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Abstract
Ndondondwane, an Early Iron Age settlement situated on the banks of the Thukela River, KwaZulu-Natal, South Africa, 
provides a unique record of a single, short-term occupation (c. 1300 to 1200 years ago). Several areas associated with differ-
ent activities had been previously excavated and analysed, yielding various scenarios for the cultural and social organisation 
of the settlement. Three phases of occupation or cultural horizons have been identified and this paper largely explores the 
charcoal assemblage from the middle cultural horizon, during the settlement’s maximum extent of occupation. Charcoal 
was analysed from the central part of the site, represented by a livestock byre (kraal), a meeting place, and a craft produc-
tion area; as well as the peripheral areas including three domestic middens and a charcoal preparation area. Archaeological 
charcoal specimens were examined using reflective light microscopy to observe the characteristic anatomical features needed 
to determine the taxonomic group they represent and subsequently identified by direct comparison with a modern charcoal 
reference collection and published archaeological charcoal studies. Charcoal was identified as belonging to 15 families, 23 
genera, and 29 species of trees with known fuel, construction, and medicinal uses. There was a preference for wood previously 
known as Acacia*, indicating that this genus was readily available and prolific in the surrounds of the site. Ndondondwane 
has been extensively investigated in terms of the archaeology, and this together with the anthracology data provides further 
insight into Early Iron Age settlement location-specific activities, cultural practices, and reasons for abandonment.
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Introduction

Charcoal is often the most abundant macrobotanical remnant 
recovered from archaeological deposits associated with past 
human settlements of all ages. Typically it has been used as 
a resource for radiocarbon dating. However, as the micro-
scopic anatomical properties of wood are preserved even 
after burning, it is possible to identify the taxonomic group 
of trees from which the charcoal was originally derived. In 
the past decade or so, anthracology, or the science of identi-
fying archaeological charcoal, has gained global popularity 
in archaeological and palaeoecological fields (Ludemann 
and Nelle 2017). Nowadays, the charcoal data have a much 
wider application, including the reconstruction of past veg-
etation, thereby enabling inferences as to climatic and other 
environmental conditions prevalent at the time, to be made. 
A number of studies have assessed the use of charcoal for 
palaeovegetation reconstruction (for example,Asouti and 
Austin 2005; Théry-Parisot et al. 2010; Dotte-Sarout et al. 
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2015; Allue et al. 2017; Puech et al. 2021), allowing envi-
ronmental changes to be tracked over time in sites showing 
significant stratification. In South Africa, analysis of char-
coal, mainly from Late or Middle Stone Age archaeological 
sites, has been successfully carried out primarily for pal-
aeoenvironmental reconstruction (for example, Deacon et al. 
1983; Wadley et al. 1992; Esterhuysen and Mitchell 1996; 
Cartwright and Parkington 1997; Parkington et al. 2000; 
Allott 2006; Lennox et al. 2015).

How well a charcoal assemblage represents a palaeoenvi-
ronment is less clear, as the retrieved samples are remnants 
of species specifically selected and collected by the inhabit-
ants of the site. Following the principle of least effort (Zipf 
1949; Chisholm 1968; Vita-Finzi and Higgs 1970; Shackle-
ton and Prins 1992), it is unlikely that the occupants would 
have travelled long distances to collect wood, and mainly 
those species found in close proximity to the site would be 
represented. Moreover, the collection would be subject to 
further selection and choice of the inhabitants, based on fac-
tors such as their suitability as fuel, usefulness, abundance in 
the area and ease of collection (Marston 2009). The carboni-
sation and preservation of the resultant charcoal from burned 
wood also differ depending on the characteristics of the fire 
(Braadbaart and Poole 2008). Wood may have been heated 
to different temperatures and exposed to burning for different 
lengths of time depending on the purpose of the particular 
fire, including for cooking, heating, charcoal preparation, 
and iron smelting and forging. In this way, the individual 
structural properties of the wood also come into play. For 
instance, the tendency of some woods to readily turn to ash 
instead of forming more durable charcoal may influence the 
range of species identified in an assemblage. Consequently, 
it is not surprising that woody species diversity identified in 
a charcoal assemblage does not exactly mirror the vegeta-
tion currently surrounding the site. While all of the above 
considerations are problematic for vegetation reconstruc-
tion, a further, and mostly unexplored, application for the 
taxonomic data that charcoal affords is the insight it can 
provide regarding the inhabitants’ cultural practices, habits, 
economy, and their relationship to the local environment. 
In this instance, the inhabitants’ selection of species and 
foraging distances are not constraints on our interpretation 
of the assemblage.

The technologies and activities in which any society 
engages are limited by the resources available to them. The 
large volumes of charcoal recovered from past human occu-
pation sites indicate that woody plant species were of fun-
damental importance to early societies. The specific prop-
erties of different types of wood make certain species more 
desirable or appropriate for particular tasks or applications. 
Analysing the charcoal recovered from different locations in 
past human settlements allows one to determine the woody 
species used for a wide range of purposes. The identification 

of charcoal specimens from separate locations within a site 
can provide data to better understand the variety of aspects 
of the inhabitants’ way of life.

Evidence suggests that Iron Age communities purpose-
fully selected and utilised different woody species for a vari-
ety of applications ranging from the construction of fences 
and dwellings, cooking, smelting and forging, as well as for 
ritualistic purposes relating to cultural beliefs (for example, 
Huffman 1986; Whitelaw 2015; Chikumbirike et al. 2016). 
Specialised usage of plant species by current societies and 
those of the recent past allows us to hypothesise that Iron 
Age settlements were likely to have used specific species 
of wood for specific purposes, based on the particular suit-
ability of the wood to the task at hand.

The Early Iron Age (EIA) is the time period (A. D. 200 to 
900) when the first farming (cultivation and herding) com-
munities settled in southern Africa. Several opposing models 
for EIA settlements in southern Africa have been proposed, 
the two most popular being the Central Cattle Pattern (CCP) 
of Huffman (1990)—which he first described as the Bantu 
Cattle Pattern (Huffman 1982)—and the Household Mode 
of Production (HHMP) of Hall (1987). The EIA settlements 
in southern Africa are believed to follow the CCP, where 
cattle represent wealth (Huffman 1993). CCPs were charac-
terised by a central byre, grain storage pits, metal working 
areas, and huts with a central fireplace (Huffman 1993). Dis-
tinct zones for gender-specific activities were also a typical 
feature of these societies. These features are reported to be 
found together in all EIA sites in southern Africa (Huffman 
1990; Whitelaw 1995). However, the CCP organisation in 
the EIA has been disputed by Maggs and Ward (1984), Hall 
(1987), and Badenhorst (2009). They consider the CCP to 
be a Late Iron Age (LIA) phenomenon and that the EIA 
and Middle Iron Age (MIA) were characterised by individ-
ual households in small farming villages, equivalent to the 
HHMP. Nevertheless, determining the settlement patterns 
of these archaeological sites gives an insight into the socio-
economic structure of these early societies (Whitelaw 1994; 
Greenfield and van Schalkwyk 2003).

