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Abstract

This research examined the subsistence strategies of an Early Iron Age homestead

named Ndondondwane, through the analysis of one of the largest zooarchaeological

assemblages in southeastern Africa. Ndondondwane consisted of a homestead site

occupied for a maximum of 50 years, radiocarbon dated to c. 750 AD (uncalibrated) and

located in the lower Thukela River valley, KwaZulu-Natal, Republic of South Africa.

Four temporal sub-fields were identified that signif,red (1) initial occupation, (2)

homestead and population expansion, (3a) abandonment and (3b) post abandonment re-

utilization. The zooarchaeological assemblage consisted of over 50,000 fragments with a

NISP of 47,048 from which 39.3% were identifiable. Domesticates represented the focus

of exploitation for Ndondondwane, while wild species supplemented the diet. Harvest

profile analysis determined that Ovis aries wereutilized primarily for meat, Capra hírcus

for milk and Bos taurus for both milk and meat. The abundance and unusual nafure of the

artifactual remains at Ndondondwane (ceramic masks, figurines, ivory fragments and

bangles) indicate the presence of a settlement hierarchy whereby Ndondondwane may

have been a chieftlom homestead.
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Chapter 1: Introduction to Thesis

I. Theoretical Background to the Research Problem

Subsistence strategies are economic and ecological activities through which a

group of individuals continuously procure a diversity of nutrients, while ensuring that the

energy costs of obtaining them do not exceed the benefits that they produce (Reitz and

Wing T999; Schmitt and Lupo 1995). Most archaeological analyses view hunter-gatherer

subsistence strategies in ecological terms. Archaeologists view subsistence from the basic

perspective of humans as predators, whether they are hunter-gatherers, horticulturists,

agriculturists or pastoralists (Reitz and Wing 1999: 239-240).In contrast, the subsistence

practices of food producing societies are viewed in economic terms. This difference is

particularly cogent with respect to this investigation.

This thesis will examine the subsistence practices of one of the early food

producing cultures in southem Afüca through the zooarchaeological remains found at the

Early Iron Age (EIA) site of Ndondondwane (KwaZulu-Natal). The examination of the

economic activities and dietary patterns of a culture group essentially creates the

opporfunity to better understand many aspects of that group's existence. Knowing what

people ate assists us in recognizing and understanding other characteristics of their life

and culture. Zooarchaeologists study animal remains from archaeological sites in order to

reconstruct, among many things, subsistence strategies. The accumulation of animal

skeletal remains that make up an assemblage provides the body of evidence that allows

the zooarchaeologist to determine the dietary choices, settlement patterns, technological
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abilities, and social organizations of past populations (Cable 1984; Reitz and Wing 1999;

Voigt 1983).

Although it is through zooarchaeological analysis that subsistence strategy can be

comprehended in an archaeological context, it must be remembered that the conscious

choices by a group is the driving force that determines how a resource is to be utilized

(Teeter and Chase 2004: 155-156). Therefore, culture is the motivating force that

determines subsistence strategy, which in turn is assessed through zooarchaeological

analysis. Until recently, zooarchaeological analyses of sites were merely expected to

produce report appendices containing basic species lists and rough frequencies of

numbers present (Greenfield 1988; Olsen 1971; Teeter and Chase 2004). This was

especially true of later prehistoric cultures (Iron Age) in southern Africa, where the

mention of zooarchaeological remains in archaeological site summaries were limited to

broad assertions on the presence ofbones or shells found in archaeological deposits

(Thorp 1995:2; Voigt 1983: IX) or none at all (cf. Schoeman 1998). These results were

essentially devoid of cultural context. This is particularly evident in the research on the

earliest farming communities in southern Africa (Plug 1984; Prins and Granger 1993;

Rackman 1987; Voigt 1984).

The first farmers in southem Africa appeared during the Early Iron Age (ca. 300-

1100 AD). However, little zooarchaeological research has been undertaken in the region

in spite of the importance of studying early domestic stock for understanding the spread

of food producing cultures across this region. According to Voigt (1983: IX), this is due

to two reasons. First, attention beyond establishing a culture historic sequence in Early

lron Age archaeology only began to develop in the mid-1970s. Second, due to the
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exposed nature of Early Iron Age sites, bone preservation is greatly diminished by severe

post-depositional taphonomic processes. As a result, most sites yielded only a few

fragmentary and eroded bone remains. Therefore, there was little incentive to pursue

zooarchaeological research in the region.

The purpose of this study is four-fold: 1) to determine if domesticates (cattle,

sheep and goats) were preferred over the available wild resources in the region, 2) to

clearly define the zoologically based dietary pattern of an EIA community 3) to ascertain

the full extent and nature of utilization of the domesticated stock found at a site, and 4)

whether the occupants exploited their domesticated stock primarily for their primary

products (meat, hide, bone) for secondary products (e.g. milk or milk based goods), or a

mixture of both.

This thesis will contribute to our understanding of the spread of early farming

societies in southern Africa through a detailed zooarchaeological investigation of the

remains from one of the best known EIA sites in the region - Ndondondwane, in the

Lower Thukela Valley, within the province of KwaZulu-Natal (KZN), Republic of South

Africa. Ndondondwane is the ceramic phase type site for the middle part of the EIA

regional sequence. The occupation at the site is from a single ceramic phase and

represents a very short term occupation (<50 years). Since time is factored out of much of

the analysis from this site, it can be used as an example of a typical Early Iron Age

homestead in eastern South Africa (Greenf,reld et al. 1997: 42;2000:5; Greenfield and

van Schalkwyk 2003: 121-127; Loubser 1993:109-ll2:"Maggs 1984a: 7l-75;van

Schalkwyk et al.1997: 61-64). Hence, the applicability of the results from this thesis can

potentially be widespread.
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trI. Research Goals and Ilypotheses

In order to fully comprehend the economic activities and dietary patterns of an

EIA homestead from eastern South Africa, this thesis seeks to assess the validity of the

following hypotheses using the zooarchaeological data excavated and analyzed from

Ndondondwane.

A. Major Reseørch Questions

Was the community at Ndondondwane more reliant on domesticated animals or were

wild animals the primary protein source?

Is the animal portion of the economy narrowly focused (based on few taxa) or widely

based?

What is the role of domestic animals?

Were they produced for their primary or secondary products?

Did the occupants of Ndondondwane rely most on primary or secondary products

from their domesticated stock?

What is the role of wild animals in the economy?

Did the occupants of Ndondondwane pursue a mixed hunting and fishing strategy

among the wild animals that was a reflection of the diverse availability of fauna in

the wild?

In terms of the wild taxa, was the economy driven by a culturally selective strategy?

4) Is there a discernable differentiation of diètary patterns between the three

chronological horizons identified by Greenfield and Miller (2004) at Ndondondwane?

a) If there is a change between horizons, what is the cause and nature of the shift and

how did it affect the diet of the inhabitants?
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B. Major Hypotheses

If domesticated animals dominate and wild animals are minimally present in the

zooarchaeological assemblage, then domestic animals were the primary food source.

This would support the preliminary analysis and conclusions drawn by Voigt and von

den Driesch (1984). Conversely if wild taxa are found to be abundant in the

assemblage, then the inhabitants of Ndondondwane practised a mixed subsistence

economy utilizing a hunting strategy with domesticates as only a supplement to the

overall economy.

Primary food source of domestic taxa.

If the people from Ndondondwane practiced a narrowly focused subsistence economy,

then domestic taxa (cattle, goat and sheep) will dominate the zooarchaeological

assemblage. There may be a higher concentration on a single domesticate taxon. On

the contrary, evidence for a generalized subsistence economy at Ndondondwane

would be indicatedby ataxonomic diversity of domesticates intermixed with a

variety of domestic and wild taxain the assemblage (Cruz-Uribe 1988: I79; Schmitt

and Lupo 1995:496).

If the culling patterns of domesticates from Ndondondwane are dominated by younger

individuals, then the animals were exploited with a focus on meat. While if older

individuals are more representative in the zooarchaeological assemblage, then those

living at Ndondondwane practiced an economy mixed with both primary and

secondary products. The presence of specific butchery patterns or age at death

groupings in the zooarchaeological assemblage will assist in ascertaining for which

products the domesticated animal population were exploited at Ndondondwane.
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If an age class and (if possible) sex-group culling pattern dominated by adults is

discernible within the zooarchaeological record, then the inhabitants of

Ndondondwatre practiced a generulized domestic animal utilization strategy,

combined with a shategy for maximizingherdmaintenance. 'Whereby 
both primary

and secondary products were exploited. [n contrast, selective culling of younger age

and sex groups would be indicative of a more specializedproduction strategy

(Greenfield 1988: 573-57 5).

Wild taxa at Ndondondwane.

If the zooarchaeological assemblage is interspersed with fish bones, then the people of

Ndondondwane utilized their environment fully to create a diverse subsistence

economy.

If fish bone is absent from the assemblage, it is possible that cultural choice disregarded

the harvesting of fish to supplement the subsistence economy.

If the analyzedzooarchaeological data is consistent throughout all three discemable

chronological horizons, then there is no change in the overall subsistence strategy

during the major shifts in occupation at Ndondondwane. If the zooarchaeological d,ata

is not consistent between all three horizons, then a shift in the subsistence strategy is

apparent.

III. Method

The means by which an investigation is carried out takes place on many practical

levels. At the highest level, there is method. This is followed by the more specific

techniques and the technologies employed in conducting the analyses and testing the

hypotheses (H. Greenfield, pers. comm.).
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A. Method

Method is all about the general way in which an investigation is carried out (New

webster's Dictionary r99r:628).rnthis study, the method of analysis will be

Zooarchaeology - the study of animal bones from archaeological contexts (Davis 1987:

19; Reitz and Wing T999: l). Zooarchaeological analysis is the optimal method to use in

order to determine the extent of the exploitation of animal resources. Animal remains in

archaeological contexts not only reflect the behaviour pattern of human management and

exploitation of animals, but also reveals specific information of the animals themselves.

Through zooarchaeological analysis, one can reconstruct (1) the behaviour ofancient

peoples, (2) the nature of the resources they exploited, and (3) the environment in which

they lived (Davis 1984: 19).

B. Teclmique

Technique is all about the practical and specific means by which the analysis is

executed (New Webster's Dictionary 1991: 1015). Specific techniques within

Zooarchaeology that will be used in this analysis include the statistical distribution (raw

and relative frequencies) of each taxon, each skeletal element and element part type,

symmetry (siding) of each element or element fragment, level of fusion of each element

and the corresponding age class including tooth eruption and wear.

Taphonomic influences are also major categories of analysis for this thesis. They

include fragment size, condition, weathering and whether there exists any other visible

damage to the bone.

Bone modification and butchering marks assist in the identification of cultural

inferences to the zooarchaeological material. The method in which the animal was
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butchered, disarticulated and prepared to consume may aid inrecognizing the full

exploitation of the animal and corresponding cultural patterns present.

In order to determine taxonomic preferences, thus choice by the people

themselves, the frequency of different domestic and wild taxa must be determined.

In order to determine exploitation strategies, the age of death of the different taxa

must be determined. Grouping the assemblage within specific age classes will be

accomplished through analysis of the epiphysial fusion of long bones and tooth wear and

eruption identification on maxillary and mandibular teeth. These analytical techniques

allow for the possible identification of culling patterns at Ndondondwane thatmay in turn

determine the presence or absence of secondary product usage.

C. Technology

During analysis of the zooarchaeological materials excavated from

Ndondondwane, several published osteological atlases were utilized to aid in the accurate

identification of the various taxa present (i.e. von den Driesch 1976). Comparative

collections were created through searching local regions for discarded known skeletal

material, on loan from friends and associates and the use of the valuable and very

complete faunal collection at the McGregor Museum in Kimberly (Northern Cape

Province) and the National Museum in Bloemfontein (Free state province).

All data were entered into large and extensive Microsoft@ Excel spreadsheets in

order to conduct fulI statistical analysis of the completed zooarchaeological assemblage

from Ndondondwane. All tables generated during the analyses were created through the

pivot table function in Excel.



32

All bones which could be measured were subjected to a series of measurements in

accordance with von den Driesch's (1976) standard publication of measurements. [n

addition, a series of measurements that Greenfield (1986) established as supplements

were also taken. These are used to establish the size, sex, and potentially the health of the

animal population at the site.

IV. Data - Background to study site

In order to fully comprehend the absolute subsistence strategies of the inhabitants

of Ndondondwane, it is the intention of this thesis to provide a detailed reconstruction of

the homestead's economy during the Early Iron Age. This will be accomplished through

a full analysis of the available zooarchaeological material excavated from all three

archaeological campaigns: Maggs in 1978 (Maggs lg84), Loubser between l9B2 and

1983 (Loubser 1993; 1998), and Greenfield et al. between 1995 and 1997 (Greenfield

1998; Greenfield and van schalkwyk 2003; Greenfield et al. 1997,2000,2005; van

Schalkwyk et al.1997).

Ndondondwane was chosen for this research for a number of reasons. First, I was

a member of the excavation and laboratory team during 1997 and laboratory team in

1998. As a result, I was given the opportunity to personally participate in the analysis of a

portion of the zooarchaeological material from some of the field seasons and am familiar

with the means by which it was collected and analyzed. Second, Dr. Haskel Greenfield

has recently completed the basic field analysis of all of the remainder of the material

from the 1982-83 and 1995-1997 excavations at the site. Third, Greenfield, Tina Jongsma

and Matthew Singer compiled all of the zooarchaeological data from all of the field

seasons at the site (1978, 1982-1983,1995-1997) into a single comprehensive data base.
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Fourth, I have received permission to analyze and summarize all of the faunal data from

all of the campaigns at the site for this thesis.

A. Tíme period

The Early Iron Age in the eastern coastal regions of South Africa (ca. 300-1100

AD) began as Bantu-speaking, food-producing societies migrated southward from

Central and East Africa, transporting the knowledge of new technologies with them

(Maggs 1989; Smith1992).In what is now known as KwaZulu-Natal Province, Republic

of South Africa, they settled in coastal areas and along rivers in major inland river

valleys, utilizing the fertile soil for crops such as millet (bulrush and finger) and sorghum,

and the extensive pasture for grazingof cattle, sheep and goats, while creating richly

decorated ceramics and other material culture.

A characteristic Early Iron Age community in KwaZulu-Natal will possess all or

most of the following attributes (Maggs l995;Phillipson 1977;van Schalkwyk et al.

19971. Voigt 1986):

iron smelting and forging;

animal husbandry as both an economic activity and source of nutrition;

cultivation of crops

settlements consisting of either semi-permanent or permanent villages/tromesteads; and

production of pottery possessing characteristic decorative typologies(Holl 1 998: 9 1 ;

Maggs 1994/95:173; Phillipson 1984: 273 Voig¡ 1986: 13).

All of these attributes can be clearly identified at the selected study site of

Ndondondwane.
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B. Regíon

The site is located within the country of the Republic of South Africa (RSA) south

of the Saharan desert. The Republic of South Afüca encompasses the entire southern tip

of Africa, and is bordered to the north by the countries of (west to east) Namibia,

Botswana, Zimbabwe and Mozambique, while completely circumventing the independent

country of Lesotho and alongside Mozambique, Swaziland (Figure 1).

The site itself is situated within the lower basin of the Thukela River Valley, in

the eastern province of KwaZulu-Natal (KZN) facing the Indian Ocean. The nearest

major population centers to Ndondondwane are the inland city of Pietermaritzburg and

the coastal city of Durban, both lying south of the site (Figures 1 and 2). The town of

Ladysmith is located northwest of the site (Figure 1), while the small communities of

Kranskop and Eshowe are found almost directly west and east of Ndondondwane,

respectively.

C. Site

Ndondondwane, named after the nearby river crossing, is an Early Iron Age

homestead site located on the eastem bank of the Thukela River at an elevation of 200 m

above sea level. It is a single period occupation site, radiocarbon-dated to approximately

c.750 AD uncalibrated and c.879-892 AD calibrated (Loubser 1993: 140; Maggs 1984a:

78; Whitelaw and Moon 1996:74), with a maximum estimated length of occupation of

approximately 50 years (which is exceptionally rare in southern Africa) (Greenfield eial.

1997: 42; 2005:3 17). The site is located on a gentle sloping hillside, situated within a

patch of deep colluvial (deep reddish-brown and loamy) soil and surrounded by savanna-

bushveld vegetation (Loubser 1993; Maggs 1984). The Thukela River is one of the
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largest east-flowing rivers in KwaZulu-Natal and the only large body of water within the

vicinity of the site (Maggs et al. 1986; van Schalkwyk 1995).

The site has been excavated by three major archaeological campaigns over a

twenty year period: 1918 (Maggs 1984),1982-1983 (Loubser 1993;1998), and 1995-

1997 (Greenfield and van Schalkwyk2}}3; Greenfield et al. 1997,2000; Greenfield

1998; van Schalkwyk et al.1997). Furthermore, extensive analysis of various artefact

categories has also been undertaken, including ceramics (Fowler 2002), ecofacts (Fowler

et al. 2000, 2004), metals (Greenfield and Miller z}}4),botanical (Maggs 1984a), and

gardens (Greenfield et al. 2005). A preliminary zooaÍchaeological analysis of the 1978

season was conducted by Voigt and von den Driesch (1984), but nothing further has been

published on the zooarchaeological remains.

Spatially, Ndondondwane appeared to be divided into two general areas: an outer

arc of domestic compounds (including living structures, hearths, storage pits and features,

burials, and middens) which surrounds a centralized area that contained a byre for

domestic stock, and specialized activity areas for iron smelting, ivory carving and

ceremonial purposes. The two areas are divided by a relatively empty space that is

hypothesized to contain at least some of the fields or gardens of the community that

demonstrates the existence of farming (Fowler et al. 2000; Greenfield and van Schalkwyk

2003; Greenfield et al. 1997,2000; van Schalkwyk et al. l9g7).

Recent reanalysis of the remains from the site has indicated that the deposits can

be divided into three micro-phases within the single ceramic type phase. The earliest

represents the colonization of the site, the middle represents the period of greatest growth

of settlement, and the final represents the abandonment and post-abandonment activities
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(Greenfield and van Schalkwyk 2003). The iron fumace dates to the final phase

(Greenfield and Miller 2004).

D. Døta - the føuna

Preliminary zooarchaeological analysis of the Ndondondwane fauna concurred

with Maggs' (1989) observation of a reliance of domesticated animals (cattle, sheep and

goats) for most of the subsistence of EIA communities in KwaZulu-Natal (Voigt and von

den Driesch 1984). Voigt and von den Driesch (1984: 103) concluded the faunal

assemblage from Ndondondwane held evidence that "few fother than hippopotamus] wild

animals appear to have been hunted". They postulate that this was unusual for an Iron

Age site (Voigt and von den Driesch 1984: 99), thus establishing the concept of a

specialized diet reliant primarily upon domesticated stock in the Iron Age literature (Plug

and Voigt 1985).

It may be possible that, since their analysis was limited to only the Mound Area of

the homestead, it was not spatially representative and more wild remains will be found

elsewhere on the site. Greenfield and van Schalkwyk's excavations tested each major

area of occupation which provided a spatially representative sample of remains.

To fully understand the subsistence strategies of the homestead of

Ndondondwane, the zooarchaeological remains from each of the excavated areas,

encompassing the entire site, will be examined. The fauna were analyzed by Dr. H.

Greenfield, with the assistance of myself, Tina Jongsma, Matthew Singer, Michelle

Perles, and Claire Pfeiffer. The 1978 fauna were analyzed by Elizabeth Voigt and Angela

von den Driesch (1984). Rather than reanalyzingall of the bones from their report, their

raw data were provided by Elizabeth Voigt and are incorporated into the analysis.
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V. Conclusion

This thesis will focus on reconstructing the subsistence strategies of a short term

single occupation EIA site in the Lower Thukela Valley at the site of Ndondondwane. In

particular, it will attempt to determine if a specialized diet of domestic animals (cattle,

sheep and goats) was preferred over available wild resources in the region. Whether the

wild populations were abundant or sparse as well as to clearly define the dietary choices

made by this EIA community througþzooarchaeological analysis. Furthermore, this

thesis will determine the full degree of exploitation the domesticated stock was utilized at

the site - primary and/or secondary products such as milk or milk based goods.

This thesis will contribute to the understanding of the spread of early farming

societies into eastern South Africa through zooarchaeological investigations (Clutton-

Brock 1995; Plug 1995; Plug and voigt 1985; Plug and Pistorius 1999; voigt r9$4a,

I984c,1986). This thesis is intended to be an addition to the ever- broadening

understanding of the knowledge base of a time period delineated by a major cultural and

technological shift in southern Africa, the Early Iron Age.

VI. Thesis Structure

The composition of this thesis is in a paper monograph format, with a series of

chapters (chapters 2-7) where each chapter is an independently comprehensible essay.

The maps, diagrams and tables that are discussed in this introductory chapter and

subsequent chapters are found in the back of this manuscript and are referred to

throughout the thesis.

Chapter two illustrates the EIA culture history of southem Africa and clarifies the

process through which the EIA arrived into what is now KwaZulu-Natal (KZN) Province
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in the Republic of South Africa. Furthermore, this chapter describes the chronology of

the EIA in KZN and provides a literary review of zooarchaeological analyses for three

EIA sites that contain similar attributes to Ndondondwane. This presents subsistence

strategies of EIA populations in the region by archaeologists and researchers.

Chapter three presents a literary review of modes of herding and herding practises

in eastern and southem African historic and modern cultures and discusses the

significance this brings to the investigation.

Chapter four describes the geographical location of the subject site, and the site of

Ndondondwane itself. This chapter examines the exact locations of where the excavations

were executed, what was found, the interpretation of the features and artifactual remains,

and how this may have affected EIA archaeological research for subsequent excavations

at the site and in the region. The features and activity areas at Ndondondwane are

examined in three chronological stages that are separated by temporal cultural horizons

found to exist throughout the site.

Chapter five focuses on the method and techniques undertaken to compile the

zooarchaeological data base. It will include the methods used in the analysis and

interpretation of the compiled data from the study site.

Chapter six provides the in-depth description of the results of zooarchaeological

data analysis of the Ndondondwane assemblage.

Chapter seven c-onsists of the interpretation of the zooarchaeological data. It will

test the research questions and hypotheses presented in the introduction, and discuss

interesting and relevant observations made in the process.
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Chapter eight presents the conclusion of this thesis, tying in all aspects of the

body of work. It will compare the results of Ndondondwane with other EIA

zooarchaeological analyses from southern Africa in order to determine regional

subsistence strategies.
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chapter 2: culture history of the Early Iron Age in southern Africa

f.Introduction

The overall goal of this chapter is to present a review of the culture history of the

southeastern African region during the EIA. This chapter is divided into two major

sections. The first section describes the general culture history, including how the EIA

came into existence in southeastem Africa, chronology, settlement patterns, and the

comprehension of these ancient cultures through archaeological data. The second section

focuses on the subsistence system of the EIA cultures of the region. It will describe the

botanical and zoological datarecovered from nearby sites and the interpretations

presented by the researchers.

II. Culture history of southeastern Africa

A. Arrívøl and beginning of the Eørly fron Age into South Africø

The EIA located in eastem portion of southern Africa coincides with the

introduction of the technology of iron smelting and forging, the first appearance of plant

and animal domestication, the establishment of a mixed farming subsistence strategy, a

sedentary settlement pattern and the first manufacturing andutihzation of elaborately

decorated ceramics south of the ZanbeziRiver (Holl 1998: 91; Maggs 1994195:173;

Phillipson 1984:273; Voigt 1986: 13).

The establishment of the Iron Age of eastern South Africa is attributed to Bantu-

speaking, food producing populations migrating in a series of individual streams and in

several waves from Equatorial Africa (Figure 4). Independently, yet contemporaneously,

stone tool using Khoikhoi pastoralist/hunter-gatherers also spread southward within a

western migratory stream that eventually entered westem South Afüca through Namibia
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and down to the Cape (Figure 4). These food producing societies migrated to the eastern

South African expanse and encountered the hunter-gatherer indigenous people of the

region. When in the west, these hunter-gatherers adopted some of the trappings of food

production in the form of animal domestication (mainly small stock) (Klein 1984;

Mitchell 2002; Phillipson 2005:249; Smith 1998). lnterestingly, in KZN, the local

hunter-gatherers never adopted the raising of domestic animals, but remained a stereo-

typical hunter-gatherer culture (Mitchell 2002:248).The pre-Khosian pastoralist

phenomenon was limited to the western populations. While domestic animal remains

have been found in Late Stone Age rock shelters in KZN, it is hypothesized that the

animals were either hunted or traded (Mazel 1989; Mitchell 2002: 248). They essentially

remained stone tool users with a focus on a hunter-gatherer economy, and are therefore

disregarded from this thesis. It is the EIA populations moving into the eastern regions of

southern Africa (KZN) that is the focus for this zooarchaeological investigation.

The first Iron Age inhabitants of the KwaZulu-Natal region consisted solely of the

eastern based migratory streams. According to pottery stylistic differences from

archaeological sites, the EIA food producing societies traveled via these eastern streams

southward from the eastern coastal and lowland areas as far north as eastern Kenya. The

migration routes followed a southerly path through Tanzania, Malawi, eastern Zambia,

Mozambique and Zimbabwe then into the Transvaal, Swaziland and KwaZulu-Natal

areas of the Republic of South Africa (Figure 4) (Bousman 1998; Mitchell 2002:261-

263; Phillipson 1993, 2005:250-252; Smith 1992).

The EIA in the KZN region can be divided into four major chronological-cultural

phases. The earliest inception of the Iron Age consisted of a single ceramic (Matola)
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tradition, while the later and more mature portion of the EIA was composed of three

distinct chronological-cultural phases. From earlier to later, these temporal cultural-

chronological units are known as the Msuluzi, Ndondondwane and Ntshekane traditions.

Each tradition is distinguished by stylistic changes of ceramic type. These are discussed

below.

B. The Initiøl Early lron Age

According to Maggs (1984b: 340), the incursion of the EIA cultures into southern

Africa is more comparable to a massive surge southwards than a gradual flow.

Archaeological evidence demonstrates that a majority of Matola and Matola-related sites

from Kenya to KZN, South Africa (a3200 km stretch from north to south) are all

radiocarbon dated to within 150 years of each other. This is indicative of the rapidity that

EIA economic strategies and technologies penetrated the hunter-gatherer lands of

southern Africa (clutton-Brock 2000: 34; Maggs 1984b:340; Mitchell2002:272;

Phillipson 1993: 188).

The earliest Iron Age cultural tradition has been identified as the 'Matola

tradition', which was named after a3'd century AD site found near Maputo Bay, in

southern Mozambique (Maggs T989,1984b; Plug and voigt 1985; smith 1992).The

KZN region appears to be the southemmost extension of the eastem migration route for

the initial EIA from equatorial Africa (Huffman T982: r35; Maggs l9B9 29-31).

As they penetrated the KwaZulu-Natal region, contributors to the Matola tradition

sites had already exhibited a majority of the cultural traits fully established throughout all

later EIA settlements. The KZN Matola tradition is now recognized to be part of the

larger Mzonjani EIA tradition characteristic of southeastem Africa (Bousman 1998;
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Maggs 7984b,1984c,1989; Mitchell 2002; Plug and Voigt 1985). The incipient stage for

Iron Age traits found at Matola sites include: (1) temporary settlements; (2) some

evidence of iron manufacture (found in only a few sites and are normally smaller in

scale); (3) introduction into the production and utilization of ceramics; (4) inception of

crop cultivation (bulrush and pearl millet and sorghum), and; (5) some animal

domestication (unfortunately due to extremely poor preservation of bone from this early

phase, the full extent of animal domestication is yet unknown, however, it is thought that

the early domesticates would consist mainly of sheep and goats fsmall stock] with

evidence of some cattle interspersed in the assemblages) (Bousman 1998; Maggs 1984b,

1984c,1989; Mitchell 2002; Plug and Voigt 1985; Whitelaw and Moon 1996).

The people of the Matola culture rapidly spread over a wide area of the eastern

seaboard of southern Afüca. They extended from central Mozambique as far south as the

vicinity of Scottsburgh, south of Durban (Whitelaw and Moon 1996:68) (Figure 1).

However, they did not penetrate inland for any great distance (a maximum of 6-8 km

from the coast). These sites are primarily located on the "inland foot" of a belt of ancient

Pleistocene dunes along the coast or slightly inland (Maggs 1989: 31 ; Whitelaw and

Moon 7996:53,68). The sites were generally found occupying areas more suitable for

the cultivation of cereal crops, such as bulrush millet (Pennisetum typhoides) and

sorghum, and were normally occupied for an average period of only a few years (Maggs

1984b, 7984c, 1 989).

Matola sites in KZN consist of relatively small, scattered settlements of

approxima tely 2to 3 hectares in size (Maggs 1989: 3l; Phillipson 2005: 254). This

tradition is thought to be comprised of small groups of "slash-and-burn cultivators,
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moving into a landscape sparsely inhabited by Khosian hunter-gatherers" (Maggs 1989:

3 1).

Overall, little is known of the settlement strucfure of Matola communities in the

KZN region. It is suspected that the living structures consisted of rounded thatch huts and

that storage pits were excavated nearby for protected containment of the harvested crops.

Very little has been found and comprehended from these sites during this period (Maggs

1989: 31-32; Phillipson 2005: 260-262).

People of the Matola culture goup brought with them EIA agricultural practices

developed to the north. These cultural practices were continued into the later EIA (Maggs

1989; Phillipson 2005: 260). The typical subsistence strategy during the Matola temporal

period was infused with domesticated species of both plant and animals, but remained a

hunter-gatherer style of economy. For example, the Matola populations heavily exploited

marine resources, such as mussels and marine mammals, as well as wild plants and

animals from inland areas (Maggs 1989; Phillipson 2005:260).ln fact, Whitelaw and

Moon (1996:68) suggest that choice of site location, strictly within the KZN region, was

related to the mussel colonies found on rocky outcrops along sections of the coast -
almost always in close proximity. This model of Matola tradition site selection is further

corroborated when comparing the accessibility of iron smelting sites to iron ore deposits

(Whitelaw and Moon 1996: 69-70). Clearly, site location is consciously selected with a

specif,rc range of criteria in mind.

The presence of lower grindstones with elliptical grooves through the centre,

along with faceted upper grindstones, is indicative of agricultural exploitation at these

initial EIA sites (Whitelaw 1993:67). Lower grindstones from KZN exhibiting a
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n¿urowed elliptical groove are for the more specialized grinding of millet and sorghum

seeds (Mitchell2002:272-273). A majority of the Matola tradition sites in KZN have

been found to contain such tools (Mitchell 2002:273;Wlntelaw and Moon 1996: 67).

It is the ceramics that are the major bond which connects these scattered initial

EIA sites into one tradition. Typically, the vessels possess straight necks with everted

rims at a distinctive angle flowing away from the vessel body, occasionally with multiple

bevelling or with a fluted lip (Maggs 1984b: 331). Standard decorative characteristics for

Matola tradition ceramics consists of either (1) a groove below the lip; (2) a band of

decoration, mainly oblique hatching; (3) multiple oblique rows of impressions below the

lip and around the neck; or (4) a combination of any of the above motifs (Maggs 1984b:

331; Whitelaw and Moon 1996:61-67).

Due to a change in coastal climatic conditions and an adapted need of iron ore,

most archaeologists believe that the Matola tradition evolved into the later EIA traditions

as the population expanded inland from the coast, and there was an increase in

dependence on domesticated species for subsistence (Mitchell2002:273-274; Whitelaw

and Moon 1996:67-68).

C. The løter ønd developed Eørly Iron Age

Artifacts from the later Early Iron Age have been radiocarbon dated to between

ca. 500 and 1000 AD (uncalibrated). This period was marked by a great expansion of

EIA populations inland (Mitchell 2002:259). There was an increase in the number and

density of sites all over the region, but within narrow environmental limits. More settled

inland regions and a dramatic population increase at this time is partially attributed to the
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full scale implementation of farming together with advantages derived from the use of

iron tools for land clearing and cultivation (Mitchell2002:259).

These newest EIA sites are invariantly confined to coastal areas and floors of the

major river valleys of the eastern coast of KZN, such as the Thukela River valley (van

Schalkwyk 199411995). The common inter-site spatial patteming appears to be settlement

locations on the lower slope of a valley, adjacent to a major stream or river. The

settlements were then built on patches of deep colluvial alkaline soil which is optimal for

dry land cultivation (van Schalkwyk 1994/1995).

The standard characteristics of the inland settlements of the later EIA are slightly

different and more developed than those found in the incipient EIA. They consisted of:

( I ) larger, more pennanent sites that demonstrated more of a self-sufficient nature, both

economically and politically; (2) preference for fertile soil for cultivation in immediate

proximity to the living areas; (3) location near abody of running fresh water; (4) year

round grazing capabilities for domesticated livestock; (5) adequate precipitation for

domestic grain cultivation; and (6) access to a large supply of wood for hut and kraal

construction, and cooking fires for iron-making purposes (Maggs I984b,19941l995;Plug

and Voigt 1985). In some situations, there appeared to be a preference for locations to be

in close proximity to magnetite deposits, a high-quality iron ore used for smelting and

tool manufacture. Examples from the region include the sites of Ndondondwane, Wosi

and Mamba in the lower Thukela Basin (van schalkwyk r994ll 995: I 93).

The typical settlement pattern at this time consisted of semi-permanent to

permanent villages or homesteads, likely consisting of living structures with domed-

shaped thatched rooß and walls of thatch mixed with wattle and daub construction, built



47

within a pole framework with daga (mud) (Plug and Voigt 19S5). These structures are

traditionally known in the Zululangtage as iqhugwane ((Mack et. al. 1991). A number of

EIA sites throughout KZN (including Ndondondwane) were found to possess fragments

of charred daga with stick and thatch impressions that demonstrate a widespread

uniformity of hut construction in the EIA (Maggs 1984b).

The later EIA populations developed ceramics with more elaborately ornate styles

of decoration, demonstrated a greater dependency on domesticated plants (sorghum and

millet) and animals (including the introduction of the domesticated dog and chicken, in

addition to the sheep, goats and cattle from the Matola migrations). They constructed

specialized iron smelting areas within certain villagesihomesteads that in turn produced

settlements of a more permanent nature (Maggs L989; Mitchelt 2002; Phillipson 1993;

Plug and Voigt 1985; Voigt and von den Driesch 1984; Voigt 1984a). Also characteristic

of later EIA sites in KZN are the presence of shell disc beads, bone arrowheads and link

shafts, ceramic sculpture and pits primarily used for grain storage (Maggs 1984c). The

latter features were occasionally utilized as a refuse pits or for the burial of infants in

complete pots - e.g. Ndondondwane (Greenfield and van Schalkwyk 2003; Greenfield et

al.1997,2000; Mitchell 2002; van Schalkwyk et al.1997).

Both the immigrating Bantu-speakers and the indigenous hunter-gatherer

populations appeared to have co-existed throughout southeastern Africa, establishing an

exchange of goods and cultural traits until the influx of Dutch settlers. For example, there

is evidence that the hunter-gatherers adopted some small stock animal (sheep/goats)

domestication practices and the use of ceramics (Gifford-Gonzalez2}}}; Mitchell 2002).

Conversely, bone tools in the form of link shafts and points that closely resemble those
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used by the hunter-gatherers are found at a number of EIA sites, including

Ndondondwane (Maggs and Whitelaw 1991; Fread 1999), Wosi (van Schalkwyk 1994a;

Voigt and Peters 1994a) and KwaGandaganda (Whitelaw I9g4).

Additional goods found at EIA sites indicative of trade networks during this

period of South African history include remains of animals and mollusc shells not

thought endemic to KZN. Ostrich egg shell beads have been found to be plentiful in

certain EIA sites (Ndondondwane). In rare circumstances, EIA site excavations have

uncovered glass beads and glazed ceramics brought by Islamic traders who incorporated

trade networks off the east coast of Africa (Mozambique and Tanzattra) during the later

period of the EIA (Mitchell2002; Phillipson 1993: Plug 1995; Smith 1998; Whitelaw

1994).

The developed EIA in KZN witnessed a widespread commonality in decorated

ceramics. Mitchell (2002:298) likens this ceramic standardizationto the requirement for

exogamous marriages between several widespread, low-density, populations.

Furthermore, these standardized ceramics may represent a similar extensive belief

structure that generated the need for constant interaction, which in tum created a

resource-sharing tradition that formed an "insurance policy''during times of localized

droughts or moments where there was little food available in a community (Mitchell

2002:298).

The post-Matola traditions of the EIA consisted of three distinct pottery and

temporal traditions within the KZN region. These three phases were Msuluzi;

Ndondondwane; and Ntshekane, in respective temporal order. All three of the later EIA

ceramics styles are relatively homogeneous with respect to one another when compared
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to the Late Iron Age (LIA) (Maggs 1989), demonstrating a closely knit relationship of

stylistic attributes of EIA pottery decoration in this region (Mitchell 2002:264-267)

(Figure 5).

I. The Msuluzi tradition

The Msuluzi tradition represents the earliest phase of the developed EIA of KZN.

It is associated with the spread of the Bantu-speaking populations inland from the coastal

regions, occupying deeply incised river valleys (Maggs 1989:32).

This ceramic phase has been dated from between the 5th/6th to 8th centuries AD

(Maggs 1989; Prins 1995; Whitelaw and Moon 1996).It represents the initial spread of

settlement from the coast into the interior east-west valleys. Msuluzi settlements are more

widely distributed across KZN and the region is more densely occupied than in the earlier

Matola phase (Maggs 1989; Prins 1995; Whitelaw and Moon 1996). There exists no

archaeological evidence of settlement hierarchies during this period (Greenfield and van

Schalkwyk n.d.).

The ceramics, especially the pots, are identifiable as Msuluzi through the concave,

everted necks that typically possess several horizontal bands of decoration below the lip.

Decoration on the body may contain banding or discontinuous motifs (Maggs 1984b:

333). Overall, Msuluzi ceramics are charactenzed by a much broader range of motifs

than that of the Matola tradition (Maggs 1984b) (Figure 5).

Ceramic figurines and ceremonial masks begin to appear during this temporal

phase. They have been recovered from concentrated locations within some complex sites

during the Ndondondwane phase (Mitchell 2002:289).
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Evidence for the presence of iron smelting activities began to greatly ampli$r with

the onset of the Msuluzi tradition (Mitchell 2002:279-282). As noted earlier, as

populations moved their way into the interior, settlements were created within the

vicinity of iron ore deposits for more convenient resource harvesting.

Settlement size and numbers increased during the developed EIA. In KZN, typical

site sizes were in the range of 4-5 hectare sites, but vastly larger sites are also found (up

to 10 ha). The larger sites are considered to be examples of laterally displaced settlement

areas that were not occupied at the same point in time (Greenfield pers. comm.).

EIA sites from the Msuluzi phase onwards all contain similar standard intra-site

features. These include storage pits (usually found near hut floors), middens, grain bin

foundations, iron forging and/or smelting areas and animal kraals (Mitchell 2002:279-

282).

2. The Ndondondwane tradition

The Ndondondwane phase (between the 8th to 9th centuries AD) was first

identified by Tim Maggs during the excavation of the site of Ndondondwane Q98a$.

Although stylistically individualistic enough to war¡ant a separate temporal sequence

based on decorative changes, its basic ceramic decorative attributes still exhibit a heavy

Msuluzi phase influence (Maggs I984a, i 989) (see chapter 4). The Ndondondwane

ceramic tradition is the particular temporal unit that encapsulated the estimated time

segment of this thesis and the subjèct site of Ndondondwane.

Ndondondwane phase ceramics appear further south, extending into the Eastern

Cape regions of South Africa than the previous Matola and Msuluzi Phases (Mitcheli
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2002:268; Prins and Grainger 1993). They represent the farthest southem extent of EIA

sites for the region (Mitchell 2002;259).

Ceramic pot motifs along with mask fragments found at the Ndondondwane site

are shikingly similar to the pots and masks recovered at the Lydenburg Heads Site

(Inskeep and Maggs 1975; Loubser 1993; Mitchell 2002).

The most typical decorative styles of the Ndondondwane pots possess one to three

bands of decoration along the lower portion of the vessel neck. Common motiß include

hatching and/or cross-hatching with multiple neck bands that hold similarity to Msuluzi

phase ceramics. Body decoration rarely occurred, though when present it is typically in

the shape of ladders and/or pendant triangular appliqués (Loubser 1993: 124-132; Maggs

1984a:78-85; Whitelaw 1994: l7).

3. The Ntshekane traditíon

The Ntshekane ceramic tradition (9th to 11ú century AD) constitutes the final

ceramic phase of the EIA. Accordingly, the Ntshekane phase is the last ceramic phase of

the EIA in the Thukela region and marks the transition into the LIA by the end of the 1Oth

century and into the early 1lth century AD.

The size and spatial layout of sites from this phase are reminiscent of sites from

earlier phases (Msuluzi and Ndondondwane). Though Ntshekane sites are representative

of the last EIA phase, the commonalities of EIA traits are still present. Numerous sites in

fact were continuously occupied from the Msuluzi phase to the end olthe EIA, for

example, KwaGandaganda (Whitelaw 199 4).

Ntshekane ceramics are easier to differentiate from the earlier phases due to the

characteristic profile common to these latest EIA phase pots. Hatching and cross-hatching



52

are the most dominant motifs during this phase, with intemrpted banding or bands with

opposed hatching and no intervening grooves (Whitelaw 1994:17).

Ntshekane sites are not as numerous as those of Msuluzi and Ndondondwane

phase sites (Greenfield and van schalkwyk n.d.; Maggs 1989; van schalkwyk

199411995). This may indicate that environmental degradation of the savannah regions

from long term occupation and weather fluctuations, specifically drastic temperature and

precipitation changes, greatly altered the delicate ecology of the EIA habitats in KZN

(Maggs 1989; Prins 1994). Recent surveys of the Thukela valley and data from other

valleys along the eastern seaboard have demonstrated that there existed widespread

population collapses during this phase (Greenfield and van schalkwyk n.d.; van

Schalkwyk 199415). This represents the final prehistoric occupation major river valleys

during the Iron Age. only in modern times were the valleys reoccupied.

III. Early Iron Age subsistence

In this section, the nature of EIA subsistence will be described based upon the

results of previous research in southern Africa. Subsistence is comprised of two segments

of the economy- plant and animal.

