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The Conundrum of Great Zimbabwe

ABSTRACT Great Zimbabwe (ap 1100-1700) was
a substantial settlement comprising elite residences
and non-elite housing, largely characterized by
complexes of massive stone-walled structures. Its
growth had an impact on energy resources within
its immediate and broader environment, with water
playing a key role in the development and persis-
tence of the settlement. The settlement layout that
extends beyond the monumental structures com-
prises water reservoirs and perimeter walls, which
for several centuries sustained a substantial popula-
tion living beyond the core urban area. This article
shedslight on the ‘conundrum’ of Great Zimbabwe’s
massive stone-built structures. A reconsideration
of the functioning of Great Zimbabwe informs the
conundrum, which is relevant to contemporary dis-
cussion on urban design, architecture, energy sav-
ing, and environmental sustainability.
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Introduction

Since the monumental architecture of Great
Zimbabwe and sites related to it became known to
Westerners in the sixteenth century, the scope and
grandeur of the site have never ceased to amaze
observers. From the days of the earliest Portuguese
travellers’ narratives, speculation about the site has
been continuous and inventive (Pikirayi 2001a;
2001b). Since serious scholarly interest started in
the late nineteenth century, the debate on the ori-
gins, development, and decline of the culture once
based there and later elsewhere has never stopped.
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Figure 6.1. Regional map showing the approximate distribution

of Zimbabwe Culture walls in southern Africa and the location

of Great Zimbabwe. Basemap from FAO Aquastat; dots are free-
standing walls, and squares are retaining walls of Leopard'’s Kopje/
Khami, data from Garlake (1970). Map prepared by Federica Sulas.

With increased archaeological research throughout
the twentieth century, and at the beginning of the
twenty-first century, it has become even more com-
plex. From the viewpoint of heritage, Great Zimbabwe
is testimony to a major civilization that existed in
southern Africa between the eleventh and seven-
teenth centuries AD. The settlement, whose remains
cover some 720 ha, was an important production and
trading centre, connected to the worlds of central
and southern Africa, the northern Indian Ocean,
and the Far East (Chirikure 2021). Great Zimbabwe
fits into a conventional category of settlements that
only exists on the Zimbabwe Plateau and adjacent
regions of eastern Botswana, the middle Limpopo
Valley of South Africa, the Mozambican plains, and
nowhere else in the world. As such, Great Zimbabwe
is the best-studied example of a settlement tradi-
tion that provides a conundrum to African urban-
ism(s): How we should characterize these monu-
mental, stone-built structures that are unique to this
part of southern Africa. They were certainly major
settlements, far exceeding the sizes of farming vil-
lages that dominated the region before the eleventh
century AD, showing considerable internal func-

tional differentiation, greater regional cooperation
and integration. Their appearance further brought
southern African societies into the global, commer-
cial network of eastern Africa and Asia.

The Portuguese referred to Great Zimbabwe
and hundreds of other similar stone-built structures
littering the Zimbabwe escarpment as ‘great stone
edifices’, which they thought served as palaces for
the biblical King Solomon, the Queen of Sheba,
and the legendary Prester John. The inhabitants
of Mukaranga, whom the Portuguese encountered
from the early sixteenth century onwards, called
these simbaoe (zimbabwe, ‘houses of stone’), mean-
ing centres of authority and power (Diogo de Couto,
Décadas da Asia, 1x. 25, in Theal 1898-1903, 390).
The Portuguese views were reinforced by antiquar-
ian investigators from the late nineteenth century
onwards, the Hill Complex at Great Zimbabwe being
thought of as a copy of the biblical Solomon’s tem-
ple, while the Great Enclosure was seen as a replica
of the palace the Queen of Sheba stayed in when she
visited Jerusalem. The auriferous nature of southern
Africa reinforced the idea of Ophir, as the source of
King Solomon’s gold. Theodore Bent (1896) referred
to Great Zimbabwe and other monumental struc-
tures in the region as ‘cities’ During much of the
twentieth century, professional archaeologists have
realized the monumentality associated with Great



Zimbabwe and other places, but accompanied by
minimal discussion on what these represented (see
e.g., Huffman 1977). These sites are currently inter-
preted as ancient African, urban centres (Manyanga,
Pikirayi, and Chirikure 2010; Sinclair 2012; 2019;
Sinclair and others 1993), which exemplify a trans-
formation of the region from agrarian modes of pro-
duction to complex socio-political forms.

Evidently these structures were local in origin
(Caton-Thompson 1931; Garlake 1973) and, in terms
of size, were more than just large villages. Roland
Fletcher (2019) argues that they, like their counter-
parts in Asia, Europe, and the Americas, might be
usefully considered as a class of settlement with ‘no
name’, which he refers to as ‘Giants’ As undefined
phenomena, they transform the global understand-
ing of settlement growth, gain new significance in
regional culture histories, and have implications for
our urban future.

Focusing on Great Zimbabwe, this paper evalu-
ates the nature and form of early anomalous settle-
ments in southern Africa, arguing that these centres
defined futuristic settlements. Their size and den-
sity had a bearing on sustainability, which is also
connected to their continued existence or even-
tual demise.