The dominant domestic animals of the EIA were caprines 
(sheep and goats) (Badenhorst 2010). There is a suggestion 
that caprine herding is associated with matrilineal descent in 
the EIA (Badenhorst 2010). During the EIA women played 
an important role in crop cultivation involving digging 
sticks and hoes, as well as taking care of the cooking. At 
this time, construction typically utilised wooden posts and 
dhaka (Badenhorst 2010), with thorn bushes used for fenc-
ing (Klehm and Ernenwein 2016). In contrast, there was a 
shift towards patrilineal descent in the LIA, dominated by 
cattle for bridewealth (Badenhorst 2010). Cattle replaced 
sheep during the LIA and were utilised for ploughing. Stone 
was introduced in construction and replaced thorn bushes 
as fencing (Klehm and Ernenwein 2016). The division of 
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labour based on gender saw men doing most of the bush 
clearing, fencing, and stock rearing. Wood for construc-
tion was collected by men, while woods for fuel, cooking, 
and other household activities, as well as the edible parts of 
trees were collected and foraged for by women (for example, 
Liengme 1981; Corrigan et al. 2011).

Following ceramic typology evidence, the EIA in Kwa-
Zulu-Natal (KZN) was initiated by people from the Great 
Lakes District of central Africa settling in the valleys 
(Huffman 1986), bringing with them the skillsets of agri-
culture and iron working. At this stage, settlements were 
not stratified, and it seems that communities in the valley 
comprised scattered independent, individual households, 
or small groups about 5 km distant (Greenfield and van 
Schalkwyk 2008). Iron work was conducted away from the 
households, probably by men. In the latter half of the first 
millennium, during the Ndondondwane phase of the EIA, 
there were thriving village sites with evidence of ceramic 
manufacturing, iron smelting and forging, rituals, and ivory 
work (Maggs 1984). KwaGandaganda, one of the largest 
settlements in the valley, may have had centralised control 
over iron and ivory production (Miller and Whitelaw 1994).

The Lower Thukela River Valley (one of many west–east 
flowing rivers), in KZN, has been recognised as an area 
of intensive EIA settlement (Maggs 1984; van Schalkwyk 
1991; Loubser 1993; Whitelaw 1994). Chronology of the 
area is well defined in terms of artefacts (for example, 
ceramic typology) and radiocarbon dating. It is rich in 
archaeological evidence for EIA mixed farming settlements 
and to date, 24 settlements have been identified in the 
valley and even more may yet be discovered (Greenfield 
and van Schalkwyk 2008). As a result, the area has been 
extensively surveyed and excavated and much of the general 
culture historical sequence has been researched, including 
the definition of time periods or traditions based on the 
typology of the ceramic decoration and the settlements in 
which the pottery was found. Msuluzi (A. D. 500 to 750) 
was the earliest and longest tradition to appear in the valley; 
Ndondondwane (A. D. 750 to 850) represents the pinnacle 
of EIA culture in the region, marked by great population 
expansion inland; and Ntshekane (A. D. 850 to 1000) 
marks the end of the EIA sequence in the valley (Maggs 
and Michael 1976; Maggs 1980, 1984).

The population in the Lower Thukela River Valley grew 
fivefold during the Ndondondwane phase, but appears to 
have collapsed in the Ntshekane phase at the end of the EIA, 
signalling the start of the MIA. The valley was abandoned 
during the MIA, and by the LIA (in the 2nd millennium) 
these early farmers had moved to the escarpment grasslands 
above the valley bottom (Maggs and Ward 1984; Greenfield 
and van Schalkwyk 2008). It is not yet clear as to why there 
was such a dramatic shift in settlement pattern at the end of 
the EIA, but an unpredictable climate and spread of diseases 

such as malaria and tsetse fly have been suggested as a cause 
(Huffman 1994).

During the EIA, societies used wood for cooking, heating, 
building structures (huts, byres), making tools, as well as for 
medicinal and ritual purposes. In addition, wood was also 
used for firing ceramics and producing charcoal for use in 
iron smelting, forging, and smithing. The high demand and 
resultant harvesting of wood must have impacted the biodi-
versity and landscape in the area (Kay and Kaplan 2015).

Regional setting and history of research 
at Ndondondwane

The EIA site, Ndondondwane (28°53′40″S, 31°01′42″E), is 
located on the north-eastern bank of the Thukela River in 
the Lower Thukela River Basin, KZN, South Africa (Fig. 1). 
Ndondondwane is unique among the many EIA settlements 
in this area as it represents a single, short-term occupation 
of no more than 150 years within the time period A.D. 750 
to 950. This is evidenced by the occupation only extend-
ing over a single ceramic phase, based on the typology of 
the recovered ceramics (Maggs 1984; Loubser 1993; van 
Schalkwyk et al. 1997; Fowler and Greenfield 2009). Con-
sequently, it is the type site for the Ndondondwane phase of 
the KZN, EIA sequence (Maggs 1984). As most other EIA 
sites in the Lower Thukela River Basin include more than 
one ceramic phase (for example, Maggs and Ward 1984; van 
Schalkwyk 1991; Whitelaw 1994), it is assumed that Ndon-
dondwane was never reoccupied, minimizing the possibility 
of contamination from later settlements.

Initial investigations conducted by Tim Maggs in April 
1978 (Maggs 1984) revealed a well-preserved settlement 
with abundant remains, indicating a new ceramic phase 
within the EIA sequence. Maggs recognised the site as 
being unique and important and recommended further more 
extensive excavations. These were conducted by J. Loubser 
from December 1982 to May 1983 (Loubser 1993, 1998) 
and revealed spatially discrete activity areas, including those 
for ivory and iron working as well as others for ritualistic 
ceremonies. The likelihood of a single occupation made 
Ndondondwane a suitable test case for reconstructing the 
social and economic organisation or structure of EIA settle-
ments in southern Africa. This led to a collaborative effort 
by a Canadian-South African team, and from 1995, excava-
tions were conducted over 3 years, directed by Haskel J. 
Greenfield and Len O. van Schalkwyk (for example, van 
Schalkwyk et al. 1997; Greenfield et al. 2000). A variety of 
surface and subsurface pre-excavation reconnaissance tech-
niques were employed as well as different excavation strate-
gies, revealing a more comprehensive picture of the struc-
ture and organisation of the site (Greenfield et al. 2000). A 
substantial accumulation of archaeological cultural material 
(ceramics, models, masks, ivory, iron artefacts, a furnace, 
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and shell beads) as well as a large amount of charcoal have 
been recovered from the site. Provincial Heritage Site pro-
tection status was sought and later granted (provincial herit-
age site number 2608) (Prins and Hall 2013).

As was typical for EIA settlements in the Lower Thukela 
River Basin, Ndondondwane is located at low altitude, about 
200 m above sea level (Loubser 1993), in savanna bushveld 
vegetation, providing grazing for livestock and wood for fuel 
and construction (Maggs and Ward 1984). The adjacent river 
provided water and deep colluvial soils and the flat topog-
raphy made this area suitable for cultivating sorghum and 
millet crops, adapted to summer rainfall conditions requiring 
no additional irrigation. Metal bearing rocks for iron produc-
tion and clay sediments used for ceramic manufacture were 
found in close proximity.

The area lies within the Sub-Escarpment Savanna 
Bioregion and the vegetation is described as Eastern Val-
ley Bushveld (SVs 6) (Mucina and Rutherford 2006). The 
local vegetation is characterised by Sclerocarya–Acacia tree 
veld (Edwards 1967). This diverse semideciduous, savanna 
woodland includes many woody taxa. Some of the com-
mon wood producing trees are various species of Acacia, 
Berchemia zeyheri, Combretum molle, Cussonia spicata, 
Sclerocarya birrea sub-species caffra, Spirostachys afri-
cana, and Ziziphus mucronata (Edwards 1967; Mucina and 
Rutherford 2006) (Fig. 1).