The arrival of food producing EIA societies migrating throughout eastem South

Africa ushered a ne\ry subsistence and economic strategy into the undulating terrain of

KZN. The first segment of this incipient phase of the EIA (Matola) witnessed the

introduction of plant and animal domestication that merely supplemented a pseudo

hunter-gatherer form of subsistence (Maggs 1989; Whitelaw and Moon 1996). As the

later EIA cultures developed in southeastem Afüca, the focus of exploitation shifted

towards an emphasis upon domesticated piant and animal species. This superseded the
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previous strategy due to the perception that herding and agriculture offered more

advantages over the existing hunting and gathering strategies (Maggs 1989 32; Marshall

and Hildebrand2}}2:121; Mitchell2002:274). Overall, the EIA subsistence in the KZN

region was based on a mixed agricultural and pastoralist specialized economy, with some

supplemental hunting and gathering of wild species (Maggs l9B9 32).

A. Botsnical

The presence of upper and lower grindstones at EIA sites in KZN is the most

conclusive indicators that agriculture had been implemented during this period. The

lower grindstones normally contain elliptical grooves in the centre of the large stones

from continuous use wear. These marks are generally associated with the grinding of

millet and sorghum grains (Whitelaw and Moon 1996).

The Matola tradition sites (during the initial phase of the EIA) occupied

Pleistocene dune deposits that \ryere more suitable for the cultivation of cereal crops, such

as bulrush millet (Pennísetum americanum) and sorghum. They practiced a slash-and-

burn agricultural economy that yielded crops for only a few years before the soils lost all

nutrients, requiring the constant need for new locations, thus promoting a semi-sedentary

existence (Maggs I984b, 1984c,1989; Whitelaw and Moon 1996: 68).

The more developed stages of the later EIA saw the expansion of cultivation.

Bulrush millet and sorghum continued to be exploited, but new species were also

introduced - finger millet and possibly melons and gourds (Maggs 1989:32). The spread

of sites across the landscape also may be interpreted to indicate that there was a

concomitant expansion of cultivated areas (with consequent deforestation of the

landscape).
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Numerous wild species of plants continued to be gathered for food and medicinal

purposes. Excavations at Ndondondwane (Maggs 1984a; Loubser 1993; Greenfield et al.

2005) and KwaGandaganda(Whitelaw T994) revealed evidence of a diverse collection of

gathered plants. Exploitation of the marula nut for example, is well documented in areas

such as Zimbabwe and Botswana, with evidence of nut collection from sites in KZN

(Greenfield et al. 2005; Loubser 1993; Maggs I984a). V/ild plant resources were most

likely deemed highly important alongside the cultivated species (Mitchell 2002:274).

B. Zoological

The initial E IA subsistence strategy consisted of a pseudo hunter-gatherer

economy supplemented with some domestic stock of mainly sheep and goat. While cattle

bones have been found at Matola sites, the significance of their presence has been

debated (Holl 1998: 91; Smith 2000: 228). Zooarchaeologists claim they are domestic

(Plug and Voigt 1985:205; Whitelaw and Moon 1996:60), while this has been

questioned by some archaeologists because of the level of bone fragmentation and poor

preservation (Smith 2000 : 228).

The collection of marine resources such as mussels and the hunting of marine

mammals appeared to have been a major source of sustenance for many of the coastal

sites (Mitchell2002:274-275; Whitelaw and Moon 7996:68). The use of shellfish in

EIA diets appears to be quite extensive, especially (though not solely) along the coast.

The brown mussel (Perna perna) which is still found in extensive numbers in the region,

are simple to harvest and are a very energy rich food source (Mitchell 2002:274-275).

Some coastal sites in KZN for example, are essentially just massive shell middens,

interspersed with cultural material.
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In the later EIA, the significance of coastal resources declined, with an increased

focus on animal husbandry. This phase is marked by a considerable drop in the number of

later EIA sites along the coast for more favourable inland river valley sites that contain

large patches of sweetgrass for grazing (Plug and Voigt 1985: 205). There is some

archaeological evidence that points to seasonal shellfish collecting by inland EIA food

producing societies in the form ofPerna perna shells present in inland sites (Mitchell

2002:27S).The sourcing of quartz inclusions from EIA ceramics excavated from coastal

sites has determined that sources up to 20 to 40 kilometres inland were being exploited.

Ceramics on coastal sites have been sourced to locations near inland KwaGandaganda.

This has been interpreted as a result of either seasonal movement back and forth from the

inland to the coast or trade between coastal and inland communities (Maggs 1984b:339;

Mitchell 2002:275;Plug and Voigt 1985:225; Whitelaw t994).

A majority of zooarchaeological assemblages from EIA sites in KZN possess a

considerably larger frequency of domesticate than wild species. Ovicaprines (sheep and

goats) in most sites far outnumber cattle (Mitchell 2002; Plug 1993, 1996: Plug and Voigt

1985; Voigf and von den Driesch 1984). The following section will provide a brief

summary of the zooarchaeological remains from three EIA sites in KZN

(KwaGandaganda, Wosi and Mamba I).

I. KwaGandaganda

KwaGandaganda,an EIA site that spans all three of the later EIA phases

(Msuluzi, Ndondondwane and Ntshekane) is located in the Mngeni river valley near

Durban (Whitelaw 1994:2).KwaGanda gandaoccupied over six hectares of land at a

south bend of the river. This site contained a NISP of 41,006 zooarchaeological material
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fragments of both bone and shell, from which a NISP of 9 ,37 4 (22.9%) were identifiable

(Beukes unpublished manuscript: 61 and Appendices).

Sixty-eight species were present at the site, from mammals to birds, fish and

molluscs. The domesticates amounted to 76.40/o of the identifiable fragments with.Bos

taurus (cattle) af 26.9Yo; Ovis aríes (sheep) at 4.5o/o; Capra hírcus (goat) at0.7Yo; and the

indistinguishable fragments of either Ovís aríes or Capra hircus (sheep/goat) at 44.2o/o.

The domestic dog and chicken were also found to be present at KwaGandaganda (Beukes

unpublished manuscript: 6I and Appendices). Thus the caprines outnumber cattle by a

ratio of 2:1.

The wild species amounted to just over 23%o of the complete identifiable

assemblage (a NISP of approximately 2225 identifiable fragments). The bushpig was the

most dominant species present at less than I0o/o, while the common duiker (4.5%o),blue

duiker (4.2%), Cape buffalo (2.9%) and impala (2.7%) were the remaining dominant

species at KwaGandaganda. Other species identified were elephant, hippo, giraffe, eland,

kudu, mountain reedbuck, reedbuck, waterbuck, bushbuck, steenbok, warthog and zehra.

A large amount of small fauna that included hares/rabbits, rodents, amphibians, reptiles

and molluscs were also found to be present (Beukes unpublished manuscript: 61, figures

and appendices).

2. Wosi

Wosi is associated with ceramics from the Msuluzi and Ndondondwane phases.

This site consisted of ten hectares of occupied soil and is located on the lower Thukela,

just 1500m downstream from Ndondondwane and in close proximity to Mamba (van

Schalkwyk 1994a: Voigt and Peters 1994a). Zooarchaeological analysis determined that a
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NISP of 6,855 bone, shell and fragments were identifiable from a total assemblage of 28,

304 fragments Qa.2%) with fifty-two species identified. The domesticated species

amounted to a NISP of 5,624 identifiable fragments (82%) with cattle at3.8o/o, sheep at

24.4o/o, goats at l.|yo, and the indistinguishable sheep/goat specimens at70.5Yo.

Domesticated dog amounted to 0.2%o of the overall domestic assemblage, but was likely

not used for meat (Voigt and Peters 1994a: 106-107). At over 95Yo of the domestic

assemblage, the sheep and goat population represented the dominant source of meat from

'Wosi.

The wild portion of the assemblage (18% of the total identifiable

zooarchaeological material) was dominated by the common duiker (Sylvicapra grímmía)

at 12.9o/o of wild total. Although elephant amounts to 23.60/o of the wild assemblage, it is

due to the presence of individual fragments of ivory from carving and not bone fragments

associated with sustenance. Hippopotamus (2.1%) were also found to be present at the

site in context of ivory carving. Other large wild mammal species identified as present at

wosi include: blue duiker (3.7%): red duiker (0.a1%); impala (0.2a%);bushbuck (l

fragment); mountain reedbuck (0.a9%); blue wildebeest (1 fragment); bushpig (0.65%);

warthog (0.41%) andzebra (1 fragment) (Voigt and Peters 1994a:106-107). The majority

of other mammalian wild remains could only be classified as Bovid and assigned a size

category (from the smallest to largest, Bovid I, II, III, and IV). The presence of small

fauna was also found in large amounts throughout the site.

3. Mamba

The EIA site of Mamba consisted of two sites (Mamba I and Mamba II) across

the Mamba River from each other. The sites are located at the confluence of the Mamba
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and Thukela rivers in the lower Thukela Valley. Mamba I held the only

zooarchaeological assemblage that was analyzed by Voigt and Peters (I994b). Therefore,

only the data from this site will be discussed.

Mamba I consisted of an eight hectare site that contained the remains of a large

iron smelting activity area (van Schalkwyk 1994b:119). Located at the west side of the

Mamba river, this seventh to eighth century site contained a small zooarchaeological

assemblage for analysis (van Schalkwyklgg4b:119; Voigt and Peters 1994b:145),

which still allows for an appropriate comprehension of the subsistence strategy of the

site.

Domesticates represented over 86% of the overall identifiable fragments (NISP

1136) at Mamba I. Cattle were the most dominate species represented at 660/o of the total

domesticate assemblage, with caprines at just over 300/o. There was only one goat

specimen positively identified from the assemblage and only a few sheep, the remaining

material was assigned to the caprines grouping. The domestic dog was identified at less

thart2%o of the domesticate population represented by the zooarchaeological assemblage

(Voigt and Peters 1994b:145-147). Overall, cattle from Mamba I outnumbered the

caprines at a ratio of 2:I.

From the wild assemblage at Mamba I, the common duiker is the dominant

species identified (24.5%), followed by mountain reedbuck (4.5%). Other bovid

(antelope) species present included: bushbuck, waterbuck and impala. Rodents and

molluscs represent the majority of the remaining wild assemblage, which may be an

example of both gathering strategies and intrusive species. The presence of camivores

(both canid and felid), indicate hunting for purposes other than subsistence. Lastly, it was
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not clarified whether the occurrence of hippopotamus and elephant at Mamba I

represented ivory carving or sustenance (Voigt and Peters I994b:143-l4g).

Upon examination of the zooarchaeological remains from all three of the EIA

sites (KwaGandaganda, Wosi and Mamba I), the dependence on domesticates over wild

animals is quite clear. The domesticated species, on average, amounted to over 8lo/o of

the overall assemblages. This total is probably reduced due to the presence of intrusive

species in the analyses. For example, some rodents, amphibians and reptiles were likely

not utilized as sustenance but either co-existed with the settlement or was present after

site abandonment (Voigt 1984: 151).

As demonstrated above, the EIA economy in southeastern Africa is noted for a

remarkable paucity of wild animal remains. The presence of hunter-gatherer goods, such

as bone link shafts and points, ostrich eggshell beads and stone implements, at a majority

of EIA sites may be representative of a centuries old trade network between agro-

pastoralists and their nomadic neighbours (Maggs 1989: 32-33). The presence of ostrich

eggshells at EIA sites in KZN is especially interesting due to the lack of any evidence

that ostriches ever existed in these valley woodland areas.

IV. Conclusion

A. Summary

The first food producing societies migrated southwards from equatorial Africa

into southeastern Africa early in the first millennium AD. These Bantu-speaking

populations brought with them knowledge of iron smelting and forging, the creation and

usage of elaborately decorated ceramics and the domestication of a variety of plant and

animal species. The EIA is also marked by the presence of semi-permanent
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villages/homesteads commonly found in deeply incised river valleys near major bodies of

water.

The emergence of the EIA in southeastem Africa is defined by four major

chronological-cultural ceramic traditions. The earliest inception of the Iron Age consisted

of the Matola tradition, while the later and more developed segment of the EIA is made

up of three distinct, yet overlapping, chronological-cultural phases, the Msuluzi,

Ndondondwane and Ntshekane traditions.

A literary review of zooarchaeological analyses of three archaeological sites was

provided. The combined results indicate a focus on herding practices of the domesticated

species of cattle, sheep and goats, while the presence of the dog and house rat were also

identified. Although rare during this period, the chicken has also been known to exist as a

domesticated species at EIA sites.

B. Signfficance (Discussion)

Through literature review ofarchaeological and zooarchaeological investigations

on EIA sites within the area of study, a regional subsistence pattern was presented. The

Matola tradition followed a pseudo Iron Age diet of some domesticates that

supplemented the main diet of wild marine and terrestrial fauna and flora. The three later

temporal periods demonstrated tendencies toward a focus on domesticates for sustenance.

The zooarchaeological assemblages consisted of the presence of domesticates on

an average scale of over 80Yo of the assemblages, with caprines commonly dominating

the stock by a ratio of 2:l over cattle. There is little evidence for the exploitation of wild

animals in the later periods, with the common duiker being the most frequently hunted
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bovid (antelope) and a majority of the wild assemblage consisting of snared, gathered or

intrusive fauna over those that are hunted.

This chapter described the culture history of the region of study with a literature

review of the subsistence strategies of several sites that are excellent representations of

the typical EIA site in KZN. The next chapter will examine the historic and modem

herding practices of pastoralists and agro-pastoralists of eastern and southern Africa.

Chapters two and three provide a basis of understanding of past and present herding

activities in southeastern Africa. With this literary review, comprehension of the herding

practices at Ndondondwane will become more readily apparent after the results of the

zoo ar chaeolo gical analysis are provided.
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Chapter 3: Ethnographic herding patterns in Eastern and Southern Africa

I. Introduction

The shift from hunting and gathering to animal husbandry created an extremely

close yet different type of relationship between "man and beast". Domestication involved

the alteration of the physical and behavioural characteristics of a species to make the

animal dependant, more controllable, andlor productive. This was accomplished through

the controlled breeding and artificial selection of an animal species. At the same time,

humans modified their own culture and technology to efficiently manage the livestock

(Reitz and Wing 1999; Davis 1987).

Peoples of the EIA cultures of southern Africa relied heavily upon domestic stock

for their subsistence, even though they were agro-pastoralists (see chapter 2). This

chapter examines the literature on herding practices and domesticated animal exploitation

by ethnographic research of recent historic and modern cultures in eastern and southern

Africa. The following review is intended to provide a baseline for comparison between

the historic herding practices in the region and the zooarchaeological data from

Ndondondwane (to be presented in subsequent chapters of this thesis). More recently,

colonial influences have been known to dramatically impact and alter subsistence

strategies of certain societies in Africa creating more complex situations (Smith 2005:7-

8). But, these are not dealt with here since they are considered to have little relevancy to

the EIA.
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II. Modes of production among pastoral and agro-pastoral societies in south and

east Africa

There were two basic types of eastern and southern African societies that relied

upon domestic stock for their subsistence. Pastoralists consist of societies that primarily

depend on domesticated livestock. Agro-pastoralists are those that rely upon both

domestic stock and agricultural products for their subsistence. A majority of livestock

keeping societies in sub-Saharan Africa today consist of some form of agro-pastoralism

(Bonte and Galaty 1991:6-9).

The settlement and movement strategies of these two types of societies reflect the

differing needs of their herds and other sources of subsistence. Pastoral societies are

relatively mobile, while agro-pastoral societies tend to be more sedentary (Fratkin 1998:

18).

Pastoralists have to be attuned to the specific needs of their herds and be in

constant search of fresh grasslands with access of potable water. Agro-pastoralists live in

close proximity to relatively permanent water sources and more predictable grazing areas

for their stock because of the needs of field cultivation, which need relatively moist soils

in order to thrive through the dry and/or unpredictable rainfall seasons (Bonte and Galaty

1991: 8-9; Fratkin 1998: 67).

Pastoralism, in general, is most often an adaptation to the semi-arid open country

in which farming cannot be easily sustained without irrigation. Pastoralism is usually the

optimal subsistence pattern in these areas because it allows considerable independence

from any particular local environment. Pastoralists manage their herds with the increase

in herd growth as the basic strategy. The larger the herd size, the greater the probability
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that the herd and pastoralists will survive drought, disease or any other major catastrophe.

When there is a drought, pastoralists are able to disperse their herds or move them to new

areas. Agriculturalists rarely have similar altematives. If drought occurs or they suffer

crop failure from disease, starvation may be the end result. However, an agro-pastoral

subsistence strategy greatly increases local productivity of domesticates (crop and herd),

thereby reducing fluctuations in food availability. Pastoralists, as ecological specialists,

are at greater risk when there is either an irregular climatic pattem or the likely chance of

a catastrophic climatic event (Bonte I99l:77-80; Bonte and Galaty l99l:9; Marshall

1990:873-879; Reid 1996:49). Although, according to Bonte and Galaty (1991: 15-16),

no strictly pastoralist diet within a society actually exists. All pastoralist groups enter into

some form of trade or exchange with other local non-pastoral groups to attain access to

agricultural goods that will act as dietary supplements. Other pastoralists incorporate

some farming (i.e. Nuer) into their subsistence strategies. In eastern and southern Africa,

these goods were usually sorghum, millet or maize. A secondary effect to this exchange

is the creation of trade networks and the development of a larger complementary form of

exploitation between groups using different subsistence strategies in the same or

proximate environments (Smith 2005: 23).

A. Pastorølists

There exist two major types of pastoralists in eastem and southem Africa. This is

due to adaptation to specific environmental and climatic conditions as well as changes in

subsistence economic focus within a culture goup.

Nomadic pastoralists are normally found in arid sections of sub-Saharan Africa,

as these areas receive too little precipitation for agriculture. Due to the need to be highly
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mobile, their material culture is generally small and highty portable. Nomadic pastoralists

are also more unpredictable in their seasonal movements than transhumant pastoralists.

They often move laterally within broad regions, rather than vertically (as do transhumant

pastoralists) (Blench 1985: 5-6; Hogg 1985: 1; Smith 2005:4-5).

While nomadic pastoralism is more of a random style of movement, transhumant

pastoralism is charactenzedby yearly migrations between altitudinally differentiated

pastures. These groups are more sedentary than nomadic pastoralists since they often

possess permanent residences. In transhumance, it is the stock (and a few shepherds) and

not the entire society that moves between pastures. Transhumant pastoralists maintain

herds that are either too large to be sustained year round at a single location or climatic

conditions require seasonal movement of a majority of the livestock. In certain African

climates, the seasonal movement of herds is necessary to escape the pressure of

trypanosome-carrying tsetse flies. Agriculture, if present is on a smaller scale due to the

need for seasonal mobility and herding requirements (Blench 1985: 6; Mitchell 2005: 59;

Smith 2005: 6-8).

Not all pastoral societies can be accurately described as following a specific mode

of herding. As climatic and environmental conditions change, pastoralists usually adapt

and adjust. This may result in a traditionally nomadic pastoralist society or some families

within in it becoming more or less transhumant in their migratory pattems if the

opportunity presents itself. Conversely, a society that is transhumantmay be forced by

uncontrolled circumstances to change to a nomadic pastoralist pattern to sustain some or

all of its livestock. This has been found in the archaeological record and may be

attributed to the development of more complex herding practices (Barich 2002).
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B. Agro-Pøstorulìsts (mixe d farming)

In this type of production, the societies retain smaller quantities of domestic stock

than found among pastoralists given that their subsistence is more diversified.

Occasionally it relies more heavily on livestock and in other places more heavily upon

agriculture. The livestock (especially cattle) are kept for primarily wealth and ceremonial

pu{poses, while the smaller stock contributes the greater portion of daily meat

consumption. These societies are able to create and maintain a more balanced subsistence

strategy that is both high in protein (meat and milk) and carbohydrates (grains, etc.)

which benefits a population (Blench 1985: 6; Marshall 1990: 879; Smith 2005: 5-6).

The focus of this study site, Ndondondwane, probably fell more into the agro-

pastoralist than pastoral mode based upon the preliminary study of the remains from the

early excavations (Loubser 1993: Maggs 1984). The data from this thesis will test this

proposition.

III. Cultural significance of domesticates

Throughout most types of pastoralism, many communities manage more than one

species of domesticated animal and a hierarchy of domesticate species may develop.

Specific animal species are given different values in each society. This section examines

how the domesticated species of cattle, sheep and goats are generally regarded by herding

societies in eastern and southern Africa.

A. Csttle

A majority of pastoralist groups within eastem and southem Africa regard cattle

with greater importance than smaller domestic stock, such as sheep and goats. For

example, the higher the number of cattle owned by a man is in direct correlation to his
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elevated status level within his community. Possession of large herds of cattle, usually

regardless of overall herd health, will enhance a person's wealth, status and is a predictor

of one's ability to fulfill any obligations for ritual and social requirements (Schneider

1979:43).

A man with many cattle is wealthy, both in a secular and a ritual perspective. The

person is able to provide food and milk to his family, accumulate status through acquiring

wives for himself and his sons, and is able to provide cattle for ceremonial purposes.

Therefore, cattle are closely entangled with all pastoralist social and cultural activities

(economic, ritual, ceremonial, sSrmbolic, etc), completely encompassing all aspects of a

pastoralist culture (Mack et al. 1991: 111; Smith 2005:28; Thorp 1995:70).

Within certain pastoralist societies, cattle are such a central part of daily life that

major household decisions are intertwined with how the livestock could benefit. For

example, a study conducted on Zulu-homesteads and settlement patterns found that when

selecting a location to construct a new homestead, the patriarch would determine the best

place to build the cattle kraal. The rest of the homestead construction would follow. Thus,

the human living quarters were secondary to that of the cattle (Hall 198ab:76; Mack et

al.1991:93).

Cattle are almost never consumed as a daily meat source, but are only slaughtered

during ceremonial or celebratory occasions, for example, marriage ceremonies, funerals

and important rituals such as naming ceremonies, rainmaking and rites of passage (Dahl

and Hjort 1976:265; Rada and Dyson-Hudson 1970: 110; Ryan 2005:99; Smith 2005:

28). The meat is then shared within the community. With enough of these types of rituals,

the community has access to some meat at all times over the entire year. This is



68

especially important within cultures where meat storage is not feasible or possible, as in

most traditional pastoralist societies in southem and eastem Africa (Dahl and Hjort 1976:

265;Ryan et al. 1996:748). A good example of this pattern is found amongst the Shona

culture of Zimbabwe. Some of their ceremonial practices that require the slaughtering of

cattle include:

(1) the ritual sacrifice of cattle (usually a bull) provided to a mother whose

daughter is about to be married; (2) the conclusion of a burial service as the moumers

return to the village; (3) during a wedding ceremony; (4) an important and respected

person visits a village; and (5) other important ceremonies such as the installation of a

new village chief (Gelfand I9lI: 126-127; Thorp 1995:71).

The Venda culture in northem South Africa follows the belief that only royalty

may own cattle - thus the wealth, power and status remain in the confines of the upper

class. Without cattle, the common person can only pay abride price with small stock and

tools, therefore eliminating any opportunity for a commoner to afford a wife with royal

blood (Hall 1998: 92; Huffman 1986: 304). This is taken even further among the Tswana

of South Afüca, where the chief is seen as the supreme herdsman who oversees all cattle

herds within his territory (both realistically and symbolically). The chief will possess his

own herds, while maintaining herds of the office which are cattle confiscated by fines or

taxes. The chief may also levy cattle from his subjects if the necessity arises. The chief

must be cautious in his herding ability, because if the subjects are not content with his

actions, they may move their herds to an alternate nearby chiefdom (Reid 1 996: 45).

Cattle are basically considered as currency, while caprines (sheep and goats) are

not. Cattle also act as a mobile "insurance policy" against major drought or other
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catastrophic events, where they are consumed as a meat supply when necessary. For

example, the Maasai of Kenya maintain their cattle herds for the purpose of maximizing

herd growth for wealth and as a food security in case of drought or disease. Primary and

secondary products exploitation such as meat, milk and blood are a lesser concem (Ryan

et al., 1996:745).

Overall, a man who retains ownership of a herd of cattle wields a higher status.

He is considered a man of wealth and is able to take wives. The larger the herd, the more

wives the man can marry. Subsequently, the man then has rights to their children, who in

turn participate in the increased production of agriculture and the tending of the herds

(Dahl and Hjort 1976:29; Reid 1996: 45).

B. Cøprines (Sheep ønd Goøts)

Caprines are considered a less important livestock. They are viewed as greatly

inferior to the cattle herds. They are less likely to be kraaled with cattle, and caprine

kraals are constructed separately from cattle and from the gathering places of men,

occasionally completely outside of the main compound. They are primarily exploited as

day-to-day meat sources due to the lesser stature they carry as well as a lesser economic

investment compared to that of cattle. For example, caprine herds grow at arate of three

times that of cattle herds, thus the turnover rate reflects the faster growth rate of caprines

(Dahl and Hjort 1976:268; Mack et al. 1991: 88-90; Marshall 1990: 877; Schneider

1979:44; Voigt 1986: 18).

With the Zulu, Sotho and Tswana of eastem South Africa, caprines alone are not

considered as a symbol of wealth, but are only included with cattle when it is necessary

to attain a level of prosperity (Beukes 2000:33).Caprines are priced much lower than
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cattle. For example, within East African cultures, a cow may be worth between five and

ten sheep or goats during an exchange (Schneider 1979:44).

When herded in a mixed stock strategy where both sheep and goats are present,

each conhibutes greatly to optimal herding practices. The benefit for herding goats is that

they lead the herd to the grazingareas, while sheep keep the flock together at all times

during grazing (Dahl and Hjort 1976:269).

C. Sheep

Although sheep are held as lesser stock when compared to cattle, they are

considered slightly more valuable than goats and have been known to be slaughtered at a

lower rate than goats for daily meat consumption (Schneider 1979:44). Amongst the Pedi

culture of eastem Africa, sheep have been slaughtered on ceremonial occasions and to

fulfill social obligations, but goats are most likely killed for daily meat (Beukes 2000: 34;

Schneider 1979:44-45; Quin 1959: 101).

D. Goøts

Goats are considered to be lower in status and value than sheep and are therefore

more prone to be slaughtered for food on a day-to-day basis (Schneider 1979: 44). Goats

are known to be more resilient during periods of poor environmental conditions, such as

drought, over that of both sheep and cattle (Bryant 1967:339). Thus larger numbers of

goats may be present within a society during times of environmental stresses. They are

also more adept to thriving in extreme geographic regions, such as mountain ranges. For

example, historically, they were reported to exist in "swarms" along the undulating coast

of KZN inlJth centurynaval logs (Bryant1967:339).
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IV. Primary and secondary animal products exploited by herders

The maintenance of domesticated livestock creates the basis for a specialized

subsistence economy and focused animal product exploitation. Primary animal products

utilized by southern Afücan populations consist of meat, hide, sinew and bone.

Secondary products exploited comprise mainly milk, but include blood, wool, dung,

transportation and traction (Greenfield 2005: 14).

A. Use of prìmary products by herders

Primary products can only be extracted from the animal at or immediately after

time of death. These products are only extracted once in the lifetime of the individual

animal. Slaughtered animals provide the primary products of meat, hide, sinew and bone.

Certain cultures also harvest all of the blood during the kill (Dahl and Hjort 1976: 175;

Greenfield 2005: 14; Schneider 1979: 82).

1. Primary products - meat

If domestic herds are raised solely for meat purposes, the animals are normally

culled at a younger age. With cattle, for example, the same amount of food would be

required to raise seven calves for two years or three calves for three and a half years;

furthermore, the former strategy produces over 40 percent more meat than the latter.

Therefore, it is most optimal to butcher the cattle prior to two years of age, preserving

mainly the breeding-aged females and a few breeding males. For the contingency of dire

circumstances, a few adult males may be kept as a future meat supply, but are usually

castrated at a young age (Dahl and Hjort 1976:143; Greenfield 1988: 576;Lotka1956:

120-136;Sherratt 1981:283-284). The castrated males grow larger and are more docile.

With caprines (sheep and goats), culling occurs at later stages of development in order to
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gain the optimal amount of meat weight possible prior to death (Marshall 1990: 878;

Schneider 1979:87).

Often in eastem and southem African cultures, the cattle are rarely killed for

individual family use alone or for a dally diet. Freshly killed cattle meat is normally

distributed throughout the community, creating an inter-site exchange system.

Furthermore, due to the inability to adequately preserve meat (lack of refrigeration), this

is the most efficient and logical process to utilize the animal to prevent spoilage and

wastage of valuable meat. This in turn creates numerous obligations to reciprocate within

the community, guaranteeing the initiating family food for a period of time. It also assists

in the promotion of cooperation and solidarity within and occasionally outside of a

community. Due to the importance of cattle in southeastern Africa, the slaughter of an

animal is usually for a ritual occasion so that its death serves multiple purposes. It feeds

both the ceremonial needs of a community as well as the people themselves.

Caprines, as mentioned above, serve as a daily meat source. Along with cattle,

caprine meat is rich in fat which is a valuable product not readily available in most wild

game in southeastern Africa (Smith 2005:28).

2. Primary products - hides

The hides from slaughtered domesticated animals are can be as clothing, bedding

and blankets. For example, theZuluused lamb skins for men's clothing. The younger

animals provided a soft glossy skin that was found most comfortable (Bryant 1967:341;

Ryan 2005: 99).
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Also amongst the Zulu, cattle hides were widely used as war shield covers.

Specific armies (impis or amabutho) were identified by the same coloration and

patterning of cattle hides on their shields (Smith 2005:14).

3. Prímary products - bone and sinew

Bone products usually consist of long bone modification into tools and household

items, such as: long bones as awls and points; scapulae as farming hoes. Divination kits

by Witchdoctors contain astragali and/or phalanges from small to medium sized

mammals as well as elements from an assortment of non-mammalian species, for

example, frogs, chicken, tortoise and various shells (Plug 1987:53-58; Thorp 1995: 60).

Archaeological evidence of a divination kit would demonstrate unusual wear on such

elements as well as the presence of a wear polish on the bones. Occasionally, bone is

modified into adomment pieces (see chapter 6). Hippopotamus and elephant ivory are

highly popular for use as both tools and adomment.

Sinew is quite strong, waterproof and very durable. Sinew is primarily collected

from two areas of the animal: (1) along the spine or loin and, (2) the back of the lower

legs (known as the Achilles tendon). The sinew along the spine is thinner while the leg

sinew is quite robust. It is harvested for use as thread for clothing and textiles

manufacturing, or to plainly "lash" objects together. The creation and utilization of bows

require sinew from larger mammals, such as cattle or larger antelope, due to the need of

thicker and longer segments of tne product (Hamm 1989:52).

4. Prímary products - marrow

White bone marrow supplies a rich source of a highly sought after qualit y, fat,

that provides an elevated level of energy and caloric potential when compared to other
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food sources (carbohydrates and proteins) including meat. This marrow is available from

all mammals, but is especially rich in larger mammals such as cattle. The amount of

maffow present will vary between each animal depending on sex, age, size and overall

health. (Kan et al. 2005: 4-6;Ryan2005:99).

Bone marrow is most abundant within long bone shafts and medullary cavities.

Access to the malrow is obtained by smashing through the thick bone of the shaft and

scraping out the interior, or roasting the complete element over hot coals or open fire,

fracturing open the shaft and pouring out the warm liquid. Marrow will be in more

plentiful quantities during the rainy seasons and lessen during drier times or droughts.

The marrow fat yields are also typically higher in adults than from juveniles (Kan et al.

2005 : 4-7 ; Ryan 2005 : 99).

5. Prímary products - other

Cattle tails are also utilized after the death of the animal. They are used as fly

whisks, especially important during the dry seasons when insects are more numerous and

most bothersome. Cattle tails have also been known to be worn on clothing as adornment

(Ryan 2005: 100).

B. Use of secondary products by herders

Secondary products are those that can be extracted multiple times over the

lifespan of the individual animal. Secondary products from livestock, especially cattle,

allow the community to lessen their workload, provide productì and/or gain nutrition

from their animals without killing them (Greenfield 1988: 573; 2005: I4).

These products include milk and milk by-products, blood, wool, dung,

transportation and traction (Greenfield 1988: 573; 2005:14; Shenatt 1981:261-263).



75

I. Secondary products - mílk

Numerous eastern Afücan herding societies commit a high percentage of their

overall diet towards the consumption of milk (Marshall 1990: 887). When milking is

considered this important to a society, then the herd will be too valuable a resource to

slaughter for daily meat (Sherratt 1981 :275).

A study conducted in Nigeria on milk yield production determined that a

household with a cattle herd of forty would possess an average of nine lactating cows per

year. An aveîage milk yield is f 0.7kg of milk per cow per day which would amount to

approximately 6 kg of milk eachday, if conditions are optimal (Waters-Bayer 1986: 5).

Milk provides high amounts of fat, protein þarticularly the amino acid lycine),

sugar, and calcium. It is a renewable resource that is transportable and can be stored in

containers for a brief time (Sherratt 1981 :276-277). Cattle milk production is most

abundant during the rainy seasons (January to June) when forage is most readily available

and the health of the herd is normally at its optimum. The fat content of the milk during

the wet season maybecome twice that of the dry season (Marshall 1990: 887; Voigt

1986: 18-19). Although milk is normally consumed fresh, it can be soured or fermented

to preserve it for a short duration. It is also boiled with tea or mixed with grains to make

porridge (Ryan 2005: 99).

2. Secondary products - wool

The sheep present throughout southeastern Africa during the Iron Age consisted

of the hairy variety and not the woolly species (Greenfield 2005:15). The latter species

was introduced during the migration of European settlers and traders within the last three
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centuries. Therefore, the exploitation of wool as a secondary product has no relevance to

this research.

3. Secondary products - blood

In East Africa, cattle herding societies also bleed their animals. Among certain

pastoral cultures, the blood and milk from their cattle are the primary source of nutrition.

The blood can be mixed with fresh milk to make a protein rich drink. It is a constant

renewable resource that is extracted in limited amounts over a long period of time and

will provide essential nutrients especially dwing the dry season where milk is in low

production. The blood can also be collected in abundance during the slaughtering of the

animal (Dahl and Hjort 1976:265; Rada and Dyson-Hudson 1970: 107; Ryan 2005: 100).

Agro-pastoralists do not depend on blood products to the same degree as pastoralists.

4. Secondary products - dung

Domesticated animal dung is collected to provide a surface coating for hut floors

and storage pit lining. It is also utilized in the construction material of huts, while some

cultures dry it to use as fuel for fires (Ryan 2005: 100).

5. Secondary products - transportatíon

Amongst the Venda culture, cattle have been exploited as transportation whereby

they are ridden in a similar way as horses or camels (Voigt 1983: 65).

V. Culling patterns

Culling patterns of domestic herds are generally quite similar throughout southern

Africa. The purpose of selected culling of herds is to ensure a continual desired herd

growth in order to maintain a steady avenue of food production over a long period of time

(Marshall T990:877). The recognized pattem of livestock culling is specific to the
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economic specialization of the community (primary products versus secondary products).

If the community exploited their animals for purposes beyond just meat, then the herds

would be held as more valuable and not slaughtered as young or often. The younger male

population would be considered the "liquid" asset and culled at a higher rate than the

breeding-age females (Payne 1973; Sherratt 1 981 : 27 5-27 6).

The economic viewpoint of herd exploitation contends with two main viewpoints:

(1) the killing of young animals over old is economically viable; and (2) the overall

growth rate of most animals decreases as the animal ages. Therefore, it would cost more

to feed an adult animal for minimal additional weight gain (Hesse 1982:405).

When milk is an essential part of the subsistence strategy, the culling pattern may

focus on the majority of young males with some younger females. This reduces the

competition for milk, and in context to the culling of a majority of the males, increases

the opportunity for more breeding females in a herd (Marshall 1990: 877 -818). Overall,

the culling pattern for a milking based economy will focus on immature animals over that

of older individuals at the optimum meat weight (Greenfield 2005: 19; Legge 2005: 10).

If a majority of livestock are culled at the later stages of their growth, the herd

management strategy is likely concentrated on gaining the most optimal amount of meat

possible (Greenfield 1988). This stratagem incorporates the castration of a majority of the

males present in the herd. This creates large, fatter and more docile animals that are no

longer in the breeding population, yet still apart of the herd (Schneider 1979:87)-

Cultures that exploit livestock for meat over secondary products view the culling of

younger animals as wasteful, because they have not reached their maximum meat weight

(Reid 1996:48).
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Slaughter of livestock, especially cattle for ritual purposes will follow the culling

stratagem that benefits the chosen economy of each society (Dahl and Hjort 1976:22).

The choice of animal for a ritual or ceremonial slaughter will likely be deeply immersed

in how the removal of that animal will benefit both the society as well as the herd. So the

culling pattern may coincide with the economy of the village, whether it is milk or meat

based.

No matter what the livestock exploitation purposes of the culture is, herd growth

retains the utmost importance and focus. The larger the herd size, the greater the

opporlunities for surviving droughts or environmental catastrophes. Therefore, according

to Hjort and Dahl (1976: 265-266) and Schnei der (1979: 62), only eight to ten percent of

the herd is slaughtered annually. An additional eight percent per year may die from

natural causes, providing more meat for the community.

VI. Herd maintenance

The primary goal for any herder is to maintain the health and size of the herd

while feeding his family and/or community. To do so, the number of animals that are

required to maintain long term continuous product exploitation from the herd must

actually be considerably larger than the number of animals that are culled at a given

period of time (Dahl and Hjort 1976:17). In other words, the few animals that are

exploited at any given moment are only a fraction of the true herd size needed to maintain

a family or community over a long term.

The main question is: what is the optimal number of cattle required to maintain a

pastoralist family? According to Dahl and Hjort (1976:265-266),a "reference family" of

an adult male, a pregnant female, two young children and two teenage children would
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require a minimum herd size of sixty-four cattle. This means a ratio ofjust over six cattie

for one person could sustain a family. There is little allowance for drought or other

extrinsic factors that could decimate a small herd and subsequently starve a family. It is

also likely that sheep and goat herds are present as a supplement to the diet. Furthermore,

(whether from small farming or exchange) a diet of agricultural products would

contribute to the subsistence of the family, yet has not been included in the equation.

Therefore, Dahl and Hjort's reference family economy is not atypical African domestic

pattern.

A similar "reference family'' study was conducted by Schneider (1979:64), who

determined that the optimal ratio would be ten cattle to each person during the wet season

and up to one hundred cattle to each person during the dry season. The inflated ratio

during the dry season would be due to the lack of milk production, where it would take

between ten and fifteen lactating cows to sustain a single individual. However, Schneider

did not allow for the possibility of blood exploitation during the drier times or the

milking of sheep or goats as an option.

Both studies focused on the minimal number of cattle that could sustain a family

during optimal conditions and without supplementation of agriculture or small stock.

'When 
these factors are included, the minimum number of cattle to person ratio will

decrease, especially with the Schneider study. Conversely, the herd sizes may be larger

than the studies provided due to à fo"r.rs on building wealth and developing insurance

against drought that most pastoralist societies attempt to follow (Reid 1996: 49).

Bonte and Galaty (1991: 6-7) proposed that true pastoralist societies such as the

Maasai or Boran of East Africa actually require between ten and twenty cattle per person



80

during optimal conditions. Conversely, agro-pastoralist societies such as the Dassanetch

of East Africa may only average three or four cattle per person.

To properly maintain a herd and maximizeherd growth, an appropriate male to

female ratio must be retained. Too many males in a herd could be detrimental to the

overall health and growth rate of the herd. With cattle, the majority of breeding cows

should be allowed to survive throughout their reproductive age while only a few breeding

males are required to sustain a herd. One healthy breeding bull can service between thirty

and fifty cows (Dahl and Hjort 1976:22,29; Reid 1996: 49). More male stock may be

kept in a herd than necessary for trade or other exchange purposes, creating alliances and

trade networks. Breeding bulls are especially found to hold a higher value (Dahl and

Hjort 1976:29-30).

With caprines, a similar ratio of males to females is maintained. Although, amale

goat reaches sexual maturity at an earlier stage and can service up to one hundred females

in a herd. Culling patterns are also quite similar to that described above. More males are

castrated at an earlier age and kept within the herd for longer periods of time (Dahl and

Hjort 197 6; 3 I -32, 8 8-90).

VII. Conclusion

This chapter presented an ethnographic literature review on modem and historic

herding practices by pastoralist and agro-pastoralist societies from eastem and southern

Africa. The purpose of this review is to establish a possible link beiween the herding

management strategies by pastoralist societies from the nineteenth and twentieth

centuries and the zooarchaeological evidence from the EIA at Ndondondwane.
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The content of this chapter revealed the main forms of pastoralist societies within

the study area consisted of nomadic and transhumant groups and demonstrated how agro-

pastoralist societies differed from the pastoralist. Furthermore, this chapter showed the

presence of a domesticated species hierarchy within most pastoralist and agro-pastoralist

societies and that certain domesticate species play specific roles and hold cultural

significance within each cultural group.

In sum, Schneider (1979) and Dahl and Hjort (1976) provided detailed examples

and estimates on the minimum number of cattle a "reference family" may exploit in order

to survive. They do not allow for extraneous actual circumstances where meat other than

from cattle may conhibute to their diet, as well as agricultural products. In actual fact,

cattle are primarily raised for purposes other than food (social, ceremonial and religious

based activities), whereas sheep and goats along with crops are exploited for

consumption. Caprines are not allowed near the cattle kraal, where men congregate. The

cattle kraal is a focus of male economic, ritual and political activities, which in tum are

not associated with sheep or goats (Hall 1998: 92; Huffman 1986:299).

The types and usages of primary and secondary products as well as culling

patterns and herd maintenance and growth strategies were also presented. Both pastoral

and agro-pastoral societies exploit their animals for their primary and secondary products.

However, pastoral societies rely more heavily upon their stock and as a result more

intensively exploit them for their secondary products - hence, the east African milking

complex so aptly described by Schneider and others. Animals produced for meat are

often sold for agricultural products and disappear out of the pastoral system. Ago-

pastoralists exploit animals for both primary and secondary products. This differing
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pattern allows the formulation of a prediction tbatmay be tested against the data from

Ndondondlvane. If the data conform more to a mixed livestock management strateg¡

then the inhabitants of the site were probably agro-pastoralists. If specialization in

secondary products appears to be the nonn, then they are likely pastoralists of some type

(nomadic or transhumant). These issues will be further explored in the analysis chapter.
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Chapter 4: The Study Area and Site - Ndondondvyane

I. The study area: region

The area of study is located within the Republic of South Africa, situated south of

the Saharan desert within Africa. The Republic of South Africa encompasses the entire

southern tip of Africa, and is bordered to the north by the countries of (west to east)

Namibia, Botswana, Zimbabwe and Mozambique, while completely circumventing the

independent country of Lesotho and alongside Swaziland (bordering Mozambique)

(Figure 1).

The site itself is situated within the lower basin of the Thukela River Valley, in

the eastern province of KwaZulu-Natal (KZN) which faces the Indian Ocean. The nearest

major population centers to the site are the inland city of Pietermaritzburg and the coastal

city of Durban, both south of Ndondondwane (Figuresl &.2).Thetown of Ladysmith is

located northwest of the site (Figure 2), while the small community of Eshowe is found

almost directly east of Ndondondwane.