Settlement, Sustainability, and Water

In this paper, we use ‘sustainability’ to serve two
interconnected purposes: one that deals with exam-
ining the nature, working, and impact of settlement
at Great Zimbabwe; and a second one that considers
the relevance of this settlement sequence to debates
about urban sustainability in the past, the present,
and the future. In addressing the ‘urban anomaly’
presented by Great Zimbabwe, we refer to sustain-
ability in broad terms as the ability or capacity of a
settlement system to sustain human well-being and
environmental integrity over time (see e.g., Redman
2014; Smith and others 2021; Tainter 2006). How
long such a timeframe should be, remains a mat-
ter of discussion. Smith and colleagues (2021), for
example, have recently made a compelling case that
settlement persistence — the continuous use of a
place through time — over the long term is critical
to (urban) sustainability. Eliciting archaeological
evidence of continuous occupation at a sample of
ancient cities, spanning the over four thousand years-
long occupation at Uruk, in ancient Mesopotamia,
to the few centuries-long one of medieval Kilwa,
along the East African coast, only two of the sev-
eral cases considered, Smith and colleagues iden-
tify three main causes of settlement persistence:
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settlement size, institutions, and geography; these
are considered irrespective of the form.

When settlement forms are considered, then
the question of persistence complicates even fur-
ther. Examining and correlating the form and den-
sity of ancient urban settlements, Fletcher (1986;
1993; 1995) first recognized and conceptualized the
development and working of ancient settlements
characterized by low-density occupation extending
over vast terrain, in contrast to compact, high-den-
sity ones. These gigantic, low-density settlements
appear to have no connection with modern cities,
whereas compact ones do and sometimes persist over
thousands of years (Fletcher 2019). The latter, thus,
seem sustainable over the long term, whereas gigan-
tic settlements appear doomed to failure.

Current studies on water suggest that dispersed,
low-density developments can exacerbate non-point
source pollutant loadings by consuming absorbent
open space and increasing impervious surface area rel-
ative to compact development (Richards, Anderson,
and Santore 2003). However, low-density and dis-
persed settlement has enabled long-term water secu-
rity in some regions such as parts of Mesoamerica.
Cities and agro-urban landscapes of the ancient
Maya and Aztec, for example, supported low-den-
sity settlement, often in semiarid environments, by
managing water and soils at different scales, includ-
ing, among others, large water reservoirs, commu-
nity irrigation, watershed engineering, and urban
gardens (Isendahl 2012; Isendahl and Smith 2013;
Scarborough and Isendahl 2020; Scarborough and
others 2012; Tainter, Scarborough, and Allen 2018).
These and other practices to create and maintain
water-food security were intimately linked to, embed-
ded in, and the sources of distinctive socioecological
knowledge, belief systems, ritual institutions, and
governance (see e.g., Isendahl, Lucero, and Heckbert
2018; Lucero 2003). Such a physical-spiritual appa-
ratus enabled Mayan cities like Tikal and Caracol to
support low-density settlement for well over a thou-
sand years, hosting populations of over one hun-
dred thousand and extending to several thousands
of hectares (Chase and Cesaretti 2019; Chase and
Chase 2020; Smith and others 2021). While politi-
cal, economic, and social changes led to the aban-
donment of Caracol and other cities in the late first
millennium AD, people continued to live and sus-
tain agro-urban landscapes (see e.g., Isendahl 2012;
Scarborough and others 2012).

The issue of sustainability thus splits the nature of
large, dispersed, and low-density settlement between
one that delivers urban longevity and ones that does
not. Either side of the argument, what is clear is that
there is a relationship between quality of water (land,
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and other natural resources) and growth patterns.
These considerations inform the Great Zimbabwe
conundrum and invite us to reflect upon it from dif-
ferent but novel standpoints.

Sustainability is important when considering
the fate of Great Zimbabwe, as the natural resources
around it indicate an ecosystem with some inher-
ent fragilities, e.g., water scarcity, poor soils. These
have a bearing on the settlement ‘process’ at Great
Zimbabwe and determine the type of settlements
found especially on the periphery, which might have
required less aggregation, less density, and far fewer
monuments. At Great Zimbabwe, we take a contextual
approach and frame the temporal latitude of sustain-
ability around biophysical conditions and changes
impacting directly on the well-being of local peo-
ple and natural resources. Supported by improved
chronologies and survey records, while mindful of
persisting data lacunae, we can interrogate Great
Zimbabwe’s records to ask if its settlement pattern
was sustainable, in what way, for whom, and for how
long. Such a quest irremediably takes us to decon-
struct and reconfigure understandings of architecture,
material culture, power structures, social institu-
tions, and socioecological interactions. In doing so,
we hope to add texture and fabric to the reconstruc-
tion of the development, functioning, and legacies
of Great Zimbabwe settlement in the context of new
global approaches to giant, anomalous places in its
category, in other parts of the world. The objective
is to further dialogue on Great Zimbabwe, to under-
stand what it was.

Physiography

Great Zimbabwe is situated in the southern sections
of the Zimbabwe escarpment, at about 1150-1250 m
above sea level (Fig. 6.1). The physical landscape com-
prises whaleback grano-diorite hills. The hills define
a watershed with several micro-catchments, drained
by streams and small rivers towards the Mutirikwi
and Tugwi Rivers. These rivers flow south-eastwards
draining into the Runde River, which in turn joins
the Indian Ocean-bound Save River. The vegetation
is a mixed savannah woodland with Brachystegia and
varieties of acacia vegetation found on slopes of
granite hills and adjoining valleys. Some 10 km west
of Great Zimbabwe are greenstone schists trending
south-west and north-east, where evidence of pre-Eu-
ropean gold workings has been recorded (Phimister
1974; 1976). The weathering of grano-diorite rock
has been exploited since the early second millen-
nium AD, as stone could easily be shaped into build-
ing materials and used in the construction of resi-

INNOCENT PIKIRAYI, FEDERICA SULAS, SHADRECK CHIRIKURE, JOSEPH CHIKUMBIRIKE, AND MUNYARADZI ELTON SAGIYA

dences (dzimba dzemabwe or zimbabwe, ‘houses of
stone’) (Pikirayi 1993; 2001a).