The climate is subtropical with summer rainfall, averag-
ing 450 to 750 mm per year. The average temperature ranges 
from 19 to 22 °C, but can become hotter during the summer 
(Mucina and Rutherford 2006).

Fig. 1   Modern vegetation distribution map showing the Thukela 
River Valley and surrounding area with the proximity and location 
of Ndondondwane (NDO) (adapted from Mucina and Rutherford 
2006). Sub-Escarpment Savanna Bioregion: SVs6 Eastern Valley 
Bushveld (Svs 4 Ngongoni Veld; CB3 KwaZulu-Natal Coastal Belt  
in the Indian Ocean Coastal Belt Bioregion; Gs9 Midlands Mistbelt 
Grassland within the Sub-Escarpment Grassland Bioregion; FOz5 

Scarp Forest). Inlay shows location of Ndondondwane, Provinces of 
South Africa and neighbouring southern African countries. EC, East-
ern Cape; FS, Free State; G, Gauteng; KZN, KwaZulu-Natal; LP, 
Limpopo; MP, Mpumalanga; NC, Northern Cape; NW, north west; 
WC, Western Cape; Esw, Eswatini; Lth, Lesotho; Moz, Mozambique; 
Zim, Zimbabwe
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Ndondondwane is one of the larger settlements in the 
lower valley. Overall, the site is about 300 m long (north 
to south) and about 200 m wide (east to west) (Greenfield 
et al. 2000) (Fig. 2). The settlement has been extensively 
investigated with respect to spatial organization and 
structure. A number of spatially separated areas have been 
excavated and associated with different activities, including 
areas dominated by either male- or female-specific 
activities (Maggs 1984; Loubser 1993; Greenfield et al. 
1997; van Schalkwyk et al. 1997; Loubser 1998; Fowler 
et al. 2000; Greenfield et al. 2000; Greenfield and van 
Schalkwyk 2003; Greenfield and Miller 2004; Greenfield 
et al. 2005; Fowler and Greenfield 2009).

There are two major activity zones, a central commu-
nal zone and a peripheral homestead, and other specialised 
activity zone (Loubser 1993; Greenfield et al. 2000). The 
central communal zone comprises three activity areas, 

approximately 40 m apart. These include the dung area 
(incorporating dung east, a cultural activity area, and dung 
west, a livestock byre), a large hut floor or community meet-
ing place (within transect 1), and an enclosed area associated 
with cultural craft production (mound area), in which iron 
forging, ivory work, and ritual activities took place. Due 
to the presence of hollow ceramic mask pieces and solid 
ceramic figurines found to be broken and then discarded in 
the mound area, it was proposed that this was a male assem-
bly area in which initiation ceremonies took place (Loubser 
1993; Whitelaw 1994). The peripheral homestead zone is 
arranged in an arc around the communal zone, about 100 m 
upslope, across a large open field thought to be utilised for 
crop cultivation (Greenfield et al. 2005). Three domestic 
areas (middens 1, 2, and 3) about 70 m apart are situated on 
the north side of the arc, and a specialised activity charcoal 
preparation area is located on the far south side (Fig. 2). The 

Fig. 2   Site map or plan of 
Ndondondwane, redrawn from 
Greenfield and van Schalkwyk 
(2003). DE, dung east; DW, 
dung west; T1, transect 1; M, 
mound area; M1, midden 1; M2, 
midden 2; M3, midden 3; CP, 
charcoal preparation area
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site incorporates well-established metal working technolo-
gies in terms of furnace structure, similar to contemporary 
furnaces in the region (Maggs and Ward 1984).

The site comprises three stratigraphically superimposed 
cultural horizons. The lowest, cultural horizon 1 (CH1), 
representing the founding of the site, is only found in the 
central communal area and is depicted by the mound and 
dung areas. The middle, cultural horizon 2 (CH2), signifying 
the growth and development of the site, is found in all eight 
spatially discrete excavation areas (Fig. 2). The uppermost, 
cultural horizon 3 (CH3), is associated with a charcoal prep-
aration area and the mound area and spans the abandonment 
of the site and the period directly thereafter when people 
intermittently returned to the site for the purpose of iron 
smelting (Loubser 1993; Greenfield et al. 2000; Greenfield 
and van Schalkwyk 2003; Greenfield and Miller 2004).

During the time of CH2, Ndondondwane was organised 
in a way that combined the CCP (Huffman 1990) with the 
self-sufficient early farming village model of Maggs (1984) 
or HHMP of Hall (Greenfield and van Schalkwyk 2003) 
(Fig. 2).

The mound area yielded a significant amount of dietary 
remains. Over 100 g of carbonised Sclerocarya (marula) 
nuts were retrieved (Maggs 1984), suggesting that this indig-
enous fruit also formed a part of the community’s diet. Car-
bonised seeds of Pennisetum typhoides (bulrush millet) have 
been collected. This cultigen was an important grain crop in 
the EIA and has also been retrieved from other sites in the 
Thukela Valley (Maggs 1984). Analysis of faunal remains 
confirmed the domestic nature of the community that relied 
on mostly sheep and possibly goats as a source of meat and 
rarely on cattle or wild animals (Voigt and Von den Driesch 
1984).

There is evidence that some of the earliest, large-scale, 
elephant-ivory processing in southern Africa took place at 
Ndondondwane and other larger settlements in the Lower 
Thukela River Valley. This is a few centuries before the Lim-
popo River valley sites were involved in the Indian Ocean 
trade routes. Ivory procurement was conducted over great 
distances and very well organised (Coutu et al. 2016).

The Ndondondwane charcoal assemblage was recovered 
from all contexts and all three cultural horizons. Previously 
the charcoal from the deepest horizon (CH1) which was only 
represented by the dung area at the time of analysis was 
investigated (House and Bamford 2019). The majority of the 
charcoal was identified to six recognizably different Acacia 
species. Only four other taxa were identified in very low 
numbers, two Combretum species, Sclerocarya birrea, and 
Searsia pyroides, indicating a preference for Acacia wood.

Here we focus on the charcoal assemblage from the mid-
dle horizon, CH2, but also include the charcoal recovered 
from the charcoal preparation area associated with CH3. 
An analysis of the charcoal from all eight localities in the 

settlement was carried out, with the potential to provide 
answers to key questions about settlement organisation, 
wood selection, and use, as well as the relationship with the 
environment due to the wood-based economy. The location 
of particular species within the settlement affords an insight 
into each species’ usage and suitability for cooking, heating, 
ceramic firing, iron forging and smithing, building, and other 
community activities. Comparison of charcoal data from the 
cultural horizons could potentially indicate subtle changes 
in vegetation composition over the period of occupation, 
possibly suggesting bush clearing for agricultural activities. 
The presence, location in multiple areas, or absence of local 
species indicates the inhabitants’ preferences and avoidance 
of available resources. Non-local species potentially point 
to the importation of desirable species for specific purposes.