KwaZulu-Natal consists of four major physiographic regions that are

interconnected by a series of deeply incised river valleys. The regions are as follows:

lowland area along the coast; inter-fluvial zone; broken basin and ridge; and the

escarpment/mountain zone, such as the Drakensberg Mountains (Greenfield and van

Schalkwyk 2003: I25).KwaZulu-Natal undulates considerably, possessing severe

topography throughout a majority of the province creating a great difficulty in traversing

the countryside. The deeply cut river valleys produce a rain-shadow effect drastically

limiting the amount of precipitation that falls on the valley floors (van Schalkwyk

199411995: 1 88; Maggs 1984a: 73; Hall 7984a: 224\. The lower basin of the Thukela
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River is the river valley, in particular that contains the EIA site selected for this thesis

(Ndondondwane).

The lower Thukela basin is a sharply cut, deep valley containing a semi-arid (sub-

tropical) environment, with an average precipitation of only between 450 and 800

millimetres annually (Maggs 1984a: 73; van Schalkwyk 199411995: 188). The majority

of the annual rainfall occurs between the summer months of November and January,

swelling the Thukela River to several times its normal winter size, occasionally creating

an impasse for both human and animal traffic (Greenfield and van Schalkwyk pers.

comm.). Conversely, the winter months of May to July generate a considerably drier

environment that may reach almost drought-like conditions (Hall I984a:225).

The Thukela River is the largest river in KZN Province at over 500 kms in length.

It originates from the Drakensberg mountain range, is created from the culmination of

two other major river systems (the Orange and Vaal rivers), and flows through the centre

of the province west to east, eventually emptying into the Indian Ocean. The Thukela is a

perennial river, containing flowing water during all seasons and severe weather patterns,

unlike many rivers and tributaries in its vicinity; for example, the Wosi River, a minor

tributary off of the Thukela River (Figure 3) will only flow after heavy rainfall (van

Schalkwyk 1994a:67). Until the annexation of Zululand by the British in 1887, the

Thukela River was a natural geographic border between the historic territories of

Zululand and Natal (Maggs 1989).

Vegetation along the Thukela River and its minor tributaries consists mainly of

Sclerocarya-Acaciatreeveld and Spírostachysvalley woodland (savanna-bushveld) with

patches of sweetgrass dotting the area creatingstable year round grazingsites for both
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natural and introduced animal species (Maggs 1984a: 73; 1984b: 197; Loubs er 1993:

110; van Schalkwyk 1994/1995:188; Plug and Voigt 1985).

The geology of the lower Thukela basin consists of "hornblendic schists and

gneisses traversed by granite veins" (Loubser 1993 1 10). Throughout the area are

deposits of granite, titaniferous magnetite, micaceous white talc schist and copper, all

resources necessary in iron manufacturing and the creation of other useful products for

both local consumption and as a trade good (i.e. talc powder, Loubser 1993: 110; van

Schalkwyk 1994a: 65; 1994/1995: 1 93).

The lower Thukela basin \Ã/as an ideal environment for settlements to establish

themselves during the later stage of the EIA (500-1100 AD). The large Thukela River

was the major water source for the settlements; the savanna-bushveld vegetation provided

timber and thatch for housing, fencing and fires; the deep pockets of fertile, non-leaching

colluvial soils were well suited for dry land agriculture; while the patches of sweetgrass

were adequate year round grazingsources for both domesticate and wild animals; and the

mineral sources were local and plentiful for iron smelting and talc powder manufacturing

(Maggs 1984b; van Schalkwyk 7994a; 1994b; 1994195; Greenfield and van Schalkwyk

2003; Plug and Voigt 1985).

Selection of a study site from this region was highly appropriate due to the

extensive research in the area generating an exceptionally well-defined EIA culture

historic sequence with ceramic sub-phases that hold a tight tempo ral arcay through

radiocarbon dating (van Schalkwyk et al.1997:61; Greenfield et al.1997:42;2000:6;

2005; Greenfield and van Schalkwyk 2003:122; Greenfield and Miller 2004 1512).

According to van Schalkwyk et al. (1997 6l), " ...this level of control is available in only
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a few other areas of the subcontinent". With two decades of directed Iron Age

archaeological survey conducted in the region, the knowledge base of EIA settlements in

the Thukela Valley is clearly defined, allowing for a more precise analysis of specific

hypotheses to be accomplished.

II. The Site: Ndondondwane

Ndondondwane was first discovered in 1977 by Campbell'Woolmore, a farmer

and owner of the local Middle Drift trading store. Mr. Woolmore contacted the Natal

Museum when he recognized fragments of ceramic resembling portions of the now

famous Lydenburg masks amongst scattered pottery sherds and bones in a nearby

cultivated field. He had recently learned about the Lydenburg masks at a public

presentation on local cultural and archaeological finds (C. Woolmore pers. comm.;

Maggs 1984a:71;van Schalkwyk etal1997:..63). Realization of the significance of

Ndondondwane was later determined by Tim Maggs of the Natal Museum, who began

excavation in 1978 (Maggs 1984a: 13-74).

At 200 m above sea level, Ndondondwane (28'53's, 31"01'E) is located on a

gentle sloping hillside along the eastem shore of the Thukela River between the

confluences of the Wosi and Nsuze rivers (Figure 3). The site is situated within a patch of

deep, red-brown, loamy, alkaline (colluvial) soil that is "stable, with a high base and

nutrient status" (van Schalkwyk 1994:188), which is indicative of the appropriate

conditions for dryland agriculture. Ndondondwane is surrounded by iavanna-bushveld

vegetation intermixed with areas of sweetgrass that follow the Thukela River's path

through the floor of the lower basin. The Thukela River is the only perennial large body

of water in the vicinity of Ndondondwane (Figure 3), creating a necessary resource for
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the grazing of domesticated animals, harvesting of available riverine flora and fauna, and

allowance for sustaining a small settlement (Maggs 1984a:73; 1984b; Maggs et al. 1986;

Loubser 1993 ; van Schalkwyk 1994a; 199 41 9 5 : T88).

Ndondondwane received its name from the historic river crossing that once

existed, approximately 200 m downstream (also known as Middle Drift). The crossing

was likely used throughout prehistory. Due to changes in water currents and levels, the

crossing is now a set of impassable rapids (Figure 3) (Maggs 1984a:73; Loubser 1993:

1 10).

A. Chronology

Ndondondwane is an EIA homestead found to have existed at approximately AD

750 (Maggs 1984a: 78) through uncalibrated radiocarbon dating techniques, when

calibrated, the dates of occupation fall between AD 879-892 (Greenfield and Miller 2004:

l5l2; Whitelaw and Moon 1996:74). The overall estimated time period of occupation for

the site consists of only approximately 50 years or less and as mentioned previously,

spans merely a single ceramic phase (Greenfield et al. 1997:51; van Schalkwyk et al.

1997:74; Greenfield and van Schalkwyk 2003: 133). To have access to an intact single

ceramic phase, short term occupation site which is relatively undisturbed (barring the

recent historic agricultural intrusiveness), is an extremely rare occutrence in southern

African Iron Age archaeology, within the confines of the Thukela Valley, and KZN

Province (Greenfield eT. al. 1997 : 5 1). The majority of EIA sites that are comparable to

Ndondondwane in size and that are somewhat undisturbed possess multi-component

occupations that may span centuries and several ceramic phases. This situation creates an

integration of artifactual and cultural remains that muddle the interpretive qualities
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needed to comprehend specific site concerns, such as subsistence strategies from a

particul ar time period.

B. Modern intrusìon

The land directly surrounding Ndondondwane was not agriculturally utilized

immediately prior to the time of excavation; it had been used in the recent past as

agricultural farmland, with plough furrows still visible on the surface. Due to the soil

disturbances from agricultural practices, Ndondondwane was covered with scrub and

thorn bush which had to be cleared prior to the first year of excavation (H. Greenfield

pers. comm. 1997), in the most dense areas a grader was used to scrape the surface (van

Schalkwyk et al. 1997:65). The subsequent years required minor clearing of new scrub

growth prior to excavation. The site is also currently used as an open grazingground for

cattle, sheep and goats by the local Zulu population.Tlte grazing animals were even

present, and on occasion a hindrance during the 1995 to 1997 excavation campaigns co-

directed by Dr. Haskel Greenfield and Len van Schalkwyk.

III. Previous research and excavations at Ndondondwane

Since Ndondondwane was first discovered in 1977, three separate archaeological

projects have conducted intensive excavations and research on the site. Tim Maggs

(1984a), representing the Natal Museum, initially broke ground in 1978, during which he

conducted a brief excavation of the central part of the site. This was followed by Jannie

Loubser (1993,1998) who excavated from December 1982 through to May 1983, when

he was seconded to the Natal Museum during his period of national service for the South

African Defense Force. Most recently, Dr. Haskel Greenfield of the University of

Manitoba, Canada, in collaboration with Len van Schalkwyk of the KwaZulu-Natal



89

Monuments Council directed both an extensive survey and intensive excavation

campaign over a three year period of time (1995-1997), with a fourth year for analysis of

all artifactual remains (199S). During this period, a number of new analytical techniques

were applied to the study of the site. Since the completion of the last field season (1997),

analysis of the remains has been ongoing and a number of reports published (Greenfield

1998; Greenfield etaL.1997,2000; Greenfield and Miller 2004; Greenfield etal.2005;

van Schalkwyk et al. 1997). The final report is still in the process of being compiled (see

Greenfield and van Schalkwyk section below).

The following first section briefly describes each archaeological campaign and

what features were investigated, along with the significant artifacts uncovered. The

second section places an accurate temporal sequence of events (developed by Greenfield

and Miller (2004) in conjunction with the differing stratigraphic levels within each

feature which links the entire site into three distinct phases during the short existence of

Ndondondwane.

A. Tím Maggs, 1978

Tim Maggs conducted a brief test excavation at the site in April, 1978 (1984a).

Maggs decided to excavate at Ndondondwane in order to assist in his two-fold research

study of the EIA in the region: a) to elucidate the regional chronology by excavating from

a series of briefly occupied sites and tying the ceramic seriation to a radiocarbon

chronology and; b) to investigate EIA settlement and subsistence pattems (van

Schalkwyk et al. 1997).
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I. The Mound Area

Maggs identified alarge grey coloured mound (approximately 25 m in diameter),

covered with a dense concentration of surface finds, from which he excavated 44 square

metres (in 2 x 2 metre squares) over a three week period. This particular midden, aptly

named the Mound Area, held a wealth of artifactual remains. In particular, Maggs found

sculptured ceramic fragments which were very similar to the famous Lydenburg Head

ceramic masks, an afüfact that was not yet known in the Thukela valley (Maggs I984a:

85). This is one of the primary reasons why Loubser was sent to the valley and

Ndondondwane by Maggs a few years later.

Maggs' conception of the stratigraphy of the Mound Area was relatively simple

and straightforward (while it is now recognized to be more complex). It consisted of an

upper plough zone over reddish coloured midden material mixed with grey and darker

lenses with up to four superimposed lenses present in certain squares (Figure 6 for the

cross-section profile of Maggs' excavated units C11 to I11) (Maggs 1984a:75).

Maggs also identified a new variation in ceramic decoration, and named a new

phase of the regional EIA chronology after the site of Ndondondwane, which became in

effect the type site for this phase of the EIA. "It is related to Msuluzi Confluence, yet has

sufficient differences to merit its own typological subdivision" (Maggs 1984a:78). The

new ceramic type was similar to sherds later found and identified from an EIA site

excavated by Maggs in 1979 called Magogo (Zulufor Grandmother), in both time period

and typology (Voigt 1984a; Maggs 1984a), and afterward was found to be common to the

Thukela River valley (i.e.'Wosi, Mamba - van Schalkwyk 1994a; lgg4b)and elsewhere

(Kwagandaganda - Whitelaw 1994) within KZN.
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Maggs Q98aa) based his Ndondondwane phase on the analysis of 43 pots and 46

bowls, all relatively complete, plus a number of diagnostic rim sherds. The decoration of

the most characteristic pots usually consisted of the following characteristics:

one band of decoration (although, occasionally two or three bands are present) on the

lower portion of the neck ending at the body of the vessel, with an undecorated band

between the decoration and the lip;

motifs of the highest frequencies consist of hatching and cross-hatching;

corded bands of decoration are another commonly found form of decoration, but in

lower frequencies;

decoration on the body of the pottery is generally non-existent with the exception of the

occasional ladder-like formations, pendant triangles or shaped panels (Figure 7) and;

burnishing (smoothing and polishing of the body with a stone) is common on the

exterior body of Ndondondwane pottery, occurring in either red ochre, black or

uncoloured tones.

Other ceramics excavated by Maggs included the mask fragments mentioned

previously (Figure 8). These hollow, highly fragmented sherds were difficult to identif,/,

although some pieces were found to resemble "large eyes, horns and crocodileJike jaws

on a scale which suggests that the complete objects were larger than any of the

Lydenburg heads" (Maggs 1984a: AS). atso, solid miniature ceramic figurines were

found, which have been interpreted as being indicative of ritual or religious activities,

especially when found in association with the ceramic mask fragments (Figure 9).
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The Mound Area contained an extremely high amount of culturally modified

bone, shell and ivory, as well as zooarchaeological remains. Ivory wastage fragments

from bangle (armband) manufacturing were found in copious amounts (1960 fragments

were identified during the initial analysis - Voigt and von den Driesch 1984: 102) along

with over 50 fragments of completed or nearly completed bangles (Voigt and von den

Driesch 1984: 103). This magnitude of accumulation of ivory is considered quite rare for

an EIA site of Ndondondwane's size and short period of occupation. Voigt and von den

Driesch (1984), the zooarchaeologists who initially analyzed the assemblage, confirmed

that due to the high volume of ivory wastage, the site was likely the location of a

specialized,large scale ivory bangle manufacturing activity area.

Maggs surmised that the Mound Area was the focal point associated with the

major activity areas of: (1) the specialized carving of bangles from ivory tusks and (2)

ritual-orientated activities (due to the high number of ceramic mask fragments and

figurines), and the presence of a compacted living floor demonstrated the presence of a

structure. The Mound Area was also utilized as a dumping ground, accumulating a large

amount of cultural debris over the short time of occupation (Maggs I984a).

Voigt and von den Driesch's (1984) published zooarchaeological analysis of the

Ndondondwane assemblage is included in the body of analysis of this thesis.

B. Jønníe Loubser, 1982-1983

Jannie Loubser conducted intensive excavations at Ndondondwanè between

December 1982 andMay 1983 owing to Maggs' recoÍrmendations that this was a rich

site worthy of additional investigation. Furtherïnore, the site was under direct threat of

destruction due to a proposed dam construction project affecting the Thukela river valley



93

area. Loubser, under the employrnent of the South African Defense Force, excavated a

majority of the Mound Area, and broke ground on two new areas of interest: the Dung

Area (about 40 m north of the Mound Area); and the Daga Area (approximately 40 m

southeast and upslope from the Mound Area) (see Figure 1 1). Overall,208 square metres

of deposits were excavated atNdondondwane during this archaeological campaign

(Loubser 1993;1998).

L The Mound Area

Due to the great volume of artifacfual remains and features uncovered during the

1978 archaeological campaign, Loubser expanded the excavations at the Mound Area

following the original grrd instituted by Maggs (Maggs I984a). He also retained the

system of excavatingin 2 x 2 m dug squares. Loubser reopened a majority of the squares

excavated by Maggs in order to provide more of a comprehensible picture of the

multitude of features present. He describes the presence of three major horizons, but a

sequence of five culturally associated depositional layers was identified in this part of the

site (Loubser 1993: lL2-llg).

Loubser's first objective was to corroborate the findings of Maggs (1984a). The

hut floor was rediscovered and verified, it was found tobe in sítu andin association with

the earliest level of deposit of the Mound Area. The floor was likely to be 12 m in

circumference, and according to the amount of daga recovered, had a foundation wall of

only 10 cm in thickness. The daga fragments held impressions of reed, thatch and string

indicating the nature of construction materials used for the upper portion of the hut.

Dense accumulations of daga were also discovered in the lowermost level at the southern
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end of the excavated area (Gl1) (Figure 9). This may have been indicative of a second

hut floor (Loubser 1993: 115).

Amongst the artifactual remains (ceramics, bone and daga), Loubser located a

large bowl-like depression lined with 20 cm of slag, a clear indication of an Iron Age

furnace. A layer of hard-baked daga blocks, with slag, mica, and tuyere (forge)

fragments were also found in the northern portion of the excavation zone. Overall, more

than 500 kg of slag was recovered during this archaeological campaign (Greenfield and

Miller 2004: 1528). The remains are irrefutably those of a smelting furnace, signifying

that the Mound Area was also the location of the specialized activity of iron ore smelting.

The iron ore was assumed to have been mined from a "vanadiferous magnetite

outcrop 6 km south of Ndondondwane" (Loubser 1993: 119) which is near the EIA site

of Mamba (van Schalkwyk 1994b). This allegation was refuted by Greenfield and Miller

(2004:1531), who established that the ore arrived from a much closer source near the

EIA site of Wosi within a half kilometre downriver of Ndondondwane (see Figure 3).

Apart from the large quantity of richly decorated ceramic pottery sherds

excavated from the Mound Area, a number of ceremonial hollow mask fragments and

figurines similar to those recovered by Maggs (198aa) were also unearthed. All

ceremonial ceramic types (masks and figurines) were damaged prior to deposition, and

were deposited in the layer between the Lower and Upper Horizons - i.e. in association

with the ivory manufacturing level. Analysis of the mask fragments determined that there

were likely four separate masks in existence. Uniquely decorated crocodile-like beak

fragments, multiple and varied sized eyes and noses, presence and/or absence of teeth,

and many solid ceramic horns, some resembling cattle and others antelope (Figure 10,
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left), were all indicators of more than one ceramic mask being at hand (Loubser 1993:

I27-I33). Besides the similarity to the masks from Lydenburg, the Ndondondwane mask

fragments resembled fragments found at Wosi (van Schalkwyklgg4a: 82) and Magogo

(Maggs and Ward 1984). Magogo also yielded clay figurines that were stylistically close

to those from Ndondondwane (Figure 8). Although the stylized ceramic figurines

continued through the LIA, little is known why the remnants of the hollow masks do not

appear to exist after the EIA (Loubser 1993: 143-145).

Concerning the ceremonial aspects of the masks and figurines, Loubser surmises

that they are in fact "initiation paraphemalia" for pubescent and/or marital ceremonies.

These ceremonies are common throughout southem Africa, and historical and

ethnographic research supports the archaeological evidence for this conclusion, for

example the northeastem Sotho and Venda cultures.

"In these ceremonies male and female initiates. ....ateshown various sacred objects,

including masked figures and clay and wooden models of abstract objects, animals and

people. At the termination of these 'supplementary schools' the reed or grass masks and

clay objects are either disca¡ded or burnt" (Loubser 1993 145-147).

2. The Dung Area

The Dung Area was aptly named due to the visible cluster of animal dung mixed

with grey ash through the plough zone, and is located approximately 40 m north of the

Mound Area (Figure 11 overall excavation plan). The accumulation of animal dung and

ash delineated the feature as an EIA cattle enclosure otherwise known as a byre or kraal.

Loubser reported that:approximately 112 square metres of the Dung Area was exposed
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in order to demarcate the extent of the deposit (Loubser 1993: l2I-123;van Schalkwyk et

al.1997:64).

Two separate levels of dung were discovered. The lower level was a hard packed,

smooth layer of only 5 to 10 cm thickness and an overall diameter of 12 m, while the

upper layer consisted of soft dung with an average depth of 10 to 25 cm and an estimated

overall diameter of 14 m. A shallow channel was found to be dug into the western

exterior edge of the hard dung level. Within the channel were intermittently spaced post

holes, an indicator of fencing similar to what was identified at the Mound Area (Maggs

I984a). This was assumed to be a small stock enclosure (for sheep andlor goats).

Evidence for the presence of a second byre in the Dung Area was the existence of double

rows of larger post holes, some with wood fibres still present, found within the northern

portion of the excavated zone (Loubser 1 993 : 122). The double rows of thicker posts may

be indicative of the cattle area, where stronger palisades would be required to contain the

larger animals.

The outer edges of the Dung Area consisted of concentrations of ash, ceramics

and bone indicating that the exterior of the byre was used as a dumping ground. lncluded

in the ceramics from the Dung Area was a mask fragment that actually fit into one of the

partially reconstructed masks from the Mound Area (Loubser 1993: 129-130),

demonstrating the contemporaneous usage of these two activity areas likely by the same

few individuals

In summary, the Dung Area represented two temporally separate but overlapping

byres, one more recent than the other, during the short period of occupation at

Ndondondwane. From ethnoarchaeological research and preliminary analysis of the



97

zooarchaeological assemblage, the inhabitants of the byres would likely have been cattle

in the larger enclosure and sheep and goats in the smaller (Voigt and von den Driesch

1984). Further zooarchaeological information on the material from this area will be

provided in the following chapters of this thesis.

3. The Daga Area

The Daga Area is located upslope and southeast of the Mound Area (see Figure

11), and was identified through surface finds of small piles of daga, ceramic sherds and

lower grindstones. Through surface survey, Loubser established that dagastretched for

over 200 m in a linear north to south pattem, signifuing a possible row or arc of huts

located upslope of the specialized activity areas of the Mound and Dung Areas. It is now

recognized that it was not a continuous row of material, but three separate clusters, one of

which is the Daga Area (aka Midden 2 - Greenfield et al. T991,2000). Only five 2 x2 m

squares were excavated, with one revealing a daga floor covered with pottery, bone, pole

and thatch impressed daga, and flecks of charcoal. Over 30 litres of daga were recovered

from the excavation of a trench, along with a concentration of lower grindstones,

ceramics, and bone (Loubser 1993: I23). Loubser concluded that the artifactual remains

from the Daga Area signified an area of living structures separate from the cen:rr:¿lized

specialized activity areas of the Dung and Mound Areas, and therefore a sector comprised

solely of common EIA household activities (Loubser 1993: I23).

4. Significance

Overall, Loubser's expansion of Maggs' previous excavations at Ndondondwane

identified that the site was quite complex, with centralized specialized activity areas and a

separate and upslope line of living structures. The inhabitants may have practiced
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pubescent and/or pre-marital ceremonies that involved highly decorated hollow ceramic

masks, and stylized solid clay figurines, both of which were discarded at relatively the

same time (Loubser 1993).

The beginning of a pan-site chronology occurred through the matching of a single

mask fragment from the upper level of soft dung in the Dung Area to the partially

reconstructed mask in the Mound Area. Unfortunately, because of the inaccuracies of

radiocarbon dating of the early 1980's, Loubser was not able to scientifically support this

conclusion (Loubser 1993).

Due to unforlunate circumstances, Loubser was removed as field director and

excavator of Ndondondwane by the South African Defense Force in the middle of the

excavation season and replaced by an individual with much less field experience

(Loubser 1993: I22). Therefore, he was unable to complete the high quality of work that

he began. Even though excavations continued for several months, no adequate records

were kept and gaps in the Ndondondwane archaeological record were created (van

Schalkwyk et al. 1997). Greenfield and van Schalkwyk attempted to fill the gaps with

their ensuing large scale archaeological investigation (see below).

The zooarchaeological assemblage from Loubser's excavations \ryere located and

analyzed in the McGregor Museum (Kimberly, Republic of South Africa) in 1998. The

results are included in the body of analysis presented in this thesis. The available

assemblage consists of mainly the Mound Area material, with a much smaller percentage

of material from the Dung and Daga Areas. Approximately half of the material from the

Dung Area in the McGregor Museum \ryas not analyzed in 1998 since it did not have any

stratigraphic context. These were from units excavated after Loubser left the field.
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VI Huskel Greenfield ønd Leonard vøn Schallcwyk Collaborøtíon, 1995-1998

Haskel Greenfield and Len van Schalkwyk conducted a collaborative effort in an

extensive four year program of excavation and analysis at Ndondondwane from 1995 to

1998 (Greenfield 1998; Greenfield etal. t997,2000; Greenfield etal.2005; Greenfield

and Miller 2004; Greenfield and van Schalkwyk 2003;van Schalkwyk et al. 1997).

The purpose of the latest phase of large-scale excavation by Greenfield and van

Schalkwyk was to increase the understanding of the intra-settlement economic and social

organization of the EIA communities in southern Africa, particularly the Thukela River

valley, by testing spatial models of community organization at Ndondondwane

(Greenfield et al. 1997 ,2000; Greenfield et al. 2005; van Schalkwyk et al. 1997). Pnor

researchers presented contradictory models on EIA community organization. Huffman

(1982;1986a;1986b; 1986c), Denbow (1984) and others observed EIA community

organization at a community-wide mode of production (i.e. the Central Cattle Pattem), a

concept introduced from the ethnographic record (cf. Kuper 1982). Conversely, Hall

(1987) suggested that EIA communities followed a domestic or household mode of

production. Greenfield and van Schalkwyk decided that an opportunity to provide

clarification presented itself with Ndondondwane, while salvaging the highly valuable

EIA site from possible heavy impact due to proposed damming of the Thukela River (van

Schalkwyk et al.1997).

From 1995 to 1997, Greenfield and van Schalkwyk initially expanded the

excavations in the Dung and Daga Areas, and subsequently located other areas of interest

at the site (van Schalkwyk et al.1997; Greenfield et aL.1997). Complete analysis of all

excavated material interspersed with excavation began in 1997, with the fuIl analysis
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aspect continuing in 1998, 2000,2003,2004, and 2005. It included all materials found

from the previous archaeological campaigns, in order to ensure that all was analyzed to a

similar standard.

Greenfield and van Schalkwyk initiated a series of surface and subsurface

reconnaissance techniques in order to establish the true boundaries of the site, locate

hidden features andlor artífact concentrations, and to investigate and establish the spatial

patteming at Ndondondwane. The concept of systematically applyrng a battery of

research techniques to a single site was one that had never been utilized within the

southern Afücan region before. The battery of techniques consisted of: (1) topographic

survey; (2) systematic surface scatter collection; (3) electrical conductivity survey; and

(4) soil auguring (Greenfield et al. 2000). The removal of overgrowth of vegetation and

soil overburden by a road grader in 1995 and the surface collection revealed that

Ndondond\ryane was a much larger, and more complex and intact site than initially

conceived. Exposure of artifacts by the grader and subsequent ploughing allowed for the

team to initiate a systematic surface collection of artifacts over the entire surface of the

site in order to locate the artifactual concentrations and thus establish the potential

location of new activity areas for excavation (van Schalkwyk et al.1997:65; Greenfield

et al.1997:45-46;2000). Two types of surface collection areas occurred: scrapes and

ploughed areas. The Scrape areas are numbered on Figure 11, while the rest of the area

was ploughed during recent agricultural activities.

When the surface scatter finds were analyzed, the extent of the middens and

boundaries of the site could be better understood. Through this method, an unknown

Midden (provisionally named Midden 4,but now recognized as the southern end of the
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Midden 2 (Daga Area) was discovered by pursuing a trailing line of debris south from the

main Midden2 area (see Surface Concentration southeast of the Mound Area in Feature

11). It also became apparent that the centralized activity zones of the Dung and Mound

Areas were composed of a single large area encompassing and masking a hut floor

discovered in Transect 2 (see below). The ceramic surface finds were provenanced and

provided a resultant ceramic density contour map that demonstrated a relative

consistency with the other survey techniques and excavation results.

The barrage of reconnaissance techniques, such as the electromagnetic ground

conductivity (EMGC) and auguring surveys, applied to the site enabled the identification

of zones of "empty space" at Ndondondwane. These are areas within the site that were

totally devoid of artifactual or feature remains. This enabled the delineation of boundaries

between activity areas (i.e., centralized versus periphery) as well as locating the true

boundaries around domestic middens and other features (Greenfield et al. 2000).

Greenfield et al. (2000) concluded that due to the application of a multi-faceted

surface and subsurface reconnaissance process. A greater understanding ofthe

knowledge and comprehension of various activity areas and overall use of the site

occurred while limiting the formation of any misleading conclusions that use of any

single technique may have created (Greenfield et al. 2000; Greenfield and van Schalkwyk

2003). The application of the banage method of surface and subsurface reconnaissance

proved extremely valuable in using the test results to concentrate on certain areas for

excavation while being able to disregard others, thus maximizing efforts in order to

suff,rciently answer the particular hypotheses of the researcher(s), (i.e., EIA intra-

settlement spatial organization).
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1. The Dung Area

One of the primary areas of excavation in 1995-1996 focused on expanding

Loubser's work on the Dung Area. The team unearthed a further 140 square metres in

this area, entirely removing the north, west and southern perimeter. Some areas of the

eastem periphery were excavated in 1997 .

A number of features were found during the course of excavation of the Dung

Area, including: hearths (associated with the cooking of meat); iron-forging areas; and a

ceremonial burial of a complete pot at the entrance of the byre. A small depression was

found in the south section of the byre containing a single centralized post-hole. A large

amount of bone and ceramics were recovered from the southern to south eastern byre

area. The majority of ceramics excavated were of eating and drinking vessels, not used

for the purpose of cooking (Fowler 2002). An interesting observation was that the bone

and ceramics removed from the basin area did not exhibit a high degree of fiacture,

indicative of a lack of post-depositional trampling, unlike the remaining areas of the byre

(van Schalkwyk et al. 1997; Greenfield et al.1997).

2. Transect I

Investigations into an area of empty space (Loubser 1993:I2l) located between

the Mound Area and Dung Area revealed an entire bumt daga hut floor (Figure 12). The

circular floor was uncovered at a depth of 1 15-120 cm and was found to be associated

with a thick ash deposit, numerous flat lower and rounded upper grinding stones, a large

flat sharpening stone, large quantities of ceramics (including six complete vessels) and

bone. The floor contained evidence of a ring of postholes on its periphery with a single

large posthole in the centre, there were also reed impressed burnt daga throughout. The
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excavated "sterile" area was designated Transect I (van Schalkwyk et al.1997;-

Greenfield et al. 1997).

It was determined that the thatch hut burnt down onto the daga floor with such

intense heat that it baked the daga solid, thus preserving it for well over one thousand

years. The fire was likely to have occurred unexpectedly and spread rapidly due to the

number of preserved ín situ artifacts found directly on the floor surface. The hut burned

down and was subsequently abandoned as is. Due to the expectation of standard

directional seasonal prevailing winds and the knowledge that the burnt hut's

unidirectional ash deposits located at north and northwest edges of the floor, it could be

deduced that the hut burned down in the winter months with prevailing winds from the

southeast atthat time (van Schalkwyk et al. 1997).

The function of the hut was initiallyproposed as a possible men's or shaman's

hut. Based on the proximity of the hut to the cattle byre and iron working areas, and

distance from the other living structures, it was initially concluded that this hut was

strictly a male activity area (Greenfield et al1997; van Schalkwyk et al.1997). However,

the ceramic analysis would indicate that it should be considered a domestic residence,

given that the ceramics included food preparation, consumption and short-term storage

(Fowler 2002).

The burnt daga floor from Transect I is the largest and best preserved EIA hut

floor in all of southern Africa. After the completiõn of the analysis and recording, the

floor was left with all artifacts ín situ, and carefully reburied for future considerations of

research andlorthe development and construction of an on site museum (van Schalkwyk

et al. 1997).
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3. Charcoal Preparation Area

Originally named the Furnace I or Pre-smelting Area (Figure 11), the Charcoal

Preparation Area was discovered in 1995 and had evidence of a cultural horizon which

had been exposed to long-term high temperature burning. Due to ploughing activities in

this area and subsequent down slope erosion, most of the deposit and artifactual remains

were uncovered within the plough zone. A thin cultural horizon was preserved below.

The deposit was charactenzedby a substantial amount of large charcoal fragments and

bumt daga embedded within an extensive (>10 m in diameter) burnt soil horizon.

Distributed on the surface were large hammer stone cobbles and small residual raw iron

ore fragments of a low-grade nature (such as substantial inclusions of nonferrous

impurities). ln the excavated area, a small basin was found dug into the substrate. The

basin and the surroundingareawere likely the central point of a charcoal preparation

area, probably to produce large quantities of charcoal for the production of iron. Raw iron

ore was probably broken up in anticipation of smelting in this area, due to the presence of

hammer stones and raw ore fragments (van Schalkwyk et al. T997; Greenfield and van

Schalkwyk 2003). In contrast, Fowler (2002) has hypothesized, based on ceramic

analysis, that the areamay have been used as a ceramic firing area.

The low occuffence of ceramic vessels and zooarchaeological remains indicate

that the area was utilized solely as a specialized activity zone(s), and not for any domestic

activities such as food preparation and cooking (van Schalkwyk et al. 1997; Greenfield

and van Schalkwyk 2003).
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4. Midden I

Initially located through pedestrian survey and confirmed by grader scraping and

surface scatter collection in 1995, excavations at Midden 1 (Figure I 1) revealed a

plethora of unique and significant features. The features are as follows:

(1) An ash midden was located within the southern portion of Midden 1, likely an

accumulation of hearth sweepings deposited into an intentionally dug out basin.

(2) Subsequent horizontal excavations outward from the ash midden uncovered

three storage pits. Each was dung-lined and most likely initially was used for grain

storage. The lining of pits with a protective layer of dung is a common means of

protecting the harvested grain (e.g. sorghum) from being contaminated by moisture from

the surrounding soil. The final use of the pits was as refuse pits (Pits 1 and2), following

the abandonment of the site:

Pit 1 was the deepest pit of the three and was refilled with a modest amount of debris

(broken upper and lower grindstones, small fragments of ceramics and bone and ash). It

was left open for a long period of time and was gradually filled.

Pit 2 was considerably shallower and was filled with a different assortment of domestic

associated cultural remains than in Pit 1. When it was no longer in use as a storage pit, it

became the major dumping ground for upper and lower grindstones from throughout the

site. Prior to dumping of the grinding stones into the pit, four complete cow bones were

arranged in the shape of a cruciform pattern in the base of the pit. It has been surmised

that the purposeful placement of these bones was ritually set to signify a new stage of use

for the pit. A large frequency of ceramic and bone fragments were intermixed with ash

filling the cavities between the stones. The pit was covered with several large stones that
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acted as a cap or lid, usually signifiiing the pit was abandoned with the contents intact or

to protect special goods (Greenfield et al. 1997; van Schalkwyk et al. 1997; Greenfield

and van Schalkwyk 2003). Based on the ceramic seriation, Greenfield et al. (2005)

concluded that Pit 2 was filled with almost all of the upper and lower grindstones from

Ndondondwane immediately prior to complete abandonment of the settlement.

Pit 3 was the shallowest of the three pits and contained zooarchaeological remains, ash

and large fragments of ceramic vessels, along with a large, complete inverted ceramic pot

that contained the remains of a fully articulated 3 month old human infant, (Figure 13).

The infant was discovered face down within the inverted pot, meaning that the infant

would have been placed in the pot on its back. Very little else was excavated in the upper

horizon, indicating that this particular layer was dedicated solely for the burial of the

infant (Greenfield et al. 1997; van Schalkwyk et al. 1997; Greenfield and van Schalkwyk

2003).

(3) Within the midden, evídence was found for the presence of an iron forgrng

activity area (Figure l4).It was identified by the presence of a concentration (0.5 x 0.7

m) of burnt soil, charcoal, ash and slag (Greenfield and van Schalkwyk 2003).

(a) An unfìred clay hut floor with a hearth was uncovered south of the main

midden area. The daga floor possessed an especially thin compacted living layer, and had

very little artifactual remains in association with it (Greenfield and van Schalkwyk 2003).

In summary, the ash deposits throughout Midden 1 may indicate the existence of

the female role orientated series of domestic activities, including food preparation (i.e.

cooking), food (grain) storage, ceramic production (pottery firing), and cleaning of ash

and refuse from these activities and their dumping in a circumscribed midden area to the
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north of the hut area, in proximity to the storage pits. Furthernore, more sexually

ambiguous activities, such as the repairing of metal tools (forging), also took place in the

aÍea.

5. Mídden 2 (The Daga Area)

Following Loubser's discovery of and conclusion that the DagaArea was likely

the remains of a series of plough impacted hut floors (Loubser 1993), the 1995 team

pursued aggressive test trenching(|7l m2) over a 500 m2 areawithin the highest density

of surface finds (including the excavated region of Loubser). The only relatively in situ

feature uncovered was a small ash deposit mixed with ceramics, bone and shell disc-

beads (Acatina sp. -large land snail). Although there existed only a small culfural horizon

below the plough zone, no indications of any artifactscatter, hut floors or other domicile

oriented features were found, even through more test trenching, coring and grader

scraping over the region (Scrape I and 2, Test Trench 2 {Figure 1 1}) (van Schalkwyk et

al. 1997 ; Greenfield et al. 1997).

Concentrations of daga (possible remains of above ground granaries), a daga floor

of a hut with associated hearth, and a number of ash deposits were all features heavily

affected by plough scarring in Midden 2. Overall, the midden was not deep, but

extensive. Midden 2 interpreted as domestic activity area, and was contemporaneous with

Midden 1 and Midden 3 (Figure 11) (Greenfield and van Schalkwyk 2003). Domestic

activities and domestic associated areas are almost always considered interconnected with

female roles situated on the periphery of the settlement, while male roles appear more

centralized and are associated with iron smelting and forging, livestock especially cattle

herding and ivory bangle manufacturing.
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6. Midden 3

Midden 3 (Figure 11), also known as the Ivory Midden (from the 1995 surface

find of a hippopotamus canine tooth fragment), contained the remains of a plough

damaged daga hut floor, a grain storage pit that was dung lined, and numerous clusters of

artifact deposits including grind stones, ceramics and bone (van Schalkwyk et al. 1997;

Greenfield and van Schalkwyk 2003). The midden was horizontally dispersed with very

little vertical depth (Figure 15). It was almost entirely incorporated into the plough zone.

7. Signíficance

The Greenfield and van Schalkwyk research team was able to develop an accurate

temporal sequence of events through analysis of stratigraphic layers throughout

Ndondondwane. This was possible due to the barrage of surface and subsurface surveys

conducted, followed by focused intensive and extensive excavations, a practical

application that had never before been utilized in southern African site of this period.

This strategy proved quite valuable to answer questions related to the spatial organization

of activities and how they change over time.

In the course of all the research applied by Greenfield and van Schalkwyk, the

question of the spatial organization of the site was determined. When the site reached its

phase of greatest expansion (Middle Pan Site Horizon), there is a clear separation

between central and peripheral domestic activity areas. The Mound and Dung Areas are

the centrally located àctivity areas at Ndondondwane, and the domestic activity areas

such as the three middens formulate an outer periphery. All domestic activity areas

appear to be associated with the peripheral middens. They are located within a relatively

similar distance (ca. 60 m) from the Dung Area. Analysis of this "open space" has been
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interpreted as being the locus of gardens and fields for domesticated cereal crops. They

were planted between the central activity area and the outer arc of domestic activity areas

probably to protect the crops from destruction by birds, hippopotami and elephants

(Greenfield et al. 2005).

Clearl¡ newer models need to be generated to explain the patterns seen in the

archaeological record as a result of Greenfield and van Schalkwyk's research,. According

to Greenfield et al. (2003: 134), Ndondondwane demonstrated an "interplay of activity

features which suggests that EIA culture was organizedina fundamentally different

manner than during the LIA and ethnographic present". The use of domesticated animals

appeared communal, yet the storage of grain seems to be associated with individual huts.

Although the archaeological investigations at Ndondondwane have presented numerous

breakthroughs in the comprehension of EIA culture, further research is necessary to fully

clarify the true nature of socio-economic organization.

The evidence indicates that Ndondondwane at its most expansive was a well

organized community possessing two distinct specialized activity areas: (1) a centralized

area with what are considered to be traditional male orientated activities (livestock

herding, ivory bangle manufacturing, male oriented ceremonial events); and (2) a

partially encircling arc of domestic activity areas containing living structures, grain

storage facilities, burial grounds (with infant burial), and middens. However, this was not

the pattern in all of the phases of occupation. In the earliest horizon (Lower), only the

central area was occupied and it contained both domestic and public activities. ln the last

horizon (Upper), the site is abandoned and it is used as an iron smelting locus by

inhabitants from a neighbouring villageÆromestead (Figure 16).
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VII. Temporal Placement of Activities

The following section provides a unique insight on the inception andutllization of

each specific activity area atNdondondwane with temporal affiliation. This is

accomplished through the association of three minute stratigraphic soil changes (Lower,

Middle and Upper Horizons) that span the entire site. Thus allowing us a rare

comprehension of what sequence of events took place when Ndondondwane was

occupied, what and when the development of activity areas occurred, and whether or not

Ndondondwane was abandoned outright.

A. Lower Horizon

The oldest horizon represents the primary habitation of Ndondondwane. The first

structures consisted of a hut floor in the Mound Area, the large bumt hut floor from

Transect I and initial livestock kraal creation and iron forging in the Dung Area. No other

areas of the site were occupied or utilized at this time (Greenfield and Miller 2004: l5l4-

1s1s).

B. Míddle Horizon

The Middle Horizon signifies the peak of occupation at Ndondondwane. Middens

1,2 and 3 representing the Domestic Areas were in full use, including the corresponding

hut floors and grain pits. Iron fotgtttg was continuing at the Dung Area as well as an

expansion of the kraal fencing. A second livestock enclosure was built within the

confines of the Mound Area as well. Furthernore, the Mound Area was the site of a

series of activities; including initiation rites (Loubser 1993) and ivory bangle

manufacture (Greenfi eld and Miller 2004: 1 5 I 4- 1 5 1 5).
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C. Upper Horízon

This last horizon represents the abandonment of the site and its reuse as a

smelting site. A large ash dump was created in the center of the Dung Area. The upper

and lower grindstones from the Middle Horizon are gathered and placed in Pit 2 of

Midden 1. At the same time, the infant was likely buried in Pit 3. A very short time after

abandonment (at most a few years), the site is revisited and a section of the Mound Area

is utilized for iron smelting - the smelting furnace and slag pit. The Charcoal Preparation

Area is where the charcoal is prepared for the smelt (Greenfield and Miller 2004: I5l4-

151s).

D. Summary

Greenfield and Miller (2004) were able to determine that all three temporal

horizons remained within the Ndondondwane ceramic phase; although a slight stylistic

variation was found to be present. They also discovered that although some time passed

between the Lower and Middle Horizons, there was almost no difference in time between

the Middle and Upper Horizons (Greenfield and Miller 2004:1515).

This is an extremely rare event to be able to segregate three separate temporal

phases within such a small period of occupation and to comprehend the actual sequence

of events that took place during the occupation, use and abandonment of an EIA site in

southem Afüca.