Compared to other regions of the escarpment,
Great Zimbabwe is located in an environment
with adequate, though variable, summer rainfall
(800-1300 mm) and periodic winter rains (locally
known as guti) to allow the cultivation of cereals
such as maize, sorghum, and millet. Recent sur-
vey suggests the granite geology was exploited very
intensely to capture underground water sources
for use at the site (Pikirayi and others 2016; 2022).
This practice is still carried out today around Great
Zimbabwe, where farmers use water to irrigate maize
and vegetables. Apart from the variable annual rain-
fall, extremely high summer temperatures are a con-
straining factor to subsistence activity. Droughts and
arid conditions occur frequently (Scoones and oth-
ers 1996). Significant periods of aridity during the
last thousand years (Huffman 2008; 2010a; Tyson
and Lindesay 1992) may have triggered large-scale
abandonment of such regions. Chiefdoms and states
may have arisen as collective responses to these con-
straints, through the control of strategic resources
such as water, cattle, and grain (Kim and Kusimba
2008; Huffman 2009a; 2009b; 2010b). However,
there are suggestions that communities were resil-
ient, responding to constraints and taking advan-
tage of opportunities, which partly accounts as to
why Great Zimbabwe survived for several centuries.

Origins

Prior to the rise of Great Zimbabwe in the early to
mid-thirteenth century Ap (Chirikure and others
20132), the region was inhabited by farmers, as attested
at Chivowa, Gumanye, and Great Zimbabwe hills
(Sinclair 198s; 1987). Their material culture shared
similar cultural traits with those found in the middle
Limpopo Valley and adjacent areas. In effect, south-
ern Zimbabwe was part of mainstream developments
in the region encompassing the middle Limpopo
Valley and other areas of southern Africa for much
of the tenth-twelfth centuries Ap (Chirikure 2021).
Emerging chiefdoms and possibly state-level soci-
eties competed for power and different resources
including land, cattle, gold, and other trade commod-
ities with the Indian Ocean coast (Pikirayi 2001a;
2001b; Huffman 2007). However, it is the manner
in which farmers in southern Zimbabwe responded
to the Indian Ocean trade that shifted the momen-
tum in their favour. Those around Great Zimbabwe
seized upon this opportunity during the twelfth cen-
tury and increasingly wrestled for political and eco-
nomic dominance of the southern Zimbabwe escarp-



ment from the thirteenth cen-
tury onwards. At Chivowa and
Great Zimbabwe, the first sub-
stantial houses appeared, the
design of locally made ceram-
ics changed, and access was
gained to a greater number of
imports (Sinclair 1984; 1985).
During the thirteenth century,
this process rapidly advanced
as indicated by the building of
dry masonry stone walls, using
blocks of granite that screened
the compounds of prominent
people. By c. AD 1250, the foun-
dations of an elaborate urban
centre had been set. While the
importance of agriculture and
cattle (Garlake 1978) must not
be overlooked in the rise of
Great Zimbabwe, long-distance
trade played a huge part, act-
ing as a powerful catalyst trans-
forming localized tribal organi-
zations into regional ones. Both
land and cattle were essential in
developing a vital social network of associates, cli-
ents, and kinship ties, and to enfranchise manage-
ment of goods and services distributed as benefits
within traditional political and social institutions.
The southern Zimbabwe escarpment seems to
have offered a more favourable environment and cli-
mate for the support of a large, urban complex and
territorial state (Pikirayi 2001a). By AD 1250, Great
Zimbabwe was clearly the more preferred destina-
tion for Indian Ocean traders; with the consequence
that Mapungubwe and other polities in the middle
Limpopo Valley were undercut, losing their wealth
in the process (Pikirayi 2003a). The fate of flood-
plain agriculture in the middle Limpopo Valley is
not clear during this time, but a large-scale abandon-
ment of the region towards more favourable environ-
ments may have triggered further the region’s demise.
Other scholars link the rise of Great Zimbabwe to
the ideology of rainmaking or control (Huffman
2009b). However, this is not practical and clearly
not supported by Karanga and Rozvi histories and
ethnographies (Pikirayi 2001b). These histories and
ethnographies point to rainmaking centres or cults
located away from centres of political power, with
responsibilities for rain ceremonies entrusted to
members autochthonous to particular regions, and
not linked to the ruling elite or even rival dynasties.
Great Zimbabwe’s location points to the possibil-
ity of a viable agriculture even under drier climatic
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Figure 6.2. View of the landscape of Great Zimbabwe showing monumentality in relation
to (current) environmental settings. This image shows the Great Enclosure and Valley
Complexes as seen from the Hill Complex, 2018. Photograph by Innocent Pikirayi.

conditions (Holmgren and Oberg 2006). Added
to this must be local water-management strategies
used to capture, conserve, and use water from the
surrounding granite landscape (Musindo 2019). The
rise of Great Zimbabwe, ultimately, was a combi-
nation of economic opportunities driven by gold
resources as well as the need to manage a variety of
environmental assets and hazards, in a region where
droughts and prolonged periods of aridity, high rain-
fall and flooding, were common.