Materials and methods

Archaeological charcoal specimens, systematically collected 
from the middle horizon, signifying the phase of maximum 
growth and development of the Ndondondwane settlement, 
known as CH2, were available for examination and identi-
fication. These samples were collected during the 1995 to 
1997 collaborative excavation of Greenfield and van Schalk-
wyk (van Schalkwyk et al. 1997; Greenfield et al. 2000). 
Sediments were dry sieved and then a large quantity of 
deposits were wet sieved and floated for charcoal recovery. 
Many sedimentary samples were collected for floatation, but 
most contained ash that disappeared in the floatation. Only 
the remnant charcoal was collectible. This is the first analy-
sis and report on the CH2 (and charcoal preparation area 
from CH3) remains.

Charcoal samples were retrieved from excavation quad-
rants (1 × 1 m and 2 × 2 m) and separated stratigraphically 
from eight separate areas in the two activity zones: the cen-
tral communal zone and the peripheral zone. In the central 
communal zone, arranged from north to south are the dung 
area, representing a livestock byre (kraal), comprising (1) 
dung east (DE) (quadrants Q2, S1, S3, S4, T1, T4, U1, U3, 
U5, and V4), reportedly a zone of human activity associ-
ated with the kraal; (2) dung west (DW) (quadrant R1), the 
livestock zone of the kraal; (3) transect 1 (T1), including 
a hut floor, (quadrants A14, A15, A16, A17, B10, B11, 
B12, B13, B14, B15, B16, B17, C8 to C17); and (4) the 
mound area (M) (quadrants G7, H11, I7, and I9). Samples 
from this area, previously analysed and identified by L. van 
Schalkwyk (Maggs 1984), were included for completeness 
and these samples were not re-analysed. The mound area 
was completely excavated by Loubser (1993) and no new 
specimens were available for collection during the 1995 to 
1997 campaigns. The peripheral zone incorporates three 
domestic middens, (5) midden 1 (M1) (quadrants B3 and 
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D6); (6) midden 2 (M2) (quadrants Q26 and Q27), and (7) 
midden 3 (M3), also known as the ivory midden (quadrants 
A5, B16, D12, H5); and a special activity area, (8) the char-
coal preparation area (CP), an area previously called the 
furnace (quadrant B124). This was a thick and dense con-
centration of charcoal at the southern periphery of the site 
spread across 10 m2 (Greenfield et al. 2000). This area was 
also stratigraphically linked to the upper/surface level, CH3.

Since the charcoal samples were packaged according to 
the site area (e.g., dung east—DE) and the packet number, 
that notation will be used here, for example, DE110. Most 
packets contained between 20 and 50 pieces of charcoal and 
only two packets contained more than 100 pieces (CP221and 
T1253). However, a vast amount of charcoal was retrieved, 
more than a thousand pieces. First, the charcoal samples in 
each packet were cursorily sorted into types based on easily 
identifiable morphological features such as vessel size and 
distribution, as well as ray width and height. Representa-
tive sample pieces of each type were examined and suitable 
pieces showing the transverse section (TS), tangential longi-
tudinal section (TLS), and radial longitudinal section (RLS), 
needed for identification, were selected for photographing. 
After analysis, the types were identified and the different 
species in each packet were recorded. Each separate activity 
area was analysed separately.

Due to the nature of the charcoal samples (solid chunks), 
reflective light is required for surface observations of the 
characteristic anatomical features of wood. Reflected light 
optical microscopy was the preferred method, with magnifi-
cations from × 100 to × 500 required to observe the morpho-
logical features. If necessary, the selected charcoal pieces 
were snapped or fractured to reveal fresh surfaces of the 
three planes (TS, TLS, and RLS planes) required to exhibit 
the important wood diagnostic features. Charcoal specimens 
were mounted onto glass slides with “Prestik” tacky adhe-
sive to make orientation easier and lend stability for viewing, 
with no further preparation required. An Olympus BX51 
microscope equipped with Analysis® software and reflected 
light objectives was used to examine and photograph sam-
ples with extended focal imaging (EFI). Since diagnostic 
features such as ray cell type, inter-vessel and vessel-ray pits 
are visible under the light microscope, it was not necessary 
to use scanning electron microscopy (SEM). Although many 
anthracologists prefer SEM for identifying and document-
ing archaeological charcoal specimens, reflected light opti-
cal microscopy offers a great time-saving advantage when 
analysing large assemblages, such as that retrieved from 
Ndondondwane.

Use was made of existing literature documenting ana-
tomical characteristics of hardwood to assist in identifying 
the important features (Barefoot and Hankins 1982; Wheeler 
et al. 1989) and the terminology used follows that of the 
IAWA Committee (1989).

To assist in the identification of the archaeological char-
coal specimens, the observed features were directly com-
pared with those of modern charcoal reference specimens 
in the Modern Charcoal Reference Collection housed at the 
Evolutionary Studies Institute at the University of the Wit-
watersrand. This is a collection of over 500 taxonomically 
identified, prepared modern charcoal samples, from southern 
Africa. This means that if a match is found in the collec-
tion, it is possible to identify the charcoal to species level. 
Photographs of specimens were also compared to data from 
other archaeological charcoal studies (for example, Allott 
2005; Kromhout 1975). If an identification was not possible 
using the Modern Reference Collection, then the computer 
database for modern woods, Inside Wood, was consulted. 
Fragments were identified to family, genus, and species level 
where possible.

The fragile nature of charcoal which often readily frag-
ments during burning and later excavation typically results 
in numerous pieces from what may have been a single coal. 
Therefore, the relative abundance of a taxon was determined 
by its distribution throughout the whole CH2 and not within 
individual packets or quadrants.

Results

Charcoal samples from CH2 deposits collected from eight 
separate activity areas (four from the central communal 
zone, three from the peripheral homestead zone, as well 
as those from the charcoal preparation area affiliated with 
CH3), within the Ndondondwane settlement, were subjected 
to anthracological analysis. CH2 charcoal samples from 
the mound area (M) have been previously dated to A. D. 
867–974, midpoint A. D. 892 (Fowler and Greenfield 2009: 
pg 351).

In this study 99 packets were examined and the charcoal 
identified as belonging to 15 families, 23 genera, and 29 spe-
cies (Table 1). The analysis of the four packets of charcoal 
samples retrieved from the mound area and identified by 
L. O. van Schalkwyk (Maggs 1984) has been included (as 
previously stated) to provide the most comprehensive data 
set (Table 2). This adds a family, genus, and species to the 
list, with the identification of Olea europaea L. sub-species 
africana (Mill.) P.S.Green.

The largest amount of charcoal was recovered from a 
domestic midden, midden 3 (M3), where most of the char-
coal was identified as Vachellia karroo. The human activity 
area, dung east (DE), associated with the livestock byre or 
kraal, dung west (DW), contained the second largest amount 
of charcoal and was also the most species-rich area.

