplaced non-whitepeopleontheurban
edge. If one takes the argument of the promotion of
urbanization as one of taming the wild and making a more
benign environment, then the urban edge isthe frontier of this
endeavor and must therefore be the most hostile environment.
Certainly in the case of Cape Town, the peripheral Cape Flats
exposed, and continues to expose, residents to harsh winds,
flooding due to high water tables, and large volumes of dust
from mobile sands. Certainly these areas are less proximate
to the recreational and cultural (and associated work)
opportunities presented by Table Mountain. The Cape Flats
have numerous ecosystem disservices. There can be little
confusion around the fact that apartheid spatial planning took
aninformed view and disadvantaged certain peopleby placing
them in uncontrollable, untamed, and difficult ecologies.

In 1902 Ebenezer Howard published Garden Cities of
Tomorrow, which expanded on the growing idea of a planned
city based on scientific and economic principles, emerging in
response to the rapid and organic growth of cities in Europe
with theindustria revolution (Ebenezer et a. 1946). Theidea
wasthe creation of new townswhere their devel opment could
be predetermined and controlled. This notion was adopted in
planning the City of Cape Town between the 1920s and 1940s
and several suburbs were designed along these lines (Rassool
and Thorne 2001). This model spoke to the notion of taming
wild nature for human settlement and urbanization, but
acknowledged the importance of the green space for the “full
devel opment of man’ smoral and spiritual qualities’ (Ebenezer
et al. 1946). The benefits of arural and agrarian lifestyle were
acknowledged and these garden citieswere planned with close
proximity to permanent bands of agricultural land, where a
natural or at least green environment is seen as an important
part of the City.

Whilein the early 1900s the lower slopes of Table Mountain,
immediately abovethe City werestill grazed (Adamson 1931),
this utilitarian and purely provisioning view of urban green
space started to shift. Table Mountain was first formally
acknowledged as an asset to the City in 1951 with the van Zyl
Commission which was established to draw up
recommendations for the preservation of Mountain. On the
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basis of these recommendations Table M ountain was declared
a Nationa Monument (Hey 1978). This positioned Table
Mountain under the National Monuments Council, suggesting
a predominant cultural recognition at this time, over the
ecological. An inspection of the Board members shows a
pleasing spread of national, provincial and civic interest.
However, it isimportant to note that board membership also
reflected the then minority white rule, showing conservation
to bein the hands of and nominally awhiteinterest (Rosenthal
1966).

Early conservation efforts, focused as they were on Table
Mountain, arenotablefor several reasons. Table Mountain has
always held an iconic value, initially perhaps as symbolic of
thesuccor afforded by the Cape, thenthrough notionsof nature
and romance emerging in the nineteenth century (Hall 2008),
and now as symbolic of the City itself; evident in its repeated
and caricatured usein thetourism marketing of the City. Early
recognition of the importance and value of mountain
catchments for water management placed Table Mountain
ahead of other areasin terms of conservation awareness and
effort (Le Maitre et a. 1996). The topography of Table
Mountain meant it was not an option for urbanization. While
therewereeffortsat the start of the twentieth century to ensure
theurban footprint did not encroach ontheMountain, inreality
much of the Mountain is off limits due to its sheer elevation
and aspect. While the biodiversity of Table Mountain is
significant (Trinder-Smith et a. 1996), it is in many regards
thelow-hanging fruit of the conservation agendafor the City.
Our current understanding of biodiversity showsthelowlands
of the City of Cape Town to hold significant remnants of both
diverse and endemic vegetation types and flora (Rebelo et al.
2011, Cowling et al. 1997), which come under constant
pressure from the growing footprint of the City. This
conservation challenge falls to the City of Cape Town and
recent work in this regard has seen the formation of the
Biodiversity Network (City of Cape Town 2009, Holmes et
al. 2012).

Today Cape Town has the same social and development
discrepancies prevalent in other South Africacitiesfollowing
its racially separatist and unjust history. The result is a
population with diverse and often divergent needs, and the
environment is variably used by Cape Town’'s population.
Natural areasintheCity areused for: religiousand ceremonial
purposes (for example male Xhosa initiates must spend time
in thewilderness), natural resource harvesting (Petersen et al.
2012), recreation, and there are still considerable herds of
cattle which graze within the City limits (Lannas and Turpie
2009). Thereis aso aneed to meet development and housing
needs and the remaining green space in Cape Town comes
under pressure (Holmes et a. 2012). There is a clear
understanding now that social sustainability requires quality
public open space (Southworth 2010), readily availableinthe
City’ s urban conservation areas. As much as ever the state of

Ecology and Society 17(3): 28
http://www.ecol ogyandsociety.org/vol 17/iss3/art28/

the City’s ecology and the wellbeing of its society are
entwined. What is new is a budding understanding of the
interwoven natureof thesetwoissuesand anew socia -ecology
of the urban isemerging (Niamelaet al., 2011).