Settlement Layout

Unfolding over a granite hilly terrain (Fig. 6.2), the
layout of structures at Great Zimbabwe defines a
core residential area, characterized by massive and
imposing monumental architecture, and an outly-
ing zone, with far fewer substantive settlements.
The first stone structures were built on a whale-
back hill during the twelfth and thirteenth centuries
(Chirikure and others 2013b). They are collectively
referred to as the Hill Complex. Here two very large
enclosures (the Western Enclosure and the Eastern
Enclosure) and several smaller intervening ones, all
constructed from and in between natural granite
boulders, define living spaces, presumably for roy-
alty (Chipunza 1993). A ritual spearhead, iron gongs,
and soapstone bird effigies attest to the existence of
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royalty (Huffman 1996, 142—45). Commoner settle-
ments at the base of the hill were enclosed within
a perimeter wall, but soon the population became
too large to be retained inside it. With the expan-
sion of the settlement, royalty shifted to the more
elaborately built elliptical complex, named the Great
Enclosure (Fig. 6.3). Constructed during the thir-
teenth and fourteenth centuries, it is the largest sin-
gle, stone-built structure in southern Africa. It has
a girdle wall 244 m long, s m wide, and 10 m high.
The Great Enclosure, which is accessed via three
entrances to the north and north-west, encloses
a passage leading to a conical tower and a number
of smaller enclosures. The destructive activities of
antiquarian investigators during the late nineteenth
and early twentieth centuries make it difficult to
determine how this massive structure was utilized
(Garlake 1973) (Fig. 6.4), but it appears the enclo-
sures partitioned domestic and public spaces, some
perhaps serving ritual functions (Huffman 198s;
1996, 147-54). Overall, the Great Enclosure repre-
sents the peak development of Great Zimbabwe both
as a major settlement and as a state (Chirikure and
Pikirayi 2008; Pikirayi and Chirikure 2011).

Three enclosure complexes were constructed
adjacent to the Great Enclosure and extending to a
nearby valley to the north-east and east (Figs 6.5-6.6).
Previously referred to using names given by early
European visitors, in postcolonial times these enclo-
sures are known as the Valley Complex and include
the Western Central and Eastern valley enclosures.
Figure 6.4. Excavations by Richard Hall in the Great Enclosure during They date from the fifteenth century onwards, and
the early twentieth century. Photograph courtesy of Great Zimbabwe probably represent the royal palaces used in the ter-
Conservation Centre Archive. minal periods of the settlement. The Central valley
enclosures returned one of the famous soapstone
curved birds — the remaining seven have been recov-
ered at the Hill Complex (Matenga 1998).

A second perimeter wall, which is well defined to
the west of the settlement, attests to the continuous
growth of Great Zimbabwe. Beyond these are ‘periph-
eral settlements’, being stone enclosures located on
hills around Great Zimbabwe (Huffman 1996). Their
function has not been established archaeologically.
It has been suggested they housed members of the
ruling family (Huffman 1996), or catered for the
increased administrative functions of the metrop-
olis (Pikirayi 2001b). Some areas between the core
and the peripheral structures revealed dense mud-
built structures, interpreted as commoner housing
(Huffman 2007). Sulas and Pikirayi (2020) show with
regards to the settlement of Chenga to the south-
east of the monumental cluster that some of these
Figure 6.5. German geologist Karl Mauch's sketch plans and three-dimensional sites may have served specialist functions. Overall,
representation of both the Hill Complex and the Great Enclosure at Great all this reflects an expansion of the settlement.
Zimbabwe. After Burke 1969, reproduced in Pikirayi 2001b.

Figure 6.3. Aerial view of the Great Enclosure showing the Conical Tower and
spatial relations to Valley Complexes. Photograph by Elton Munyaradzi Sagiya.
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Enclosure

Early Portuguese descriptions seem to focus
on the largest and most impressive part of Great
Zimbabwe, that is the Great Enclosure (Fig. 6.3). This
may have been the focus of the settlement just prior
to their arrival in northern Zimbabwe: ‘This edifice
is almost surrounded by hills, upon which are others
resembling it in the fashioning of the stone and the
absence of mortar, and one of them is a tower more

than twelve fathoms high. (De Barros, in Décadas da
Asia, 1. 10. 1, in Theal 1898-1903) (Fig. 6.3).
Modern mapping to determine the extent of Great
Zimbabwe started with Karl Mauch in the early 1870s
(Burke 1969) (Fig. 6.5). Mauch attempted to clear
the overgrown Great Enclosure to enhance access to
the site. His rudimentary sketch plans and three-di-
mensional representation of both the Hill Complex



and the Great Enclosure are a first attempt in pre-
senting the site to a European audience (Petermann
1874). Robert M. Swan, who worked together with
Theodore Bent, produced the first accurate plans of
the site, and interpreted it using absurd astronomical
theories (Bent 1896), attracting criticism by Sir John
Willoughby (1893) and Frederick Mennell (1902).
Willoughby himself destroyed the stratigraphy of
two stone structures, and contributed towards the
disappearance of one large enclosure, a record of
which only exists on Mauch’s sketch plan (Burke
1969). Franklin White (1903-1904; 1905) a mining
engineer, published an accurate, scientific plan of
the Great Enclosure (which referred to as “Temple
or Elliptical Building’) that was used by subsequent
researchers until 1958, although compromised some-
what by the pillaging that took place, particularly as
reflected in the work of Bent (1893a; 1893b; 1896),
Hall (1905; 1909; Hall and Neal 1902), and the Public
Works Department (PWD), who administered the
site from 1891 to 1936.

Size and Function

David Randall-Maclver (1906, 61) observed that the
stone structures of Great Zimbabwe were ‘very impos-
ing’, with ‘a massive grandeur all their own’ when
compared to others, but not as extensive as those of
Nyanga, as lavishly decorated as those found in the
Insiza district, in reference to Naletale, Danan’ombe,
and other structures in west-central Zimbabwe. In
terms of the extent of the site, he identified ‘three
distinct, though connected, groups of buildings,
viz. the “Elliptical Temple” [Great Enclosure], the
“Valley Ruins” [Valley Complex] and the “Acropolis”
[Hill Complex]’ The ‘Valley Ruins’ are described as
extending for about three-quarters of a mile in a line
from east to west and occupying the southern side
of the valley that separates the ‘Elliptical Temple’
from the ‘Acropolis’ (Randall-Maclver 1906, 75).
The first aerial photographs of the site were taken
by Gertrude Caton-Thompson (1931, plates IT, XXII,
XXIII) in 1929, and these further enhanced the accu-
racy in the mapping of the core settlement. Using
published plans, Roland Fletcher (1993) provided a
broad comparative view of settlement sizes of indig-
enous African towns and cities, and discussed them
in relation to information management and the role
of external economic influences. This was useful pio-
neering work, which crucially pointed to the need for
detailed archaeological surveys to provide more accu-
rate detail. Noting the challenges represented by the
edges of settlements, some of which are clearly not
recognizable, or consistent, Fletcher (1993) provided
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a useful indicator of the sizes of African towns. Great
Zimbabwe is presented as a dispersed, low-density
residential town (see Fletcher 1993, 738, 740; 2019).
This interpretation is informed by Huffman (1977)
and Sinclair and colleagues (1993) who conducted
systematic archaeological surveys and detailed exca-
vations around Great Zimbabwe, altering previous
estimates about its size.