The Upper Horizon represented the abandonment of the site. This event was

marked by destruction of the structures, fragmentation of all grind stones and infilling of

all storage pits with debris. It would seem that any non-portable items were

systematically destroyed and purposely deposited. A probable reason behind the rapid
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abandonment of Ndondondwane was the death of the headman of the homestead.

Traditional cultural traditions in the region today, mandate that the homestead be

abandoned when the father or headman dies (van Schalkwyk personal communication).

VIII. Conclusion

Through three separate intensive archaeological projects at Ndondondwane came

increasing realization of the uniqueness of this site. Ndondondwane was a rare type of

site that was particularly useful for increasing our understanding of spatial activities in

the EIA. It had a short term occupation (<50 years), was charactenzedby a single

ceramic phase, in an area with tight ceramic chronological controls.

The opportunity to investigate such a site allowed the researchers to develop and

test specifìc hypotheses of which had not been applied to an EIA site previously. The

interpretations of these findings have been outlined in this chapter, while others are still

in the process of being deciphered.

The wealth of artifactual remains, in accordance with the plethora of valuable

archaeological site attributes (i.e.) a relatively undisturbed, single ceramic phase EIA

southern African site with an occupancy of less than 50 years (essentially a snapshot of

history), produces a designation of rarity on Ndondondwane. The opportunity to examine

the zooarchaeological remains of this site in order to determine the subsistence strategies

of the EIA settlement is one of great honour. Numerous researchers have utilized data

from Ndondondwane to strengthen and/or test models or theories on Iron Age

archaeology, especially EIA archaeology in the Thukela River Valley; therefore, it is

necessary to establish a strong precedence on zooarchaeological applications towards the

determination of a concise subsistence strategy for this archaeologically important site.
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Spatially, Ndondondwane possesses what appears to be an outer arc of domestic

activity areas consisting of living structures or huts with middens and storage pits,

surroundinga centralized activity area containing the cattle byre(s) (also known as a

kraal), alarge bumt daga hut floor, and specialized activity areas for iron smelting, ivory

bangle carving and ritual occurrences (Greenfield et al. 1997;2000; van Schalkwyk et al.

I99l; Fowler et al. 2000; Greenfield and van Schalkwyk 2003) (Figure 9).

Ndondondwane is a complex EIA site with all of its major features and activity

areas found relatively intact. The sequence of events that took place from the inception of

the site to its abandonment is a rare glimpse into the activities of an EIA society.
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Chapter 5: Methods

I. Introduction: Method and Materials

Method is defined as the body of systematic techniques used by a particular

discipline, especially in a scientific setting CNew Webster's Dictionary 1991:628). The

materials within this body of research (i.e. animal bones) determine the method of

analysis. The questions asked and hypotheses presented in this paper (i.e. subsistence

strategies and taphonomy) also determine the type of methodological applications

required for this thesis. In this sense, zooarchaeological analysis is the method.

Subsistence strategies are economical and ecological activities through which a

culture-group can sustain itself by continually procuring a range of nutritional sources,

while ensuring that the energy costs of obtaining these nuhients will not exceed the

benefits that they produce. Subsistence strategies are evaluated in relation to nutritional

adequacy, which is acquired through great taxonomic variation (Reitz and Wing 1999;

Schmitt and Lupo 1995).

The examination of the economic activities and dietary patterns of a culture group

essentially creates the opportunity to better understand most aspects of a group's

existence. Zooarchaeological analysis is the optimal method of study to use in order to

determine the extent of the exploitation of animal resources at Ndondondwane.

Zooarchaeology is the study of animal remains in context to human activities (Davis

1987: 19).It does not only reflect the behaviour pattem of animals, but also reveals

specific information of the relationship between humans and animals. One can

reconstruct the behaviour of ancient peoples and the environment in which they lived

(Davis 1984,1987). Zooarchaeologists study subsistence strategies with the basic concept
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of humans as predators, whether they are hunter-gatherers, horticulturists, agriculturists

or pastoralists (Reitz and Wing 1999). The accumulation of skeletal remains that make up

a faunal assemblage provides the evidence that allows the zooarchaeologist to determine

such aspects as settlement patterns, technological abilities, and social organizafions of

past populations.

In order to fully comprehend the subsistence strategies of the Early Iron Age

homestead of Ndondondwane, a reconstruction of the homestead's economy and diet first

had to be completed. This will be accomplished through comprehensive detailed analysis

and interpretation of all the zooarchaeological material excavated from the three

archaeological campaigns conducted at Ndondondwane.

This chapter discusses the methods utilized in the analysis and interpretation of

the zooarchaeological assemblage from Ndondondwane. Each research question was

introduced with a subsequent section on what anal¡ical technique will be applied to

answer that specific query. It also presents many of the foremost zooarchaeological

quantification applications that are used during the interpretation stage of the analysis.

Finally, this chapter introduces the post-depositional processes that may affect and alter

the individual bones as well as the entire assemblage.

II. Zooar chaeological techniques

Zooarchaeological analysis, in the context of this thesis, consists of a three-step

method. Step 1 is to find the material. Step 2 is to conduct the iãentification and

laboratory analysis. Step 3 is to undertake the interpretation of the analyzed data. Each

are described more fully next.



TT6

A. Analysts ønd the locøtíon of reseørch materiøls

The preliminary identification of all the zooarchaeological assemblages from

Ndondondwane was conducted in the Republic of South Africa. Voigt and von den

Driesch (1984) examined most of the bones from Maggs' 1978 excavation, with Voigt

completing more of that assemblage at alatq date (not published). These data have been

obtained and are included in the current analysis. A small amount of the 1978 material,

almost all of the 1982-1983 material, and a large portion of the 1995-1997 assemblage

werc analyzed by Dr. Greenfield and I in 1997 and 1998 (with the help of Elizabeth

Arnold, Michelle Perles, and Claire Pfeiffer, as lab assistants). Between 2003 and2005,

Dr. Greenfield and Tina Jongsma (with the help of Matthew Singer) analyzedthe

remainder of the 1995-1991bones. Matt Singer also contributed to the analysis by

calculating and providing the three-dimensional coordinates for all units with bone,

allowing a spatial analysis of the remains to be conducted. The wild fauna were identified

by Liz Voigt, Haskel Greenfield, Tina Jongsma and Ed Fread, with the assistance of

Shaw Badenhorst and James Brink.

The 1978 and 1982-1983 assemblages were curated in the National Museums in

Pietermaritzburgand Kimberly, where the analyses were conducted. The 1995-1991

assemblage was analyzed in field laboratories set up in Ondini and Ndondondwane in

l99l and Pietermaritzburgin 1998 artd2003-2005. The raw, primary digital data were

then brought back to the University of Manitoba for refinement and further interpretation.

B. Bone identíficatìon

Bone identification is primarily based on a comparison with faunal remains from

known species or adequate reference collections. The purpose of the preliminary
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identification process is to record the highest level of data possible from each bone and

bone fragment. This entails identification of taxonomic variables such as phylum and

species determination (taxon); element type; portion of element; size of element;

symmetry; level of fusion of the element; age of the individual; sex; fragment size; level

of weathering; presence and level of burning; evidence of gnaw marks; evidence of

butchery; identification of bone modification; and if any pathology is present. These

categories of identification followed Dr. Haskel Greenfield's modified faunal code.

All of the zooarchaeological materials from Ndondondwane were initially sorted

into two main categories - identifiable and unidentifiable bones. The unidentifiable bone

fragments were afforded the maximum level of identification possible, e.g. medium

mammal for taxon, long bone shaft for part, or calcined for burned. All unidentifiable

bone fragments were counted and their volume measured through water displacement in

millilitres (ml).

All bone fragments were organized into two separate headings: number of

fragments and NISP (number of individual specimens). The number of fragments

category represents a total count of all bone fragments present in the assemblage no

matter what elemental affiliation was present. The NISP category represents each

specimen individually, but groups together element fragments that may mend to form a

single element (Greenfield 1986). Therefore, the total count of fragments will always be

larger than the NISP count and not a true reflection of taxonomic frequency.

The identifiable bones and bone fragments were sorted into element groups and

laid out anatomically to assist in appropriate identification.
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C. Types of løboratory anølysis

1. Measurement

Any complete bones or complete measurable sections were measured with

calipers in accordance with the criteria listed in von den Driesch's A Guide to the

Measurement of Animal Bones from Archaeological Sítes (1976). In addition, several

measurements described by Greenfield (1986) were collected. This allows for possible

identification of such attributes as sex, dwarfìsm, castration, or just to log the

osteometrics of an EIA zooarchaeological assemblage for future comparisons with other

assemblages or similar modern species.

2. Data entry

All data collected from the analysis were entered into various generations of

Excel spreadsheets for quantitative and qualitative purposes. Ultimately, they were all

integrated into the latest version of Excel. Most lines of data \ryere for single pieces or

articulated groups of bones. A majority of the elements identifiable to a taxon and

element or fragments of elements with special features (e.g. tools) were afforded a single

line per bone. The unidentifiable fragments were grouped into categories and subsequent

spreadsheet lines with fragments of similar description. This allowed for a complete and

comprehensive data-set of the entire zooarchaeological assemblage from Ndondondwane,

with the ability to access individual element information with ease. This data-set will

eventually be accessible for other experts to examine the finalized spreadsheet for their

own purposes.
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3. Analytical cateeories

This sub-section describes some of the major analytical categories examined to

satisfu the research questions and hypotheses that are the basis for this thesis.

a. Species ídentífì.cation

The identification of elements to species (at best) or phylum is the single most

important level of zooarchaeological identification. This is the base level of analysis in

order to reconstruct the subsistence strategy for Ndondondwane, as it allows for the

determination of whether the occupants of a site practiced herding strategies or were

strictly hunters.

An example of the reference material used during the identification process

included: Schmid's (1972) atlas for standard identification, Boessneck et al. (1964) and

Payne (1985) for sheep and goat distinction, Zaloumis and Cross (1992) for antelope horn

differentiation as well as Walker (1985) for wild identification

b. Age determinatíon

The most accurate methods to determine the age of each specimen in an

assemblage include:

i) Tooth eruption and wear patterns - in most mammalian species, teeth erupt in a

very predictable succession during their lifespan. These series of eruptions allow for an

aôcurate agrng technique. Furthermore, after eruption the tooth begins to wear down from

normal grazinghabits. The series of wear stages are assumed to occur at set intervals

throughout the animal's aging process and can be assigned an agevalue as such

(Rackman 1983:268).
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ii) Epiphysial fusion and suture closure - all elements within a maturing animal

fuse at specific stages of its life, some continue to fuse late into adulthood. These rates of

fusion have been long documented and are utilized as general indicators of age.

iii) lncremental layers of tooth cementum - the incremental layers of cementum

on teeth are added at unvarying intervals seasonally. This is the most accurate method to

determine an absolute age of an animal when the technology and equipment is available

(Rackman 1983:268).

iv) Other methods - alternative indicators of age from zooarchaeological material

include: incremental lines in the cross-section of long bones and mandibles; development

and size of antlers and overall size and robusticity of bones (versus porosity of bones

from young individuals). (Reitz and Wing 1999)

Age classes categorized by the Greenfield Faunal Code (from youngest to oldest):

with young (generally unfused or unerupted, but not identifiable to a more specific age

class); foetal; infant;juvenile; subadult; subadult/adult; and adult. Each age class contains

a sub-class of young, medium and old. Such precise aging classifications provide the

analyst with a most accurate age at death pattern which will aid in determining the extent

of primary and secondary product exploitation at the site (Greenfield 1988; Sherratt

1e81).

c. Sex Determínatíon

Identification of the sex of an animal, especially on a large scale within a

zooarchaeological assemblage is a great indicator of herd management, particularly on

determining primary or secondary product exploitation. Only a few elements and/or

morphological indicators are available during this process. They include: the cranium;
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pelvis; presence or absence of horns (only in some species); hom shape and consistency;

size of canines; and the general size and density of elements (sexual dimorphism) (Reitz

and Wing 1999).

d. Weatherinq and other taphonomic in_fluences

Identification of stages of weathering, the presence of gnawing, and the damage

of root etching to bone affords the bias into the analysis that influences of post-

depositional taphonomic processes create. The levels of degradation of bone due to

exposure to taphonomic processes are allocated a numerical value in order to provide a

measurable aspect to the analysis, where 0 is equivalent to pristine and 3 represents heavy

impact from taphonomic processes. (Lyman 1994).

e. Burninq and butchering

Pre-depositional taphonomic processes, such as burning and butchering patterns,

provide comprehension towards meat processing and cooking practices by the occupants

of Ndondondwane. Identification of elements that may have been bumt and levels of

buming will indicate choice of cuts of meat that were roasted and discarded.

Recognition of location and type of butchery marks in conjunction with animal

physiology provides accurate information on the butchering pattems of a society, with the

possibility of determining specific purposes of a butchering application, for example,

malrow extraction (Ken 2005; Lyman 1994).

D. fúerpretøtíon of the ønølyzed døta

It is the interpretation of the analyzed,zooarchaeological material from

Ndondondwane that will determine the validity of this study. Quantification applications

inZooarchaeology must allow the analyst the ability to produce an appropriate
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representation of economically important taxa from the assemblage. Creation of

quantification applications such as MNI and NISP lists allow for better comprehension of

frequencies of each species present at Ndondondwane (Lyman 1994:6-7). Unforfunately,

none of the quantification techniques are perfectly accurate. Subtle differences in the

assemblage may be missed, for example, the presence of cattle bones at a site may not

represent that the society raised cattle, but may represent a trade network where cattle

were given in exchange for a product or different species. As a researcher, it is imperative

to be able to duplicate the results, proving that it is a testable quantification technique.

1. Ouantification applications

The following section will provide a brief description on the major quantification

applications used inZooarchaeology that are relevant for the time period under

consideration. Several measures are commonly used in the analysis of hunting-gathering

assemblages, but the techniques described below are the most common used with large

samples of domestic animal remains.

a. Number o-f ídentifred specimens (NISPI

The NISP quantification method is the most straightforward of the applications. It

is an actual count of each and every identifiable bone and bone fragment of each taxon

that is present in the assemblage. NISP is utilized to provide an estimate of the relative

frequency of taxa, in order to expand on the age and sex ratios within a site (Lyman 1994:

100,102; Reitz and Wing 1999: 191).

The problems with NISP are that it assumes that all species have an equal

opportunity to be recovered at the same rate, with the same amount of fragmentation and

the same rate of survivorship. Each element or identifiable fragment is counted as an
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individual specimen, disregarding if some elements are articulated or from the same

animal (Reitz and Wing 1999: L9T-I92). Therefore, the bias of overrepresentation may

arise within the assemblage.

b. Mínimum Number of Individuals (MNI\

MNI represents the overall frequency of the most abundant identifiable bones for

each species. This application provides a count of the smallest number of individuals

present within a taxon. It takes the most abundant element and divides them into left and

right sides to determine the most numerous element type from one specific side (Lyman

1994: TXÌ;Reitz and Wing 1999: I}4-II6).MNI is considered the most common of

estimates for secondary data.It is capable to evaluate the presence between all taxa and

species, such as mammals, birds, fish, amphibians and reptiles (Hesse and Wapnish 1985:

1 1 3 - 1 1 5 ; Rackman 1983 : 25 6-257 ; Reitz and Wing 1999 : 199 -200).

The weakness to the MNI application is that it may under represent a common

species, or over represent the rarer species. Depending on the complexity of the sample, it

can be a very difficult application to use to duplicate another researcher's results (Reitz

and Wing 1999: I95). Furthermore, this application does not allow for meat weight

differences within each species, such as one cow will have a smaller representation of

elements when compared to one hundred and fifty rabbits, yet the cow will possess more

meat weight (Davis 1987:36).

c. Relative Frequencv (RF\

Relative frequency is one of the more complicated forms of quantification due to

the requirement of a series of mathematic applications. This process is intended to

compensate for weaknesses inherent to the previous two quantification methods CNISP
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and MNI). RF searches for the relative abundance of an individual species and not the

true number of animals or projection of their number. RF is calculated through the listing

of the types of bones for a specific category and the actual number of fragments of bones

present. Therefore, counting the number of fragments and dividing by the number of

types (Hesse and Wapnish 1985: 115-ll7; Rackman 1983:261). In other terms, the

number that each skeletal element is recovered divided by the frequency of occurrence on

each animal, i.e. two humeri occur in all mammals. This total is then divided by the

number of that specific skeletal element from a species recovered from a

zo oarchaeological assemblage (Reitz and Wing | 999 : 200-Z0l).

A weakness in this technique is that it is most reliable only when used with larger

samples. However, it has never been used in the region and would difficult to compare

with other assemblages. Hence, it was not used in this thesis.

Interpretation in this zooarchaeological context is the testing for patterns within

the analyzed faunal assemblage, for example, uniform culling of domestic stock, butchery

processes, taxonomic diversity (quantities of individual species, ratios of species, ratios

of domestic stock versus hunted). Essentially, in context to zooarchaeological analysis,

ancient human behaviour may be discerned through (1) the selection process of animals

from the population, (2) the treatment of killed animals and their parts, and (3) the

deposition of the remains that subsequently create azooarçhaeological assemblage

(Tumer 1984).

d. Taxonomic divers ít.v

Within zooarchaeological analysis, positive species and element identification are

essential in order to provide detailed information on understanding and measuring the
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taxonomic diversity at Ndondondwane. Taxonomic diversity consists of two attributes,

(1) taxonomic richness - the number of individual species present in the

zooarchaeological assemblage (variety of species present), and (2) taxonomic evenness -
equal proportion or uniformity of distribution of each species represented in the

assemblage (Schmitt & Lupo 7995; Kintigh 1989; Cruz-Uribe 19s8). The relative

abundance of identified elements and species in the assemblage can be directly associated

with the relative abundance of meat that was available to the local population. [n tum, the

analyzed bones directly reflect the choices made by the occupants of Ndondondwane in

context to domesticate slaughtering frequencies and the selection process of hunting wild

game (Gilbert and Singer 1982). With taxonomic diversity established, the basic pattem

of subsistence for Ndondondwane will become more apparent aná a reconstruction of the

economy will follow.

III. Influences that may affect zooarchaeological analyses

There are numerous external influences that can afflect the directionality of

analfiical applications during zooarchaeological analysis. They can include the size of

the sample that may contribute to a biased zooarchaeological assemblage. The effect of

taphonomic processes on bones and entire assemblages that (if not considered in the

analytical process) may result in an inaccurate picture of human activities and subsistence

choices.

A. Problems of sample size ín conjunction with sømpling biøses

The overall validity of the results of analysis from any zooarchaeological

assemblage is heavily contingent on the size of the sample. Due to influences such as

human behaviour during the kill, meat extraction and deposition of skeletal materials, in
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conjunction with post-depositional taphonomic processes, no zooarchaeological

assemblage is ever complete. Although, all zooarchaeological assemblages are

incomplete, it is considered that the more extensive the sample size collected from the

site, the more dependable the analysis will become. For example, Hall (T984b 373)

explains that smaller faunal assemblages from archaeological sites tend to exaggerate the

MNI of rarer species thus skewing the species frequency data. This is further

corroborated by Plug (1984: 357), who claims that both MNI and NISP can be drastically

affected by small sample biases (further information on these quantification applications

will be provided later in this chapter).

Sample bias may also extend into excavation techniques at the site. If the

archaeologists only excavate specific areas or features ofa site, the zooarchaeological

assemblage may contain a heavy bias due to the possibility of a lack of unilateral

depositional methods by the inhabitants long ago. Fortunately for this thesis, through all

three archaeological campaigns (especially Greenfield and van Schalkwyk's work), every

discovered feature and activity area was almost entirely excavated (with the exception of

the animal section of the Dung Area). Therefore, the zooarchaeological assemblage

sample taken from Ndondondwane is as complete and unbiased as could be expected.

Archaeological sites throughout southern Africa are reputed to be extremely harsh

on zooarchaeological materials. Due to the exposed nature of EIA sites, bone

preservation is generally quite meagre, und att assemblage of two thousand identifiable

bones and bone fragments is considered impressive (Beukes 2000: 46). At 18,486

identifiable bones and bone fragments, the zooarchaeological assemblage collected
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during all three archaeological campaigns at Ndondondwane is one of the largest for EIA

sites in southem Africa, especially in the KZN region.

An example of sample bias at Ndondondwane corresponds with the need by this

research to expand the zooarchaeological analysis to all areas of the site. The 1978

excavation and subsequent zooarchaeological analysis at Ndondondwane have concurred

with Maggs' (1989) observation of a reliance of domesticated animals for most of the

subsistence of EIA communities in KZN (Voigt and von den Driesch 198a). The

zooarchaeological analysis conducted by Voigt and von den Driesch (1984: 103)

concluded that the faunal assemblage from Ndondondwane held evidence that "few other

fthan hippopotamus] wild animals appear to have been hunted" "...and may prove to have

the least variety of any Iron Age site" (1984: 99), thus establishing the concept of a

specialized diet of primarily domesticated stock (Plug and Voigt 1985).

The Voigt and von den Driesch (1984) report was only a preliminary report of the

zooarchaeological assemblage excavated by Maggs (1984) from Ndondondwane. The

total size of this assemblage consisted of exactly 5,624 identifiable bone elements and

fragments of elements (Voigt and von den Driesch 1984:97)- This consisted of less than

one eighth of the size of the rest of the entire zooarchaeological assemblage accumulated

and arnlyzed by myself, Dr. Greenfield and others during both Greenfield and van

Schalkwyk's archaeological campaign (1995-1997), and Loubser's 1982 excavation

(Loubser 1993).

It is possible that Voigt and von den Driesch (1984) were unable to gain a full

perspective of the breadth of animal resources utilized by this EIA community due to a

large, yet limited amount of zooarchaeological material available to them for study.
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According to Maggs (1984:71), only a small portion of the site (the mound area) was

excavated by an average of 17 people over a three-week period (see chapter 4). Although

an impressive amount of material was excavated from the mound area within such a

condensed time period, it consisted of only a single feature within a highly complex EIA

homestead (at the time of excavation, the complexity of Ndondondwane was not yet).

Therefore, all the zooarchaeological material from the Mound Area analyzed and

interpreted by Voigt and von den Driesch (1984) has to be considered as possessing a

certain degree of bias. To fully understand the subsistence strategies of the homestead of

Ndondondwane, one must examine the zooarchaeological remains from a number of

depositional areas excavated, encompassing the entire site.

Another strong aspect to consider is the oral traditions from populations local to

KZN Province. Historic researchers provide information that hunting was a vital portion

of daily life. The hunting of wild game was not solely an important source of sustenance,

but was also steeped in both recreational and ritual activities. For example, the hides and

teeth of camivores and primates were primarily collected for adornment and ceremonial

pu{poses, not normally for meat. As well, certain skeletal elements of camivores and

primates were utilized by witch doctors in their divining kits or for medicinal purposes

(Plug and Voigt 1985). Today, local populations are no longer permitted to hunt due to a

devastating drop in numbers and displacement of game populations, which in turn created

strict protection laws govemed by the Republic of South Africa.

Therefore, reconstructing the subsistence strategy of a Homestead site from a

single deposit will create a sample bias as described above. The complete

zooarchaeological analysis of all features and activity areas of Ndondondwane will
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provide the best opporfunity to comprehend the subsistence strategy of the site. It may

differ little from Voigt and von den Driesch's (1984) summation, but the knowledge that

"no stone was left untumed" will contribute greatly to EIA archaeology in southern

Africa.

Another issue was the analysis and data entry from the 1978 zooarchaeological

assemblage. During the 1980's, zooarchaeological analysis was still in its infancy with

full knowledge of the potential range of techniques and categories not yet realized.

Therefore, Voigt's analysis \ryas very basic when compared to present day expectations

with a basis on species, element, part of element, and if possible symmetry and age.

Incorporation into the data-set proved difficult with the multiple missing categories of the

Greenfield zooarchaeological analysis system. A process of compensating for missing

data in blank Excel cells included adding zero values or "not analyzed" in order to fill a

blank cell to assist during generation of pivot tables.

Another problem is the evolving nature of coding systems. Voigt's letter coding

system for the identification of the 1978 assemblage was difficult to interpret and

translate for entry into the larger data-set and was extremely time consuming. It was also

more abbreviated than the system developed by Greenfield for coding the bulk of the

assemblage. Numerous attempts to contact Voigt for clarification on specific coding

problems proved unsuccessful.

b. Bone preservation ønd tøphonomíc processes

Prior to establishing the human behaviours that created the zooarchaeological

assemblage from an archaeological site, the analyst must determine the extrinsic

processes that may have dramatically altered or modified the remains after deposition
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(Avery 1984: 330; Reitz and Wing 1999:110-115). The environment that contains the

deposited assemblage is considered an active state "full of physical, chemical, and

biological processes capable of transforming the information originally encoded into the

physical remains" (Hesse and Wapnish 1985: 20). The study of these processes is known

as taphonomy.

In context to zooarchaeological remains, taphonomic processes are defined as any

factors that cause a "fossil assemblage to differ from the deposited, death and life

assemblages that underlie it" (Klein 1984a:8). Any and all zooarchaeological

assemblages are influenced to some degree by post-depositional taphonomic processes

that may further the fragmentation of elements to completely eradicating them from the

archaeological record. This in tum will create a bias on bone survivorship and therefore

skew the analyzed zooarchaeological data (Davis 1987 27; Lyman 1994: l; Reitz and

Wing 1999:110-115).

The level of bone preservation and bone survivorship is dependent on numerous

factors, such as cultural butchering patterns, carnivore gnawing, weathering, soil acidity,

element density, even the size of the element and element type (Davis 1987 27-28;

Lyman 1994:3; Reitz and Wing T999: 110-115; Voig! 1983: 90-91). Each is discussed

next.

The structural density of certain elements within an assemblage allows for greater

survivorship against taphonomic processes. The structural density of elements increase as

the animal matures and the bones fuse. Bones with lower levels of structural density are

more likely to be destroyed because they possess a greater level of porosity; are more

liable to be displaced by fluvial processes; are more prone to be damaged by trampling
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and/or carnivore activity (Lyman 1994: 234-258); and in context to Ndondondwane, are

likely to be shattered by historic and modern agricultural ploughing.

Although all elements will fuse and increase in density as the animal ages, they do

so at different times of the individual's life. For example, the distal epiphysis of the

humerus fuses to the shaft at a much earlier age than most other elements. Therefore, the

distal humerus will be structurally denser than other elements at a younger age.If the

slaughter patterns exploit younger individuals, then distal humeri may possess a higher

rate of survivorship than other elements in the assemblage (Voigt 1983:93-96). Analysis

of azooarchaeological assemblage from a Bronze Age site of Grimes Graves in southern

England determined that30-40o/o of fused bones survived of their predicted number,

while only 5-I5%oof unfused bones were present. The expected numbers of bones present

at the site were extrapolated from the presence of large numbers of both unfused and

fused mandibles (Legge 2005: 9).

It is the responsibility of the zooarchaeologist to recognize and differentiate

between the various forms of taphonomic processes on bones and even able to distinguish

those bones that may exhibit multiple processes on a single element (Voigt 1984b:352).

IV. Specific analytical techniques to answer research questions

The following section re-introduces the research questions from chapter 1 and

addresses the appropriate method of analysis required to satisfy each research question.

A. Reseørch questíon I.

Was the community of Ndondondwane more reliant on domesticated animals or

were wild animals the primary protein source?
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To answer this query it is necessary to quantifu the zooarchaeological data using

NISP. This is essentially the finest method to estimate the relative abundance of each

species of animal present in an assemblage. For a more realistic comprehension of

domestic versus wild species exploitation, it must be realized that it is the accumulation

of all identifiable domestic species bones compared to the total number of elements

within the entire wild species assemblage that determines the subsistence focus by the

EIA inhabitants of Ndondondwane. For example, cattle elements may outnumber the

total number of elements representing the Common Duiker, but when all the wild bovid

species elements are added up, the balance may have shifted.

B. Reseørch questíon 2.

a) If domestic animals were the primary source of meat, was subsistence

specialized or generalized?

In order to determine a specialized or generalized subsistence economy,

taxonomic diversity would have to be established. A specialized subsistence economy

focused on mixed farming, would exhibit a very large percentage of cattle, goat and

sheep bones in the zooarchaeological assemblage with a high concentration of a single

specific domesticate taxa (i.e. cattle). On the contrary, evidence for a generalized

subsistence economy at Ndondondwane would be indicated by a taxonomic diversity of

domesticates intermixed with a variety of wild specimens in the assemblage (Cruz-Uribe

1988: 179; Schmitt and Lupo 1995:496).

b) Domestic animals were exploited for which products (meat, bone, milk)?

In order to determine the nature of exploitation of domestic species, it is simplest

to construct age-at-death profiles or harvest profiles. Harvest profiles measures the
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frequency distribution of age at time of death for each individual species. These profiles

can be supplemented with sexing information. For example, for ameatbased economy,

the culling patterns of domesticates would be dominated by young individuals, with a

larger number of males culled (as they attain optimal weight) over females due to

reproductive purposes. A few males would remain for breeding. In a milk production

based society, the excess breeding stocks ofboth sexes are culled at the moment the

milking is unaffected (Davis 1993; Greenfield 1988; Payne 1973). conversely, if a

greater proportion ofolder individuals are represented in the zooarchaeological

assemblage, then a mixed economy of both primary and secondary products was

practiced.

Specific frequencies of species in conjunction with sex and age at death assist in

ascertaining herd management practices such as selective culling pattems that may be

seasonal, or age determined (Reitz and Wing 1999: I79). Epiphysial fusion rates and

tooth eruption and wear sequences are used to accurately identify age attime of death.

c) Did the occupants of Ndondondwane relymost on primary or secondary

products from their domestic herd?

This research question requires a more focused version of analysis of research

question 2b- In order to determine what the main form of economy was at

Ndondondwane, overall ageing and sexing groups must be determined. The majority of

the culled domestic herds will either fit in the age and sex grouping that is assoõiated with

a culling pattem for primary or secondary products.
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C. Reseørch questíon 3.

a) Did the occupants of Ndondondwane pursue a mixed hunting and fishing

strategy among the wild animals that was a reflection on the diverse availability of the

fauna in the wild?

Once a vast diversity of possible food sources that is available in the surrounding

region of the site is determined, a detailed taxonomic inventory (especially species

identification) with frequency of occurrence is created. From this taxonomic list it can be

determined the presence of wild fauna choices for sustenance and conversely, what wild

fauna were disregarded as a food source.

b) In terms of the wild taxa, was the occupant's economy driven by a culturally

selective strategy?

As a continuance from research question 3a, apattem of selective strategy can be

determined exhibiting overall choice by hunters that either included or overlooked

specific wild species that provided equal amounts of sustenance. A discrepancy between

the frequencies of occurrence of wild taxa identified at Ndondondwane with a base

knowledge of wild fauna in the immediate area will determine if conscious choices may

have been made on food selection.

D. Research question 4.

Is there a discernable differentiation of dietary patterns between the three

chronological horizons identified by Greenfield and Miller (2004) at Ndondondwane?

To determine if a separation of subsistence strategies exist between horizons at

Ndondondwane, the taxonomic inventory and frequencies of occurrence of each species
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and their exploitation must be considered for each temporal period (by horizon) and

compared to each other.

V. How does this analysis differ from that previously conducted on the

zooarchaeological assemblage at Ndondondwane (Voigt and von den Driesch 1984)

In the 30 years since Voigt and von den Driesch did their initial study of the

Ndondondwane fauna, there have been many new developments in how the site was

excavated and in the advancements of zooarchaeological analysis.

A. Excavøtion locations

Sampling from multiple zones of a site provides a greater opporlunity to

extrapolate more data on the culture or site being studied, over a single feature

excavation. After Maggs's excavation campaign of the Mound Area, Loubser continued

the Mound Area dig but expanded his archaeological investigations to the Dung Area and

Midden 1. By 1995, Greenfield et al. tested for and excavated all found features at

Ndondondwane, completely encompassing the site and compiling azooarchaeological

assemblage that is one of the largest in sub-Saharan Africa. This created the most optimal

sampling strategy to fully study and interpret the EIA activities and in particular the diet

of the residents at Ndondondwane.

B. Techniques of z,ooørchøeological analysís

At the time Voigt and von den Driesch analyzedthe majority of Maggs'

zooarchaeological assemblage from Ndondondwane, zooarchaeological analysis was still

in its infancy as a valuable investigative resource. In fact, Maggs' excavated assemblage

was used to test criteria on differentiation between goat and sheep elements for accurate
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species identification (Voigt and von den Driesch 1984:96). Similar techniques of sheep

and goat species identification and differentiation are widely utilized today.

The analytical categories utilized by Voigt and von den Driesch in their 1984

publication are basic by present day standards. The categories presented by Voigt and

von den Driesch include: provenience of each element; species; element type; portion of

element; side of body the element belongs to; age of individual (not always used); and

whether any discemable marks (i.e. butcher marks, burning, etc.) were noted. Although

these analytical categories do allow for an accurate species list from the fauna at

Ndondondwane, further interpretation of the assemblage is extremely limited.

The techniques for zooarchaeological analysis devised by Greenfield (2005b)

permitted a more detailed extraction of information from the assemblage at

Ndondondwane. For example, the categories for aging of elements required an exact

notation on levels of fusion for each bone in collaboration with the age goup categories

(previously described in this chapter), as well as sexing. These allow for harvesting

profiles which in turn allow the researcher to determine if primary and/or secondary

products extraction were present at the site. Greenfield (2005b) also noted such

categories as taphonomic processes, presence and levels of burning, precise observations

of butchery marks and if possible type of implement used; size of each fragment.

Unfortunately, the bones analyzed by Voigt and von den Driesch from the 1978

excavations did not include these variables. These are noted as not recorded in the

database.
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VI. Summary and conclusion

The methods and techniques for zooarchaeological analysis described in this

chapter demonstrates the need to compensate for the various taphonomic processes and

influences that can and will affect an assemblage to the point where true identification

may be lost. This chapter also identified the benefit of a complete sample of

zooarchaeological material from a site in order to lessen any bias of the results.

All zooarchaeological analysis was accomplished by trained zooarchaeologists,

utilizing both detailed published references and available comparative collections from

local museums, loaned from private collectors or recently discarded elements found in

the field. All data was entered into Microsoft Excel spreadsheets under specific headings

in laptop computers.

Due to taphonomic processes such as pre-depositional andlor post-depositional

damage and influences of erosion or weathering of many bones or bone fragments in the

assemblage, a complete identification of each individual element was not possible. ln

specific cases, only certain categories could be positively identified and entered in as

such. Every bone and bone fragment has been identified to the highest specific level

possible.

Specific analytical techniques address the appropriate form of method of analysis

required to satisfy each research question introduced in the first chapter. The standard

zo o archaeol o gi õal anal yti cal techniques are al so outlined.

Since Voigt and von den Driesch's (1984) analysis of the Mound Area fauna

excavated by Maggs in lgTS,zooarchaeological analytical techniques have expanded

exponentially into a more precise research tool. This has allowed zooarchaeologists to
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scrutinize an assemblage in order to extrapolate a greater detail of information that allows

for a higher level of interpretation on the activities that occurred at a site. This study,

together with Greenfield and van Schalkwyk's archaeological campaigns utilized these

techniques.
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Chapter 6z Zooarchaeological Data Description

I.Introduction

This chapter provides the results of the zooarchaeological analysis of the

Ndondondwane assemblage. With subsistence strategies being the subject of research for

this paper, the primary data is therefore the zooarchaeological assemblage collected and

analyzed from Ndondondwane. The assemblage consists of greater than 47,000 bones,

shells and fragments, all entered into Excel spreadsheets in preparation for the

interpretative stage of analysis (Chapter 7).

Ndondondwane was inhabited for a brief period during the EIA (a maximum of

50 years). The materials recovered during the three archaeological campaigns all belong

to a single temporal and cultural phase - The Ndondondwane Phase (AD 790 to AD 970

calibrated). Therefore, the analysis (Chapter 6) and interpretation (Chapter 7) of the

zooarchaeological data from Ndondondwane represent a rare glimpse in the subsistence

strategy of a small goup of ancient people over a period of time that spans no more than

two to three generations.

II. Quantity of zooarchaeological remains from Ndondondwane

The total combined quantity of bone and shell fragments recovered and identified

at Ndondondwane from all three archaeological campaigns as well as all features and

levels within the site, amounted to a NISP of 47,048 (Table 1). During analysis, all

zooarchaeological material was quantified by total number of fragments and by NISP

(number of individual specimens). The total number of fragments represented a count of

every piece of bone or shell within the assemblage without consideration whether it
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mended with other fragments to amount to a single element (NISP). The number of

fragments amounted to 50,643,3,595 fragments more than the NISP count (Table 2)-

As described in Chapter 5 (Methods), the bulk of the zooarchaeological

assemblage was quantified through the measurement of water displacement in millilitres.

We were unable to quantiff a majority of the 1978 matenal in this manner due to lack of

access, but the remaining zooarchaeological material from the second and third

campaigns were measured and are as follows. The gross number of bones and fragments

measured for displacement was 39,357, with a mass displacement of 169,611 ml (Table

3). The majority of the material was recovered from the central area consisting of the

Dung Area(45.2Yo),the Mound Area(40.3Yo), Transects 1 and 2 (2.1%); with the other

outer Areas (periphery) combining for the remaining l2.4Yo of the assemblage (Table 3).

III. Levels of identification

FromthegrandNISP totalof 47,048; 18,487 bones,shellsandfragments(39.3o/o

of the assemblage) were identifiable to the finest level of identification (species and

element). All fragments could be identified at least to the level of class (e.g. Mammal,

Aves, etc.). While 28,567 (60.7%) bone fragments could only be identified to this grosser

taxonomic level and were therefore not useful for specific taxonomic analysis (Table 4).

The unidentifiable data was utilized for gross counts and taphonomic analysis (see below

in this chapter).

The range of identifiable bone fragments differed greatly at each area of the site.

Unidentifiable fragments consisted of bone fragments that could not be positively

identified to species group or element type, for example, long bone and/or flat bone

fragments, as well as detritus that can be only assigned to a Class-level of taxonomic
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classification (i.e. Mammal or Aves). The amount of identifiable zooarchaeological

material at Ndondondwane ranged from the central areas at 37.8% in the Dung Area and

47.8% at the Mound Area and 33.6% identifiable at Transect l,l3.8o/o identifiable in

Transect 2 andthe peripheral areas with38.2% and38.4o/o in Midden 1 and Midden 2

respectively, and I5%o inMidden 3 (Tables 5 to 12). The bulk of the unidentifiable

material was highly fractured and/or weathered bone fragments that are typically found at

EIA sites due to the exposed nature of the settlements.

IV. Spatial distribution of zooarchaeological remains

The bulk of the zooarchaeological remains were located within the two zones of

the Central Area, the Dung Area with a NISP of 21,506 (45.8% of the assemblage) and

the Mound Area with a NISP of 16,864 (35.g% of the assemblage). Transects 1 and 2

combined with a small sample of material from surface collections amounted to aNISP

of 1,030 which represents 2.25% of the assemblage. The peripheral middens accounted

for only 18.2% of the assemblage (Midden 1 : NISP I,74J,3.7yo, Midden 2 : NISP

1780,3.80/0,andMidden3:NISP 4066,8.6%).TheCharcoalPreparationAreadidnot

contain any zooarchaeological material (Table 1).

V. Temporal sequence

As described in Chapter 4, a series of deposition levels called Cultural Horizons

were identified throughout Ndondondwane. This pan site stratigraphy was representative

of alterations in settlement usage over the periods of incipient use, fuIl occupation,

abandonment and reuse. The horizon temporal sequence is as follows: 1: Lower (oldest,

initial occupation);2: Middle (peak of settlement expansion and occupation);3 &.3a:

Upper (abandonment of site); 3b: Upper (reuse of site for iron smelting); 4: Plough zone
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(recent farming activities - displaced material from lower horizons); and 5: surface

(surface collection of zooarchaeological remains - displaced from lower horizons from

farming activities) (Greenfield and Miller 2004: 1 5 I 4- 1 5 1 5).

The distribution of NISP by horizon differs from the gross NISP totals provided

in previous due to the exclusion of some data that iacked a provenance pertaining to a

single horizon. Therefore, the total NISP for the secured horizons is 40,658 (Table 13).

These secure data are distributed in the following temporal sequence:

1. Lower Horizon - NISP 9,759 (24o/o of secured assemblage);

2. Middle Horizon - NISP 20,452 (50.3%);

3. Upper Horizon - NISP 18 (0.0a%);

3a. Upper Horizon - NISP 1,501 (3.7%);

3b. Upper Horizon - NISP 367 (0.9%);

4. Plough Zone (displaced soils) - 8,537 (21%); and

5. Surface-NISP 24(0.06%) (Table 13).

The Middle horizon was the cultural horizon with significantly the highest

amount of zooarchaeological material from the Ndondondwane assemblage (50.3%). The

oldest level of occupation, the Lower Horizon housed 24Yo of the assemblage present.

The three separated Upper Horizons indicated an extremely sharp drop in the amount of

zooarçhaeological recovered. The Upper Horizon (3a.) at 3.7%o of the total secured

assemblage contained the largest amount of bone fragments in the Upper Horizon. The

Plough Zone is believed to be mixed soils displaced by decades of modern agricultural

ploughing contained the equival ent of Zl%ioof the entire zooarchaeological assemblage

from Ndondondwane. This is likely a mixture of material from all Horizons, dependent
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on the depth and location of the Horizons for each area, as well as accessibility by the

plough.

VI. Cultural horizon by area

When the zooarchaeoiogical assemblage \ilas separated by cultural horizon

distribution and examined by Area, it becomes apparent that only the centralized zones of

the Dung Area and Mound Area as well as Transect 2 contained all of the major horizons

(Lower to Plough Zone). Conversely, Midden 1 and Midden 3 both contained just the

Middle and Upper 3a horizons while Midden 2 only contained the Middle horizon

(Tables 14 to 20). Tables 14 to 20 demonstrate the NISP distribution of these areas for

each Horizon. There are significant differences between cultural horizons within these

areas. For example, the NISP results pertain to the Lower and especially the Middle

horizons with drastic declines in bone numbers in the Upper horizons.

VII. Species representation at Ndondondwane

In total, 88 different taxa (most of who were identified to the species level) were

positively identified from the Ndondondwane zooarchaeological assemblage (Table 21).

The number does not include classifications that were identified to a iesser degree, for

example size class groups such as Bovid Class 3, Mammal-Large, Rodent-Small, etc (for

a complete species list see Table22).