Specimens identified as belonging to the genus previously 
known as Acacia were found in all eight activity areas, and 
by far outnumbered the other identified taxa, comprising 
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Table 2   Identification and distribution of charcoal woody species per area. Charcoal was retrieved from Ndondondwane cultural horizon 2 and 
the charcoal preparation area from cultural horizon 3

Central communal zone Peripheral zone

Taxon Dung east Dung west Transect 1 Mound Midden 1 Midden 2 Midden 3 Charcoal prep

Anacardiaceae
  Harpephyllum caffrum X
  Sclerocarya birrea ssp. caffra X X X X
  Searsia rehmanniana X X X

Apocynaceae
  Rauvolfia caffra X

Araliaceae
  Cussonia spicata X

Capparaceae
  Boscia albitrunca X

Combretaceae
  Combretum apiculatum X X X
  C. erythrophyllum X
  C. kraussii X
  C. molle X

Ebenaceae
  Diospyros lycioides X

Euphorbiaceae
  Croton sylvaticus X
  Spirostachys africana X X X

Fabaceae
  Schotia brachypetala X
  Acacia type 1 Senegalia caffra X X X X X
  Acacia type 2 Vachellia karroo X X X X X X X X
  Acacia type 3 V. robusta X X X X
  Acacia type 4 V. sieberiana X X X X X

Acacia type 5 Vachellia sp. X X X X X X
Lauraceae

  Cryptocarya woodii X
Oleaceae

  Olea europaea ssp. africana X
Phyllanthaceae

  Bridelia micrantha X
Rhamnaceae

  Berchemia zeyheri X
  Ziziphus
mucronata

X X X

Rubiaceae
  Breonadia salicina X

Rutaceae
  Calodendrum capense X
  Ptaeroxylon obliquum X
  Zanthoxylum capense X

Sapotaceae
  Chrysophyllum
  viridifolium

X
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67% of the CH2 assemblage (69 of 103 packets) (Table 2). 
The wood of this genus is characterised by diffuse-porous 
wood; simple perforation plates; inter-vessel pits alternate 
and vestured; vessel-ray pits with distinct borders; para-
tracheal parenchyma varies from vasicentric to aliform to 
confluent (Robbertse et al. 1980). This genus was readily 
identifiable in the charcoal assemblage by the radial arrange-
ment of the long, narrow, homocellular, procumbent ray 
cells (Fig. 3). Thereafter, separation of the species was deter-
mined by ray width, ray height, and vessel-parenchyma dis-
tribution. Four confirmed species of the “Acacia type” were 
identified as Senegalia caffra, Vachellia karroo, V. robusta, 
and V. sieberiana (Table 1; Fig. 3).

Five taxa, other than Acacia, were found in multiple areas 
(three or more), namely, Sclerocarya birrea sub-species caf-
fra and Searsia rehmanniana of the family Anacardiaceae, 
Combretum apiculatum of the Combretaceae, Spirostachys 
africana of the Euphorbiaceae, and Ziziphus mucronata, a 
member of the Rhamnaceae (Table 1; Fig. 4).

Presently, these taxa grow in a variety of habitats, occur-
ring in a range of geographical regions and have diverse 
wood characteristics and properties (Table 3). The species 
abundance (number of packets in which the species was 
identified, per area) within the site is presented in Table 3. 
All the identified taxa are still found in KZN today (Table 3).

The most abundant species was identified to be Vachellia 
karroo. It was found in all contexts and 53 of the total 103 
packets contained this species, 51%. The exception was in T1, 
which was described as a hut floor of burned dhaka, where 
the other identified Acacia species were more dominant.

Central communal zone

A greater diversity of woody taxa were identified in the four sep-
arate areas of the central zone, compared to those of the periph-
eral zone. This included 23 species from 14 different families 
and 18 genera (Table 2). Most of the families, 11 out of the 14, 
were represented by a single taxon. A member of the Anacar-
diaceae, Sclerocarya birrea sub-species caffra, better known as 
the marula, was found throughout this zone, in all four areas, but 
was not identified in the peripheral zone (Table 2).

Dung East (DE)

A total of 24 packets of charcoal were examined. The charcoal 
was identified as belonging to nine families, 13 genera, and 17 
species (Table 2). This was the most species-rich area. Vachellia 
karroo was the most abundant species and 15 of the 24 packets 
contained V. karroo (Table 3). A number of species, confined 
to this area, shared certain properties. Harpephyllum caffrum, 
Rauvolfia caffra, Cussonia spicata, Cryptocarya woodii, and 
Bridelia micrantha all prefer growing in wetter habitats and are 
all used in traditional medicine. With the exception of C. spicata, 
they all produce strong, good general-purpose wood (Table 3).

Dung West (DW)

This area contained two packets and the charcoal was iden-
tified as belonging to two families, three genera, and five 
species (Table 2). Both packets contained Vachellia karroo 
(Table 3). Most of the charcoal belonged to species from 
the genus Acacia. All the Acacia species identified in the 
assemblage, except V. sieberiana, were represented.

Transect 1 (T1)

A total of 15 packets of charcoal were examined. The char-
coal was identified as belonging to five families, six genera, 
and nine species (Table 2). Two of the 15 packets contained 
Vachellia karroo (Table 3). The drought-resistant species Bos-
cia albitrunca and the hut-building timber Diospyros lycioides, 
together with the culturally important traditional medicine tree, 
Halleria lucida, were restricted to this area (Tables 2 and 3).

Mound area (M)

The four packets of charcoal were examined by L. O. van 
Schalkwyk (Maggs 1984). The charcoal was identified as 
belonging to three families, four genera, and five species 
(Table 2). Three of the four packets contained Vachellia 
karroo. All the species identified in this area were found 
in the rest of the assemblage or also identified in this study, 
with the exception of Olea europaea sub-species africana.

Table 2   (continued)

Central communal zone Peripheral zone

Taxon Dung east Dung west Transect 1 Mound Midden 1 Midden 2 Midden 3 Charcoal prep

Stilbaceae
  Halleria lucida X

# of packets 24 2 15 4 4 4 49 1
Total # pieces 418 +  75 217 +  By L. van Schalkwyk

(Maggs 1984)
131 67 500 +  200 + 
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Peripheral homestead zone

The three domestic middens in this zone yielded 16 species 
from eight different families and 12 genera (Table 2). Two 
families, Rubiaceae and Sapotaceae, were identified in this 
zone alone; however, they each were represented only by a 
single taxon (Table 2).

Midden 1 (M1)

Four packets of charcoal were examined. The charcoal 
was identified as belonging to six families, eight gen-
era, and nine species (Table 2). Two of the four packets 
contained Vachellia karroo (Table 3). Four species were 
only identified in this area, namely, Combretum molle, 

Fig. 3   Highlighting the distinctive anatomical features of some 
Acacia species from Ndondondwane Cultural Horizon2. Senega-
lia caffra: a TS vessels solitary, diameter ~ 150  µm, gum present in 
vessels, parenchyma vasicentric to aliform; b TLS rays 2–3 seriate, 
short (100–250 µm high). Insert: RLS rays homocellular with narrow 
procumbent cells. c TLS perforation plate simple, vessel pits alter-
nate, minute with distinct borders and vestured (arrow). Vachellia 
karroo: d TS vessels arranged in 1–2 radial multiples, often in groups 
of 2, vessel diameter ~ 100 µm, gum recorded in some vessels, paren-
chyma vasicentric-aliform to confluent. e TLS rays 4–8, usually 4 
seriate, 300–800  µm high. f RLS rays homocellular with narrow 

procumbent cells, fibres with thick walls, adjacent to rays. Insert: 
TLS small prismatic crystals in parenchyma cells. Vachellia robusta: 
g TS vessels solitary, vessel diameter ~ 125  µm, paratracheal paren-
chyma confluent, apotracheal parenchyma > 4 banded. h TLS rays 
4–6 seriate, < 500  µm high. i RLS rays homocellular with narrow 
procumbent cells, paratracheal parenchyma storied. Vachellia sieberi-
ana: j TS vessels solitary, vessel diameter 100–200 µm, parenchyma 
vasicentric to confluent. k TLS wide rays, 10–12 seriate, > 500  µm 
high. l RLS ray cells all narrow procumbent. V, vessel; R, ray; P, 
parenchyma; F, fibres; x, crystals; g, gum; p-p, perforation plate. 
Scale bars = 50 µm
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Croton sylvaticus, Ptaeroxylon obliquum, and Chryso-
phyllum viridifolium (Table 2). The latter has edible 
fruit, but the other three all have important medicinal 
value.