Great Zimbabwe was of comparable size to pre-in-
dustrial London (early thirteenth-mid-sixteenth
century; see Fletcher 1993, fig. 44a), the only differ-
ence being settlement density, with London being
more compact. A size of between 6 and 8 km* (or
600 to 800 ha) in extent would be a realistic estima-
tion, based on current archaeological evidence. In
relation to much later African cities, such as Zaria,
which spread over a far larger area, the overall ten-
dency was for such settlements to have relatively
low average residential densities and comparatively
small population sizes. This would make it easier to
manage. A very large settlement would imply marked
communication difficulties (Fletcher 1981).

According to Fletcher (1986), an assessment of
the overall behavioural factors affecting settlement
size has to refer to the total built area and occu-
pation area within which the aggregate activity of
the community occurred, and should be identified
archaeologically from the general scatter of debris
that marks a site. An open settlement should be pre-
sumed to include a periphery of open spaces, service
function localities, and dumps. The peripheral zone
of a settlement can be recognized as a low-density
scatter of occupation debris.

From limited scientific archaeological excavations,
a range of densities can be estimated for different
population estimates at Great Zimbabwe. Population
estimates have been proposed over the years, from
early ones of about twenty thousand at peak times
to recent revisions arguing that it is unlikely the pop-
ulation ever exceeded ten thousand (Chirikure and
others 2017). A differentiation is imperative given the
marked spatial differences between houses enclosed
within the stone enclosures and those outside these.
The latter suggested dense settlement associated
with commoner housing (Huffman 2007). Use of
such space remains debatable, largely based on the
merits and demerits of using the ethnography (see
e.g., Huffman 2011; Pikirayi and Chirikure 2011).
Alternative approaches and appropriate tools are
needed to describe and measure spatial layout, espe-
cially integration and connectivity (see e.g., Long
and others 2007). It is the spatial configuration that
affects people’s spatial cognition, and human cognitive
maps are developed through movement and interac-
tion (Lynch 1981) rather than from a set of predeter-



mined rules. Great Zimbabwe
grew into a large settlement,
and this was achieved not only
through accessibility and con-
nectivity to certain spaces, but
also through facilitating and
limiting access and connec-
tion to the same spaces. This
also involved reorganization
of certain spaces and revisiting
some of the spatial principles
followed in using space previ-
ously (Pikirayi 2013¢) (Fig. 6.6).

An enduring caveat of
approaching the growth and
population density of Great
Zimbabwe concerns the spa-
tial reach of analysis, compelled
by where one draws the line
between who and what should
be considered part and inside
of the settlement, and who and
what should not. This consid-
eration must be underpinned
by the use and meaning of space in the Zimbabwe
Culture, and the archaeology of both. Few studies
have discussed the use and meaning of space at Great
Zimbabwe and other Zimbabwe Culture sites (see
e.g., Beach and others 1997; 1998; Huffman 1984; 198s;
1996; 2007). These studies, however, did not address
basic questions about the minds of the inhabitants
who lived inside the stone structures and the towns
they defined. The connections between royalty and
commoners, for example, has not been viewed in the
context of how settlement design reconnected urban
neighbourhoods, how space was used for food pro-
duction and industrial output, and how the overall
layout expressed organizational structure of the res-
idents. Does it make sense to view the various parts
of these urban centres as operating and functioning
both independently and as extensions to each other?
Site catchment analysis by Paul J. Sinclair (1987;
2019) focusing on Great Zimbabwe encourages us
to think along these lines, and beyond.

An alternative approach to the use of space at
Great Zimbabwe may be arrived at through the study
of the built environment, especially the develop-
ment of stone architecture (Pikirayi 2013c). At Great
Zimbabwe, authority and power define space, and
thus there is a connection between space and author-
ity. The importance of residential spaces extends to
non-built areas, as indicated, for example, by middens
(Fig. 6.7). Understanding the development of mon-
umental and non-monumental architecture towards
a composite, integrated settlement is necessary.
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Figure 6.7. Views of midden areas in the core urban zone. Photograph by Innocent Pikirayi.