Mammalian species were the most dominant Class represented at Ndondondwane

with a NISP of 46i96 (95.4% of the entire zooarchaeological assemblage) (Table 23),

while the remaining Classes (Aves, Pisces, Molluscs, Reptiles and Amphibians) were

nearly non-existent in comparison, with a combined NISP of 149 (I.6% of the
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assemblage) (Tables 23 to 28). The Mammalian Class contained both domestic and wild

species as well as a few scattered human elements recovered during excavation.

A. Domestìc versus wild taxø

Domesticated species G\IISP 9,191) outnumbered the wild species (NISP 3,959)

by greater than a 2.3:T ratio (Table 29).The wild NISP included hippopotamus (NISP

1,010) and elephant (NISP 559) ivory fragments. The ivory fragments do not have any

direct correlation to the diet and subsistence strategies of the inhabitants of

Ndondondwane, since the ivory was likely collected with the intention for creation of

tools and adornment and not for food. Therefore, when the ivory fragments are removed

from these calculations a NISP of 2,390 fragments results. The wild to domestic ratio is

then refined to 3.8:1. Molluscs and intrusive species such as small, medium and

unidentifiable rodents as well as most reptiles and amphibians were not included in the

wild classification tables due to the non-relevant nature of the species to this data.

B. Domestíc taxø

1. Domestics

There were five domestic species present at Ndondondwane, cattle (Bos taurus);

sheep (Ovis aries); goats (Capra hírcus); including the indeterminate caprine grouping of

sheep/goat (Ovis/Capra); as well as dog (Canis familiaris) and chicken (Gallus

domesticus). As a complete identified species, cattle were the most common domesticate

with a NISP of 2,593, while sheep (Ovis aries - NISP 1,529), goats (Capra hircus - NISP

535) and the indeterminate sheep /goat (Ovis/Caprø) classification (NISP 4,386)were the

most abundant domestics with a combined NISP of 6,450 (Table 29). Therefore an

overall small stock to cattle NISP ratio of 2.5:1 existed at Ndondondwane.



145

The strong presence of the domesticated dog was reflected with a NISP of 108,

with another 23 classified as probable dog (Table 29).

Furthermore, the introduction of domesticated chicken (Gallus domestícus) to

EIA sites in southeastern Africa is represented with a NISP of i5. There is an additional

two fragments that are suspected to be chicken (Table29).

2. Domestic distribution bl¿ secured horizon

Analysis of the distribution of domesticated species by secured horizons (Table

30a and 30b) revealed that the largest accumulation of zooarchaeological material was

located in the Middle Horizon (NISP 3,915) with 52Yo of the assemblage. The oldest

horizon (Lower Horizon) contained the second largest NISP of 1,974 (26.3% of the

assemblage). The Upper Levels, Horizons 3a and 3b, exhibited a drastic drop in

zooarchaeological material with a combined NISP of 435 (5.8%) or individual NISPs of

193 and 242respectively. The Plough Zonehad aNISP of 1188 (15.8%).

The sheep/goat to cattle NISP ratio for the secured horizons ranged from 2.1:1

(Plough) to 3.1:1 (Middle and Upper 3b Horizons) for across the entire site (Table 30a

and 30b). The sheep to goat ratio for the secured horizons varied greatly from2.l:7 in the

Lower Horizon to 18:1 in the Upper 3a Horizon. These numbers may not be concrete due

to the large number of zooarchaeological material that could be identified as either sheep

or goat, but a distinction of either specific species could not be made.

3. Domestic distribution by area and secured horizon

The distribution of domestic species by a combination of Area and secured

horizon (Table 31) revealed the following data.
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a. Dung Area

The Middle Horizon contained the most domesticated zooarchaeological material

with a NISP of 1,139 (23.2o/o of the total site assemblage), the Lower Horizon was second

in quantity with a NISP of 1,125 (I5%). The number of fragments in the Upper Horizon

declined sharply with a NISP ofjust 106 (1 .41%) followed by a small íncrease in the

Plough Zone (NISP 326).

Cattle were present in every cultural Horizon in the Dung Area and were most

prevalent in the Middle Horizon with a NISP of 585. The Lower Horizon contained the

second highest NISP with 345 cattle bone fragments recovered (31).

Sheep and goats were the most abundant domesticated species found at the Dung

Area. They were well represented in the Lower and Middle Horizons. Although the sheep

and sheep/goat categories both increased from the Lower to the Middle Horizon, the

NISP for goats decreased slightly during the same transition (Table 31). A1l caprine totals

dropped considerably into the Upper Horizon.

The sheep/goat to cattle NISP ratio averaged 2:7, with the Upper Horizon peaking

at a 4:l ratio. The sheep to goat NISP ratio for the Dung Area averages out to 2.5 sheep

for every goat, with the Middle and Upper Horizons at a3;l ratio.

Domesticated chicken was present in all Horizons except the Upper Horizon,

although chicken was clearly most abundant in the Lower and Middle Horizon with only

one fragment recovered from the Plough Zone (Table 31).

Domesticated dog was present in all Horizons at the Dung Area, but was most

numerous in the Lower (NISP J + I possible) and Middle (NISP 2l)Honzons. The
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Upper and Plough ZoneHonzons each contained a NISP of 3 dog fragments (Table

6.31).

b. Mound Area

The Mound Area contained the bulk of the overall domesticated assemblage from

Ndondondwane with a NISP of 3,574 (47.6% of the entire assemblage). The majority of

the Mound Area assemblage was recovered from the Middle Horizon with a NISP of

1,702(22.7%oftheentireassemblage).TheLowerHorizonheldonlyaNlsP of768,

while the Plough ZoneHonzon had a NISP of 862. The Upper 3b Horizon demonstrated

a drastic decline inzooarchaeological remains with a NISP of only 242 (Table32)-

Similar to that of the Dung Area, cattle were well represented in every Horizon in

the Mound Area. The Middle Horizon was the most abundant in cattle with a NISP of

411, while the Lower Horizon contained a NISP of 188. A dramatic decline of cattle was

identified in the Upper Horizon (NISP 59) with a sharp increase in the Plough Zone

(NISP 256) (Table32).

Caprines followed a similar pattem to that of the Dung Area. Sheep, goat and the

combined category all increased swiftly from the Lower to the Middle Horizon, and then

dropped in the Upper Horizon. The presence of dwarf goat (NISP 3) was identified only

in the Lower Horizon (Table 32).

The sheep/goat to cattle NISP ratio averaged slightly higher than the other areas

with nearly a2.8:l average. The Lower, Middle and Upper 3b Horizons all possessed a

3:1 ratio while the Plough ZoneHonzon was the lowest ratio at 2.2:I. The sheep to goat

NISP ratio ranged from 5:1 in the Lower Horizon, 4:l inthe Plough Zoneto 3:1 in the

Middle Horizon and2:1 in the Upper 3a Horizon.
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Unlike the Dung Area, the domesticated chicken was found in the Plough Zone

(NISP 4 + I probable) with only one other fragment in the Lower Horizon. Chicken was

absent in the Middle and Upper Horizons (Table 32).

The domesticated dog was identified in all Horizons, but was most abundant in

the Lower Horizon G\IISP 32 + 6 probable), followed by the Plough Zone (NISP 17 + 3

probable). Dog was least represented in the Upper 3b Horizon with a NISP of only 2

probable (Table 32).

c. Transect I

The Transect 1 Area was occupied during the Lower and Middle Horizons with

NISPs of 64 and 16, respectively. Cattle and the sheep/goat category were present in both

Horizons while goat was identified in only the Lower Horizon (Table 36).

The sheep/goat to cattle ratio in the Lower Horizon was 1.3:1 while the sheep to

goat ratio was highly one sided with a 31:1 result. The Middle Horizon exhibited a 1:1

sheep to cattle ratio as no goats were identified in the assemblage. Furthefinore, no

domesticated chicken or dog remains were recovered from Transect 1 (Table 36).

d. Transect 2

Transect 2 contained very few domesticated zooarchaeological remains

throughout with a combined NISP of 20 over the Lower Horizon (NISP 17), Middle

Horizon (NISP 2) and Upper Horizon CNISP l). Cattle were found in all three Horizons,

while sheep/goat was identified only in the Lower Horizon (Table 37).

The sheep/goat to cattle ratio in the Lower Horizon was 2.4:l,while only cattle

were identified in the Middle and Upper Horizons. No sheep or goats were positively
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identified through Transect 2. Similarly, neither chicken nor dog remains were recovered

(Table 37).

e. Mídden l

Midden I consisted of only the Middle and Upper 3a Horizons, with NISPs of

761 and 80, respectively.

Cattle were represented in both Horizons with twice the amount in the Middle

Horizon (NISP 52) than the Upper Horizon (NISP 25) (Table 33).

Sheep and sheep/goat categories were identified in both Horizons, with a larger

NISP in the Middle Horizon than the Upper. Goat was only found to be present in the

Middle Horizon (Table 33).

A sheep/goat to cattle ratio of 2:1 was found for both Horizons. The sheep to goat

ratio was more diverse with a 6.5;l ratio in the Middle Horizon while the Upper 3a

Horizon did not contain any identified goat fragments while there existed a NISP of 26

for sheep.

Chicken was not identified in Midden 1 and dog was present in only the Middle

Horizon (NISP 6).

"f. Midden 2

Midden 2 was only utilized during the Middle Horizon and held a NISP of 226.

Cattle were well represenfed with a NISP of 87 as well as sheep CNISP 25), and

sheep/goat (NISP 113). Only one goat fragment was identified. The sheep/goat to cattle

ratio was 1.6:1 and the sheep to goat ratio was 25:1. No chicken or dog remains were

recovered from Midden2 (Table34).
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s. Midden 3

Midden 3 was similar to Midden I within timeframe of occupation spanning the

Middle to Upper 3a Horizons (Table 35). The Midden held an overall NISP of 71, with

the Middle Horizon containing the bulk of the assemblage (NISP 64).

Cattle were present in both Horizons with NISPs of 29 and 4, respectively. Sheep

were also found occupying both Horizons in Midden 3 (NISP 2 and 1, respectively). The

sheep/goat to cattle ratio was essentially equal at 1:1 for both Horizons, while no goats

were positively identified in this area. Similar to that of Midden 2, no chicken or dog

remains were identified (Table 35).

c. witd

As described above, the domesticated species (NISP 9,19I) outnumbered the wild

species (NISP 3,927) by greater than a 2.3:1 ratio (Table 29). All molluscs and intrusive

species, for example small, medium and unidentifiable rodents as well as most reptiles

and amphibians were not included in the wild classification tables due to the non-relevant

nature of the species to this portion of the data description.

When examined by area, the centralized zone of the Mound and Dung Areas

contained over 94o/o of the wild assemblage, with NISPs of I,049 and2,670 respectively.

The peripheral areas were very negligible in wild zooarchaeological material with the

most abundant areabeing Midden 1, with a wild NISP of 88 (Table 38).

1. Wild distribution bly secured horizon

The wild fauna at Ndondondwane amounted to a NISP of 2,450 when examined

by secured horizons (Table 39). The largest portion of the wild zooarchaeological

remains were recovered in the Middle Horizon with a NISP of 1,503 (61.4% of the total
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secnred wild fauna), the Lower Horizon contained a NISP of 475 (19.4%), Upper 3a and

Upper 3b Horizons had NISPs of 78 (3.2%) and79 (3.2%) respectively. The Plough Zone

Horizon held a NISP of 315 (12.9%).

Mammals were the most dominant class present in every Horizon with nearly

90olorepresentation,withPisces at5.I%o,reptiles at3.lo/o andaves at1.8%. Onlythe

Upper 3a Horizon did not contain all the wild classes represented at Ndondondwane.

There was not any aves nor reptile remains identified from this Horizon (Table 40).

2. 'Wild distribution by area and secured horizon

Due to the fact that the wild fauna at Ndondondwane consisted of 80 separate

species and the skeletal representation for the majority of the species was miniscule at

best (NISPs of between 2 and 10), only specific species will be described in this section.

Consult Tables 38, and 39 for more detailed information on the species lists and NISPs

for the entire wild assemblage distribution at Ndondondwane.

The general NISP counts for class and species, when not in affiliation with

secured horizons appeared inflated (Tables 2l and22).This is due to the inclusion of the

wild zooarchaeological data that was recovered in non-distinct or blended horizons, as

explained in a previous section of this chapter.

a. Dung Area

Overall, the Dung Area contained a NISP of 1,049 (Tables 38 and 41) with a

NISP of 1,016 for mammals, while Aves (NISP 11), Pisces (NISP 12) and reptiles (NISP

10) were scarcely present. Of the more dominant wild mammalian species, all four

Aepyceros melamptts (impala) fragments identified at Ndondondwane were recovered

from the Dung Area (three from the Lower Horizon and one from the Middle Horizon).
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Furthermore, all five fragments of Ourebía ourebi (oribi) were identified from the Dung

Area as well (one in the Lower, two Middle and two Upper 3a Horizons). Sylvicapra

grimmía (common duiker) had a NISP of L2 in the Dung Area, (one in the Lower; 6 in

the Middle; one in the Upper 3a; one in the Plough Zone and four in multiple Horizons).

Híppopotamus amphíbíous (hippopotamus) and Loxodonta africana (African elephant)

were both dominant with skeletal representation in the Dung Area with NISPs of 32 and

10 respectively. For the non-fully identified wild zooarchaeological material, Bovid Class

1,2 and 3 (NISPs of 340, 67 and 465 respectively), Canís species (NISP 20) and

Mammal-VeryLarge CNISP 23) were dominant categories from the Dung Area (Table

41).

The Secured Horizons present at the Dung Area are: 1. Lower; 2. Middle; 3a.

Upper (abandonment); and 4. Plough Zone. No zooarchaeological remains were

recovered from the Secured Horizons Upper 3b and the Surface. By Secured Horizon, the

wild zooarchaeological material in the Dung Area amounted to a NISP of 970, with the

bulk of the fauna recovered from the Middle Horizon CNISP 481) and the Lower Horizon

C{ISP 280) with a combined NISP of 761.

Within the Lower Horizon, the identified species included hippopotamus (NISP

8), elephant (NISP 3) and impala (NISP 3). The dominant sized class categories were

Bovid Class 1 (NISP 46),2 G\USP 92), and 3 (NISP 79) as well as Mammal-VeryLarge

withaNISP of 20andcanid species(NISP 11).Non-diagnostic(tospecies)bird,fishand

reptile remains were also recovered in low numbers from this Horizon (Table 41).

The Middle Horizon contained notable mammalian identified species including

hippopotamus (NISP 12), elephant (NISP 7), common duiker CNISP 6), and Cape buffalo
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(Syncerus caffer - NISP 2).The more abundant size class categories included: Bovid

Classes 1 (NISP 69);2 (NISP 120); and 3 G\fISP 216) as well as canid species CNISP 7).

crocodile (NISP 2) arñ monitor lizard (Varanus sp. - NISP 1) were the only notable

species identified outside of the mammals class (Table 4l).

3a. the Upper Horizon housed a NISP of 29 consisting solely of all mammals. The

only identified species were the common duiker and oribi, both with a NISP of one. The

most dominant category was the Bovid Class 3 with a NISP of 21 (Table 41).

Similar to that of the Upper Horizon, the Plough Zone contained few identified

bone fragments. The identified species were the common duiker (NISP 1), hippopotamus

(NISP 3) and monitor lizard (NISP 1). The most abundant size class consisted of Bovid

Class 3 with a NISP of 122 (Table 41).

b. Mound Areq

Possessing largest portion of the wild zooarchaeological assemblage at

Ndondondwane (NISP of 2,653), the Mound Area also housed the most diverse list of

individual wild species at 65. The bulk of the species list and NISP was identified from

the mammals' class with 43 individual species and a NISP of 2,294 (Tables 38, 40 and

42).

The most notable mammalian species recovered from the Mound Area included,

hippopotamus (NISP 1,313), elephant (NISP 550), and common duiker (NISP 25). This

was the only area with steenbok (Raphicerus campesrr¿s - NISP 10); and giraffe (Giraffa

camelopardalis - NISP 4) atthe site. Furthernore, both the warthog (Phacochoerus

aethiopicus) and bushpig (Potamochoerus porcus) were identified as well as 14

additional fragments of unidentifted suids. Other notable, yet not fully identified species
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included: unidentif,redfelid fragments (NISP 7), canid fragments (NISP 66 - plus 5

probable jackal fragments); as well as the Bovid Class 2 group as the most dominant of

the Bovid classes with a NISP of 104 (Table 38).

The other wild classes from the Mound Area exhibited a combined NISP of 359,

which included bird (NISP 47); frsh (NISP 165) and reptile (NISP 147).For the complete

list of species for each class in the Mound Area, see Tables 38 and 40.

Distribution of the zooarchaeological material from the Mound Area by Secured

Horizon revealed that the Middle Horizon contained the highest number of bones and

fragments with a NISP of 925. The Lower Horizon held a NISP of i50, while 3b Upper

and Plough ZoneHonzons contained NISPs of 79 and 135, respectively (Table 42).

The Lower Horizon contained several identified avian species, as well as fish and

reptile (Table 42).The identified mammalian species included hippopotamus (NISP 65),

common duiker G\USP 6), and blackbacked jackal (Canis mesomelas - NISP 2).

Prevalent categories identified to size class were Bovid Class 3 (NISP I0), canid species

(NISP 6) and suid species (NISP 5).

Species recovered from the Middle Horizon included hippopotamus Q.{ISP 318),

elephant (NISP 222), steenbok (NISP 9), and corrunon duiker (NISP 9). Other notable

wild mammals present in the Middle Horizon of the Mound Area were vervet monkey

(Cercopithecus pygerythus), bushpig, warthog and rhinoceros. The most dominant size

class category for the Middle Horizon was Bovid Class 2 (NISP 52) and caníd species

(NISP 3s) (Table a\.
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Identified species from the Upper 3b Horizon include hippopotamus (NISP 47),

elephant CNISP 1), and giraffe (NISP 3). The lesser identified species categories, for

example size class were all relatively low in number (TabIe 42).

The Plough Zone contained species such as hippopotamus CNISP 61), common

duiker (NISP 3) and Nyala (Tragelaphus angasi - NISP 2). The most abundant size class

consisted of Bovid Class 2 with a NISP of 24. An unusual amount of tortoise CNISP 9)

was recovered from the Plough Zone as well (Table 42).

c. Transect l

The wild fauna from Transect I amounted to a total NISP of 44,with 42

consisting of mammal and2 avian All the zooarchaeological material from Transect 1

was not fully identifiable and was sorted into size classes. The most dominant

mammalian size class for the Transect 1 Area was Bovid Class 3 with a NISP of 21

(Table 46).

Transect 1 only contained zooarchaeological material in the Lower and Middle

Horizons, with a combined NISP of 43. The bulk of the zooarchaeological material was

recovered from the Lower Horizon (NISP 39) and contained mainly mammal fragments

CNISP 37) identified to size classes. The most prevalent size class was Bovid Class 3 with

a NISP of 20. The Middle Horizon held four Bovid Class 2 fragments. Nothing was

recovered in the Upper Horizon (Table 46).

d. Transect 2

Similar to that of Transect 1, Transect 2 did not contain any fully identified wild

fauna (Table 47). With a total NISP of 2, both identified as Bovid Class 3, Transect 2
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held the least amount of wild zooarchaeological material from any identified area in

Ndondondwane (aside from the Charcoal Preparation Area that did not contain any

zo o ar chaeolo gi cal materi al).

Transect 2 was utilized during the Lower Horizon and consisted of two Bovid

Class 3 fragments. The Middle and Upper Horizons did not contain any

zooarchaeological materials (T able 47).

e. Midden I

Midden I contained a wild NISP of 88, with mammals representing the bulk of

the assemblage at a NISP of 83. Bird (NISP 2) and fish (NISP 3) constituted the

remainder of the Midden I assemblage. The majority of the mammals class were

dominated by Bovid size class animals such as Bovid Class 1 with a NISP of 16, Bovid

Class 2 (NISP 13) and Bovid Class 3 (NISP 30). Of the identifiable mammals from

Midden 1 only Hippopotamus amphíbious (hippopotamus) and Phacocltoerus

aethiopicus (warthog) were present, each with a NISP of one. The aves and pisces classes

both contained unidentifiable fragments (Tables 38 and 43).

Midden 1 consisted of the Middle and the 3a Upper Horizons with an overall

NISP of 88. The Middle Horizon contained mainly size class identified mammals with

the most prevalent being Bovid Class 3 at a NISP of 20. The identified species included

warthog, hippopotamus and hare, all with a NISP of one. The Upper Horizon contained

all unidentifiable or size class identified mammals, with Bovid Class 3 (NISP 30)

representing the bulk of the total NISP of 46 (Tabl e 43).
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f Midden 2

Midden 2 did not contain any identifiable fragments of wild taxa. There was a

total NISP of 81 and all derived from the Middle Horizon (Table 44). Almost all were

mammals (NISP 80), but one fish fragment was present CNISP 1). Of the mammals, the

bulk was identified as Bovid Class 3 (NISP 59).

s. Mídden 3

Similar to Midden 2, Midden 3 had a NISP of 19. There were only two

identifiable elements to a specific taxon Crocodílus niloticus - Nile crocodile) and a

portion of a Híppopotamus amphibíous (hippopotamus tusk Mammals dominated this

part of the assemblage, with a NISP of 16. The Bovid Class 3 was the most dominant

category. Fish Q.{ISP 2) and reptiles (NISP 1) were the other groups present (Table 38).

Only the Middle (NISP 16) and 3a Upper abandonment (NISP 2)Honzons were

identified at Midden 3. The Middle Horizon's only identified species was the crocodile

fragment, while the most prevalent size class was Bovid Class 3 with a NISP of 7. The

Upper Horizon only contained Bovid Classes 2 and 3 fragments with NISPs of one each

(Table 45).

VIII. Skeletal element representation

The element representation for Ndondondwane consists of both domestic and wild

species. Most of the mammalian species category that contained an overall NISP of more

than 10 identifiable fragments was tabulated for this section (Tables 49 to 70).Intrusive

species, such as rodents, are not included. The data was compiled by Horizon and Area,

as well as a combination of both, to provide accurate spatial information across the site.
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A. Domestícs

1. Cattle (Bos taurus)

The total NISP of cattle at Ndondondwane was2,593 (Tables 27 and 49). The

distribution of cattle elements in NISP by Area were not the same between areas. The

DungAreahadaNISP of 1,737 (43.g%),withvariouslooseteethfragments(NISP 170),

cranial fragments (NISP 158) and vertebral fragments (NISP 107) as the most prevalent

element types. Loose teeth INISP 185), l't phalanges (NISP 130) and cranial fragments

were the most abundant element type represented at the Mound Area with a NISP of

1,216 (46.9%). Middens 1,2, and 3 contained a combined NISP of 197 with loose tooth

fragments the dominant element type. Vertebral fragments were also well represented in

Midden 1. Transects 1 and 2had a combined NISP of 43, with low counts in all element

types. The centralized areas of the Dung and Mound Areas were almost equal in number

of cattle fragments recovered. Combined, the central area amounted to almostgl% of the

cattle assemblage at Ndondondwane, while the bulk of the peripheral area assemblage

was located in Middens 1 and? (6.3%) (Table 49a).

The Secured Horizon NISP for the distribution of cattle elements is as follows:

Lower- 565 (25.5%); Middle - l,I'74 (52.9%);3. Upper - I (0.05%); 3a Upper

abandonment - 50 (2.3%);3b Upper smelting - 59 (2.7%); and Plough Zone-369

(16.6%). The Middle Horizon contained twice that of the Lower Horizon, with low

NISPs in the top horizons - 3a and 3b Upper as well as the Plough Zone (Table 49b).

2. Sheep (Ovis aries\

The overall NISP of sheep at Ndondondwane was 1529 (Table 21), with dispersal

of element representation by site area as follows: Dung - 397 (26%); Mound Area -
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1,040 (68%); Midden 1 - s9 (3.9%); Midden 2 -25 (1.6%); Midden 3 -3 (0.2%);

Transect 1 - 5 (0.3%); and there were no identified sheep fragments recovered from

Transect 2.The bulk of the sheep zooarchaeological assemblage was recovered from the

Mound Area. The excavations in the central area (i.e. the Mound and Dung Areas)

amounted to 94Yo of the entire sheep assemblage at Ndondondwane (Tables 30b and 50).

The dominant element type represented in each area included: scapula in the

Dung Area; 1't phalanx and scapula in Midden 1; femur and scapula in Midden 2; no

dominant elements in Midden 3; radius and scapula from the Mound Area; and no

dominant element representation existed for Transect 1 (Table 50).

The NISP counts for sheep by Secured Horizons are: Lower -296 Qa.5%);

Middle - 651 (53.8%);3a Upper - 43 (3.6%); 3b Upper - 61 (s%);and Plough Zone -

I59 (13%). The Middle Horizon contained more than twice the sheep remains compared

to the second largest assemblage of the Lower Horizon. Very few sheep fragments were

recovered from the two Upper Horizons while the Plough Zone contained l3% of the

assemblage (Table 51).

3. Goat (Capra hircus)

The goat NISP at Ndondondwane was 532 þlus 3 for the presence of dwarf goat

elements) (Table 21). The distribution of goat by area of the site was: Dung - 176

(32.9%); MoundArea- 351 (65.6%); Midden 1-6 (1.1%); Midden2-l (0.2%);

Transect I - I (0.2%). No goat remains were recovered from either Midden 3 or Transect

2. Furthermore, all 3 dwarf goat fragments were recovered from the Mound Area. The

majority of the identified goat elements were recovered from the Mound Area and the

central area contained almost the entire assemblage at98.5o/o (Tables 2I and 52).
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Through almost all areas of Ndondondwane, the 1't phalanx was the most common

element identified. The innominate and scapula were also prevalent from the Mound

Area (Table 52).

The NISPs for goat elements distributed by Secured Horizon were as follows:

Lower - ll2 (28%); Middle -210 (52%);3a Upper - s (1.2%); 3b Upper -21 (6.7%);

and Plough Zone- 48 (11.9%). The Middle Horizon contained more than half the entire

goat assemblage at Ndondondwane, while more than one quarter was recovered from the

Lower Horizon. Only 8o/o of the assemblage was found in the two Upper Horizons, while

a further l2o/o was recovered in the Plough Zone (Tables 52 and 53).

4. Sheep I G o at (,Ov i s / C apr a\

Due to the morphological similarities between the two species, it is a common

practise in zooarchaeological analysis to create a third group for caprine skeletal remains

that are not clearly distinguished as one species or the other. A NISP of 4,386 in the

sheep/goat category represents a high total population ofsheep and goats in the

assemblage (Table 21). The distribution of sheep/goat elements in NISP and by Area at

Ndondondwane included: the central zone of Dung Area - 1 ,8 1 8 Øl .5%); and Mound

Area - 2,263 (51.6%) As well as the peripheral zones of Midden 1 - 105 (2.4%); Midden

2 - Il3 (2.6%); Midden 3 - 35 (0.8%); Transect I -39 (0.9%); and Transect2 - 12

(0.3%), in addition to a surface find of 1 from the Scrape 4 area. The central areas (Dung

and Mound) contained 93%o of thetotal sheep lgoat zooarchaeological assemblage, while

Middens I and 2 held the bulk of material in the peripheral zones (Table 54).
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The most common element representation throughout the site was cranial, rib and

loose tooth fragments. In addition, Midden 2had an unusually large number of radii,

similarly for the Mound Area with a high number of femora recovered (Table 54).

The distribution of sheeplgoat elements by NISP and Secured Horizon \ryas as

follows: Lower - 950 (26.1%); Middle - 1,843 (51.7%);3a Upper - 92 (2.6%); 3b Upper

- 93 (2.6%); and Plough Zone - 583 (T6.4%), as well as the single element from the

surface. The Middle Horizon contained twice the amount of sheep/goat

zooarchaeological material than the next largest assemblage in the Lower Horizon. Both

the Upper Horizons (3a and 3b) were virnrally equal in NISP (Table 55).

The sheep/goat data allows for accurate estimates on the amount of domestic

small stock exploited at the site. This in turn demonstrates the degree of focus on the use

of domesticates at Ndondondwane.

5. Doe (Canis familiaris)

Although not normally considered a contribution to the subsistence strategy of

Southern African Iron Age sites, it must be considered that the dog was the workhorse of

a mixed farming village or homestead. Herding of stock, protection of crops and the

village itself was most likely among the daily activities. The NISP at Ndondondwane was

131 including23 probable domestic dog elements (Table 21). The dog was only

identified in two specific areas of the site, the Dung Area with a NISP of 35 (32%) and

the Mound Area with a NISP of 73 (68%) (Table 56).

The Middle Horizon was the most abundant for the Dung Area, while more

elements were recovered from the Lower Horizon at the Mound Area. Overall, the Lower

Horizon contained the majority of the dog assemblage with a NISP of 39 (43%). The
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Middle Horizon had a NISP of 29 (32%); the 3a Upper Horizon contained only 3 canid

fragments (3.3%) and aNISP of 20 (22%) was recovered from the Plough Zone. No

domesticated dog fragments were identified in the 3b Upper Horizon (Table 57).

The element type distribution was virrually uniform throughout the Areas and

Horizons at Ndondondwane (Tables 56 and 57).

B. Wild species

1. Hippopotamus (Hippopotamus amphibius)

The hippopotamus was recovered in large numbers at Ndondondwane with an

overall NISP of 1,341 (Table 29). Hippopotamus elements were found mainly in the

centralized zones of the Dung Area with a NISP of 32 (2.4%), and Mound Area (NISP of

1,3 l3 - 97 .5%), with frugal amounts in the peripheral area of Midden 1 (NISP 1) and

Midden 3 (NISP 1). No hippopotamus fragments were identified in Midden 2, or

Transects T and2 (Table 58).

Although loose tooth fragments were the most dominant element identified for the

hippopotamus, large amounts of bone fragments associated with lower fore and hind

limbs were also recovered (Tables 58 and 59).

The bulk of the hippopotamus zooarchaeological material from secure horizons

CNISP 516) was recovered from the Lower (NISP 73 - 14.2%) and Middle Horizons

INISP 332 - 64%). There were no identified hippopotamus elements from the 3a Upper

Horizon, and 3b Upper Horizon contained lower numbers (NISP 47).There was a slight

increase in the amount of material from the Plough ZoneHonzon (NISP 64 - 12%)

(Table s9).
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2. African Elephant (Loxodonta africanus)

Elephant zooarchaeological material at Ndondondwane provided atotalNlSP of

560. Almost all (NISP 559) were loose tooth (tusk) fragments. There was only one non-

tooth element present associated with the elephant species, and it was a single rib

fragment. All of the elephant fragments were recovered from the central areas, with the

bulk of the material from the Mound Area (NISP 550 - 98%). No elephant remains were

identified in the peripheral areas (Table 60).

With a NISP of 233 when examined by secured horizon, all but one fragment

were deposited during the Lower (NISP 3 - 1.3%) and Middle Horizons (NISP 229 -
98.3%). The remaining elephant fragment was recovered from the 3b Upper Horizon

(Tables 61).

3 . Common Dulker (,5)¡ lv icapr a grímmí a)

The common duiker is a small antelope that stands 0.50 m tall and may weigh up

to 20 kgs (Jacana 1997). With a NISP of 37, it was the most represented antelope species

at Ndondondwane (Table 62).The elements were only recovered from the central areas

of Dung (NISP 12 - 32.4%) and Mound Areas CNIISP 25 - 67 .6%). No other common

duiker remains were identified in the peripheral areas (Table 62).

With a secured horizon NISP of 27, the bulk of the elements were found in the

Lower (NISP 7 - 26%) and Middle Horizons (NISP 15 - 55.6%), while the remaining

fragments were recovered from the 3a Upper Horizon (NISP 1) and the Plough Zone

CNISP 4). No common duiker fragments were found in the 3b Upper Horizon (Table 63).
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The element distribution v/as very uniform throughout the areas and horizons. The

most represented element was the scapula, with four present in the Mound Area and three

of which in the Middle Horizon (Tables 62 and 63).

4. Bovid Classes

The Bovid classification system refers to elements that are not identified to a

specific species that matched mammals from the Bovidae famiiy, for example African

antelopes. The numerical value represents a size classification system, with 1

representing the smallest and 4 the largest Bovid.

a. Bovid Class I

The Bovid Class I category refers to mammals that are small in stature and weigh

5 - 20 kgs, for example, the common duiker or oribi. A NISP of 397 (Table 21) was

recovered throughout Ndondondwane with the bulk of the zooarchaeological material

from the Dung Area (NISP 280 - 70.5%). The Mound Area contained a NISP of 63

(I5.9%), while the peripheral areas held a combined NISP of 54. All Areas except

Midden 3 contained elements identified as Bovid Class 1. The dominant element

representations included vertebral and cranial fragments, as well as ribs and scapula

(Table 64).

The Middle Horizon contained the majority of the Bovid Class 1 fragments with a

NISP of 205 (54%) and the Lower Horizon held a NISP of 92 (24.1%).The Upper

Horizons of 3a and 3b combined for a NISP of Z2;while a NISP of 63 (I7%) was

recovered from the Plough Zone (Table 65).
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b. Bovid Class 2

Bovid Class 2 represents mammals that weight between 20 and 1 10 kgs, with an

average size of a fully grown sheep or goat, an example of wild bovids in this size class

include the impala and springbok. The overall NISP was 626 (Table 21) with most of the

zooarchaeological material recovered from the central areas, and located in the Dung

Area(NISP 425-68yo),withtheMoundAreaNISP at153 (24%). Theperipheral areas

combined held a NISP of 48 while no identified Bovid Class 2 remains were recovered

from Transect 2 (Table 66).

The elements most abundant in the assemblage included rib and vertebral as well

as cranial fragments (Tables 66 and 67).The majority of the Bovid Class 2 material was

recovered in the Middle Horizon (NISP 309 - 55.2%) and the Lower Horizon (NISP 163

-29%) with few remains in the Upper Horizons (combined NISP of 14) and Plough Zone

with a NISP of 74 (13.2%) (Table 67).

c. Bovid Class 3

The Bovid Class 3 category refers to larger mammals that weigh between I 10 and

500 kgs, such as cattle. Examples include the kudu, nyala and wildebeest. At

Ndondondwane, the NISP for Bovid Class 3 was 752 (Table 21) with the mass of the

assemblage recovered from the Dung Area (NISP 536 -71.3%). The Mound Area

contained a low NISP of 76 (10%), while Midden 1 and2 of the peripheral areas

contained a combined NISP of 109 (14.5%). Midden 3, Transect 1 andZ consisted of a

few Bovid Class 3 fragments for a combined NISP of 31 (Table 68).

The elements most represented throughout the site were vertebral, rib and cranial

fragments (Table 68) with a combined NISP of 384.
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Much of the deposition of the Bovid Class 3 zooarchaeological material occurred

during the Middle Horizon occupation with a NISP of 360 (51%). The Lower Horizon

was found to contain almost one third of the Middle Horizon (NISP 131 - 18.6yo), while

Upper Horizon 3a was found to hold a NISP of 53 (7 5%) and 3b carried a NISP of 4.

The Plough Zonewas found to contain alarge amount of material with a NISP of 155

(22.1%) (Table 6e).

d. Bovid Class 4

Bovid Class 4 represents very large mammals that weigh between 500 and 900

kgs such as the Cape buffalo and eland. The material was only recovered from the Dung

Area, Midden 2 and the Mound Area, with the majority of the NISP of 28, shared almost

equally in the central areas, between the Dung and Mound Areas (NISP 13 and 11

respectively), while Midden 2 contained the last 4. Bovid Class 4 material was found in

all Horizons at Ndondondwane, with a slight increase during the Middle Horizon (Tables

2l and 71). Element representation appeared fairly uniform except a single peak with rib

fragments (Figure 71).

IX. Osteometrics

Osteometrics refers to the measurement of all complete elements or specific

measurable fragments of elements. Due to the high level of fracture from the entire

zooarchae-ological assemblage at Ndondondwane, very few elements were recovered

complete, although several elements possessed complete sections that were measured

following von den Dreisch's (1978) Guídefor Measuring Animal Bones.

A total of I25 complete or measurable fragments of elements were measured from

Ndondondwane, all but one element was recovered from the Dung Area while Midden 1
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contained the other measurable element (Table 72). This is indicative of the higher level

of preservation in the Dung Area than other parts of the site.

Sheep were the most represented species by osteometrics with a NISP of 46;

cattle were second with a NISP of 24; then goats with a NISP of 19 and sheep/goat with a

NISP of 18. The most represented of the wild fauna was hippopotamus and common

duiker both with a NISP of 3. The elements that were most commonly measured were the

scapula, metapodial and astragalus (Table 72).

X. Harvest profïles (age at death)

Determination of age at death (harvest profiles) for specific species at

Ndondondwane allows for the comprehension of herd management strategies. The

frequency of age distribution of domestic species presumably reflects selective choices

made by the inhabitants of Ndondondwane on which products they required from the

herds þrimary - meat, hide or secondary - milk, wool). The age at death is assumed to

be due to intentional culling strategies, although it is likely that individuals in the

assemblage may have died by other means (disease, malnutrition) not detectable through

analysis. Since alternative types of death for domesticates is unknown, all elements age

identified are included in the harvest profiles.

A. Domestics

The domesticated animals as a group amounted to a NISP of 6,298 that were

identified to an age category. A NISP of 1,314 were recovered from the Lower Horizon,

while aNISP of 2,882 were located in the Middle Horizon (Tables 73,73b and74).The

age category of subadult/adult was removed from certain tables for a refined analytical
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process. This is due to the overlapping nature of the age category that may create

oveffepresentation of specific ages at death.

1. Cattle

A total of 1,990 cattle fragments were identified to age at Ndondondwane. As a

whole, cattle were found to be most represented as adults (NISP 686) and subadult/adults

(NISP 477) than the remaining age groups combined (Table 73 and73b).

When examined by horizon, adults and subadult/adults were the most abundant

age groups in the Lower Horizon with NISPs of 135 and 111, respectively and the Middle

Horizon with NISPs of 364 and236, respectively (Table74).

The Dung Area and Mound Area, which are the basis for the central zone of

Ndondondwane, \ryere the most prevalent areas for identified age groups for cattle. The

adult age category was the largest for both areas with a NISP of 398 for the Dung Area

and 208 for the Mound Area (Table76). The juvenile age goup in the Mound Area

(NISP 203) was almost equivalent to the adults.

When examined by secured horizons and percentages, an indication of the

slaughter pattern emerged. Very little foetal and infant remains were identified, but by the

juvenile stage over 20%o of the cattle population were slaughtered (26.50lo in Lower

Horizon - Table l5a and20.l% in Middle Horizon - Table 75b). By the subadult age a

further 26.5% of the cattle population were culled in the Lower Horizon and28.2Yo in the

Middle Horizon. Therefore, prior to adulthood, 56.4% of the cattle were culled in the

Lower Horizon and 50.3o/o in the Middle Horizon (Tables 75a and 75b and Figure 6.1).

This represents the intentional strategy to allow nearly half of the cattle herds to survive

past the optimal age for human consumption.
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2. Goats

Only 492 goat fragments were afforded an age category from the Ndondondwane

assemblage. The overall counts demonstrated that 41.7% of the goats were culled at the

adult stage of life. Beginning with the juvenile category NISP 55), each consecutive age

goup nearly doubled in NISP, i.e. subadult NISP ll2 and adult NISP 205 (Table74).

All but 8 identihed goat fragments originated from the central zone of

Ndondondwane, the Dung CNISP 130) and Mound CNISP 243) Areas. Both of these areas

demonstrated a parallel pattern of increase between the numbers of goats killed to the

aging population (Table 77). This trend is further reflected in the Lower and Middle

Horizons, where the quantity of culled goats increased in direct context to the increase of

age groups (Tables 75a and75b).

When examined by secured horizon, the Lower Horizon exhibited the tendency to

slaughter 53.8% of the goat population before reaching the adult stage of development

(Table 75a). While only 42.7o/o of the goat population was culled prior to adulthood in the

Middle Horizon (Table 75b).

3. Sheep

A NISP of 1,232 sheep bone fragments were categorized into an age caIegory.

The age classes with the largest NISP for sheep was adult (385) followed by subadult

(326). When compared to cattle where the NISP increased more dramatically as the age

reached adulthood, sheep culling numbers increased sharply between the juvenile and

subadult stages, then a gradual increase into adulthood (Table 73). These results are

visible by secured horizon where on average there are larger numbers of sheep culled

prior to adulthood (Table74).
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When combined, the central areas consisting of the Dung and Mound Areas

contained almost 94o/o of the entire sheep assemblage categonzed to an age group. The

Dung Area exhibited a spike in sheep culling atthe subadult age range that decreased

slightly into adulthood. A similar trend was found in Midden 2. Conversely, the Mound

Area demonstrated a gradual increase of culled sheep between the subadult and adult age

ranges, comparable to the findings from Midden 1 (Table 78).

By secured horizons the sheep culling patterns demonstrated that 65.3% of the

sheep assemblage was harvested prior to adulthood in the Lower Horizon (Table 75a).

The Middle Horizon showed that 61 .2o/o of sheep were culled before the adult stage of

life (Table 75b).

4. Sheep/Goats

The combined caprine goup contained a total NISP of 2,584, the largest of all

domestic species. The most prevalent age category present for sheep/goats was the

juveniles with a NISP of 729, while the subadults (NISP 510) and adults (NISP 520) were

almost equal in quantity (Table 74).The harvest pattern for the combined caprine

category was not congruent with either the sheep or goat patterns described above. One

probable reason is that younger caprines possess little identiffing markers and are less

distinctive as to specific species (sheep or goat). These caprines are then more likely to be

placed in the combined category of sheep/goat, whereby creating an over-representation

of the juvenile age group. Therefore caution must be used when examining the sheep/goat

data for harvest profiles.

Similar to that of the other domestic species, the majority of the sheep/goat

assemblage assigned an age category originated from the Dung CNISP I,37 4) and Mound
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(NISP 967) Areas. Middens 7 , 2 and 3 contained the bulk of the sheep/goat assemblage

from the peripheral areas with a NISP of 198. The slaughter pattem for the Dung Area

did not fluctuate between the juvenile and the adult age categories, with totals averagtrng

at22o/o (when disregarding the subadulladult category) (Table 79).

By secured horizon, the Lower Horizon exhibited a slaughter peak at the juvenile

stage while the Middle Horizon displayed a slaughter spike at the adult age category

(Tables 75aand75b).

B. W¡Id

A total NISP of 1,202 wild fragments were identified to an age category. The

majority were mature individuals (NISP 838); either subadult/adult (NISP 4T2) or adult

(NISP 426).The most commonly represented mature wild species were the hippopotamus

CNISP 92) and the common duiker (NISP 24). Bovid Class 1 (NISP 103); Bovid Class 2

(NISP 208); and Bovid Class 3 (NISP 326) were the most prevalent mature size class

mammals present at Ndondondwane (Table79a).