Midden 2 (M2)

A total of four packets of charcoal were examined. The 
charcoal was identified as belonging to six families, seven 

Fig. 4   Highlighting the distinctive anatomical features of some more 
abundant (not Acacia) woody species from Ndondondwane Cultural 
Horizon 2. Sclerocarya birrea sub-species caffra: a TS vessels in 
1–2 radial multiples, diameter ~ 150 µm, tyloses present, paratracheal 
parenchyma scanty or absent. b TLS rays 3–5 seriate, short (200–
350  µm high). c RLS rays heterocellular with narrow procumbent 
body cells and square marginal cells, some with crystals (arrows). 
Searsia rehmanniana: d TS vessels arranged in ≤ 4 radial multiples, 
diameter ~ 50  µm, tyloses recorded in some vessels, parenchyma 
absent. e TLS rays 1(– 2), usually uniseriate, 300–500 µm high, radial 
canals recorded. f RLS rays heterocellular with procumbent, square, 
and upright cells, fibre septate, with thin walls, adjacent to rays. Com-
bretum apiculatum: g TS vessels solitary, diameter ~ 50 µm, included 

phloem recorded. Insert: TS paratracheal parenchyma aliform. h TLS 
rays uniseriate, short, 150–200  µm high. i RLS rays heterocellular 
with procumbent and square cells. Spirostachys africana: j TS ves-
sels in ≥ 4 radial multiples, diameter 50–75 µm. k TLS rays uniseri-
ate, ~ 300 µm high. Insert: RLS ray body cells procumbent and square 
with 1 row marginal upright cells. l TLS vessels in radial multiples 
with bordered pits (arrow). Ziziphus mucronata: m TS vessels in 2–4 
radial multiples, diameter < 100  µm, parenchyma vasicentric to ali-
form. n TLS rays uniseriate, 200–300 µm high. o RLS rays heterocel-
lular with procumbent and square cells. V, vessel; R, ray; P, paren-
chyma; F, fibres; ty, tyloses; rc, radial canal; ip, included phloem; p-p, 
perforation plate. Scale bars = 50 µm
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genera, and eight species (Table 2). All four packets con-
tained Vachellia karroo (Table 3). Two good general-pur-
pose and medicinally useful trees, Breonadia salicina and 
Zanthoxylum capense, were only identified in this area.

Midden 3 (M3)

A total of 49 packets of charcoal were examined. The char-
coal was identified as belonging to three families, four gen-
era, and six species (Table 2). Twenty-three of the 49 packets 
contained Vachellia karroo (Table 3). Berchemia zeyheri, 
currently growing in the area, was only found in this midden.

CH3 peripheral activity area

Charcoal preparation area (CP)

Only one packet of charcoal, with over 100 pieces was 
retrieved. The charcoal was identified as belonging to two 
families, two genera, and five species (Table 2). A majority 
of the charcoal was identified as Acacia wood, and most 
pieces were identified as Vachellia karroo.

Woody species distribution by potential use

In this section, the use of woody taxa is considered to deter-
mine if there are spatial patterns of exploitation related to 
possible function.

Most trees have multiple uses (for example, for fuel, char-
coal production, medicine, carving, building, or construction, 
as well as having edible parts). The same species may have 
served different purposes in the separate locations (Table 3).

Medicinal use. All species identified in the charcoal assem-
blage have parts (for example, bark, roots, leaves, or sap) that are 
used medicinally (Watt and Breyer-Brandwijk (1962) (Table 3).

Cooking and heating. It is assumed that all woody spe-
cies identified from the charcoal assemblage were probably 
used as fuel or firewood for cooking and heating. Halleria 
lucida, found only in transect 1, is especially known for its 
use in starting fires by friction (Coates Palgrave and Coates 
Palgrave 2002; van Wyk and van Wyk 2013).

Iron working. Both Croton sylvaticus and Ptaeroxylon 
obliquum have wood that is known to burn hot (Coates Pal-
grave and Coates Palgrave 2002) and both were only found 
in midden 1, a domestic area where iron forging and smith-
ing occurred. Species found in the charcoal preparation area 
are the Acacia species, especially Vachellia karroo, as well 
as Combretum apiculatum. These woods are known to pro-
duce good charcoal and not burn down quickly to ash (van 
Wyk and van Wyk 2013). They would be very suitable for 
iron working, including smelting.

Fencing. Vachellia karroo was the most common taxon 
identified in dung west, the livestock byre. Here it would 

have been used for fencing, and the leaves, flower buds, and 
seed pods as fodder (Pooley 1997; van Wyk and van Wyk 
2013).

Construction. Woods traditionally used in hut construc-
tion were found in the following areas. Diospyros lycioides 
(van Wyk and van Wyk 2013) found in transect 1, Ptaeroxylon 
obliquum (Coates Palgrave and Coates Palgrave 2002) found 
in Midden 1, and Spirostachys africana (Coates Palgrave 
and Coates Palgrave 2002) found in middens 1 and 3 and 
transect 1. It is unlikely that Spirostachys africana would 
have been used as firewood for cooking as toxic smoke 
is released during burning of this species (van Wyk et al. 
2002). As well as construction purposes, it may have been 
used as a fumigant against parasites in households and other 
structures (Watt and Breyer-Brandwijk 1962).

Toxins. Two species of Euphorbiaceae, Spirostachys africana 
and Croton sylvaticus, have poisonous latex (Watt and 
Breyer-Brandwijk 1962) used for fishing to stun fish (Coates 
Palgrave and Coates Palgrave 2002). These species were 
mainly found in the domestic peripheral zone.

Edible parts. Numerous species with edible parts were 
found distributed throughout the site. Diospyros lycioides 
and Sclerocarya birrea which have edible fruit also used 
in beer brewing (van Wyk and van Wyk 2013) were both 
found in transect 1.

Discussion

Anthracology or charcoal identification is based on wood 
anatomy. Plant families share characteristic morphological 
features which come into play in the identification process. 
Many families were identified in the Ndondondwane char-
coal assemblage, but most are represented by a single taxon, 
highlighting the need for species level identification. With 
knowledge of species specific habitat, distribution, ecology, 
uses, and wood properties, valuable ethnobotanical infor-
mation can be gleaned. Although identification to species 
level is common in low diversity vegetation regions, in 
environments of high plant diversity, such as sub-tropical 
KZN, identification to species level relies on direct com-
parison with specimens in a modern charcoal reference 
collection. With our ever-improving modern reference col-
lection and knowledge of the vegetation in the region, we 
are now able to make more accurate identifications and it 
was possible to identify most of the Ndondondwane char-
coal assemblage to species level. Archaeological charcoal, 
together with other micro plant fossils (for example, pol-
len and phytoliths), provides data for reconstruction of past 
environments and climate in sites with occupation records 
spanning several hundreds or thousands of years. In short-
term occupation archaeological sites with little stratifica-
tion such as Ndondondwane, charcoal is the main archive of 
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the local vegetation, as it would have been collected in the 
vicinity of the settlement by the inhabitants. Identification of 
charcoal from separate spaces in these settlements provides 
archaeoethnobotanical information, such as domestic, ritual, 
medicinal, and cultural uses of wood, as well as providing 
evidence of the past landscape and foraging area (or distance 
from the settlement where wood was collected).