Development

To understand how Great Zimbabwe grew to become
a giant settlement as well as the centre of a territorial
state, an evaluation of the evolution of the settlement
based on available radiocarbon and other dating evi-
dence, and monumental architecture, is imperative.
The activities of antiquarian investigators as well
as the Rhodesian Ancient Mining Company would
result in the pillaging of Great Zimbabwe and similar
structures in southern Africa between the 1890s and
1920s. This compromised the ability of professional
archaeologists to establish a credible stratigraphy
and chronology for the site. The activities arising
from the antiquarian and scientific archaeological
investigation of Great Zimbabwe would result in the
Zimbabwe controversy, which dominated the historio-
graphy of the site for the entire twentieth century
(Chirikure and others 2013a; Pikirayi 2001b). The
dating and chronology of Great Zimbabwe were key
to the controversy. Most forgotten in understanding
how Great Zimbabwe grew into a large settlement
is its monumental architecture (Fig. 6.8).
Scientific archaeological excavations from the
various parts of Great Zimbabwe conducted since
the early twentieth century provide limited strati-
graphic information as well as datable imported glass
beads and Asian ceramics. The advent of radiocar-
bon dating in the 1950s would result in the gener-
ation of absolute ages on archaeological events at
Great Zimbabwe. Available radiocarbon dates have
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Figure 6.8. Example of monumental architecture of Great Zimbabwe from

a) the Hill Complex, and b) the Valley Complexes. Photographs by Innocent Pikirayi.

been extensively discussed by Thomas Huffman
and Joseph O. Vogel (1991), Shadreck Chirikure and
Innocent Pikirayi (2008; Pikirayi and Chirikure 2011;
Chirikure and others 2013a; Chirikure and others
2013b). Huffman and Vogel (1991) argue for a lim-
ited settlement at Great Zimbabwe, from the late
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thirteenth to mid-fifteenth centuries, while recent
recalibration and Bayesian modelling of the same
radiocarbon dates by Chirikure and Pikirayi (2008),
and Chirikure and others (2013b) point towards a
much longer settlement of the site. Great Zimbabwe
may have been settled from the eleventh century Ap,
with the first stone walls being constructed around
the end of the twelfth or beginning of the thirteenth
century. The site was continuously occupied up to
the late sixteenth/early seventeenth centuries. The
Bayesian modelling indicates that the Hill Complex
flourished between approximately AD 1100 and 1280,
while the Great Enclosure flourished between AD 1225
and 1380. The settlement expanded from there to
other parts, including the Valley Complexes, which
were settled-up to the early seventeenth century. This
chronology matches that of the imports, especially
glass beads, which date the site from the early tenth
to the sixteenth, possibly the seventeenth centuries.

In spatial terms, the dating suggests that the ear-
liest palace complex existed on the Hill, and later on
moved to the Great Enclosure and the valley prior
to abandonment (Collett, Vines, and Hughes 1992;
Chirikure and Pikirayi 2008; Pikirayi and Chirikure
2011) (Fig. 6.9).
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The thirteenth century witnessed increased gold
production and trade on the Zimbabwe Plateau,
matched by corresponding prosperity in East African
coastal cities. Great Zimbabwe itself has yielded a
range of imported ceramics, including Persian tin-
glazed earthenware bowls, Chinese celadon and
stoneware vessels, as well as Near Eastern glass, some
coral pieces, a variety of copper objects, bronze hawk
bells, yellow and green glass beads, brass wire, and
cowrie shells (Garlake 1973; Chirikure and others
20132). Great Zimbabwe had extensive regional and
long-distance trading networks with central Africa,
the Indian Ocean coast, the Persian Gulf, India, and
the Far East (Garlake 1973; Huffman 1972).

Many studies of Great Zimbabwe and related
stone-walled sites have treated architecture as a
backdrop to typology and dating of the structures
(Figs 6.8-6.10). They have used wall types (P, PQ,
Q, and R) as a basis for relative dating and chrono-
logy, as well as for tracing the development of build-
ing sequences (e.g., Garlake 1970; Whitty 1957; 1961).
This observation has remained the cornerstone for
understanding the development of the culture once

84500 85000 85500 86000

based at Great Zimbabwe and its spread to the north-
ern and western regions of the Zimbabwe Plateau
(Walker 1993). The emergence and development of
monumental architecture bring Great Zimbabwe into
the realm of regional and intercontinental trade, with
the Great Enclosure becoming the largest, most influ-
ential and wealthy city in southern Africa, especially
during the second half of the fourteenth century.

Demise

The decline of Great Zimbabwe as a centre of a pow-
erful prehistoric state remains unresolved. A major
factor is the unsystematic investigations of late nine-
teenth-/early twentieth-century European antiquar-
ians and prospectors, who destroyed its stratigraphy
and looted it in search of valuables including Near and
Far Eastern artefacts and gold (Fig. 6.11). While sys-
tematic research from the 1950s onwards has resolved
the chronology of the site and identity of the build-
ers, circumstances leading to the decline or even col-
lapse of the site remain obscure. Explanations range
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Figure 6.10. The
different stone-
walling styles at
Great Zimbabwe.
Photographs by
Innocent Pikirayi.




Figure 6.11. Artefacts from the Near and Far East that
were recovered from Great Zimbabwe. a) Celadon from
the southern terrace. Photograph by Shadreck Chirikure.
b) Celadon from the Chenga enclosure. Photograph by
Federica Sulas.

from the effects of long-distance trade (Huffman
1972), environmental degradation (Garlake 1978),
climate change (Holmgren and Oberg 2006), to the
emergence of competing polities to the north and
west (Pikirayi 1993; 2013b).

It remains unclear what role climate change played
in the demise of Great Zimbabwe. Although the
cool-dry conditions experienced in the fifteenth
century (Holmgren and others 2003; Tyson and
Lindesay 1992; Tyson, Karlén, and others 2000;
Tyson, Lee-Thorp, and others 2002) could have
undermined its agriculture and increasing popu-
lation (Holmgren and Oberg 2006), the location
of Great Zimbabwe in a favourable rainfall zone
would have offset this (Huffman 2007). Given the
generally warmer and wetter conditions, the aban-
donment of Great Zimbabwe may not have been
conditioned by climate. However, Hannaford and
colleagues (2014) attempt a synthesis and critique
of the extant hypotheses and dominant approaches
regarding possible regional climate-society linkages
in southern Africa for the period covering the origins
and demise of Mapungubwe and Great Zimbabwe.
They pay particular attention to climate causation
and determinism, relating the southern African con-
text to global issues on the same. This approach is in
response to recent discussion in global climate his-
tory literature on environmental collapse, which has
raised critical questions over the basis of climate as
a chief causal factor in societal change. Given that
Mapungubwe and Great Zimbabwe witnessed con-
siderable socio-political complexity that may have
ended due to environmental change, social disinte-
gration, population depletion, and migration, they
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discuss the potential of societal vulnerability and resil-
ience, and attempt to incorporate diverse sources of
data to help understand the role of climate in south-
ern African history.