Someenvironmental issuespersist. For exampleinvasivealien
plants continueto spread at the expense of ecosystem services
and biodiversity (van Wilgen 2012). These are now met with
novel and modern responses. For exampletheclearing of alien
plantsisnow part of the hugely successful Government Public
Works Programme: Working for Water. Thisproject isiconic
of successful environmental engagement in democratic South
Africa, based as it is on the ecosystem service of improved
water delivery while simultaneously speaking to issues of
poverty aleviation and conservation (Turpie et a. 2008).
Someenvironmental problemsare getting worse. For example
the provisioning of water for the City remains an ongoing
challenge. Most of Cape Town's water how comes from
outside the City, and having exhausted most natural surface
water options in the region, the emphasis in terms of
provisioningisnow turningtothesocial dimension of resource
and demand management (Brown and Magoba 2009).

Some new environmental issues are emerging such asclimate
change, which pose significant threatsto the City. The City of
Cape Town’'s Biodiversity Management Branch is pushing
biodiversity conservation asthe ‘first line of defense’ against
these future threats. The ecosystem services argument in this
context isauseful one and recognized as such by the City who
are pushing for a vision of ecosystem and human wellbeing
as one entity (O Farrell et al. 2012). Ecosystem services
provided by natural, functioning ecosystems and their
biodiversity underpin the City’ sIntegrated Development Plan
and are specifically mentioned in two of the seven strategic
areas: striving for sustainableurbaninfrastructureand services
(conservation of natural resources, implemented in order to
reduce flooding impact on livelihoods and regiona
economies, conserve biodiversity and improve living
environments through greening, education and access, and
safeguard human health and maintain recreational quality);
and in the development of integrated human settlements
(develop and maintain public open spaces).

CONCLUDING POINTS

Thishistorical analysistells astory of the progression from a
wilderness to a tamed and largely benign environment. We
also see a significant journey in relation to provisioning
services. Here we see a shift in emphasis from grazing, to
timber extraction to cultivation. Initially the immediate
environment fails to provide adequately for any settled
community of a certain size. The Khoekhoen adopted a
transhumance lifestyle to ensure year-round provisioning and
the initial Dutch settlers depended for a while on external
supplies. With the management and manipulation of the
natural environment there is a shift to provisioning from the
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immediate surrounds where crops and fruits are grown on the
dopes of Table Mountain. With an increase in settlement
population numbers and the value of land for urban settlement
and dwelling sees a change in the pattern and scale of
engagement with basic provisioning moved to beyond the City
boundary. This is partly aso in response to the collapse of
some of these services in the City. This points to the danger
of viewing the City as a bounded entity, but one where we
need to consider flows on amuch broader scale to understand
what ecosystem servicesarebeing outsourced beyond the City
and at what expense. Theseareinitially provisioning services,
and later certain cultural services. Within the City, the
emphasis shifts to regulating services which increasingly we
recognize as minimizing hazards and preserving both life and
property. While this is the dominant model we also see a
contemporary development disparity and an associated
spectrum of wealth where a number of poorer peoplein Cape
Town still use the immediate surrounding natural areas for
provisioning services. Modern Cape Town has a diverse
population using the full basket of ecosystem services
available in the City.

What thishistorical review makesevidentisthedifferent value
placed on ecosystem service attributes through time and by
different people, at the same time, depending on their needs
at thetime. Intermsof using an ecosystem servicesframework
to inform future management thiswork servesto highlight the
importance of these varying views. The very nature of the
ecosystem services framework, hinged as it is on a human
engagement with the environment, facilitates the
identification of these variable socia perceptions. This
reflection also suggests tradeoffs will be necessary, and these
will not always be easy.

The reality of social-ecological systems is that there are
multiplesolutionsto any environmental engagement and these
will vary depending on the dominant value system in place at
the time (Adams 1996). Just as history shows us that varied
perceptions through time may require tradeoffs in
management, we also see that the dominant value system in
control will determine who has access to what and how thisis
managed (Redham 2011). Itisnow acknowledged that explicit
attention needs to be paid to the normative values of society
and the parties involved but how to rank these remains the
challenge (Niamelaet al. 2011). We need to ask who bearsthe
cost of asolution. Historically thishas been the politically and
economically weak, as evident in the ecologies experienced
inthespatial geography of Cape Town. To addresstheseissues
does not require scientific insight, but political agility and
willpower (Redham 2011).

Responsesto this article can be read online at:
http: //mwww.ecol ogyandsoci ety.org/vol 17/iss3/art28/
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