XI. Sexing

The high level of fracture and other taphonomic agents on the zooarchaeological

material from Ndondondwane proved difficult with sex identification of the assemblage.

Only 330 elements possessed enough indicators to provide sex identification. tn addition

to cranial and pelvis fragments used for sex determination, other elements exhibiting

extreme robusticity and enlarged muscle attachments were used as indicators for male

sexual dimorphism.

A combined NISP of 313 elements were identified to sex within the domesticate

category. Of the 55 identified cattle fragments, 19 were determined as female (or



112

probable female) and 36 as male. Of 141sheep, 60 were identified as female and 81

male. Also,22 female and 30 male goats were identified. The combined sheep/goat

category had 65 individuals identified to sex, one castrated male, 24 female and 40 male

(Tables 73c and 80).

From the wild fauna, 12 males and 5 females were identified. The species were

widespread with Bovid Class 2 and suid as the only classes with more than one individual

determined to sex (Tables 73c and 80).

XII. Taphonomy

Taphonomic processes refer to zooarchaeological assemblage attrition induced by

both pre-depositional activities (cut and chop marks, breakage during processing,

burning) and post-depositional activities (rodent and camivore gnawing, weathering,

farm implement damage, excavation damage).

A. Pr e- dep o s itío n al øctivitie s

Assessment of alteration and modification of the zooarchaeological assembiage

by human activity prior to discard assists in determining butchery practices as well as

types of food processing and preparation.

1. Butchering

A total of 1 103 bone and bone fragments exhibited some form of butchering such

as chop marks, slic_e marks or impact marks. Cattle displayed the highest number of

elements with evidence of butchering at 268, while the combined caprines (sheep and

goats) had a total of 243 bones. The taxon with the largest total of worked butchered

among the wild fauna was the hippopotamus with a NISP 15. Several bones exhibited

butchering marks indicative of disarticulation (Table 81).
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The Mound Area contained the most butchered remains with a NISP of 593, while

the Dung Area held the second most abundant with a NISP of 445 (Table 8i). In total,

2.3%o of the entire zooarchaeological assemblage at Ndondondwane exhibited evidence of

butchering (Table 82b). The majority of the butchered remains were recovered from the

Middle G\USP 434) and Lower Horizons (NISP 273) (Tables 82 and 82b).

B. P o st-dep o sitio n øl øctiv itie s

Identification of taphonomic influences on a zooarchaeological assemblage after

discard aids in factoring the causes of bone degradation and the high percentage of

unidentifiable bone fragments recovered at an archaeological site.

1. Burning

Although commonly occurring at the time of deposition, buming was better suited

to be grouped into post-depositional activities due to it being the end result of other

activities such as food preparation, roasting and choice of placement for deposit. The

zooarchaeological material that exhibited evidence of buming amounted to a NISP of

2,642 fragments. The bulk of the burned material was either charred black (\IISP 1,555)

or calcined white CNISP 424),both demonstrating the existence of prolonged direct

exposure to high heat and flame (Table 82).

The Dung Area contained the bulk of the burnt bone fragments with a NISP of

7,347 . Charred bone (black) represented the majority of the burnt assemblage with a

NISP of 947, while only 98 fragments exhibited calcined (white) damage. A NISP of 543

burnt bone fragments were recovered from the Mound Area. The majority of which were

categorized as "bumed". This was the level of identification by Voigt and von den

Driesch (1984) for burnt material from the Mound Area and therefore had to be
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incorporated into the data-set as such. Of the peripheral areas, Middens 1,2 and3

contained the bulk of the burnt material, with a NISP of 707. The mass of this assemblage

was charred black (NISP 415) or calcined (NISP 284) (Table 83). The majority of the

burnt material was recovered from the Middle Horizon (NISP I,425) with 892 identified

as charred black (Table 84).

2. Weatherine

Levels of weathering assist in determining rates of preservation across the site. In

general, 49.2% of the assemblage exhibited evidence of heavy weathering, while 31.9%

was moderate,IS.2Yo was light and 0.7o/o was pristine in preservation (Table 85).

When examined by secured horizon, the 3 Upper and Plough Zone contained the

highest percentages of heavy weathering throughout the site (94%o and7\%o respectively).

The Lower Horizon and Middle Horizon (42Yo and 47o/o respectively) demonstrated

reduced evidence of taphonomic processes while Upper Horizons 3a and 3b contained the

least amount of heavily weathering with25%o and2%o respectively. Please note that very

little material was recovered from these two horizons overall (Tables 85 and 86).

3. Camivore and rodent grawing

Damage to a zooarchaeological assemblage by carnivore and rodent activity is a

corrunon occuffence in the archaeological context. Quantifuing the level and instigator of

the damage to the assemblage reduces the level of taphonomic bias present during

zooarchaeolo gical analysis.

A total of 966 bone fragments exhibited evidence of camivore andlor rodent

gnawing damage at Ndondondwane. The domestic species amounted to a NISP of 726

(752% of the gnawed assemblage); with 316 identified cattle,406 caprine and 4 dog
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elements (Table 89). The majority of the identified wild species damaged by gnawing

included hippopotamus and monitor lizard. Most of the remaining gnawed assemblage

was assigned to a size class (Table 89).

Of the 800 bone fragments from secured horizons that exhibited gnawing activity,

207 were recovered from the Lower Horizon and382 from the Middle Horizon. The

Upper 3a and 3b Horizons contained 46 fragments and the Plough Zoneheld 165 (Table

88).

Overall, l8o/o of the gnawed assemblage exhibited evidence of rodent activity

while 22Yo demonstrated carnivore presence (Table 87).

4. Fraqrnentation

Levels of fragmentation represent survivability of bone elements against all

taphonomic influences over time. This is measured by assigning a numerical value to the

aveÍage size of an element at the time of analysis, for example, a complete bone is

assigned a numerical value of 1 ; more than three quarters of an elemenf ís 2; half equals

3; to chipped fragments of unidentifiable bone (splinter) possessing a numerical value of

7. 'When quantified, the average levels of fragmentation found throughout the site assist

the analyst in determining the stages of zooarchaeological assemblage preservation and

further effects of taphonomic processes on the bones themselves.

a. Fragmentation bJ) activítv area

The Mound Area of the central activity zone contained the highest percentage of

complete bones throughout the site at9.3%o. Midden 1 in the peripheral zone contained

3.7Yo complete elements. The site average for complete bones was 4.9o/o. Overall, the

Mound Area was well above average for accumulation of larger fragments than any other
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area at Ndondondwane. The Dung Area and Midden 1 also exhibited better than averuge

preservation. Midden 3 and Transect 2 demonstrated the poorest bone preservation in

context to fragmentation with95.3Yo and94.7Yo, respectively of their assemblages

consisting of less than one quarter of an element present (Table 89).

b. Fragmentatíon bl¡ horÌzon

'When examined by secured horizon, the data exhibits a relative uniform level of

element fragmentation for each horizon. On average, between 8o/o and 1 1% of the

elements were recovered at half its original size or larger, while between 80% and93%

were recovered at less than a quarter of the original size. The only anomaly was the

3b.Upper Horizon where 38.5% of the assemblage analyzed consisted of half the size of

an element or larger, while only 35.5%o of the assemblage was less than one quarter of the

original size (Table 90).

In general, an overall uniform fragmentation pattern existed between horizons and

areas at Ndondondwane. As the deposition became shallower, the frequency of smaller

bone fragmentation increased. The Mound Area and Midden 1 did contain a slightly

higher average of larger bone fragments when compared to the remainder of the site.

XIII. Cultural modification of bone, shell and ivory

Modified bone, shell and ivory in the form of tools and adornment are common

finds at EIA sites throughout KZN (Voigt and Peters 1994:113) and were recovered from

Ndondondwane. Overall, a small percentage of the assemblage exhibited evidence of

modification (NISP 369), while a further NISP of 136 did not show any sign of

modification, but did possess evidence of use through the presence of polish (Tables 91,

92 and 93). Bone tools and adornment were mainly located within the central area of the
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site (Dung and Mound) with a NISP of 360 (Mound NISP 272;DungNISP 88). The

remaining nine modified elements were scattered amongst Midden 1 (NISP 6); Midden 2

(NISP 2) and Transect 1 (NISP 1) (Tables 93 and 81). Furthennore, the bulk of the bone

modification was recovered from the Middle Horizon CNISP 97 - 59% of the

assemblage). Much of the remaining bone, shell and ivory fragments were found in the

Lower Horizon. Very little was recovered in the Upper Horizons.

Link shafts and points (NISP 164;44.44%) consisted of the bulk of the tools

recovered. Furthermore, awls were quite abundant with a NISP of 37 along with eyed

needles, scoops and bone handles. Also, worked ivory fragments (NISP 1569) and arm

bangles (NISP 45) were recovered in large amounts.

XIV. Conclusion

This chapter described the results of the extensive zooarchaeological analysis

applied to the assemblage from Ndondondwane. Zooarchaeological analt¡ical processes

were addressed including frequency and distribution of the entire zooarchaeological

assemblage by spatial and temporal factors. Furthermore, in-depth examination of animal

species present; domestication ratios; element representation, aging and sexing

identification and profiles; and taphonomic processes of both pre and post deposition

were all completed.

The total assemblage amounted to a NISP of 47,048 bones, shell and fragments,

of which 18,481 (39.3%) were identifiable to a relatively fine taxonomic level. ln terms

of spatial distribution, almost 82o/o of the assemblage was recovered from the central zone

of Ndondondwane (the Dung and Mound Areas) with the remaining lsYolocated within

the peripheral areas. A very large number (n:88) of domestic and wild species were
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recognized within the massive assemblage. The vast majority of remains belonged to

domestics, with the combined sheep and goat taxa dominating the assemblage.
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Chapter 7: Analysis of Data from Ndondondwane

I. Introduction

Analysis and interpretation of the zooarchaeological data from Ndondondwane

not only involves examination of the processed data, but requires a knowledge and

resource base that transcends zooarchaeology in order to attempt to comprehend daily

activities at a complex site such as Ndondondwane. The purpose of this chapter is to test

the original research questions and hypotheses presented in Chapter I against the

zooarchaeological data presented in Chapter 6 in conjunction with ethnographic herding

practise information discussed in chapter three. Each question will be listed individually

with corresponding interpretations in each section. The second part of this chapter

examines the taphonomic data from Chapter 6 and discusses its effect on the any

interpretations that one can make about the zooarchaeological assemblage from

Ndondondwane.

II. Qualification of research questions

The following section addresses the research questions and objectives that were

outlined in the first chapter utilizing the analyzed zooarchaeological data from Chapter 6.

The answers to the research questions will contribute to increased comprehension of EIA

subsistence strategies in KZN. Each research question will be presented, as it was in

Chapter 1, with corresponding information to satisfu that question in the following

paragraphs.
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A. Reseørch question 7: ll'as the communíty of Ndondondwøne more relíønt on

domesticated animøls or were wild ønimals the primary proteín source?

To answer this question, the zooarchaeological data had to be quantified using

NISP with sums and percentages compared by type of domestication (domestic versus

wild) as well as gross counts of each species present. All molluscs and potentially

intrusive species, such as most rodents, reptiles and amphibians, were not included in the

wild category. These were considered as non-food or ceremonial contributions to the taxa

at the site.

The identified domesticated species amounted to a NISP of 9,191, while the

number of identified wild species totalled 3,959. The wild NISP included 1,010

hippopotamus and 559 elephant ivory fragments. These fragments have no correlation to

subsistence strategies since the ivory was collected for creation of tools and adornment,

not for food. Therefore, the ivory fragments were removed from these calculations and a

new total wild NISP of 2,390 was calculated.

The domestictaxa of Ndondondwane outnumbered the wild by a ration that was

2.3:1 with ivory and a 3.8:1 ratio with ivory removed from the equation (Table 29).The

more realistic ratio of the relative importance of potential food taxa is the one without

ivory.

Even though a domesticated stock far outnumbered wild taxa in the overall

zooarchaeological assemblage, the high diversity (in spite of their low individual

frequency) of wild species found within the confines of Ndondondwane demonstrates

that the inhabitants did not focus on solely consuming their domesticates. It is likely that

the occupants ventured out to collect exotic game in order to expand their menu options
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or for particular ritual needs. The deficiency of wild skeletal part abundance in the

assemblage may not be due to the lack of a continued hunting strategy, but rather the

hunters need to "lighten" the carcass at the kill site in order to be able to haul the meat

back to the settlement. This concept was introduced by Perkins and Daly (1968) as the

Schlepp Effect (to drag). This essentially means that in order to carry or "schlepp" the

premium sections of a killed wild animal back to the settlement, the hunters would

remove and discard the least important parts of the animal (heavy bones with least

amount of usable meat) to make the carcass more portable. This theory also discusses the

likelihood that the farther the distance of the kill site from the settlement, the lighter the

load may need to be, therefore less number of bones will be carried back with the carcass

(Lyrnan 1994:224).

For an indication that Ndondondwane hunters were reducing the weight of a

carcass prior to returning to camp, alarger percentage of the core elements should be

present in the assemblage than less premium sections of the carcass. For example, core

elements will include: upper limb long bones (femur, humerus); vertebra (especially

thoracic, lumbar and sacral); ribs; scapula and innominates. This would appiy more for

the larger hunted species that would require disarticulation over that of the smaller sized

animals that could be transported whole.

Due to the high level of bone fragmentation and weathering (taphonomic

processes) at Ndondondwane, an accurate calculation of element frequency of wild

species was not possible. Of the few identifiable wild fragments from the

zooarchaeological assemblage of Ndondondwane, there is some indication that the schlep

effect was plausible. For example, two (66%) of the three fragments of Cape buffalo
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recovered at the site were core elements (femur and scapula), the third was a radius

fragment. From Ihe equíds,three (75%o) of the four fragments were core elements (femur,

humerus, innominate) while the fourth was a metapodial. The mountain reedbuck

assemblage amounted to 62.50/o core elements (innominate (2), femur, vertebra and

scapula). Conversely, both identified fragments of the nyala were non-core elements as

well as 60% of oribi. A larger sample of identifiable elements from larger wild species

would be necessary to gain a better understanding if the schlepp effect was present at

Ndondondwane.

The Schlepp effect is often made useless when there is severe attrition in the

assemblage due to taphonomic processes. The very fragments often seen appearing in

schlepped assemblages are those that preserve best (e.g. denser and early fusing

elements). As demonstrated above and in Chapter 6, there is little evidence for

differential attrition. Hence, the inhabitants were clearly selecting for higher quality and

meatier portions from the wild game and were discarding the meat-poor elements.

Therefore, the inhabitants of Ndondondwane would appeffi to be most reliant on

their domestic stock, at a ratio of almost 4: 1 . Wild fauna did represent 25o/o of the

identified assemblage, demonstrating that it constituted a small, but important component

of the subsistence strategy.

B. Resesrch question 2: ø) If domestic anímøls were the primary source of

meøt, was subsistence specialized or generalized?

To determine if a specialized or generalized subsistence economy was utilized at

Ndondondwane, taxonomic diversity must first be established. If the economy at

Ndondondwane was specialized, there should be a high concentration of a single specific
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domesticate taxa (i.e. cattle) identified within the zooarchaeological assemblage.

Conversely, if a generalized subsistence economy is present at Ndondondwane there

would exist a taxonomic diversity of domesticates intermixed with a variety of wild

specimens in the assemblage (Cruz-Uribe 1988: 179; Schmitt and Lupo 1995: 496).

The dominant domestic species present at Ndondondwane were cattle, sheep,

goats and the indeterminate caprine grouping of sheep/goat. Less well represented are

domestics, such as dog and chicken. Cattle were the most common individually identified

domesticate with a NISP of 2,593, while sheep (NISP 1,529), goats (NISP 535) and the

indeterminate sheep/goat (NISP 4,386) were the most abundant domestic grouping of

caprines with a combined NISP of 6,450 (Table 29). Therefore an estimated overall small

stock to cattle ratio of 2.5:1 existed at Ndondondwane. In order to estimate the NISP of

sheep and goats present at the site and eliminate the indeterminate sheep lgoat category, it

was determined that the identified goat fragments amounted to 28.5yo of the total amount

of sheep fragments. Therefore, it can be concluded that 1I.5% (NISP 3 136) of the

indeterminate sheep/goat assemblage canbe classified as sheep, while 28.5% CNISP

1250) would consist of goat. If so, then sheep comprise a NISP of 4,665 and goat amount

to a NISP of 1,785. From the modified caprine calculations, the dominant domestic

species at Ndondondwane consisted of sheep with a NISP almost twice that of cattle.

Therefore, domestics far outnumber wild fauna by a ratio of 3.8: 1 and sheep are

the most dominant domestic species present at the site. Cattle consist of more than half

the number of sheep. Therefore, it can be deduced that the inhabitants of Ndondondwane

practised a generalized herding economy.

b) Domestic ønimøls were exploited for which products (primøry: nteat, bone,
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ønd/or secondøry: milk, wool)?

Harvest profiles otherwise known as age-at-death profiles assist the analyst in

determining the nature of exploitation of the domestic species from Ndondondwane.

Harvest prof,rles quantify the age at time of slaughter for each domestic species. The

aglng profiles are often complemented with sex identification for more accurate analysis

to determine type of product exploitation (Davis 1993; Greenfield 1988; Payne 1973).

Specific frequencies of domestic species sex and age at death distribution assist in

ascertaining herd management practices such as selective culling patterns that may be

based on seasonality, or aging (Ritz and Wing 1999: 179). Epiphysial fusion rates and

tooth eruption sequences were used to accurately identifu age at time of death.

Only the species that could be identified to the species-level of taxonomrc

identification were used for the calculation of harvest profiles - the three domestics of

cattle, sheep and goats. The data from indeterminate sheep/goats must be used cautiously

due to an identification bias ofjuvenile caprines. Younger caprines are more difficult to

differentiate between sheep or goat, and were therefore disproportionately grouped into

the indeterminate category of sheep lgoat. This in turn creates a dramatic over-

representation ofjuvenile caprines which causes a spike in the harvest profile that may

skew the other data. Therefore, the spike ofjuveniles within the sheep/goat category must

be noted, but caution on possible bias is recommended. The data in Tables 74 and 15

present the percentages of all age data, including subadulladults. However, these data are

not considered useful in this context and the data are recalculated after the indeterminate

category was deleted (Tables 75a and b).
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1. Cattle

When calculated by secure horizon, cattle in the juvenile stage demonstrated a

culling pattem of over 20% (26.5% in Lower Horizon - Table 75a md20.l% in Middle

Horizon - Table 75b). A further 26.5% of the cattle population were culled by the

subadult stage in the Lower Horizon and28.2Vo in the Middle Horizon. Therefore, prior

to adulthood,56.4yo of the cattle were culled in the Lower Horizon and 50.3%o in the

Middle Horizon (Tables 75a artdTÍb and Figure 6.1). Throughout the entire site, over

54o/o of the cattle population were culled prior to adulthood (Table 73b and Figure 3).

Sex determination for cattle was based on horn cores, innominates, and other

sexual indicators. However, there were very few identifiable fragments. From the data

that was compiled, 86% of the juvenile and subadult cattle population that could be

identified as male. The ratio was virlually uniform between males and females at the

adult stage (Table 73c). This suggests that the focus was to maintain a breeding

population by selectively culling most of the males at a younger age and keeping the

females alive into adulthood. The culling ratio was expected to be higher for the females

during the adult stage, but the resultant drastic increase of culled females demonstrates

the change in pattem as the cattle population aged.

This demonstrates a relatively biased culling pattern with an emphasis upon males

up to the adult stage þrobably for meat exploitation), during which the intention changes

to herd maintenance - to keep alargeportion of the herd älive. If the focus of exploitation

for young cattle was meat based, then the expected harvest profile would indicate a

drastic increase in mortality at the subadult stage. Subadults have reached the optimal

size and weight for slaughter for meat (Payne 1973).
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2. Goats

When frequencies are calculated by secure horizon, the Lower Horizon exhibited

an emphasis on adults, with 46.1% of goats culled as adults (Table 75a).The proportion

of adults dramatically increases in the Middle Horizon, with 57.3%o (Table 75b). The

culling pattern for goats from all contexts and periods across the site intermediate

between that of the Lower and Middle Horizons with 53.9o/o of the population

slaughtered as it reaches the adult stage (Table73b and Figure 3).

Analysis of culling patterns by sex determination revealed that only 1 8% of the

male population were slaughtered prior to adulthood, though 82o/o of the males were

slaughtered as adults (Table 73c).

Overall, the culling pattern for goats at the site is below the average for

domesticates during the pre-adult stages. This demonstrates an effort of maintaining older

individuals in herds for purposes other than meat. The likely reason is that they were used

formilk (cf. Greenfield 1988; Payne 1973).

3. Sheep

When examined by secured horizons, the sheep culling pattems demonstrated that

65.3% of the sheep assemblage was harvested prior to adulthood in the Lower Horizon

(Table 75a), while 61.2% of sheep were slaughtered before the adult stage of life in the

Middle Horizon (Table 75b). On a whole, almost 60% of the sheep population were

culled prior to adulthood (Table 73b and Figure 6.3). A large increase occuffed at the

subadult age category with almost 35yo of the population slaughtered (5Yo more than the

domestic average).
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When analyzed by sex determination,T6Yo of the slaughtered pre-adult population

were male. During adulthood, the culling pattern was more uniform, with 53%o being

female (Figure 73c).

With60% of the sheep population culled before adulthood and a large portion

culled at the subadult stage, the subsistence strategy for sheep is focused on meat

exploitation (Greenfield 1988; Payne 1973).

4. Sheep/Goat

With the sheep/goat category, almost 72%o of the population was slaughtered prior

to adulthood. Furthermore, the tables demonstrated a large increase at the juvenile culling

stage at 40o/o of the population (10%higher than the overall average - Table 79). The

results appear to correspond to the general sheep culling pattern described above.

Furthermore, when it is realized that most likely 11.5% of the sheep/goat assemblage

represents sheep and28.5%o goats, the culling patterns of younger individuals remain high

for the sheep population. Further reinforcing the meat based economy for sheep

mentioned above.

In summary, the harvest profiles revealed that younger populations of cattle and

goats were culled at a lower rate than sheep at Ndondondwane. This suggests that sheep

were primarily used for meat while cattle and goats were used for secondary products

(Greenfield 1988; Payne 1913).

c) Did the occupønts of Ndondondwøne rely most on primary or secondøry

products from their domestic herd?

This research question is a second part to Question 2b above. It delves deeper into

the interpretation of the harvest profiles. In order to determine what the main form of



188

economy was at Ndondond\¡/ane, overall ageing and sexing groups had to be determined,

then fit into an age and sex grouping that is associated with a culling pattern for primary

or secondary products.

As was determined in Question 2b above, pre-adult cattle and goats were culled at

a much smaller rate than that of sheep. The highest rate of age at death for sheep was at

the subadult stage where 35o/o of the population was culled. According to Payne (1973:

282) this is the optimal age to cull a herd when the primary product of meat is the focus.

The higher culled percentage of adult aged cattle and goats is indicative of more

than a meat based economy. With the goat population,600/o of the herd lived into

adulthood demonstrating a focus on secondary products. The inhabitants of

Ndondondwane placed goats in higher regard than sheep for these secondary products,

which most likely was milk. Normally, a further indicator of a milk-based economy for a

specific herd was an increase in mortality of females after adulthood, oddly this was not

found at Ndondondwane (likely due to a sampling bias) where slaughtered males

increased in number over that of females into adulthood (FigureT3c).

The cattle culling patterns differed slightly from that of the goat. By adulthood,

only 460/o of the population remained, demonstrating a mixed strategy. At

Ndondondwane, cattle were slaughtered at a higher rate than goats in the pre-adult stages

of life, yet a large portion of the herd is maintained past the optimal age indicative of a

meat-based economy. From this evidence, cattle were exploited for both a meat- and

milk-based economy.

Upon close examination the question arises as to why would the occupants of

Ndondondwane cull older cattle when the obvious emphasis was on younger (and more
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delectable) sheep? Ethnographic research (chapter 3) has demonstrated that cattle are

deeply immersed in many facets of cultural and ceremonial activities of numerous

Eastern and Southern African herding societies.

Chapter 3 introduced typical ethnographic herding patterns of various African

cultures with similar herding strategies to that of Ndondondwane. Many of the cultures

held cattle in high regard, deeply entwining cultural belief systems and ceremonial

practises with cattle herding strategies. In context to Ndondondwane, the irregular ratio of

cattle culling patterns when compared to sheep and goats is due to the common slaughter

practises for ritual andlor ceremonial events. The Shona of Zimbabwe would slaughter

cattle during specific ceremonial practises, for example: the ritual sacrifice of cattle

(usually a bull) provided to a mother whose daughter is about to be married; the

conclusion of a burial service as the mourners return to the village; a wedding ceremony;

or when an important and respected person visits a village (Gelfand I97l: 726-127;

Thorp 1995:71). Therefore, consumption of older cattle was accomplished by conscious

choice. Essentially, the slaughter pattems of older cattle at Ndondondwane were the

likely result of feasting practises during ritual and ceremonial activities.

Therefore, through interpretation of harvest profiles of the domestic species

consisting of cattle, sheep and goats, it has been determined that sheep were exploited for

a meat-based economy, goats were utilized primarily for milk or other unknown

secondary products and cattle were exploited for milk and meat (on a ceremonial

feasting level). Overall, this would provide the occupants of Ndondondwane with a well

balanced subsistence strategy, purposely and efficiently exploiting all of its main

domestic resources.
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C. Research question 3:

a) Did the occupants of Ndondondwane pursue a mixed huntine and fishine

strategy among the wild animals that was a reflection on the diverse availability of the

fauna in the wild?

When a wide diversity of food resources is found available in the surrounding

region of a settlement, it is assumed that the local human population would attempt to

exploit the maximum yield possible for continued sustenance and menu variety. With

Ndondondwane located adjacent to the Thukela River, access to aquatic fauna such as

fish was available. Furthermore, the territory around the site sustained a wide variety of

mammalian species that would offer a diverse menu.

To determine if fishing occurred at Ndondondwane, examination of the

taxonomic inventory (especially species identification) with frequency of occurrence was

conducted. From this taxonomic list it can be determined the presence of wild fauna

choices for sustenance and conversely, what wild fauna were known to be present and

disregarded as a food source. Through zooarchaeological analysis, a NISP of 186 fish

fragments were recovered throughout Ndondondwane; this amounts to only 0.4o/o of the

entire assemblage. The majority of the fish bones were located in the Mound Area (NISP

169). The bulk of the fish assemblage was deposited in the Middle Horizon with a NISP

of 91 (Tables 6.26 and 6.39). Although some fish remains were recovered from

Ndondondwane, at 0.4o/o of the entire assemblage it can be determined that fish were not

intensively exploited as part of the subsistence strategy.

A common misconception is that a collection bias may have slightly altered the

recovery process during the excavation by Greenfield and van Schalkwyk (1995-1997).
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The use of dry sieves with 0.5 cm square (1/4 inch) mesh would have selected against the

recovery of fish, since the majority of fish elements were very small andlor fragmented.

However, the extensive wet-sieving of sediments and recovery of minute bones with

cheese cloth compensated for the possibility of a recovery bias and found very few fish

elements. Therefore, fish were clearly of very minor importance to the people of

Ndondondwane.

Furthermore, ethnographic research has revealed that there existed an aversion to

fish consumption among Bantu speaking societies. Two viewpoints were listed as to why

fish were not considered part of the menu. 1) A fear existed by some that if the fish were

removed from the water, the water in the river would dry up and threaten the health of

herds, crops and humans. 2) Fish were also regarded as water snakes, and snakes are

rejected as food due to a belief that ancestor spirits may reveal themselves in the form of

snakes. Only diviners normally use snakes for rituals, potions and adornment.

Traditionally, any animals used for witchcraft were left alone by most societies (Beukes

2000: 4I-43; Holtz 1996:91).

b) In terms of the wild taxa. was the occupant's economy driven by a culturall)¡

selective strateg)¡?

Continued from research Questions 3a and 3b, a pattern of selective strategy can

be determined exhibiting overall choice by hunters that included specific wild species in

the zooarchaeological assemblage. The frequencies of wilã taxa identified at

Ndondondwane will determine if conscious choices may have been made on food

selection.
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As determined from research Question 1, wild zooarchaeological remains

represent a much smaller sample of the assemblage than the domestics. Yet, individual

wild mammals that were likely hunted (disregarding intrusive species such as rodents)

were found to total 38 different species (Table 23). Therefore, even though the NISPs for

the wild fauna were considerably lower than that of domestics, hunting was indeed

prevalent during the occupation of Ndondondwane. Furthermore, due to the large

diversity of wild species identified in the assemblage, it can be assumed that the hunters

likely did not normally predetermine a specific species for meat (other than

hippopotamus), but rather killed the game they happened upon or tracked. It is probable

that certain species encountered while hunting were spared or avoided due to the

potential presence of cultural beliefs or taboos. Ethnographic research may provide some

insight into this possibility, but it is not testable by zooarchaeological analysis.

D. Reseørch questíon 4: Is there a discernøble dffirentiation of dietary pøtterns

between the muín chronologícøl horìzons øt Ndondondwane?

The determination of differing subsistence strategies between each horizon at

Ndondondwane was examined through taxonomic inventory and frequencies of the

presence/absence ofeach species for each secured horizon.

In general, the NISPs for each secured horizon are as follows:

1. Lower Horizon - contained an overall NISP of 2,449 that included I,924

domestic fragments and 475 wild. Furtherrnore, the Lower Horizon consisted of almost

25Yo of the entire assemblage.

2. Middle Horizon - with a total NISP of 5,418 that signifies almost 55% of the

Ndondondwane assemblage, the Middle Horizon represents the peak of deposition for
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zooaÍchaeological material at the site. The Middle Horizon contained a NISP of 3,915

domestic fragments and 1,503 wild.

3a. Upper Horizon- denotes the abandonment phase of the existence of

Ndondondwane. A NISP of 271was recovered from this level, which represents a

dramatic plummet from the Middle Horizon.

3b. Upper Horizon- represents the re-utilization of Ndondondwane and contained

a total NISP of 321that consisted mainly of domestics (NISP 242) over wild (NISP 79).

4. Plough Zone - is the culmination of all horizons displaced by agricultural

activities as well as site erosion. The total NISP 1,503 indicates a considerable portion of

the assemblage out of true context.

1. Harvest profiles

The harvest profiles for domestic species by horizon demonstrated a decrease of

culled pre-adult populations for both cattle and goats from the Lower to the Middle

Horizon. Cattle exhibited a 6Yo decrease and goats 1 1%. FurtheÍnore, the number of

juveniles slaughtered for both cattle and goats decreased by 6-7% from the Lower

Horizon to the Middle Horizon. With sheep, the juvenile culling pattem increased while

the subadults decreased over the same time span (Tables 75a and 75b). The change in the

cattle and goat culling patterns may represent a minor refinement to the harvest profile

during the time when the site was reaching its peak occupation period (Figures 17 to I9).

2. Domestic populatíon growth

Also, domestic populations increased by an astronomical rate between the two

main temporal periods (Lower and Middle). The total NISP for domestic species during

the Lower Horizon amounted to 9lI (310 cattle; 78 goats; 147 sheep and 436
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sheep/goats). The total NISP increased to 2,136 domestics by the end of the Middle

Horizon, with each species more than doubling in number (Tables 75a and 75b). By the

onset of both of the sub-phases (Upper 3a and 3b) of the Upper Horizon, the populations

of all domestic species plummet to amounts that are nearly non-existent, for example

total NISPs of 193 in 3a Upper and242 in 3b Upper (Table 30b). This was likely

associated with the expansion of the site and an increase of the size of the human

population. Furthermore, the decrease of zooarchaeological material in the Upper

Horizons reflects the lower human population as the site was abandoned.

3. Presence of wild fauna

In general, the bulk NISPs for Ndondondwane by secured horizon demonstrated

massive increases from the Lower Horizon (NISP 475) to the Middle Horizon (NISP

1,503), which more than tripled in the amount of zooarchaeological material deposited.

The number of wild material virtually dissipates by the Upp:r Horizon with a total NISP

of 151 for both the 3a and 3b Upper levels (Table 39). When examined by class, the

Middle Horizon contained the bulk of the material for every wild class present at

Ndondondwane. The Lower Horizon had the second highest total for each of the wild

classes at the site. Little was recovered from the Upper Horizons (Table 40).

Furthermore, the bulk of the wild fauna was recovered from the central zone of

Ndondondwane which represented 95o/o of the wild assemblage (Table 38).

Due to the magnitude of the wild fauna deposited within the centralized zone, it is

apparent that the males of Ndondondwane were directly associated with all aspects of the

wild fauna, from hunting and butchering to consumption. The wild. zooarchaeological

remains rarely appear to exit the central areas, therefore remaining within the confines of
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the centralized male activity areas. Although, this may demonstrate that the wild

carcasses were butchered within central areas and the bones were deposited there, it is

likely that the meat was distributed for all the occupants to consume.

4. Presence of ivory

A total NISP of 1,569 fragments of ivory identified to species were recovered and

identified at Ndondondwane. A further 1960 ivory flakes (no species identification) were

recovered from the Mound Area by Maggs Q98aa) in 1978 (Voigt and von den Dreisch

1984). The ivory assemblage consisted of a NISP of 1,010 hippopotamus and a NISP of

559 elephant fragments. The bulk of the hippopotamus ivory was recovered from the

Mound Area (NISP 995), with 13 fragments from the Dung Area and single fragments in

Middens I and 3 (Table 58). Elephant ivory was recovered from both the Dung Area

(NISP 10) and the Mound Area (NISP 549) (Table 60). Thus, from a total accumulation

of ivory amounting to a NISP of 3,529, all but 25 fragments were recovered from the

Mound Area and all but two fragments originated from the centralized zone.

The bulk of the ivory assemblage was deposited during the Middle Horizon with a

combined NISP of 463 (both hippopotamus and elephant). The Lower Horizon contained

36, while Upper 3b. Horizon (NISP 37) and the Plough Zone (NISP 13) contained the

remaining ivory (Tables 59 and 61). The other ivory fragments were recovered from

mixed horizons.

The completed product from ivory manufacture consisted mainly of arm band-like

items for adomment called bangles. There were 45 completed bangles recovered from

Ndondondw ane,44of which were located within the centrali zed areaof the site (the last

bangle was recovered from Midden 1). Unfortunately, only 10 bangles were provenanced
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to secured horizon, nine of which originated from the Middle Horizon and one from the

Lower Horizon. There was no evidence that any bangles were created in the Upper

Horizons.

Similar to what was described in the preceding wild fauna section; the ivory

appears to remain within the confines of the central areas, thus being directly associated

with male activity areas. It is therefore plausible to hypothesize that only the males

modified the tusks into tools and adornment, such as bangles, without participation by

women. Furthermore, the staggering amount of worked ivory and ivory flakes is

indicative of a specialized ivory manufacturing activity. According to Voigt and von den

Driesch (1984), ivory is normally only found on EIA sites in the form of fragmented arm

bands, with little to no evidence of ivory manufacturing.

Overall, through data analysis it has become evident that the major event changes

identified by Greenfield and Miller (2004) at Ndondondwane are reflected through the

zooarchaeological material presented in this chapter. Furthermore, the research questions

presented in the first chapter of this thesis were re-introduced, addressed and with the

zooarchaeological data, interpretations provided in this section.

III. Taphonomy

The following section will provide further description to the results of the data

analysis of chapter 6, in context to bone attrition from taphonomic processes found

affecting the zooarchaeological assemblage at Ndondondwane.

A. Condítions of preservøtion

Because the soil conditions throughout Ndondondwane were varied, the cultural

deposits from each area were affected by influences in different manners. This
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subsequently affected the level of bone preservation and size of fragmentation of the

zooarchaeological material from each area of the site differently. For example, due to the

presence of thick layers of ash from the Dung Area, Mound Area and Midden I in

conjunction with the depth of the deposits, as well as rate of deposition the level of

preservation was considerably higher than the remainder of the site. Areas such as

Midden 3 contained shallow deposits and were more exposed to agricultural activities,

human and animal traffrc as well as soil exposure and erosion.

B. Butchering

Bones that exhibited evidence of butchering amounted to a NISP of 1103 (Tables

81,82,82b and 82c). The majority of the butchered remains (NISP 710) were chopped,

or (NISP 397) sliced or a combination of the two. Most notable is the high frequency of

chopped cattle I't phalanges (NISP 49). Many of these phalanges were chopped in half

lengthwise. Normally this would be considered an unusual butchery practise, it is not

consistent with lower limb removal (chop marks would be crosswise), or hide removal,

but this was not the case. In fact the purpose may possibly be for marrow extraction. The

1't phalarx of cattle has a larger maffow cavity that would likely produce rich fat m¿uïow

for consumption or use. Marrow was most likely extracted from the long bones of cattle

as well, but due to high levels of fragmentation with the larger elements, there existed

little evidence of marrow extraction.

The large number of elements that exhibit butchering evidence, especially

chopping, allows for the comprehension of the effect this taphonomic process has on

bones. Butchering can be very destructive to a bone assemblage, and with chopping and
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breakage patterns coÍìmon on the pre-depositional assemblage, post depositional

taphonomic influences continue to damage and reduce the bones over time.

C. Burníng

Interestingly, the bulk of the bumed assemblage was recovered from the Dung

Area, not the Mound Area that appears to be the coûrmon occurrence for most categories

of analysis. Over half of the entire burned assemblage was identified in the Dung Area

(NISP 1347), which demonstrates that the majority of meat roasting and feasting was

conducted at the Dung Area (Tables 83 and 84). More importantly, this allows for the

realization that since the central area was considered the male area,it is very likely that

the majority of large scale roasting of meat and feasting was accomplished by the men of

Ndondondwane. The families likely consumed meat as well, but on a smaller scale and

within the peripheral domestic activity areas.

D. Weathering

From the data discussed in chapter 6, the bones that exhibited a higher rate of

weathering were found (on average) within the Upper 3 Horizon and Plough Zone across

Ndondondwane. Furthefinore, the lack of weathering on the assemblage from Upper

Horizons 3a and 3b was due to the extremely low number of zooarchaeological material

recovered from these horizons, creating a sampling bias. Expectation that weathering

would be lessened in the Dung and Mound Areas due to the presence of ash deposits was

accurate. Both the Dung and Mound Areas contained an average of 23Yo of each

assemblage as light weathering, which was around l5%obetterthan the remaining areas at

Ndondondwane (Tables 85 and 86).
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E. Gnøwing

A NISP of 966 bone fragments exhibited evidence of carnivore andlor rodent

gnawing damage at Ndondondwane. The domestics were the most abundant and

amounted to aNISP of 726 (15.2% of the gnawed assemblage) (Table 89).

Congruent with the majority of other analyzed categories at Ndondondwane, the

bulk of the gnawed assemblage was located at the central arca and demonstrated that the

denser horizon for gnawed remains were the Middle Horizon (Table 88). Overall,TSo/o of

the assemblage was rodent gnawed, while 22%o demonstrated the presence of camivore

activity (Table 87). The abundant number of gnawed bones within the central areas may

represent two factors: 1) the middens of the Dung and Mound area were more exposed

allowing easier access to bones by camivores and rodents, while the domestic activity

areas were likely kept clean with little available for scavenging; as well as 2) the central

areas represented allowable space for the domestic dog population. The dogs may not

have been permitted to roam near the domestic activity areas of the peripheral area, but

were allowed to occupy the central zone, where a higher rate of camivore gnawing has

been identified.

F. Fragmentøtíon

In general, it was determined that an overall uniform fragmentation pattern

existed between most horizons and areas at Ndondond\¡/ane. The Mound Area and

Midden 1 contained larger sized bone fragments on average than the remainder of the

site. For the Mound Area, this may be due to the quantity of deposition within small areas

over a short amount of time. Especially during the Middle Horizon, it is apparent that a

large amount of refuse was placed on these areas, in turn rapidly covering the previously
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deposited refuse (Tables 90 and 91). Thus the rapidly buried refuse (i.e. bone, ceramics)

were not exposed to certain taphonomic processes that are coÍrmon at EIA sites (surface

weathering, gnawing) allowing for better preservation over time.

Although deposited in soft layers of dung and ash, heavier animal and human

traffic in the Dung Area would further fragment some of the larger elements. Placement

of the refuse at the Dung Area outside of the main trampling areas would have played a

significant factor in levels of preservation and fragmentation. For Midden 1, the deep

grain storage pits that were filled with bone and other household debris during the

abandonment phase, would have protected any complete or near complete elements from

further fragmentation.

Therefore, measuring the taphonomic influence of fragmentation, assisted in

determining that an increased rate of deposition occurred during the Middle Horizon

creating a protective barrier over previously discarded zooarchaeological material. This

in tum provided a higher level of preservation than the Middens that exhibited slower

rates of deposition (i.e. Midden 3). Consequently, the increase in the rate of deposition

identified at Ndondondwane during the Middle Horizon likely has direct correlation with

an increase in population at the site during this time. Midden 3 contained an unusually

high amount of heavy fractured zooarchaeological remains. Over 95o/o of the Midden 3

assemblage was recovered at less than a quarter of the original element size (Tables 90

and 91). As described above, higher levels of fragmentation at Midden 3 were caused by

a slower rate of deposition, leaving the bones exposed to a variety of taphonomic

processes (i.e. weathering, impact from foot traffic, camivore gnawing) that were less of

an influence on the bones in the Mound and Dung areas.
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Higher levels of fragmentation of larger mammal long bones may be

representative of marrow extraction and use. The shafts of desired elements containing

rich marrow deposits such as larger mammal long bones are chopped and/or crushed to

gain access to the fatty food source. For example, the high NISP of hippopotamus

carpals, tarsals and metapodials with few other larger elements present may be in direct

correlation to marrow extraction of the long bones causing high ftagmentation levels.

G. Modified bone ønd shell

The modified bone tools consisted of awls, eyed needles, points and link shafts, as

well as modified bone and shell for adomment (e.g. beads, perforated canines and

incisors, and worked ivory - not including flakes). A total NISP of 369 modified bone

elements were identified in the assemblage,T5o/o of which were recovered from the

Mound Area and 24%o from the Dung Area (Tabl es 92, 93 and 94).