Beyond climate change, it is important to realize
that Great Zimbabwe had to prosper as a territorial
state, and had to extend its influence to maintain
regional dominance. Its inhabitants needed more
land for farming, while traders wanted more gold
for export to the Indian Ocean coast. The demise of
Great Zimbabwe after AD 1400 may be linked to gen-
eral global economic depression experienced at the
time (Pikirayi 2006). Europe saw a falling demand
in gold. Great Zimbabwe, located close to the gold
mining areas and production centres, must have felt
the effects of this economic downturn. International
trade began to decline from the early fifteenth cen-
tury, as indicated by the paucity of Chinese por-
celain at Great Zimbabwe. In response to this, the
elite at Great Zimbabwe expanded regional net-
works of trade, leading to the rise of monumental
structures in distant regions like the Makgadikgadi
Pans in eastern Botswana, and northern Zimbabwe
(Pikirayi 2006). By the late fifteenth century, the con-
sequences of this decision were obvious in terms of
demographic and regional shifts of some of the pop-
ulation from southern to northern Zimbabwe, which
saw the rise of the Mutapa state (Pikirayi 1993). To
the west, Great Zimbabwe was facing competition
from Khami, the capital of the Torwa state, which
developed an architectural canon different from the
former, but which translated into far more supe-
rior and grander monumental architecture. By the
sixteenth century, political and economic power
had shifted to the northern and western regions of
the Zimbabwe escarpment. From this explanation,
Great Zimbabwe may have expanded too fast and
rapidly. Written sources indicate Great Zimbabwe
continued to be inhabited in the sixteenth century
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Figure 6.12. Map showing the ancient urban core in relation

to local hydrology, wells, springs, dhaka pits, and modern
settlement. Image courtesy of Innocent Pikirayi, Federica Sulas,
and Shadreck Chirikure.

Rethinking Low-Density Urbanism
at Great Zimbabwe through Water

(Pikirayi 2006; 20132; 2013b), while a Bayesian mod-
elling of available radiocarbon dates suggests settle-
ment until the early seventeenth century (Chirikure
2021; Chirikure and others 2013b).

What is imperative is research that addresses the
responses of Great Zimbabwe residents to global as
well as local environmental changes, and how they
were able to manage change. Culture change is inev-
itable, and some of these changes have been desig-
nated as ‘decline], ‘collapse), etc., following experiences
of significant and permanent negative impacts, and
consequently, with well-established traditions being
abandoned for reasons other than personal pref-
erences. To understand what happened to Great
Zimbabwe, a reconsideration of what constitutes a
‘collapsed society’ in sub-Saharan Africa is imperative.

In considering collapse or demise, it is important
to detect and document societal stresses, which
develop over the long and short terms. Questions to
be asked, for example, are whether Great Zimbabwe
experienced over-population growth, a declining
subsistence base, a deteriorating physical environ-
ment around it, and competition from neighbour-
ing polities which undermined its regional influence
and economy. These developments have a bearing
on settlement growth or shrinkage. Thus, the role of
environmental degradation in the demise of Great
Zimbabwe requires reconsideration from the per-
spective of sustainability.

Current surveys around Great Zimbabwe docu-
menting its water resources indicate that the inhab-
itants relied mainly on subsurface water, which was
tapped or harvested from springs that occurred within
the granite landscape (Pikirayi and others 2016;
2022) (Fig. 6.12). Water was carefully channelled
to the core of the settlement where it was stored in
reservoirs for consumption. It is evident that these



springs provided the bulk of the settlement’s water
requirements as some of the streams and rivers flow-
ing to the east and south of Great Zimbabwe are fed
from these sources and have running water through-
out the year. This points to sustainability and resil-
ience, which can help interrogate the demise and
collapse of the settlement, and even its regeneration.

The current population, which is between five
thousand and ten thousand inhabitants, relies entirely
on water from the springs all situated within a 5 km
radius of Great Zimbabwe. It is dispersed all over
the granite landscape, the only clustering existing at
two places, one a tertiary institution to the south and
the other, a ‘growth-point’ — a term synonymous
with emerging urban or rural centres in Zimbabwe.
This dispersal is critical since settlement growth and
expansion do impair the natural functions performed
by watersheds. The growth of Great Zimbabwe must
have factored this into account, since not all parts
of the granite landscape are suitable for settlement.
Some parts of the landscape such as streams and
valleys had to be managed differently in response
to increases in human-induced environmental pres-
sure. This decoupling was necessary to ensure con-
servation of vital resources in the landscape and
allowed for managed population growth. It remains
to be demonstrated how other human activities may
have offset this.

Sustainability is about living within the means
of our natural systems and ensuring that human life-
styles do not harm society and culture. Sustainability
at Great Zimbabwe must be viewed in human terms,
encompassing the potential for long-term mainte-
nance of well-being, with a bearing on the envi-
ronment, the economy, politics, and culture. The
question is whether there was anything around the
site which could have caused negative impact on
the resident population. Sustainability is located at
the confluence of society, the physical environment,
and economy. For sustainability to occur, society
and economy must be equitable; the relationship
between society and environment must be beara-
ble, while economy and environment must be viable
(Adams 2006). Societies must measure sustainabil-
ity to determine risk, resilience, and vulnerability.