The archaeological charcoal recovered from the deepest 
horizon of Ndondondwane (CH1) identified by House and 
Bamford (2019) found that more than 80% of the charcoal 
belonged to the genus previously known as Acacia. The most 
abundant species were Vachellia karroo, Senegalia caffra, 
and V. tortilis, respectively. Only four taxa other than Aca-
cia were identified and only in small numbers (for example, 
Combretum species). All identified species, however, are 
traditionally used for fencing (Liengme 1981; Pooley 1997; 
van Wyk and van Wyk 2013). This implies that wood was 
preferentially selected by the inhabitants for the purpose of 
constructing livestock enclosures and given the thick dung 
deposits surrounded by post holes in the dung area confirm 
that livestock were protected in specifically built enclosures 
at the site. The dominance of the thorny Acacia species in 
the dung area is indicative of their suitability for this appli-
cation, as well as being readily available in the surroundings. 
CH1 was during the time of settlement establishment when 
the mound area and dung area most likely represented the 
full extent of the activities on the site. The dung area, com-
prised of livestock byre, dung west (DW), and an adjacent 
cultural activity area, dung east (DE), all enclosed within a 
post and thorn-bush fence. It was suggested that the dung 
area was burned at the end of CH1 for hygienic reasons 
when the dung became too deep, in the interest of animal 
health. It is presumed to have been rebuilt in CH2, and that 
the wooden fencing enclosing the byre and activity area 
may have accounted for most of the charcoal assemblage for 
CH1. Dung east was the main cultural activity area in CH1, 
assumed to be carried out by male members of the society 
because of evidence that ivory work (ivory chips, charred 
ivory), iron forging (slag deposits/concentrations, charcoal, 
and forge hearths), and possibly other ritual activities took 
place (Loubser 1993; Greenfield and van Schalkwyk 2003; 
Greenfield and Miller 2004).

The focus of the current study was identifying the char-
coal from CH2. In contrast to CH1, 30 different species 
(including those identified by L. O. van Schalkwyk from 
the Mound Area) were identified in the charcoal assemblage 
of CH2. Acacia was still the most common taxon, making 
up 67%, with 51% identified as Vachellia karroo. Charcoal 
was recovered from all contexts in this middle horizon which 
represents the phase of maximum extent and occupancy.

As previously described, the site is arranged in a central 
communal zone surrounded by a peripheral household zone 
(Fig. 2). The central zone comprised three activity areas, 

from north to south: (1) the dung area enclosing a livestock 
byre (DW) and the male activity area where iron forging 
and smithing took place (DE); (2) transect 1 (T1), with a 
burned dhaka hut floor which represents a meeting zone as 
well as a space for practising cultural activities (for example, 
iron forging); and (3) the mound area (M), the main area for 
cultural and ritual practises. At this stage of the settlement 
(CH 2), households were established in three different loca-
tions, represented by middens (M1, M2, M3) in the periph-
ery zone. Households also stored grain and were involved 
in important cultural/settlement activities for example, iron 
smithing and forging and ceramic manufacture.

Central communal zone

Greenfield and Miller (2004) proposed that the main cul-
tural practices (of dung east in CH1) moved to the mound 
area in CH2. This anthracological study found that in CH2, 
dung east, the human activity side of the larger dung area, 
was the most species-rich area. Apart from an abundance 
of Acacia species, a number of important medicinal species 
were found in this locality exclusively. In addition, these 
were species that grow in wetter, forested areas and would 
have been sourced from further afield in the small areas of 
coastal belt vegetation and scarp forest, within reasonable 
wood foraging limits (Fig. 1), for example, Harpephyllum 
caffrum, Rauvolfia caffra, Cussonia spicata, Cryptocarya 
woodii, Bridelia micrantha, and Calodendrum capense. 
Other drought-tolerant species, with various cultural, medic-
inal, and constructional uses identified in this area, were 
Combretum erythrophyllum, C. kraussii, and Schotia brachy-
petala. This indicates that dung east most likely remained 
an important focus area of cultural activity during the CH2 
phase.

Dung west, the livestock enclosure part of the dung area, 
contained a majority of V. karroo, a tree used as fodder for 
stock, as well as fencing, representing continuity in this 
area’s usage between CH1 and CH2.

Transect 1 (T1), described as a burned dhaka hut floor, 
was the largest structure built on the site (van Schalkwyk 
et al. 1997). This area yielded the least amount of V. karroo, 
but trees used for many different purposes were identified in 
this area alone, for example, Diospyros lycioides has edible 
fruit used in beer brewing; roots are used for dye, cleaning 
teeth, and in many medicinal remedies; and the wood is used 
for carving spoons and hut building (Coates Palgrave and 
Coates Palgrave 2002; van Wyk and van Wyk 2013), The 
drought-resistant species Boscia albitrunca was restricted 
to this area alone. There may be many reasons for burning a 
hut, for example, breaking of taboos or other cultural norms. 
In the terms of historic, southern African, traditional socie-
ties, a drought (dry for more than three consecutive seasons) 
may be caused by farmers breaking the cultural rules of the 
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community (Huffman 2009). There is LIA evidence from the 
Shashe-Limpopo River Basin (in the Mapungubwe region) 
in the southern African summer rainfall zone that inhabitants 
burned their grain bins and houses in a ritual to correct the 
breaking of rules that caused the drought (Huffman 2009). 
Thus, one possible explanation is that burned dhaka struc-
tures, such as the burned dhaka hut floor (T1) of Ndondond-
wane, and burned dhaka remains found at KwaGandaganda 
dated to the Ndondondwane phase of occupation (Whitelaw 
1994) qualify as a cultural proxy for drought (Huffman 2009, 
2010).

Peripheral homestead zone

During CH2, the main focus of iron work (ore preparation 
and forging) shifted to the peripheral domestic areas of mid-
den 1 (M1), as well as a small amount that took place in 
midden 3 (M3) (Greenfield and Miller 2004). Midden 1 is 
believed to be a main site of iron working in CH2 because 
of the volume of raw ore and slag recovered as well as the 
concentration of forge bases or hearths in this location 
(Greenfield and Miller 2004). Although only a small amount 
of archaeological charcoal was found here, the woody spe-
cies they represented were diverse. Many of these species 
are not particularly useful for charcoal production, but two 
species that have good fuel wood that burns hot, Ptaeroxy-
lon obliquum and Croton sylvaticus (Coates Palgrave and 
Coates Palgrave 2002), were only found in this location, as 
one might expect in an iron-forging location. In addition, 
Croton sylvaticus is medicinally useful and is used while 
fishing to stun fish, and Ptaeroxylon obliquum is used for hut 
construction and has medicinal and ritual uses. Also identi-
fied were Combretum molle, an important traditional medi-
cine tree, and Chrysophyllum viridifolium, which produces 
edible fruit (Coates Palgrave and Coates Palgrave 2002; van 
Wyk and van Wyk 2013). All of these species were only 
identified in this midden, suggesting that midden 1 was a 
“multi-purpose” household where various cultural activities 
took place.