Of particular note, over half of the modified bone assemblage consisted of bone

points and link shafts (Table 92).The presence of such tools along with ostrich egg shell

beads is indicative of an extensive trade network between San hunter-gatherer societies

and EIA groups. Numerous sites along the Thukela River were found to contain similar

artefacts, i.e. Wosi, Mamba (Voigt and Peters 1994a; 1994b). Conversely, recovery of

domesticated species (cattle, sheep and goats) has occurred from hunter-gatherer sites

within the region (Mazel 1989; Mitchell 2002). Upon inception of the Late Iron Age, the

bone tool component greatly diminished due to more reliance on iron tools (Voigt and

Peters 1994a).
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IV. Conclusion

It was determined that the inhabitants of Ndondondwane were most reliant on

their domestic stock with a domestic to wild ratio of almost 4:1. The wild fauna did

represent alarge enough portion of the identified assemblage to consider it as an

important component of the subsistence strategy. Therefore, since it has been established

that domestics outnumbered wild fauna by a ratio of 3.8: 1 and that sheep are the most

dominant domestic species present at the site, with cattle consisting of more than half that

of small stock (2.5: 1), it was determined that the inhabitants of Ndondondwane practised

a generalized herding economy.

The interpreted harvest profiles revealed that younger populations of cattle and

goats were culled at a much iower rate than those of sheep. This suggests that sheep were

primarily used for meat while cattle and goats were used for secondary products, such as

milking. Therefore, through the interpretation of harvest profiles of the domestic species,

it has been concluded that sheep were exploited for a meat based economy, goats were

utilized primarily for milk or other unknown secondary products and cattle were

exploited for both milk and meat þrimary and secondary products).

Fish consisted of a very small part (0.4%) of the assemblage and cannot be

considered as an important, if at all, food source. Ethnographic research revealed that

taboos involving fish have existed and do exist today. Therefore, ancient taboos on fish

may have been the reason why a subsistence resource of fish was not exploited at

Ndondondwane (Beukes 2000 : 4l -43 ; Holtz 199 6: 9 I).

Even though the NISPs for the wild fauna are considerably lower than that of the

domestics, hunting appeared prevalent during the occupation of Ndondondwane. This
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suggests that they made a substantial contribution to the subsistence economy.

Furthermore, due to the large diversity of wild species identified in the assemblage, the

low NISPs per species demonstrated a non-species specific hunting specialization. If the

wild assemblage was dominated by a single species of antelope, then it was likely that the

species abounded around Ndondondwane or that the people specialized in the hunting of

that particular species. Therefore, it can be assumed that the hunters likely did not

normally predetermine a specific species for meat (other than hippopotamus), but rather

killed the game they happened upon or tracked. It is probable that certain species (i.e.

carnivores, primates) encountered while hunting were spared or avoided due to the

potential presence ofcultural beliefs or taboos.

From the analysis and interpretation section of this thesis, the zooarchaeological

databy area and secured horizon from Ndondondwane is apparent that the

zooarchaeological evidence corresponds very closely to Greenfield and Miller's (2004)

assessment of the stages of occupation, abandonment and re-use of Ndondondwane. Both

domestic and wild fauna are identified in the Lower Horizon, but only to encounter a

massive increase in overall numbers by the Middle Horizon. The abandonment phase

(Upper Horizon 3a.), is marked by dramatic decrease of zooarchaeological remains, with

many domestics and very little wild fauna. Mainly domestics are found in this horizon as

well. Lastly, the Plough Zonehad alarge accumulation of zooarchaeological material

from across the site, yet the provenance is not viable due to severe impact to the various

layers by the mixture.



204

Lastly, this thesis examined how taphonomic processes affect the interpretation of

the zooarchaeological material. Appropriate quantification and categonzation of the

remains must be employed in order to compensate for the degradation of the bones.
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Chapter 8: Conclusions

I. Introduction

The intention of this thesis was to contribute to the understanding of the spread of

early food producing societies in southeastern Africa. This was accomplished through an

intensive zooarchaeological examination of subsistence strategies of Ndondondwane, an

EIA site in the region of the Thukela fuver Valley, KwaZulu-Natal.

The main goal of this investigation was to determine types and levels of

exploitation of domestic and wild species by the occupants ofNdondondwane, and to

elucidate whether there was a preference for the consumption of domesticates or wild.

Furthermore, harvest profiles were created to address how the domestic stock was

exploited and for what products. Little investigation has occurred in southern Africa as to

whether EIA peoples exploited their domesticated stock strictly for primary products

(meat, hide), or if they were exploited further for secondary products, mainly milk or

milk-based goods. This research may reveal the benefits of appllng several other

analytical techniques that may assist in better comprehension of animal exploitation and

culling pattems in EIA archaeology.

The research questions and hypotheses were presented in chapter one, providing

the purpose for this immense investigation. Chapters two and three provided detailed

information on the culture history of the area and site and ethnographic herding pattems

of southern and eastern Africa. Chapter four provided information on the site of

Ndondondwane, and all attributes of the site. Chapter five introduced the methods that

were to be used on the zooarchaeological assemblage and types of analysis that were

applicable over that of others. Chapter six launched the data-set and demonstrated
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analfical procedures in order to generate detailed information from the massive resource.

Chapter seven provided interpretations of the analyzed data and discussed the

significance of the information gained. The results of the preceding analyses lead to this

chapter, -the conclusions and discussion.

In this final chapter, I will offer some conclusions from the work accomplished on

the zooarchaeological material at Ndondondwane. Furthermore, brief comparisons to

other EIA zooarchaeological sites within the immediate vicinity will allow for the

understanding on how distinctive (or typical) Ndondondwane is when examined in

conjunction with other similar sites.

II. Results of zooarchaeological analysis

A. QuantiJicution øs well as temporal ønd spøtiøl distríbutíon

The zooarchaeological assemblage from Ndondondwane amounted to a NISP of

47,048 bones, shells and fragments, from which 18,481 (39.3% of the assemblage) was

identifiable to a minimum of element type. When examined by spatial distribution, it is

apparent that the central area (that consisted of the Dung and Mound Areas, as well as

Transects T and?) contained the bulk of the assemblage (83%). Relatively little was

found in the three Middens distributed around the periphery of the site (17%).

Examination for similarities of frequencies of deposition of elements between the

two main areas of bone deposition in the central zone (the Mound and Dung Areas)

revealed very little variation between the two activity zones (Figure 20). The only

deviation in terms of element distribution \Mas a large increase of loose teeth and

phalanges in the Mound Area over that of the Dung Area. Although cultural activity may

have been the reason behind the depositional differences, a sampling bias during earlier
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excavations represents another alternative. When the relationship between the two areas

is tested statically (i.e. Pearson's R), the results were highly correlated (r:.98). This

demonstrates that there was almost no variation between the two areas.

When examined by a series of depositional layers (named secured horizons), the

Middle Horizon represented the temporal period with the most activity and the largest

accumulation of deposition (with more than 50%o of entire assemblage) during the life

span of the site. The oldest horizon, the Lower Horizon also contained a large quantity of

zooarchaeological material, just less than the Middle. The Upper 3a and 3b Horizons

demonstrated a drastic drop in gross totals from that of the Middle Horizon. The top

horizon, the Plough Zone, consists of a mixture of all other horizons displaced by erosion

andlor agricultural activities, such as ploughing.

B. Wild species representøtion

A large number of wild species were identified but in general, few elements were

represented at Ndondondwane. Therefore, the inhabitants of Ndondondwane experienced

taxonomic diversity with the wild fauna. Notable species identified at the site included

hippopotamus, elephant, g¡raffe, Cape buffalo, together with numerous antelope species

including common duiker, Mountain reedbuck, and eland. Although the majority of

hippopotamus and elephant elements consist of tusk fragments from ivory manufacture,

over 3O0 fragments of hippopotamus were bones. This indicates that the animal was not

hunted solely for the ivory but was also utilized for meat consumption.

The wild fauna tends to be clustered within the central areas, especially the

Mound Area and Dung Area. The majority of the wild stock was recovered in the Lower

and Middle Horizons. Very little was found in the Upper or plough zonehoizons. Many
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wild species, such as jackal, hyaena, monkeys, crocodiles, were identified in the

assemblage. However, many are not considered as true food resources. Ethnographic

research has indicated that these species are directly associated with diviners, healers or

medicine people, and can be taboo in some cultures (Beukes 2000; Plug and Voigt 1985).

Very few wild birds, fish, reptiles and amphibians were found at the site. The

presence of mollusc species at Ndondondwane is indicative of either/both purposeful

collection and possible intrusion. The purpose may be two-fold, 1) for subsistence -

molluscs may provide protein and sustenance for the people of Ndondondwane and/or 2)

the shells were collected for modification into beads, tools and adornment.

C. Domestíc species representation

The domestics identified at Ndondondwane included cattle, goat, sheep,

sheep/goat, dog and chicken. A large emphasis was placed on the domestics stock for

subsistence, where they outnumber the wild species by a ratio of 4:1. The caprines

outnumbered the cattle with a ratio of 2.5: i. Individually, sheep and cattle are more

plentiful than goats, and the dog and chicken are present atthe site, yet not in great

numbers.

Upon examination of harvest profiles for each of the three major domestic

species, the true subsistence strategy is revealed for Ndondondwane. Cattle are culled at a

small and steady rate until reaching adulthood. Sheep are culled at an early age, where

large percentages of the population are culled prior to adulthood. Goats appear as an

anomaly where very few are culled throughout the pre-adulthood stages and the culling

begins as an adult. The interpretation of the results is as follows: with sheep they are the

high rate of slaughter at an earlier age which is indicative of a meat-based economy,
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where the younger, tender sheep are culled and consumed at a more const ant rate. Goats

represent the opposite of the sheep economy; very few are culled until into adulthood.

This pattem likely represents a focus on a milking economy, where the goats live into

adulthood until the milk production ends. With cattle, some were culled at younger ages,

but almost half the population are kept alive into adulthood. This is indicative of a mixed

economy, where milking is likely the focus for cattle, but meat is being consumed at a

higher rate than goat. The purpose of this profile may have been ritual slaughter and

feasting during ceremonies on the cattle herds within a community.

III. Archaeological Record Comparison

The following section will briefly examine the zooarchaeological analyses of EIA

sites from KZN that (at first glance) appear quite similar to that of Ndondondwane. The

purpose of this examination is to determine whether Ndondondwane is a typical EIA site

in the Thukela Valley or is it more distinctive. A brief summary of some of the more

crucial aspects of site differentiation are provided in Table 95.

A. KwaGøndaganda

1. Location and time period

KwaGandaganda was an EIA site in the Mngeni Valley near Durban. Unlike

Ndondondwane, KwaGandagandawas occupied continuously between the AD 7th and

11th centuries. This site was occupied throughout the Msuluzi, Ndondondwane and

Ntshekane phases (Whitelaw 1994).
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2. Recovery and species representation

The total NISP for KwaGandaganda from all temporal phases was 41,006

fragments, with only 9,374 (22.9%) fragments listed as identifiable. The Ndondondwane

phase consisted of 22,647 fragments with 5230 fragments identifiable. According to

Beukes (2000), 68 species were identified from the assemblage, where mammal remains

consisted of the bulk of the assemblage. A high percentage of cattle phalanges with

pathologies were identified as possible traction animals (Beukes 2000).

3. Harvest profiles

Harvest profiles were not conducted in detail, so comparing economic strategies is

difficult. The information provided identified that younger adults (Age Class V) were the

dominant age group in the Ndondondwane temporal phase of KwaGandaganda. This age

group is on the cusp for product exploitation determinism.

4. Ivory and bone tools

Beukes (2000) does not provide totals of modified bone from KwaGandaganda.

From extrapolation of the information provided, 72bone points and link shafts were

recovered as well as numerous modified bones, teeth and shell. For ivory fragments, no

total count of fragments were accomplished, but atotal weight of 4262.5 grams was

recorded (Beukes 2000: 310). A minimum of two ivorybangles were also recovered.

5. Summary

KwaGandaganda demonstrates similarities to Ndondondwane in context to size of

assemblage, species list and even presence of carved ivory and bone tools, as well as

ceramic figurines. The difference arises when onerealizes that the accumulation of
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zooarchaeological material at KwaGandaganda occurred over almost 400 years of

occupation during the EIA, spanning three sub-phases. While the total amount of

zooarchaeological material from Ndondondwane amounts to a larger sample in almost all

capacities and categories was amassed in less than a 50 year span.

Therefore, KwaGandagandain a general sense is relatively similar to

Ndondondwane by rough counts and species distribution until the temporal factor is

added. The size of the excavation is similar in that both sites were extensively excavated.

Therefore, the differences are not due to differences in the scale of investigation. But,

time span that the two sites were occupied does appear to play a difference in the amount

of material accumulated; Ndondondwane appears to have accumulated a much larger

amount of zooarchaeological material in a shorter period of time, and especially status

associated material (ivory, ceramic mask and figurines, bone tools).

B. Wosí

The zooarchaeological data for Wosi consists of a preliminary report (Voigt and

Peters 1994a) attached to the site excavation report (van Schalkwyk 1994a). The data

described in this section are likely not complete, but no other research has been

accomplished on the zooarchaeological material at this site.

1. Location and time period

The V/osi Site is an EIA site (from the 7th to 8ú century AD), located

approximately 1500 m down the Thukela River from Ndondondwane. The site covers

approximately 10 ha of area and is situated within a similar environment as

Ndondondwane. Wosi consisted of a site with 22 identified middens scattered throughout

the area (van Schalkwyk 1994a).
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2. Recovery and species representation

A total of 6,855 fragments were provided as the identifiable assemblage,

representing 56 species. Caprines consisted of the bulk of both the domestic assemblage

as well as the entire zooarchaeological assemblage. The small stock to cattle ratio was

approximately 25:1. Domestics dominated overall with a NISP of 5,624 (Voigt and Peters

1994a).

3. Harvest profiles

From the rough harvest profile, cattle appear to be culled consistently throughout

the younger ages. Only a small percentage survives into adulthood. The culling patterns

of cattle for'Wosi represent a meat-focused economy. For the caprines, the harvest profile

demonstrated a slaughter pattem that gradually increased as the animals aged. By

adulthood, 64Yo of the population had been culled. The profile may be a mixed product

focus (meat and milk), or it is meat based with a small breeding population kept alive a

little longer than usual.

4. Ivory and bone tools

Only a few hippopotamus fragments were identified (NISP 26),with elephant as

the dominant wild species with a NISP of 291. Apart from the few ivory fragments,48

fragments of ivory bangles were also noted from Wosi. A total of 34 modified bone tools

were recovered, includingZ4 points and link shafts (Voigt and Peters 1994a).

5. Summary

Overall, little is comparable between Wosi and Ndondondwane. The use of cattle

appears to be in an incipient stage with very little elements present. Caprines more than
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dominated the assemblage with a rough harvest profile of a meat-based economy. One

interesting point is that a rare dwarf goat breed was identified in both the Wosi and

Ndondondwane assemblages. The anomaly from Wosi is the high number of bangle

fragments when compared to a low amount of ivory fragments present at the site.

C. Mambø

Similar to Wosi, the Mamba data only consists of a preliminary faunal report

(Voigt and Peters 1994b) attached to the site excavation report (van Schalkwyk 1994b).

The data presented here are incomplete since only a preliminary report has been

completed.

1. Location and time period

Mamba is the third site excavated in the.lower Thukela River valley

(Ndondondwane and Wosi) and contains the typical attributes for an EIA site on the

Thukela River (see above). It is located on the north shore of the Mamba River at the

confluence with the Thukela River. Mamba contained alarge amount of smelting debris

indicating long term use as a smelting site (van Schalkwyk 1994b).

2. Recovery and species representation

Very little identifiable bone was recovered from the site (NISP 7,I37), but the

overwhelming majority was domesticates with a NISP of 980. Cattle dominated the

assemblage with a NISP of 646, while caprines (combined sheep/goat) had a NISP of

302. Therefore, the cattle to small stock ratio for the Mamba site were more than 2:1

(Voigt and Peters 1994b).
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3. Harvest profiles

The harvest profiles for both cattle and caprines exhibit a uniform culling pattem

from infant to adulthood ages. The only difference was the adult cattle were considerably

less than the average amount. The caprines are clearly indicative of a meat-based

economy for small stock, but cattle may show some evidence of secondary products

exploitation (Voigt and Peters 1994b).

4. Ivory and bone tools

Only two bone tools were identified at Mamba, along with 11 ivory fragments

from both hippopotamus and elephant. No ivorybangle fragments were recovered.

5. Summary

Therefore, due to the extremely large number of cattle over caprines and the

harvest profiles indicating a strictly meat-based economy. Together with the lack of ivory

manufacturing, these data demonstrate alarge difference in site use patterning and site

hierarchy when compared to Ndondondwane.

D. Compøríson of results to índependent reseørch by Liz Arnold (2006)

This section will briefly examine the data gathered by an independent research

project on harvest profiles for the domestic stock at Ndondondwane by Liz Arnold.

Amold used a sample of 28 cattle individual m_andibles to create harvest profiles for the

domestic stock. The harvest profiles were based on the tooth wear and eruption

sequences. She argues that tooth wear and eruption sequences are more sensitive and can

create many more age classes than traditional ageing techniques. It also avoids many of

the problem inherent in taphonomic biases since mandibles and teeth are the most
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resistant to attrition. ln contrast, this thesis used all of the ageable data from the

assemblage. It includes both the epiphysial fusion and tooth eruption and tooth wear data.

Also, Arnold grouped all sheep and goat specimens into a single sheep/goat category. In

contrast, the data from each taxon are separately analyzed here. Both analyses are useful

and they are compared next.

Arnold's results indicate a uniform pattern of culling over the various age ranges,

with few individuals present in the youngest and oldest age categories. My results

indicated a similar pattern to that of Amold, but with a small increase in culling during

the adult stage. Otherwise, the two analytical techniques proved analogous.

The differences become more notable when considered by taxon. There is an

apparent with the age profiles of the caprines. In Amold's grouped analysis of all

caprines, she concluded that the population was being slaughtered at a young age,

indicating a meat-based economy. The sheep and sheep/goat harvest profiles calculated

for this thesis are broadly congruent with those of Amold. However, the goat harvest

profile differed substantially. The culling pattern for goats indicated that the majority of

the goats survived into adulthood. This was indicative of secondary product exploitation

for the goat herds of Ndondondwane. When the caprines were grouped together, the

species with a lesser NISP (i.e. goat) becomes inundated by the more numerous caprine

species ofsheep and sheep/goat. Therefore the results ofa secondaryproduct exploitation

economy of goats were lost within the lumped harvest profile.

E. Conclusion of comparísons wíth other sítes

In summary, examination of comparable data of the three EIA sites presented in

the above section determined that Ndondondwane is most similar to KwaGandaganda on
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a broad spectrum. Temporally, KwaGandaganda consisted of a minimum of four cultural

horizons that span four centuries. The total zooarchaeological assemblage for

KwaGandaganda was less than the total for Ndondondwane,yet the occupation was far

longer (400 versus 40-50 years). The question arises if the zooarchaeological assemblage

at Ndondondwane is greater than the long-term assemblage from KwaGandaganda, were

there activities at Ndondond\À/ane (feasting or meat processing) that created a larger

accumulation of zooarchaeological material over a much shorter time period, or was there

a sampling bias due to the nature of the different excavation methods? Similar to

Ndondondwane, KwaGandaganda contained worked ivory, including a bangle, and

modified bone and teeth for tools and adornment.

Wosi demonstrated some similar site characteristics to Ndondondwane, including

a larger species list that exhibited alarger diversity. Wosi also contained more ivory

bangle and fragments (NISP 427) andbone tools (NISP 32).

Mamba showed evidence for possible secondary product exploitation for cattle

from the harvest profiles. Otherwise, there were few similarities between the two sites.

IV. Significance of Ndondondwane

The significance of Ndondondwane becomes more apparent after attempting to

compare similar variables with the three EIA sites described above. Overall, none of the

sites matched with Ndondondwane, even though most of the sites were geographically

and temporally similar.

A. Ivory

Evidence for the distinctive nature of Ndondondwane is the unusually large

amount of zooarchaeological material recovered, especially when compared to
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KwaGandaganda.In particular, there was an unusually large amount of ivory fragments

from Ndondondwane. Voigt and von den Driesch (1984) identified 1,960 fragments of

ivory; while a further 1,569 fragments were identified in the later analyses. In addition to

the ivory fragments, 44 ivory armband fragments (bangles) were recovered. The

magnitude of the amount of ivory present at a single site occupied during a brief span of

time signifies that the site was the location of a specialized manufacturing area. Alarge

number of bone tools including link shafts, points and various forms of adornment as

well as shell beads and adomment were also recovered from the site, possibly

demonstrating a separate specialized workshop.

B. Harvest proJíles

Apart from the zooarchaeological assemblage, the significance of Ndondondwane

is expressed by the harvest profiles. They demonstrate that the economy of the site was

charactenzed by a diversified subsistence strategy with the domestic species. Sheep were

mostly bred for meat, while cattle were heavily utilized for milk, and secondarily

exploited for meat during ritual ceremonies. Furthermore, goats were maintained into

adulthood with a focus on milk production.

C. Rituøl and ceremoniøl

Delving outside of the zooarchaeological circle, the Ndondondwane excavations

revealed a unique constellation of artifactual remains that is not common. For example,

the crocodile mask fragments that are comparable to the famous Lydenburg ceramic

heads of southem Africa. Although mysterious, the ceramic mask fragments are safely

assumed to be deeply immersed in ritual and ceremonial activities. In conjunction with
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the mask fragments were fired stylized ceramic figurines that were assumed to be part of

a coming of age ritual (Loubser 1993).

When compared to similar EIA sites along the Thukela and surrounding areas,

Ndondondwane does appear to hold a level of distinctiveness within that portion of KZN.

Discussions with colleagues (Greenfield, van Schalkwyk, Whitelaw) over the past few

years have constantly arrived back to the wealth of artifactual remains, ceramics, grind

stones, hut floors, furnaces and one of the largest zooarchaeological assemblages from

the region plus, ritual and ceremonial associations with rare mask fragments and stylized

ceramic figurines. Additionally, the quality of the artifacts present, the overall size and

density of the artefacts throughout the site, and the unique areas of specialized activities

assist in proposing that the site of Ndondondwane was not just a common homestead, but

the homestead of a person in power, such as a Chief.

D. Publíc recognítíon of the ímportance of Ndondondwøne

The value and distinctiveness of Ndondondwane was proven further when Gavin

Whitelaw of the Natal Museum, submitted a report in 1995 named Statutory recognítion

of archaeological sites located in the former KwaZulu: a survey of archaeological site

records in the Natal Museum to the KwaZulu-Natal Monuments Council in Ulundi. This

report requested that Ndondondwane receive "statutory recognition as a provincial

monument (Provincial Heritage Sites) and be jointly conserved within an historical

preservation area or cultural conservancy" (Greenfield et al. 1997 51). Whitelaw also

suggested that Ndondondwane should become the site for a new EIA museum and/or

interpretive centre.
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V. Conclusions

In conclusion, the in-depth zooarchaeological analysis of the zooarchaeological

assemblage from Ndondondwane demonstrates that the domesticated herds of cattle,

sheep and goats were the dominant form of subsistence strategies. Moreover, the wild

portion of the assemblage represents a supplemental role towards the diet of the

ínhabitants of Ndondondwane.

The application of harvest profiles dispelled an expectation that EIA sites, such as

Ndondondwane, tended cattle herds with the focus on increasing the herd size for wealth

and status. Rather, the harvest profiles revealed that cattle were exploited for both

primary (meat) and secondary (milk) products, with no evidence towards exponential

herd growth.

Furthermore, evidence that the cattle were being exploited for meat, but at an

older age than expected, introduces an important concept of use of cattle for ceremonial

feasting. Normally by choice, older animals are not primary choices for consumption;

rather the younger and tenderer animals are the optimal selection for food. Therefore, the

slaughter of older cattle for meat is likely immersed in ritual meaning or set for

ceremonial feasting purposes.

From the intensive literature review and research conducted for this paper, very

little information was found on a similar research focus in southern Africa. Scholars such

as Marshall (1990) ãnd Gifford -Gonzalez (1984;2000) have examined past cultures in

eastem Afüca with similar topics in mind. This thesis makes a very different kind of

contribution in that it utilizes a multi-faceted approach to determine subsistence strategies

of an ancient EIA culture at Ndondondwane. This thesis demonstrates the value of
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detailed and varied zooarchaeological analyses in order to provide comprehensive data on

EIA faunal assemblages in southeastern Africa.
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Figures

Figure I Map of southern Africa (Ndondondwane as red star).
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Figure 9 Excavation Plan of Mound Area by Loubser, including features in the

lowest horizon (Loubser 1993)
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Figure 10. Solid clay figurines exhibiting stylized breasts, buttocks and incised or
impressed lines recovered from Ndondond\ilane.
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Lower

Figure 13. Sketch of profile of Pit 3 (top) and photo of articulated infant burial in
pot from Pit 3 (bottom). (Courtesy of H. Greenfield)
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Pre-Holocene

Figure l4.Excavation feature plan for Midden L. (Greenfield et aI.2003)

Figure 15. Photo of excavation at Midden 3 (Ivory Midden) with Thukela River in
background (Photo O E. Fread).
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Figure 16 Profile of cross-site stratigraphy (secured horizons) of Ndondondwane
(Courtesy of H. Greenfield)
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Figure 17. Harvest profile of domestic species in Lower Horizon
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Figure 18. Harvest profile of domestic species in Middle Horizon
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Figure 19. Harvest profile of domestic species in all horizons at Ndondondwane.
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Figure 20. Gomparison of element distribution between Dung and Mound Areas.
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Tables

Table 1. Total NISP of Ndondondwane by area.

Table 2. Total number of fragments to NISP by site area.

Site Area Totalfraqments NISP

Charcoal Preparation
Dung
Midden 1

Midden 2
Midden 3

Mound
Surface
ïransect 1

Transect 2

23115
1750
1 780
4076

1 BBBT

24
692
319

21560
1747
1 780
4067

1 6864
24

687

319

Grand Total 50643 47048

Table 3. Quantification of zooarchaeological assemblage by water displacement (ml).

Site Area NISP otlo

Charcoal Preparation
Dung
Midden 1

Midden 2
Midden 3
Mound
Surface
Transect 1

Transect 2

21560
1747
1 780
4067

1 6864
24

687
3'19

0.00%
45.83%

3.71o/o

3.78%
8.640/o

35.84%
0.05%
1.460/o

0.68%

Grand Total 47048 100.00%

Site Area NISP for volume ofto Volume (ml)

Charcoal Preparation
Dung
Midden 1

Midden 2
Midden 3

Mound
Surface
Transect 1

Transect 2

22531
1734
1876
4737
7569

22
763

125

0.00%
45.18o/o

4.17o/o

4.93o/o

3.76%
40.28o/o

0.03%
1.45%
0.17%

76629
l075
8365
6372

6831 3
50

2519
288

Grand Total 39357 100.00% 16961 I
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Table 4. Frequency of identifiable and unidentifiable (in bold) bone fragments by element

Astragalus

Body

Calcaneous

Carapace

Carpal

Carpal/tarsal

Carpometacarpus

Columella

Corocoid

Costal Cartilage

Cranium

Femur

Fibula

Flat bone

Humerus

Hyoid

lnnominate

Long bone

Loose tooth

Loose tooth-lower

Loose tooth-upper

Mandible

Mandible with teeth

Metacarpal

Metapodial

Metatarsal

Miscellaneous

Muliiple elements

Patella

Phalanx

Plastron

Radius

Radius, ulna

Rib

Scapula

Sesamoid

Sternum

Tarsal

Tarsometatarsus

Tibia

Iibia, fibula

Tibiotaurus

Ulna

Unidentifiable

Valve

Vertebra

190

187

278

13

275

93

1

22

5

4

1782

598

10

1754

541

49

555

581 5

2980

517

381

411

258

402

402

481

5

T,5

55

1276

4

527

zó

2659

539

93

o

221

I
501

2

2

265

20992

12

1775

0A0%

0.40%

0.59%

0.03%

0.58%

0.20To

0.00%

0.05%

0.01%

0.01o/o

3.79o/o

1.27o/o

0.02To

3.73%

1.15%

0.10o/o

1.18o/o

12.36%

6.33%

1.10%

0.81%

0.87%

0.55%

0.85%

0.85%

1.02%

0.01%

0.16%

0.12%

2.71%

0.01%

1.12o/o

0.06%

5.65%

1.15%

0.20o/o

0.01%

0.47o/o

0.02%

1.06%

0.00%

0.00%

0.56%

M.62%
0.03%
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Table 5. ldentifiable and unidentifìable (in bold) bone fragments by
element type in Dung Area.

Element

Calcaneous

Corocoid

Flat bone

Humerus

lnnominate

Loose tooth

Loose tooth-lower

Loose tooth

Mandible

Mandible with teeth

Metatarsal

Patella

Phalanx

Radius

Radius, ulna

Sesamoid

Sternum

Tibia, fibula

Ulna

Unidentifiable

54

20

B6

2

75

31

1

1

3

1 1BB

217

3

1221

197

13

248
3931

582
210
169

229

126

106

143

164

16

296

225

I
1954

232

12

4

59

183

2

103

8251

1154

0.25%
0.09%

0.40o/o

0.01%
0.35%

0.14o/o

0.00%

0.00%

0.01%

5.51%

1.01o/o

0.01%
5.66%

0.91%

0.06%

1 .15o/o

18.23%

2.70%
0.97%
0.78%

1.06%
0.58%

0.49%
0.66%

0.76%

0.07%
1.37%
1.04%

0.04o/o

9.06%

1.08o/o

0.06%

0.02%
0.27%

0.85%

0.01o/o

0.48%
38.27%

5.54%Veriebra



253

Table 6. ldentifiable and unidentifiable (in bold) bone fragments by element type

in Mound Area.

Element

Bod

Calcaneous

Cara

alltarsal

Columella

Corocoid

Cranium

Femur

Fibula

Flat bone

Humerus

lnnominate

Lonq bone
Loose tooth

Loose tooth-lower

Loose

Mandible

Mandible with teeth

Metatarsal

Miscellaneous

Multiple elements

Patella

Phalanx

Plastron

Radius

Radius, ulna

Sesamoid

Me

113

155

178

11

183

43

1

22

3

338

330

7

10

286

35

267

484

2118
230
175

120

116

273

200
295

5

73

34

873

4

257

14

85

235

76

1

0.67%

0.92%
1.060/o

0.07%

1.09o/o

0.25%
o.o1%

0j3Yo
0.02%

2.00%
1.96%

0.04%
0.06%

1.70%

0.21o/o

1.58%
2.87%

12.560/o

136%
1.04o/o

0.71%

0.69%

1.620/o

1.19o/o

1.75o/o

0.03%

0.43%
0.20%

5.18%

O.O2o/o

1.52%

0.08%

0.50%

1.39o/o

0.45%

0.01%

Rib

Sternum
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Table 6 cont. ldentifiable and unidentifiable (in bold) bone fragments
element tvoe in Mound Area

Element NISP otto

Tarsal

Tarsometatarsus
Tibia

Tibiotaurus

Ulna

Unidentifiable
Valve

Vertebra

139

Õ

276

2

139

8304

12

334

o.B2%

0.05%

1.640/o

0.01o/o

0.82o/o

49.24%

0.07%
1.98%

Mound Total 16864 100.00%
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Table 7. ldentifiable and unidentifiable (in bold) bone fragments by element type

in Midden 1.

Element Type

Astraoalus

Calcaneous

Cranium

Femur

Flat bone
Humerus

lnnominate

Lonq bone
Loose tooth

Loose tooth-lower

Mandible with teeth

Metatarsal

Phalanx

Radius

Sesamoid

Tarsal

Unidentifiable
Vertebra

Tibia

Ulna

ô

3

3

I
1

1

52

17

95

22

14

432

15

26

7

3B

J

I
15

13

38

15

4

196

24

0.34o/o

0.17%
0.17%
0.52%

0.06%

0.06%

2.98%

0.97%
5.44%

1.26%

0.80%

24.73o/o

0.86%

1.49o/o

0.40o/o

2.18%

0.17%
0.52%
0.86%

0.74%
2.18%

0.86%

0.23%
11.22%

1.37o/o

0.29o/o

0.06%

0.69%

0.B0%

0.40o/o

3r.60%

5.610/o

5

1

12

14

7

552

9B

1747 100.00%
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Table L ldentifiable and unidentifiable (in bold) bone fragments by element type

in Midden 2.

Element

Calcaneous

Cranium

Femur

Flat bone

Humerus

lnnominate

Loose tooth

Loose toothJower
Loose tool

Mandible

Mandible with teeth

Metatarsal

Phalanx

Radius

Tarsal

Tibia

Unidentifiable
Vertebra

Rib

I
I
5

1

69

16

215

14

20

387

33

16

14

7

7

6

24

4

2

27

12

261

34

4

11

6

495

74

0.45%

0.45%
0.28%

0.06%

3.BB%

0.90%

12.08o/o

0.79%

1.12o/o

21.74o/o

1.85o/o

0.90%

0.79o/o

0.39%

0.39%

0.34%
1.35o/o

0.22%

0.11%
1.52o/o

0.67%
14.660/o

1.91o/o

0.22o/o

0.62%

0.34o/o

27.81%

4.160/o
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Table 9. ldentifiable and unidentifiable (in bold) bone fragments by element type

in Midden 3.

Element NISP olto

Astragalus

Calcaneous

Costal Cartilage

Cranium

Femur

Flat bone

Humerus

Hyoid

lnnominate

Long bone
Loose tooth

Loose tooth-lower

Loose tooth-upper
Mandible

Mandible with teeth

Metapodial

Patella

Phalanx

Radius

Rib

Scapula

Tarsal

Tibia

Ulna

Unidentifiable
Vertebra

7

.t

2

18

1

94

11

109

10

1

4

408

205

23

11

6

J

6

13

1

33

B

99

I
6

8

5

2922

41

0.17%
0.07o/o

0.05%

0.44%

0.02%
2.31o/o

0.27o/o

2.68%

0.25%
0.02%

0.10%
10.03o/o

5.04o/o

0.57o/o

0.27o/o

0.15o/o

0.07%
0.15o/o

0.32%
0.02o/o

0.81%
0.20%
2.43%

0.22%

0.15%
O.20o/o

0.12o/o

71.85%

1.01o/o

Midden 3 Total 4067 100.00%
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Table 10. ldentifiable and unidentifiable (in bold) bone

fraoments bv element tvoe in Transect

Element T' NISP otto

Astragalus

Calcaneous

Carpal

Cranium

Femur

Flat bone

Humerus

lnnominate

Long bone

Loose tooth

Loose tooth-lower
Loose tooth-upper
Mandible

Mandible with teeth

Metacarpal

Mètapodial

Metatarsal

Patella

Phalanx

Radius

Radius, ulna

Rib

Scapula

ïibia
Ulna

Unidentifiable
Vertebra

2

2

5

34

7

96

11

2

149

13

7

3

11

2

2

7
A-
1

I
10

1

59

4

I
4

204

29

0.29o/o

0.29o/o

0.73o/o

4.95%

1.02%
13.97%

1.60%

0.29%
21.69%

1.89%

1.0?%

0.44o/o

1.600/o

0.29%

o.2s%

1.02o/o

0.58%

0.15%
1.31%

1.46%

0.15o/o

8.59%

0.58%

1.31%

0.58%

29.69%

4.22%
Transect 1 Total 687 100.00%
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Table 11. ldentifiable and unident¡fiable (in bold) bone fragments by

element tvpe in Transect 2.

Table 12. ldentifiable and unidentifiable (in bold) bone fragments by

element tvpe on the Surface.

in Transect

Element NISP ot
TO

Body

Calcaneous

Cranium

Flat bone
Long bone

Loose tooth

Loose tooth-lower

Loose tooth-upper

Mandible with teeth

Metatarsal

Patella

Rib

Scapula

Tarsal

Ulna

Unidentifíable
Vertebra

1

1

o

5

20

14

5

2

1

1

1

4

1

1

1

250

5

0.31o/o

0.31o/o

1.88o/o

1.57%

6.27%

4.39%
1.57%

0.63%

0.31o/o

0.31o/o

0.31o/o

1.25%

0.31%
0.31o/o

0.31%
78.37%

1.57%
Transect 2 Total 319 100.00%

on the

Element NISP ot
TO

Cranium

Flat bone

Humerus

Long bone

Rib

Unidentifiable

1

.]

1

4

1

14

4.17o/o

12.50o/o

4.17o/o

16.67%

4.17%
58.33%

Surface Total 24 100.00%
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Table 13. NISP frequency by secure hor¡zon.

Secure Horizon NISP otto

1. Lower
2. Middte
3. Upper
3a. Upper
3b. Upper
4. Plough
5- Surface

9759
20453

18

1 501

367
8537

24

24.00%
50.30%

O.O4o/o

3.69%
0.90%

21.00%
0.06%

Grand Total 40659 100.00%

able 14. NISP secure horizon in Duno Area.

Secure Horizon NISP otto

1. Lower

2. Middle

3a. Upper

4. Plouqh

7781

8339

666

3126

39.08%

41.88%

3.34o/o

15.70%

Duno Total 19912 100.00%

able 15. NISP bvsecure horizon ¡n Mound Area.

Secure Horizon NISP otto

1. Lower

2. Middle

3b. Upper

4. Plouqh

1174

5173

367

5410

9.68%

42.67%

3.03%
44.620/o

Mound Total 12124 100.00%

Table 16. NISP bysecure horizon in Midden 1.

Secure Horizon NISP otto

2. Middle

3a. Uooe

986

761

56.44%
43.56%

Midden I Total '1747 100.00%
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Table . NISP bv secure hor¡zon ¡n Midden 2.

Secure Horizon NISP otto

2. Middle 1780 100.00%

Midden 2Total 1780 100.00%

Table 18. NISP bysecure horizon in Midden 3.

Secure Horizon NISP olto

2. Middle

3a. Uooe

3993

74

98.18%

1.82%
Midden 3 Total 4067 100.00%

able 19. NISP by secure horizon in Transect 1.

Secure Horizon NISP otto

1. Lower

2. Middle

557

129

81.20o/o

18.80%
Transect I Total 686 100.00%

Table 20. NISP by secure hor¡zon in Transect 2.

Secure Horizon NISP otto

l. Lower

2. Middle

3. Upper

4. Plouoh

247

53

18

I

77.43%

16.61%
5.64%
0.31o/o

Transect 2 Total 319 100.00%
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Table 21. List of all ídentified species at Ndondondwane.

Domestication Class Species NISP otto

Domestic
Aves

Gallus domesticus 15 0.13o/o

Gallus domesticus cf. 2 o.o2%

Aves Total 17 0.14%

Mammal

Bos taurus 2593

108

532

3

1529

4386

23

21.74%
0.91%

4.46%

0.03%

12.82%

36.76%

0.19o/o

Canis familiaris

Capra hircus

Caora hircus ldwarf)
Ovis aries

Ovis/Caora

Canis familiaris cf.

MammalTotal 9174 76.90%

Domestic Total 9191 77.04%

Not applicable
Amphibian

Bufo sp. 12 0.10%
Amphibian Total 12 O.1Oo/"

Aves
Corvus sp 2 0.O2o/o

Aves Total 2 o.ozyo

Mammal

Aethomvs chrvsoohilus 6

10

4

1

3

1

51

I

I

0.05%

0.08%

0,03%

0.01%
0.03%

o.o1%

0.43o/o

0.08%

0.01%

Crvotomvs hotentotus

Homo saoiens saoiens

Homo saoiens saoiens?

Murid so.

Otomvs irroratus

Praomvs natalensis

Rattus rattus
Macroscelides proboscideus
cf.

MammalTotal 86 0.72%
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Ndondondwaneable 21 cont. st of all identified es at

Domestication Glass Species NISP otto

Reptile
Chamaeleo dilepis 1 0.01o/o

Reptile Total 1 0.01%

Not aoolicable Total 101 O-85o/"

W¡Id

Aves
Alooochen aeovoticus 1

4

24

2

1

2

2

2

0.01o/o

0.03%

0.20o/o

0.02o/o

0.01%
0.02%

0.02o/o

0.02o/o

Anas undulata

Aves sp.

Francolinus natalensis

Francolinus so.

Francolinus swainsonii

Numida meleaqris

Struthio camelus

Aves Total 38 0.32%

Mammal
Aeovceros melamÞus 4

2

4

1

4

7

4

1 348

1

2

I
o

560

5

J

I
1

0.03%

0.02%
0.03%

0.01%

0.03%

0.06%

0.03o/o

11.30o/o

0.01%
O.O2o/o

0.08%

0.05%

4.69%

0.03%

0.04%
0.03%

0.01%

0.01%

Canis adustus

Canis mesomelas

Cercopithecus pygeMhus

Eouus so.

Felis so.

Giraffa camelooardalis

Hippopotamus amphibius

Hvaena/Crocuta

Hvstrix africaeaustral is

Leoorid so.

Lepus sp.

Loxodonta africana

Oreotraous oreotraous

Ourebia ourebi

Pedetes caoensis

Pelea capreolus

Pelea capreolus cf.
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dondondwane.able 2l cont. .¡st of all ¡dent¡f¡ed s atN
Domestication Class Soecies NISP otto

Mammal Phacochoerus aethiooicus 3

2

4

1

1

4

10

2

1

8

14

37

3

2

4

2

1

2

1

5

I

0.03o/o

0.02%

0.03%

0.01o/o

0.01%
0.03%

0.08%

0.02%

0.01%
0.07%
0.12o/o

0.31%
0.03%

0.02%
0.03%

0.02%
0.01%
o.o2%

0.01%
0.04%

0.08%

Philantomba monticola

Potamochoerus porcus

Primate sp.

Procavia capensis

Procavia/Dendrohvrax

Raphicerus campestris

Raohicerus so.

Redunca arundinum

Redunca fulvorufula

Suid sp.

Svlvicaora orimmia

Svncerus caffer
Taurotraous orvx

Thrvonomus swinderianus

Traoelaohus anoasi

Viveridae sp.

Viverra civetta

Rhinocerotidae sp.

Canis sp, cf. Jackal

Canis sp.

MammalTotal 2082 17.45%

Pisces
Barbus so. 5

6

3

2

1

O.O4o/o

0.05%

0.03%

0.02o/o

0.01o/o

Clarias so.

Clarias/Svnodontis

Labeo sp.

Sparadon durbanensis

Pisces Total 17 0.14%

Reotile
Agama sp. 2

6

18

2

124

0.02%

0.05%

0.15o/o

0.02o/o

1.04o/o

Crocodilus niloticus

Tortoise
Varanus niloticus

Varanus so.

Reptile Total 152 1.27%

Wild Total 2289 19.1gv"
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Table 21 cont. .ist of all identified species at Ndondondwane.
Domestication Class Species NISP otto

witd?
Aves

Aves so. I 0.07%

Aves Total 8 0.07%

Mammal
Canis sp. 77 0.65%

MammalTotal 77 0.65%

Wild? Total 85 0.71%

Mollusc
Mollusc

Achatina immaculata 20

63

1

1

1

2

14

14

BB

1

1

2

3

49

1

3

0.17%
0.53%

0.01o/o

0.01o/o

0.01o/o

0.02o/o

0.12%

0.12o/o

0.74o/o

0.01o/o

0.01%

0.02o/o

0.03%

0.41o/o

0.01o/o

0.03%

Achatina so.