There is a link between settlements of this mag-
nitude with a presumably large residential popula-
tion and aspects of sustainability, with the general
assertion that higher density settlements are more
sustainable than low-density cities (Fletcher 2019).
However, this remains a contested area of planning
theory, and there is a need to consider the correla-
tion between energy consumption and overall urban
density of a given settlement, that is, the lower the
density, the more energy is consumed (Newman
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and Kenworthy 1999). Thus, can one use sustainable
urbanism — the application of sustainability and resil-
ient principles — to the design, planning, and func-
tioning of ancient places such as Great Zimbabwe?
We need to consider a number of options; the total
floor area of buildings divided by land area they are
built on, or, residential density, which is the number
of dwelling units in any given area, or, population
density (the number of people in any given area).

Despite many years of archaeological fieldwork
as is the case with Great Zimbabwe, settlements
with a dispersed occupation are hard to recognize.
Fletcher pointed out that assessing how the com-
munity dealt with scarce resources such as salt and
water becomes very difficult when a low-density
occupation (400-500 ha) is being considered rather
than a compact settlement (50-70 ha). According to
Fletcher (1993), resource supply cannot in general be
proposed as a factor directly affecting settlement area,
as it is regionally specific. It is the absolute number
of very large settlements in a region that is a function
of resource supply. Resource constraint apparently
delimits the number of large community aggregates
which a region can support and therefore the proba-
bility of a very large case arising. Thus, regardless of
what resources communities command, the growth
of their settlements is constrained by the limits to
manage the flow of information and services within
the settlement. This is universal.

How could the management of Great Zimbabwe’s
environment have impacted on its growth as a set-
tlement? The micro-catchments within the Great
Zimbabwe landscape, and in many cases, the variable
slope, also had a bearing on the low-density settle-
ment, experienced even to this day. A rise in pop-
ulation may have generated impervious cover due
to vegetation clearance, which in turn, impacted on
water quality. Great Zimbabwe’s hilly location and
surroundings point to a constricted catchment and
highly impaired micro-watersheds due to intense
construction activity, especially towards and within
the core of the settlement.'

In the face of drought and aridity, communities
are increasingly concerned about managing their
watersheds to maintain hydrologic integrity and
water quality. Water is the most valuable asset of any
settlement. Water pollution can be ascribed either
point source (e.g., industrial discharge) or non-point
source (which can result, say in increased sedimen-
tation). Great Zimbabwe’s water quality was largely
point source, as some of this was generated from

On vegetation clearance and increased imperviousness, see
Butler and Davies 2000.
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Figure 6.13. The productive landscape sustained by local communities

today around Great Zimbabwe. Photographs by Innocent Pikirayi.

urban run-off. Water quality may have been com-
promised by increased nutrients, metals, hydrocar-
bons, bacteria, and other constituents.

How did the authorities at Great Zimbabwe man-
age the impacts of development on water availability
and quality? How were health and sanitation man-
aged? What waste was produced and how was it dis-
posed? Was a low-density footprint bad for Great
Zimbabwe’s water availability? What was the impact
of commoner housing on water quality? There are no
indications that low-density development is better
for watershed quality because it limits impervious
cover at the site level. High-density development is
better for watershed water quality because overall it
disturbs less land to accommodate a similar num-
ber of people and leaves more land available to serve
critical ecological functions (Richards, Anderson,
and Santore 2003, 345-46).

Another important point to consider for Great
Zimbabwe is water withdrawal by its increasing
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population. How much did this alter water qual-
ity, and the amount contained in the aquifers, and
how sustainable was this, modelled on a population
of twenty thousand people? By the peak of Great
Zimbabwe, what could have been the city’s water
demand, and how was this demand managed? Whilst
answers to these questions remain open as we dig
deeper in the water history of Great Zimbabwe, the
available archaeological and historical record does
provide insights on the sustainability or otherwise
of its settlement pattern through time. In general
terms, the settlement record suggests an incremental
growth of the built environment starting with the
Hill Complex to the establishment of complexes
in the valley and other hills. Whilst one can cap-
ture the footprint of this growth in a space of about
600-800 ha, there is indication that not all struc-
tures were used at the same time, hence the ques-
tion of how big Great Zimbabwe was might slide
down to being redundant with reference to sustain-
ability. Instead, it might be more productive to ask
how big was the settlement when key monuments
such as the Great Enclosure were in use? Putting
people in these spaces remains very challenging
as even low population estimates, of a few thou-
sands living at Great Zimbabwe, are biased towards
the size and nature of architectural remains — of
structures built in stone and/or earthen (dhaka)
materials, and middens in the ancient core urban
area. As such these estimates overlook the pos-
sibility that potentially high numbers of people
(and cattle) might have lived in the settlement
more fluidly, perhaps in perishable accommoda-
tion, moving in and out of the core urban area on
a daily basis, and so on.

Mindful of the enduring challenges with map-
ping the extent of settlement and population, the
nature and distribution of management infrastruc-
tures such as the water reservoirs, spatial relations
between stone-wall enclosures and micro-catchments,
and possibly the perimeter walls reflect the need for
supplying a substantial number of people and cat-
tle over an urban landscape that stretched beyond
the core urban area. This system supported con-
tinuous occupation for about eight hundred years,
and in fact longer (Fig. 6.13). Had colonial interven-
tions not encapsulated the site into a pile of ruins to
exploit and subsequent governments enabled ances-
tral lifeways, one wonders if Great Zimbabwe today
would be a thriving city of a few hundred thousands,
the outcome of a sustainability pathway unfolding
for centuries of securing water, creating wealth, and
maintaining well-being — an achievement neither
modern Zimbabwean cities nor most other modern
African ones can claim.
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