Midden 2 was similarly diverse in species, also suggestive 
of a mixed activity area. Breonadia salicina and Zanthox-
ylem capense, both widely used traditional medicine trees 
(Coates Palgrave and Coates Palgrave 2002; van Wyk and 
van Wyk 2013), were identified in this midden exclusively.

Midden 3, previously referred to as the ivory midden 
due to evidence of ivory work recovered here, yielded the 
largest amount of charcoal. The strong, durable timber of 
Berchemia zeyheri, a culturally important tree, was identi-
fied in this midden, but not in any other location. The tree 
has various traditional uses such as crafting spear shafts and 
knob kerries (a stick with a rounded end) for chiefs, con-
structing fence poles, as well as medicinal uses (van Wyk 
and van Wyk 2013). The large amount of recovered charcoal, 

especially Acacia wood (53%), suggests that iron manufac-
turing was conducted in M3. We know that Acacia is the 
preferred wood for charcoal production, and this provides 
the fuel for iron smelting, but it is very likely that the Acacia 
charcoal found in this midden was also used for firewood 
and construction purposes. The raw ore and small amount 
of slag recovered in this midden suggest that households 
played a role in collecting, grading, and/or storage of raw 
ore prior to its use in smelting or forging operations. The 
variety of woody species found in these domestic middens 
(M1, M2, and M3) alongside raw ore, as well as slag and 
forge bases in midden 1, suggests that secondary iron work-
ing for the repair of tools (smithing) and making (forging) of 
tools most likely took place in the domestic peripheral zone. 
This is possibly more indicative of the individual household 
or HHMP arrangement of Hall (1987), with shared gender 
responsibilities, than the CCP of Huffman (1990).

CH3 peripheral activity area

At the time of CH3 the site was for the most part abandoned 
and there was no evidence of domestic activities. Two areas 
of the site are chronologically linked to this upper horizon: 
the charcoal preparation area and mound area. Remains of 
an iron smelting furnace were found in situ in the mound 
area (Loubser 1993, 1998) and an area for preparing char-
coal (CP) was identified at the south end of the site. Char-
coal would have provided the fuel needed for iron smelting, 
believed to only occur following the abandonment of the 
site. The charcoal preparation area yielded a large amount 
of charcoal, although only one packet was collected. The 
charcoal was almost exclusively identified as Vachellia kar-
roo, suggesting that this species was preferentially selected 
for charcoal production.

A number of drought-resistant species were identified in 
the Ndondondwane assemblage, for example, all the Aca-
cia species, Sclerocarya birrea sub-species caffra, Boscia 
albitrunca, all the Combretum species, Spirostachys afri-
cana and Berchemia zeyheri. The end of the Ndondond-
wane phase corresponds to an El Nino event (Huffman 2010) 
causing two periods of drought, between 900 and 1000 AD, 
during this time.

One of the mysteries about Ndondondwane is why the 
site was abandoned after such a short time of occupation 
(50 to 100 years). However, none of the sites in the valley 
display continuous occupation through the EIA. When there 
is more than a single occupational phase, they are character-
ised by a series of short-term settlements, probably less than 
50 years (Greenfield and van Schalkwyk 2003). It is likely 
that the whole valley was abandoned at the end of the ensu-
ing Ntshekane phase, when people moved up to the escarp-
ment highlands (Greenfield and van Schalkwyk 2008). There 
may be a number of reasons why settlements are abandoned 
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and one could be as a result of drought—the burned dhaka 
remains together with the numerous drought-tolerant species 
in the Ndondondwane charcoal assemblage and the El Nino 
climate data, resulting in a change in rainfall, suggest a drier 
climate or period of drought.

A decline in soil fertility could be another reason for set-
tlement abandonment. During the EIA, there was a great 
expansion in the number of settlements, established any-
where arable soils were located, signalling a need to produce 
enough cereal or pulse crops for domestic consumption to 
satisfy the increase in population size (Greenfield and van 
Schalkwyk 2008). There is a proposal that land was inten-
sively exploited close to each site and less intensively further 
away (Kay and Kaplan 2015). In the Lower Thukela River 
Valley, the sites were situated approximately 5 km apart 
(Greenfield and van Schalkwyk 2008) and the whole area 
was extensively inhabited and therefore would have been 
intensively exploited. In conjunction there is evidence that 
livestock was kept in the valley year round and not moved to 
higher grasslands for summer grazing (Arnold et al. 2013). 
This could have led to environmental degradation, overgraz-
ing, and erosion. This is supported by the species composi-
tion in the Ndondondwane charcoal assemblage. Vachellia 
karroo, which is used as fodder for livestock, is invasive in 
overgrazed areas (van Wyk and van Wyk 2013). There was 
an abundance of this species in the charcoal assemblage; in 
fact, it is the dominant species and the only species identi-
fied in all contexts.

Conclusion

In this study, all selected charcoal specimens from the 
assemblage were identified to species level, except for 
one of the five Acacia species investigated. This confirms 
reflected light optical microscopy as a suitable methodology 
for anthracology as well as having a time-saving advantage 
over SEM. The importance of this level of anthracological 
identification is corroborated by these findings, which show 
the following by accomplishing species level identification:

•	 It was possible to corroborate existing evidence for 
drought conditions during the period of occupation, by 
identifying the presence of several drought-tolerant and 
-resistant species.

•	 The prevalence of Vachellia karroo was noted. This spe-
cies, while drought resistant, is also indicative of over-
grazed areas, where it becomes invasive. This and the 
prior point are of interest to questions as to the potential 
reasons for the abandonment of the site.

•	 It was determined that some species were foraged from 
further afield in forested areas, as they would not have 

been available in the immediate vicinity of the site. 
This implies specific selection of these species, which 
importantly are those which are traditionally used as 
food sources and for medicinal treatments, not just for 
firewood and construction as the more locally abundant 
woody species.

•	 The variety of wood types with varying properties found 
in both the central communal and peripheral domestic 
zones confirmed the range of activities undertaken in all 
areas of the site.

•	 The cultural importance of the livestock enclosure 
and associated human activity area (dung east), where 
archaeological evidence of iron and ivory working were 
recovered, was reinforced by the presence of charcoal 
from tree species with strong timbers used for construc-
tion, carving implements, and grain mortars; species with 
edible parts; species used for brewing beer; species with 
bark typically used for basket weaving; and species with 
medicinal properties.

•	 It was suggested that fishing may also have been under-
taken by the inhabitants, as two species, traditionally 
used for stunning and poisoning fish were identified.

•	 Vachellia karroo was the preferred choice for charcoal 
production used in iron smelting, which only occurred 
after the site was abandoned.

The variety of wood in this assemblage indicates that 
diverse woods were selected for particular purposes. Most 
of the species identified satisfy multiple requirements or 
needs (for example, construction, forage for livestock, carv-
ing small implements, fibre for rope, fuel wood and char-
coal for metal work and ceramic firing, medicinal uses, and 
edible parts such as fruits, seeds, and roots) and the broad 
range of uses of these woody plants indicates their impor-
tance in EIA societies.

In conclusion, through this investigation of the temporal 
and spatial distribution of charcoal recovered from the set-
tlement at Ndondondwane, the nature of wood exploitation 
within a single settlement during the EIA is revealed. The 
significance of the data from Ndondondwane is that this is 
the first EIA site from the region that yields not only the 
presence/absence of information of woody plants but also 
the nature and intensity of their use, and differential use 
across time and space within the settlement.
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