Asoatharia wahlberqi

Cellana sp.

Freshwater bivalve

Marine Mollusc

Metachatina kraussi

Metachatina sp.

Mollusc Shell-Unidentified

Nerita sp.

Oxvstele sinensis

Perna perna

Unio caffer

Unio/Aspatharia

Unio/Asoatharia

Unionidae

Mollusc Total 264 2.21%

Mollusc Total 264 2.21%

Grand Total 11930 100.00%



266

Table 22. Gomplete species list for Ndondondwane.

Domestication Species Common Name NISP I olo

Domestic

Bos taurus Cow 2593 5.51%

Canis familiaris Dog 108 0.23%

Capra hircus Goat 532 1.13%

Capra hircus (dwarf) Goat-Dwarf 3 0.01Yo

Gallus domesticus Chicken 15 0.03%

Ovis aries Sheep 1529 3.25o/o

Ovis/Capra Sheep/Goat 4386 9.32o/o

Gallus domesticus cf. Chicken 2 O.0Oo/o

Canis familiaris cf. Canid 23 0.05%

Domestic Total 9191 I 19.54%

Not aoolicable

Aethomvs chrvsoohilus Red Veld Shrew 6 0.01%
Amphibian/Reptile-
Unidentifiable

Amphibian/Reptile-
Unidentifiable g O.O2o/o

Am ohibian-Unidentified Am phibian-U n identified 13 0.03%

Bufo so. Toad 11 0.02%

Toad/froo-Unidentifiable Toad/Froq 1 0.00%

Chamaeleo dilepis Flao-necked chameleon 1 0.00%

Corvus sp Raven/Crow 2 0.00%

Crvptomvs hotentotus Molerat 10 0.02%

Homo sapiens saÞiens Human 4 0.01%

Homo sapiens sapiens? Human 1 0.00%

Murid so. Rodent-Small 2 0.00%

Rodent-Un identifiable Rodent-U n identifia ble I 0.00%

Otomvs irroratus Vlei Rat 1 0.00%

Praomvs natalensis Multunammate Rat 51 0.11o/o

Rattus rattus House Rat I 0.02%

Reotile-Small Reotile-Small 2 0.00%

Reptile-Unidentifiable Reptile-Unidentifiable 6 0.01%

Rodent-Medium Rodent-Medium 7 0.01%

Rodent-Small Rodent-Small 82 0.17%

Rodent-Un identifiable Rodent-Un identifia ble 378 0.80%

Snake-Unidentified Snake-Unidentified 1 0.00%
Macroscelides proboscideus
cf. Elephant Shrew 1 0.00%

Not apolicable otal 599 1.27o/o
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able22 cont. co list for Ndondondwane
Domestication Species Common Name NISP otto

Unknown

Bovid Class 1 Bovid Class I 183 0.39%
Bovid Class 2 Bovid Class 2 217 0.46%
Bovid Class 2/3 Bovid Class 2i3 I O.O2o/o

Bovid Class 3 Bovid Class 3 94 O.2Oo/o

Mammal-Laroe Mammal-Larqe 4613 LB0%
Mammal-Medium Mammal-Medium 8305 17.65%
Mammal-Small Mammal-Small 75 0.16%
Mam mal-Unidentifiable Mam mal-Unidentifiable 19539 41.53%

Unknown Total 33035 70.22%

witd
Aepvceros melampus lmpala 4 0.01o/o

Aqama sp. Lizard 2 0.00%
Alopochen aeqvÞticus Eovotian Goose 1 0.00%
Anas undulata Yellow Billed Duck 4 0.01o/o

Aves sp. Bird-Medium 1 0.OOo/o

Aves sp. Bird-Unidentified 23 0.05%
Barbus sp. Barbel 5 0.01%
Bird-Larqe Heron? I 0.oo%
Bird-Small Bird-Small 4 O.O1o/o

Bovid Class 1 Bovid Class 1 54 0.11%
Bovid Class 2 Bovid Class 2 150 0.320/o

Bovid Class 2/3 Bovid Class 2/3 1 0.00%
Bovid Class 3 Bovid Class 3 129 0.27o/o

Bovid Class 4 Bovid Class 4 11 0.02%
Canis adustus Side Strioed Jackal 2 0.00%
Canis mesomelas Blackbacked Jackal 4 0.01%
Canis sp Canid I 0.02%
Carnivore Class 1 Carnivore Class 1 8 0.02%
Carnivore Class 2 Carnivore Class 2 3 0.o1%
Cercooithecus ovoervthus Vervet Monkev 1 0.00%
Clarias so. Catfish 6 0.01%
Clarias/Svnodontis Caffish 3 0.01%
Crocodilus niloticus Crocodile 6 0.01%
Equus sp. Equid 4 0.01o/o

Felis sp. Caracal? 1 0.00%
Felis sp. Felid 6 0.01%
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able 22 cont. list for Ndondondwane.
Domestication Species Gommon Name NISP I %

witd Fish-Unidentifiable Fish-Unidentifiable 169 0.36%

Francolin size bird Francolin size bird 1 0.00%

Francolinus natalensis Natal Francolin lPheasant) 2 O.OOo/o

Francolinus sp. Pheasant '1 0.00%

Francolinus swainsonii
Swainson's Francolin
(Pheasant) 2 0.00%

Giraffa camelopardalis Giraffe 4 0.01%

Guineafowlsize bird Guinea FowlSize Bird 1 0.00%

Hippopotamus amphibius Hiooopotamus 1348 2.87%

Hvaena/Crocuta Brown/Sootted Hvaena 1 0.00%

Hvstrix africaeaustralis Porcuoine 2 0.oo%

Labeo sp. Caro 2 4.00%

Leporid sp. Hare/Rabbit I 0.02o/o

Lepus sp. Hare 2 0.00%

Leous so. Hare/Rabbit 4 O.01Yo

Lizard-Small Lizard-Small 1 0.00%

Loxodonta africana African Elephant 560 1.19%
Mammal-Small Mammal-Small 1 0.00%

Mammal-Verv Laroe Mammal-Verv Laroe 41 0.09%

Numida meleaoris Helmeted ouineafowl 2 0.oo%
Oreotraous oreotraous Kliosorinoer 4 0.01%
Ourebia ourebi Oribi 5 0.01%

Pedetes capensis Sprinqhare 3 0.01o/o

Pelea capreolus Grev Rhebok 1 0.00%

Pelea capreolus cf. Grev Rhebok 1 0.00%

Phacochoerus aethiopicus Warthoq 3 O.O1o/o

Philantomba monticola Blue Duiker 2 0.00%

Potamochoerus Dorcus Bushpiq 4 0.01%
Primate sp. Primate 1 0.00%

Procavia caoensis Rock Dassie 1 0.00%

Procavia/Dendrohvrax Dassie 4 0.01%
Raohicerus camoestris Steenbok 10 O.A2o/o

Raphicerus sp. Grevsbok/Steenbok 2 O.O0o/o

Redunca arundinum Reedbuck 1- 0.00%

Redunca fulvorufula Mountain Reedbuck 8 O.O2o/o

Rodent-Larqe Rodent-Larqe 3 0.01%

Snake-Unídentified Snake-Unidentified 16 0.03%

Soaradon durbanensis Mussel Cracker 1 0.00%
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able 22 cont. s st for Ndondondwane-
Domestication Species Gommon Name NISP oltõ

Struthio camelus Ostrich 2 0.00o/o

Suid so. Pis I 0.02Yo

Suid so. Suid so. 5 0.01%

Svlvicaora orimmia Common Duiker 37 0.08%

Svncerus caffer Caoe Buffalo 3 0.01%
Taurotraous orw Eland 2 0.00o/o

Thryonomus swinderianus Greater Cane Rat 4 0.01%

Tortoise Tortoise 18 0.04%

Traoelaohus anoasi Nvala 2 0.00%

Varanus niloticus Nile Monitor Lizard 2 0.00%

Varanus so. Monitor Lizard 124 0.26%

Viveridae so. Monqoose 1 0.00%

Viverra civetta Civet 2 0.00%

Rhinocerotidae sp. Rhinoceros I 0.00%

Canis sp. cf. Jackal Jackal 5 0.01%

Wild Total 2883 I 6.130/o

wild?
Aves so. Bird-Unidentified I 0.02%

Bird-Medium Bird-Medium 2 0.00o/o

Bovid Class 1 Bovid Class 1 160 0.34o/o

Bovid Class 2 Bovid Class 2 258 0.55o/o

Bovid Class 2/3 Bovid Class 2/3 1 0.00%

Bovid Class 3 Bovid Class 3 525 112%
Bovid Class 4 Bovid Class 4 17 0.04%

Canis sp. Canid 77 0.160/o

Guineafowlsize bird Guinea FowlSize Bird I 0.02%

Mammal-Laroe Mammal-Laroe 4 0.01o/o

Mammal-Medium Mammal-Medium 2 0.00%

Mammal-Small Mammal-Small 4 0.01%

Wild? Total 1070 2.27o/o



210

able22 cont. Complete s ¡st for Ndondondwane.
Domestication Soecies Common Name NISP otto

Mollusc
Achatina immaculata African oiant land snail 20 0.04o/o

Achatina so. Land Snail 63 0.13o/o

Aspatharia wahlberqi Freshwater Mussel 1 0.00%

Bivalve-Large Bivalve-Larqe 6 0.01%

Cellana so. Limoet 1 0.00%

Freshwater bivalve Freshwater Bivalve 1 0.00%

Marine Mollusc Marine Mollusc 2 0.00o/o

Metachatina kraussi African oiant land snail 14 0.03%

Metachatina sp. African qiant land snail 14 0.03%

Mollusc Shell-Unidentified Mollusc Shell-Unidentified BB 0.19o/o

Nerita so. Marine Mollusc 1 0.00%

Oxvstele sinensis Periwinkle Marine Mollusc 1 0.00%

Perna perna Brown Mussel 2 0.00o/o

Unio caffer Freshwater Mussel 2 0.00o/o

Unio caffer Freshwater Mussel-Larqe 1 0.00%

Unio/Aspatharia Freshwater Mussel 49 0.10%

Unio/Aspatharia Freshwater Mussel 1 0.00%

Unionidae Freshwater Mussel 3 0.01%

Mollusc Total 270 I 0.57%

Grand Total 47048 100.00%
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Table 23. Frequenc of mammalian

African Elephant
Blackbacked Jackal
Blue Duiker
Bovid Class 1

Bovid Class 2
Bovid Class 2/3
Bovid Class 3
Bovid Class 4
Brown/Spotted Hyaena
Bushpig
Canis sp.
Cape Buffalo
Caracal?
Carnivore Class I
Carnivore Class 2
Civet
Common Duiker
Cow
Dassie
Dog
Eland
Elephant Shrew
Equid
Felid
Giraffe
Goat
Goat-Dwarf
Greater Cane Rat
Grey Rhebok
GreysbokiSteenbok
Hare
Hare/Rabbit
Hippopotamus
House Rat
Human
lmpala
Jackal
Klipspringer
Mammal-Large
Mammal-Medium
Mammal-Small
Mammal-Unidentifiable
Mammal-Very Large

at Ndondondwane.

560
4
2

397
625

11

752
28

1

4

109
3
1

8
3

2
37

2593
4

108
2
1

4
6
4

532
J
A

2
2
2

13
1348

I
5
4
5

4
4617
8307

80
1 9539

41

1.21o/o

0.01%
0.00%
0.86%
1.35%
0.02%
1.62%
0.06%
0.00%
0.01%
0.24%
0.01o/o

0.00%
0.02%
0.01o/o

0.00%
0.08%
5.60%
0.01%
0.23o/o

0.00%
0.00%
O.O1o/o

0.01o/o

0.01%
1,1s%
o.o1%
0,01%
0.00%
0.00%
0,00%
0.03%
2.91o/o

0.02%
0.01o/o

O.O1o/o

0.01o/o

0.01o/o

9.97%
17.94o/o

0.17o/o

42.20o/o

0.09%
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Table 23 cont. Frequency of mammalian species at
Ndondondwane.
Class Common Name NISP o,to

Mammal
Molerat
Mongoose
Mountain Reedbuck
Multunammate Rat
Nyala
Oribi
Pig
Porcupine
Primate
Red Veld Shrew
Reedbuck
Rhinoceros
Rock Dassie
Rodent-Large
Rodent-Medium
Rodent-Small
Rodent-Un identifia ble
Sheep
Sheep/Goat
Side Striped Jackal
Springhare
Steenbok
Suid sp.
Vervet Monkey
VleiRat
Warthoo

10
1

8
51

2
5
I
2
1

6
1

1

1

J

7
84

379
1529
4386

2
3

10

5
1

1

3

0.02o/o

0.00%
0.02%
0.11%
0.00%
0.01%
0.02%
0.00%
0.00%
0.01o/o

0.00%
0.00%
0.00%
0.01%
0.02o/o

0.18o/o

0.82%
3.30%
9.47%
0.00%
0.01%
0.02%
0.01o/o

0.00%
0.00%
0.01o/o

Mammal otal 46297 100.00%
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Table 24. of bird at Ndondondwane.

Glass Species NISP ofto

Aves

Alooochen aeovoticus 1

4

32

1

2

4

2

1

2

1

2

15

I
2

2

2

1.22%

4.88%

39.02%
1.22%

2.44o/o

4.88%
2.44%

1.22%

2.44%

1.22%

2.44%
18.29o/o

10.98%

2.44%
2.44o/o

2.44%

Anas undulata

Aves so.

Aves-Laroe

Aves-Medium

Aves-Small

Corvus sp

Aves-Francolin size bird

Francolinus natalensis

Francolinus so.

Francolinus swainsonii

Gallus domesticus

Aves-Guineafowl size bird

Numida meleaqris

Struthio camelus

Gallus domesticus cf.

Aves Total 82 100.00%
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Table 25. Frequency of mollusc species at Ndondondwane.

Glass Species NISP otto

Mollusc
Achatina immaculata 20

63

1

6

1

1

2

14

14

8B

1

1

t

J

49

1

3

7.41o/o

23.33o/o

0.37o/o

2.22%

0.37%
0.37o/o

0.74%
5.19%

5.19%

32.59%
0.37%

037%
0.74%
1.11o/o

18.15o/o

0.37%
1j1%

Achatina sp.

Asoatharia wahlberoi

Bivalve-Larqe

Cellana so.

Freshwater bivalve

Marine Mollusc

Metachatina kraussi

Metachatina sp.

Mollusc Shell-Unidentified

Nerita sp.

Oxvstele sinensis

Perna oerna

Unio caffer

Unio/Aspatharia

Unio/Aspatharia

Unionidae

Mollusc otal 270 100.00%

Table 26, Frequency of fish species at Ndondondwane.

Glass Species NISP of
TO

Pisces

Barbus sp. 5

b

3

169

2

1

2.69%
3.23%
1.61%

90.86%

1.08%

0.54%

Clarias sp.

Clarias/Svnodontis

Pisces sp.-Unidentifiable

Labeo sp.

Soaradon durbanensis

Pisces otal 186 100.00%
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Table 27. Freouencv of reot¡le sDec¡es at Ndondondwane.

Class Species NISP ot
TO

Reptile
Aoama so. 2

1

6

1

2

6

17

18

2

124

1.12o/o

0.56%

3.35%

0.56%

1j2%
335%
9.50%

10.06%

1j2%
69.27o/o

Chamaeleo dileois

Crocodilus niloticus

Reotile-Small ll izard)

Reptile-Small

Reptile-Unidentifiable

Reotile-Unidentified (snake)

Tortoise

Varanus niloticus

Varanus so.

Rentile otal 175 100.00%

Table 28. Frequency of amphibian and amphibian/reptile species at Ndondondwane.

Class Species NISP otto

Amphibian
Am ohibian-Un identified 13

12

38.24%

35.29o/oBufo so.

Amohibian Total 25 73.53%

Amphibian/Reptile
Am ohibian/Reotile-U nidentifiable 9 26.47%

Am phi bian/Reptile Total I 26.47%

Grand Total 34 100.00%
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Table 29. of domestic versus wild species at Ndondondwane.

Domestication Species NISP o,Tî

Domestic
Bos taurus 2593

108

532
3

15

1529

4386

2

23

1933%
0.81%

3.97o/o

0.02Yo

0.11o/o

11.40%

32.70%
0.01%

0.17o/o

Canis familiaris

Caora hircus

Capra hircus (dwarf)

Gallus domesticus

Ovis aries

Ovis/Caora

Gallus domesticus cf.

Canis familiaris cf.

Domestic Total 9191 77.59%

witd
Aeovceros melamous 4

2

1

4

24

5

1

4

54

150

1

129

11

2

4

I
B

3

1

6

3

o

4

7

169

0.03%

0.01o/o

0.01%

0.03%

0.18o/o

0.04o/o

0.01%
0.03%

0.40o/o

1.12o/o

0.01%

0.96%

0.08%

0.01%

0.03%

0.07o/o

0.06%

0.02%

0.01%
0.04%
0.02%

0.04%
0.03%

0.05%

1.26%

Aqama so.

Alooochen aeovoticus

Anas undulata

Aves so.

Barbus so.

Aves-Laroe

Aves-Small

Bovid Class '1

Bovid Class 2

Bovid Class 2/3

Bovid Class 3

Bovid Class 4

Canis adustus

Canis mesomelas

Canis so.

Carnivore Class 1

Carnivore Class 2

Cercopithecus pvqervthus

Clarias sp.

Clarias/Svnodontis

Crocodilus niloticus

Eouus so.

Felis sp.

Pisces-U n identifiable
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Table 29 cont. Frequencv of domestic versus wildcont. Frequencv of domestic versus wild species at Ndondondwane.
Domestication Species NISP of

TO

Aves-Francolin size bird 1

2

1

2

4

1

338

1

2

2

I
6

1

1

1

41

2

4

5

3

1

1

3

2

4

1

1

4

10

2

1

I
3

l6
1

2

14

0.01%

0.01%
0.01To

0.01o/o

0.03%

0.01%
2.5o/o

0.01%

0.01%

0.01o/o

o.o7%

0.04%
0.01%

0.01%
0.01%

0.31%
0.01%
0.03%

o.o4%

0.02%
0.01%

0.01%
o.o2%

0.01%
0.03%

0.01%

0.01%
0.03o/o

0.07%

0.01%
O.O1o/o

0.06%
0.02%

0j2%
0.01%
0.o1%

0j0%

Francolinus natalensis

Francolinus so.

Francolinus swainsonii

Giraffa camelooardalis

Aves-Guineafowl size bird

Hippopotamus amohibiousll0l 0 ivorv frao)
Hvaena/Crocuta

Hvstrix africaeaustral is

Labeo so.

Leoorid so.

Lepus sp.

Reptile-Small (Lizard)

Loxodonta Africana (559 ivorv fraqments)

Mammal-Small

Mammal-Verv Laroe

Numida meleaqris

Oreotraous oreotraous

Ourebia ourebi

Pedetes caoensis

Pelea capreolus

Pelea capreolus cf.

Phacochoerus aethiopicus

Philantomba monticola

Potamochoerus porcus

Primate so.

Procavia capensis

Procavia/Dendrohvrax

Raohicerus camoestris

Raohicerus so.

Redunca arundinum

Redunca fulvorufula

Rodent-Larqe

Reptile-U nidentified (snake)

Sparadon durbanensis

Struthio camelus

Suid sp.
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able 29 cont. uencv of domestic versus wild s at Ndondondwane.
Domestication Species NISP ot

TO

Svlvicaora orimmia 37

3

2

4

1B

2

2

124

1

2

1

5

O.29o/o

0.02o/o

0.01o/o

0.03%

013%
o.o1%

0.01%
0.92%

0.01%

0.01o/o

0.01o/o

0.04%

Svncerus caffer
Taurotraous orw
ïhrvonomus swinder¡anus

ïortoise
Traqelaohus anqasi

Varanus niloticus

Varanus sp.

Viveridae so.

Viverra civetta

Rhinocerotidae so.

Canis sp. cf. Jackal

Wild Total 1314 11.O8%

W¡Id?

Aves so. I
2

160

258

1

529

17

77

8

4

2

4

0.06%

0.01%
1j9%
1.92%

0.01%
3.94o/o

0.13%
0.57%
0.06%

0.03%

0.01%
0.03%

Aves-Medium

Bovid Class 1

Bovid Class 2

Bovid Class 2/3

Bovid Class 3
Bovid Class 4

Canis sp.

Aves-Guineafowl size bird

Mammal-Larqe

Mammal-Medium

Mammal-Small

Wild? Total 1O7O 9.020/"
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Table 29 cont. Freouencv of domestic versus wild species at Ndondondwaversus s n ne.

Domestication Species NISP olto

Mollusc
Achatina immaculata 20

63

1

6

1

1

2

14

14

88

1

1

2

3

49

1

3

0.15%

0.47%
0.01%
0.04%

0.01%

0.01%
0.01o/o

0.10%

0.10o/o

0.66%

0.01%

0.01%

0.01o/o

0.02%

0.37o/o

0.01%
0.02%

Achatina sp.

Asoatharia wahlberoi

Bivalve-Larqe

Cellana so.

Freshwater bivalve

Marine Mollusc

Metachatina kraussi

Metachatina sp.

Mollusc Shell-Unidentified

Nerita sp.

Oxvstele sinensis

Perna oerna

Unio caffer

Unio/Aspatharia

Unio/Aspatharia

Unionidae

Mollusc Total 270 2.22%

Grand Total 11845 100.00%
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Table 30a. Frequency of domestic species by area.

Site Area Species NISP otfo

Dunq
Bos taurus
Canis familiaris
Capra hircus
Gallus domesticus
Ovis aries
Ovis/Capra
Canis familiaris cf.

1137
35

176
7

397
1818

1

31.84o/o

0.98%
4.93o/o

0.20o/o

11.12%
50.91%
0.03%

Dunq Total 3571 100.00%

Site Area Species NISP ot
TO

Mound
Bos taurus
Canis familiaris
Capra hircus
Capra hircus (dwarf)
Ovis aries
Ovis/Capra
Gallus domesticus cf.

Canis familiaris cf.

1216
73

348
3

1040
2263

2

22

24.45%
1.47%
7.00%
0.06%

20.91%
45.50o/o

0.04o/o

0.44%
Mound Total 4974 100.00%

Site Area Species
Midden 1

Bos taurus
Capra hircus
Ovis aries
Ovis/Capra

NISP o,lo

77
6

59

105

31.170/o

2.43%
23.89%
42.51%

Midden I Total 247 100.00%

Grand Total 247 100.00%

Site Area Species NISP otto

Midden 2
Bos taurus
Capra hircus
Ovis aries
Ovis/Capra

87
1

25

113

38.50%
0.44%

11.06%
50.00%

Midden 2
Total 226 100.00%

Grand Total 226 100.00%
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able 30a cont. of domest¡c species bv area.

Site Area I Species NISP oflo

Midden 3
Bos taurus
Ovis aries
Ovis/Capra

33
3

35

46.48%
4.23%

49.30o/o

Midden 3 Total 71 100.00%

Site Area Species NISP otto

Transect 1

Bos taurus
Capra hircus
Ovis aries
Ovis/Caora

35
1

5

39

43.75%
1.25o/o

6.25%
48.75o/o

Transect 1

Total 80 100.00%

Site Area Species NISP %
Transect 2

Bos taurus
Ovis/Capra

I
12

40.00%
60.00%

Transect 2Total 20 100.00%



282

Table 30b. Frequency

1. Lower

res

Bos taurus

Canis familiaris

Capra hircus

Capra hircus (dwarQ

Gallus domesticus

Ovis aries

Ovis/Capra

Gallus domesticus cf.

Canis familiaris cf.

of domest¡c

o-
U'
z

2. Middle

565

39

109

J

Ã

296

950

7

o-
.t)
z

secure pan s¡te hor¡zon.

28.62%

1.98%

5.520/o

0.15%

0.25%

14.99%

48.13%

0.00%

0.35%

Domestic Total 1974

3. Upper

À
Lz

1174

29

210

2

651

1843

A

29.99o/o

0.74%

5.36%

0.00%

0.05%

16.63%

47.08%

0.00%

o.150/"

3a. Uoner

o.Iz

1

100%

100%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

3b. Uooer

3915

o.
Iz

50

J

5

43

92

25.910k

1.55%

2.59%

0.00%

0.00%

22.28%

47.67%

0.00%

0.00%

1000/"

4. Plouqh

o.
Lz

59

1

24.38%

0.00%

11.16%

0.00%

0.00%

25.21%

38.430/o

0.00%

0.83%

100%

27

61

93

2

5, Surface

193

o-Iz

369

20

48

5

159

583

1

ó

100%

31.06%

1.68%

4.04%

0.00%

0.420/o

13.38%

49.07%

0.08%

0.25%

Total NISP

2A? 100%

Total %

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

100%

0.00%

0.00%

1188

2218

91

399

J

12

1210

3562

1

18

1

100%

25.52%

1.210/o

531%
0.04%

0.16%

16.10%

47.41o/o

0.0'l%

0.24%

1 100o/" 7514 100%
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S

able 31. Frequency of domestic species by secure hor¡zon in Dunq Area.

Bos taurus

Canis familiaris

Capra hircus

Gallus domesticus

Ovis aries

Ovis/Capra

Canis familiaris cf-

1, Lower

NISP

345

7

AE

4

120

1

Total

30.67%

0.62%

6.67%

0.36%

10.67%

50.93%

0.09%

Míddle

NISP

1125

585

21

bb

2

205

859

100.00%

3a. Upoer

33.66%

1.21o/o

3.80%

0.12%

11.80%

49.42%

0.00%

100.00%

NISP

1 738

21

J

5

16

61

4.

19.81%

¿.atJ-/o

4.72%

0.00%

15.09%

57.55%

0.00%

NISP

106

1 13

J

16

I

31

62

100.00%

34.66%

0.92o/o

4.91o/o

0.31%

9.51%

49.69%

0.00%

100.00%

Total NISP

1

Total %

326

1 064

34

162

7

372

655

1

32.29%

1.03%

4.92%

0.21%

11.29%

50.23%

0.03%

1

3295 100 .00o/"
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Table 32. Frequency of domestic species by secure horizon in Mound
Area.

Soecies

Bos taurus

Canis familiaris

Capra hircus

Capra hircus (dwarf)

Gallus domesticus

Ovis aries

Ovis/Capra

Gallus domesticus cf.

Canis familiaris cf.

1. Lower

NISP

Domestic Total

188

32

33

ó

1

171

334

TO

2. Middle

24.48%

4.170k

4.30%

0.39%

0.13%

22.27%

43.49%

0.00%

õ 7Ro/^

NISP

Table 33. Frequency of domestic species by secure horizon in Midden 1.

Species

411

I
137

386

754

b

768

3b. u

24.15%

0.47%

8.05%

0.00%

0.00%

22.68%

4430%

0.00%

0.35%

Bos taurus
Capra hircus
Ovis aries
Ovis/Capra

100%

NISP

2. Middle

Midden 1 Total

59

1702 1

4. Plouqh

24.38%

0.00%

11j6%
0.00%

0.00%

25.21%

38/3%
0.00%

0.83%

27

61

93

¿

NISP

NISP

00%

256

17

32

4

128

421

1

J

52
6

33

76

otto

242

NISP

3a. U

29.70%

1.97%

3.71%

0.00%

0.46%

14.85%

48.84%

0.12%

0.35%

31.14o/o

3.59%
19.76%
45.51%

167

100.À

NISP

Total %

100.00%

914

57

229

J

5

746

1 602

1

17

862

25

26

29

25.57o/o

1.59%

6.41%

0.08%

0.14%

20.87o/o

44.82%

0.03%

0A8%

otfo

Total NISP Total%

31.25o/o

0.00%
32.50%
36.25%

100%

80 100.00%

3574

77
6

59

105

100%

31.17o/o

2.43%
23.89%
42.51o/o

247 100.00%
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Table 34. Frequency of domestic species by secure horizon in Midden 2.

S

Bos taurus
Capra hircus
Ovis aries
Ovis/Capra

Midden 2 Total

2. Middle
NISP

Species

87
1

25

113

able 35. Frequency ot domestic s

2. Middle

Bos taurus
Ovis aries
Ovis/Capra

226

Midden3Total I 0¿

%

38.50%
0.44%

11.06%
50.00%

Total NISP

NISP

100.00%

29
2

33

by secure hor¡zon ¡n M¡dden 3.

3a. Uoner Total NISP
ot
TO

45.31o/o

3.13%
51.56%

Total%

87
I

25

113

100.00%

NISP

226

4
1

2

38.50%
0.44o/o

11.060/0

50.00%

otto

57.14%
14.29%
28.57o/o

7

100.00%

100.00%

Total%

33
J

35

71

46.48%
4.23o/o

49.30%

100.00%
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Table 36. Frequency of domesticated species by secure horizon in Transect 1.

Species

Bos taurus
Capra hircus
Ovis aries
Ovis/Caora

1. Lower

Transect 1 Total

NISP

27

1

5

31

Species NISP

ofto

42.19%
1.560/0

7.81o/o

48.44o/o

2. Middle

Bos taurus 
IOvis/Capra 
I

64

Transect 2 Total

NISP

r00.00%

of domesticated species

1. Lower

B

I

of/o

50.00%
0.00%
0.00%

50.00%

Total NISP

16

5

12

100.00%

sr lcure horizon in Transect 2.

otto

17

Total Vo

2. Middle

29.41%
70.59o/o

35
1

5

39

100.00%

NISP

80

43.75%
1.25%
6.25%

48.75o/o

2

otto

100.00%

3. Upper

2

100.00%
0.00%

100.00%

NISP

1

otto

Total NISP

100.00%
0.00%

1 100.00%

Total o/o

I I 40.00%
el 60.00%

20 r00.00%
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Tablr

Speci

e 38. Fre

Aves

Alopochen aegypticus

Anas undulata

Aves sp.

Bird-Large

Bird-Small

Francolin size bird

Francolinus natalensis

Francolinus sp.

Francolinus swainsonii

Guineafowl size bird

Numida meleagris

Struthio camelus

uencv ofw¡ld sþecies at Ndondondwane

Drrno

NISP

Midden I

o/
NIS

P

0.00
%

0.00

0.37
o/o

0.00

0.00
ô/

0.00
%

0.00
%

0.00
%

0.00

0.00
%

0.00
%

0.00
%

4

Midden 2
NtÐ

P

0.00
%

0.00

1.10
%

0.00
/o

0.00

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
/o

0.00

1

Aves Total

Midden 3

Ntl'
P

0.00%

0.00%

1j2%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

o ôn0/^

1

Mou
nd

Nts
P

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

4
u.3t

Transect 1

I

4

16

1

4

1

2

I

2

1

2

2

Nts
P

0.03%

0.140/o

0.55%

0.03%

0.14%

0.03%

0.07%

0.03%

0.07%

0.03%

0.07%

0.07%

1

1 .10

Transect 2
Ntl'

P

0.00%

0.00%

4.55%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1

2

1.12%

I otal
NISP

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

I otal

0.00%

1

4

24

1

4

1

2

1

2

1

2

37

0.02
o/

0.09
%

0.57
%

0.02
Yo

0.09
/o

0.02
To

0.05
To

0.02
%

0.05
%

0.02
%

0.05
ot

0.05
%

1.27% 2 4.55Vr 0.00% 45
r.u/
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Table 38 cont.

Aepyceros melampus

Bovid Class 1

Bovid Class 2

Bovid Class 2/3

Bovid Class 3

Bovid Class 4

Canis adustus

Canis mesomelas

Canis sp.

Carnivore Class 1

Carnivore Class 2
Cercopithecus
pygerythus

Equus sp.

Felis sp.

Giraffa camelopardalis
Hippopotamus
amphibius

Hyaena/Crocuta

Hystrix africaeaustralis

Leporid sp.

Ndondondwane

4

14

66

1

92

7

0.37%

131%

6.16%

0.09%

8.59%

0.65%

0.00%

0.00%

0.56%

0.00%

0.09%

0.00%

0.09%

0.00%

0.00%

3.08%

0.00%

0.00%

0.19%

0.00%

2.20%

110%

0.00%

3.30%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1.10Yo

0.00%

0.00%

1.10%

2

1

0.00%

1j2%

0.00%

0.00%

1.12%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

5.26%

0.00%

0.00%

0.00%

33

37

83

0.00%

1.27%

2.86%

0.00%

1.14%

0.14%

0.07%

0.14o/o

0.10%

0.280/o

0.070/o

0.03%

0.10%

0.240/o

0.14o/o
45.18

o/o

0.03%

0.07o/o

0.21o/o

33

4

2

4

I
2

1

J

7

4

1313

1

2

o

%
0.00

%
0.00

%
0.00

%
0.00

%
0.00

%
0.00

%
0.00

%
0.00

%
0.00

%
0.00

%
0.00

%
0.00

%
0.00

%
0.00

%
0.00

%
0.00

o/o

0.00
%

0.00
%

0.00
To

0.00
To

0.00
%

0.00
%

0.00
%

0.00
o/o

0.00

0.00
%

0.00
%

0.00
ot

0.00
/o

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00

0.00
%

4

54

150

1

129

11

2

4

Õ

I
J

1

4

7

4

1 348

1

2

9

0.09%

1.28%

3.55%

0.02o/o

3.05%

0.26%

0.05%

0.09%

0.210/o

0.19%

0.07%

0.02%

0.09%

0.17%

0.09%
31.92

/o

o.020k

0.05%

0.21o/"
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Table 38 cont. Frequency

Lepus sp.

Loxodonta africana

Mammal-Small

Mammal-Very Large

Oreotragus oreotragus

Ourebia ourebi

Pedetes capensis

Pelea capreolus

Pelea capreolus cf.
Phacochoerus
aethiopicus

Philantomba monticola

Potamochoerus porcus

Primate sp.

Procavia capensis

Procavia/Dendrohyrax

Raphicerus campestris

Raphicerus sp.

at Ndondondwane

2

10

23

1

5

J

Midden 1

0.19%

0.93%

0.00%

2.15%

0.09%

0.47%

0.280/o

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.09%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1.10%

0.00%

0.00%

0.00%

0.00%

0.00%

1j0%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

/o

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
ol

0.00
%

0.00
Yo

0.00
%

0.00
%

0.00
/o

0.00
/o

0.00
/o

0.00
%

0.00
o/

4

550

1

17

J

0.14%

18.93%

0.03%

0.58%

0.10%

0.00%

0.00%

0.03%

0.03%

0.07%

0.07%

0.14%

0.03%

0.00%

0.14%

0.34%

0.07%

0.00
%

0.00
o/o

0.00

0.00
Yo

0.00
%

0.00
%

0.00
To

0.00
%

0.00
o//o

0.00
%

0.00
%

0.00

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
o/o

0.00
%

0.00
%

0.00
%

0.00
%

0.00

0.00

0.00
%

0.00
%

0.00
ot/o

1

2

2

4

I

o

560

1

41

4

5

I

1

ó

2

4

1

I

4

0.14%

13.26%

0.02%

0.97%

0.09%

0.12%

0.07%

0.02%

0.02%

0.07%

0.05%

0.09%

0.02Yo

0.02o/o

0.09%

0.24Yo

0.05%

4

10

2

10

2
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Table 38 cont. Frequency

Class

s
Redunca arundinum

Redunca fulvorufula

Rodent-Large

Suid sp.

Sylvicapra grimmia

Syncerus caffer

Taurotragus oryx

Thryonom us swinderianus

Tragelaphus angasi

Viveridae sp.

Vivena civetta

Rhinocerotidae sp.

Canis so. cf. Jackal

of w¡ld
Dun
d

NISP

1

2

0.00%

0.09%

0.19o/o

0.00%

1.12%

0,19%

0.00%

0.00%

0.00%

0.09%

0.09%

0.00%

0.00%

Midden I

NISP

12

2

Mammal Total

Pisces

Barbus sp. 
.

Clarias sp.

Clarias/Synodontis

Fish-Unidentifiable

Labeo sp.

Soaradon durbanensis

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Midden 2

NISP

1

1

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

o noo/^

'/o

Midden 3

251

NISP

Pisces Total

27.17

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

ô ono/^

0.00%

0.00%

0.28%

0.84o/o

0.00%

0.00%

Mound

J

I

ln

NISP

10.99
ot

1

7

I
14
aÊ

1

2

4

2

1

1

Ã

12

0.00%

0.00%

0.00%

0.03%

0.24%

0.03%

0.48%

0.86%

0.03%

0.07%

0.14%

0.07%

0.00%

0.03%

0.03%

ñ 170/^

Transect 1

2

1.12o/o

NISP

2-250/"

330%
0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

rì ono/^

3

Transect 2

1

NISP

3.30o/r

5.26%

0.00%

0.00%

0.00%

I O¡at
NISP

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%
10.53

%

0.00%

0.00%

2179

0.00%

2

Total

74.98

5

6

155

2

1

1

ö

J

14

37

2

4

2

1

2

1

5

2

0.02%

0.19%

0.070/o

0.33%

O.BB%

0.07%

0.05%

0.09%

0.05%

0.02%

0.05%

0.02%

0.12%

0.17%

0.21%

0.00%

5.33%

0.070/0

0.030/n

I U.5J

0.00%

169

0.00%

0.00%

0.00%

0.00%

0.00%

0-000/n

5.82%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.000/.

2483

0.00%

5ö.öU

5

o

.1

169

2

1

0.12%

0.14%

0.07o/o

4.000/o

0.05%

o.o20/^

0.00% 186 4.40%
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able 38 con

Soeci

Reptile

Agama sp.

Crocodilus niloticus

Lizard-Small

Snake-Unidentifìed

Tortoise

Varanus niloticus

Varanus so.

Duno

of wild species at N

NISP

Reotile Total

Wild Total

Midden 1

2

2

2

2

0.00%

0.19%

0.00%

0.00%

0.19%

0,19%

0.19o/n

witd?

onclondwane bv area

NISP

Aves

Aves sp.

Bird-Medium

Guineafowl size bird

Midden 2

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Aves Total

8

NISP

315

Mammal

0.75%

Bovid Class 'l

Bovid Class 2

Bovid Class 2/3

Bovid Class 3

Bovid Class 4

29.41%

o/

Midden 3

5

2

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

NISP

0.47%

0.19%

0.00%

't4

0.00%

15.38%

7

130

196

aaa

6

0.6s%

Mound

1

1

0.00%

5.26%

0.00%

0.00%

0.00%

0.00%

o ono/

NISP

12.14%

18.30%

0.00%

34.83%

0.56%

1j0%
0.00%

0.00%

3

0.00%

1

3.37%

2
2

1

16

16

1.10%

14

12

47

Transect I

1

0.07%

0.10%

0.03%

0.55%

0.55%

0.00%

4.20%

15.38%

13.19%

0.00%

51.65%

0.00%

NISP

0.00%

0.00%

0.00%

4

5.260/.

21.O5o/"

0.00%

122

4

11

Transect 2

160

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

4.49%

12.36%

0.00%

65j7%
4A9%

2545

0.00%

0.00%

n nno/^

NISP

58

4

5.51o/"

87.s8%

0.00%

%

2

I

Total NISP

o

1

I

0.00%

31.s8%

5.26%

42.11%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.07%

0.00%

0.28%

2

0.00%

10

4.55%

Total %

034%

J
a1

20

7

2

6

1

'16

18

2

124

0.10%

0.72%

0.00%

0.69%

0.24%

0.00%

0.00%

0.00%

0.05%

0.14%

0.02%

0.38%

0A3%

0.05%

2.94%

0.00%

0.00%

0.00%

I
12

21

20.45%

27.27%

0.00%

47.73%

0.00%

0.00%

0.00%

0.00%

169

2883

4.00%

0.00%

68.27o/.

0.00%

0.00%

0.00%

66.67%

0.00%

B

2

oo

2

0.19%

0.05%

0.19%

18

160

258

1

529

17

0.43o/"

3.79%

6.11o/o

0.02%

12.53Yo

0.40%
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Table 38 cont. Frequenc

Class

Canis sp.

Mammal-Large

Mammal-Medium

res

of wild

Wild? Total

ies at Ndond

Mollusc

Achatina immaculata

Achatina sp.

Aspatharia wahlbergi

Bivalve-Large

Cellana sp.

Freshwater bivalve

Marine Mollusc

Metachatina kraussi

Metachatina sp.

Mollusc Shell-Unidentified

Nerita sp.

0.09%

0.09%

0.09%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.75%

0.00%

1.10%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1.10%

0.00%

1.12%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

112%
0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

17

62

0.58%

2.13%

0.00%

0.21%

0.03%

0.03%

0.07%

0A5%

0.48%

2.72%

0.03%

6

1

1

2

13

14

79

1

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

20

bJ

1

6

1

1

2

14

14

BB

1

047%

1A9%

0.02%

0.14%

0.02%

0.02%

0.05%

0.33%

0.33%

2.08o/o

0.02%
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Table 38 cont. F

Class

Species

Oxystele sinensis

Perna perna

Unio caffer

Unio/Aspatharia

Unio/Aspatharia

Unionidae

Dunq

of wild species at Ndondondwane

NISP

Mollusc Total

0.00%

0.00%

0.09%

0.65%

0.00%

0.28%

Grand Total

Midden 1

1

7

J

NISP

22

0.00%

0.00%

0.00%

1j0%
0.00%

0.00%

Midde

1071

2 050/"

NISP

1

2

lOOo/"

0.00%

0.00%

1.12o/o

5.620k

0.00%

0.00%

3

Midden 3

1

5

3.300

NISP

9'l 100Yo

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

I

Mound

8.99%

89

NISP

100%

1

2

1

35

1

0.03%

0.07%

0.03%

1.200/0

0.03%

0.00%

Transect 1

0.00%

19

NISP

100%

236

0.00%

0.00%

0.00%

0.00%

0.00%

o ono/^

Transect 2

8.12%

2906

NISP

'looo/"

0.00%

0.00%

0.00%

33.33%

0.00%

0.00%

Total NISP

0.00%

1

44 100%

Total o/o

1

1

2

49

1

J

33.33%

3

0.02%

0.05%

0.07o/o

1.160/o

0.02%

0.07%

100%

270

4223

6.39%

lOOo/"
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'able 39. of wild fauna at Ndondondwane by secure hor¡zon.

Secure
Horizon Domestication Soecies NISP ofto

1. Lower
W¡Id

Aepyceros melampus 3 011%
1 0.04%
1 0.04%
6 0.23%
2 0.08%

1 0.04%

2 O.O8o/o

12 0.45o/o

28 1.050/o

32 1.20%

5 0.19%

2 0.08o/o

2 0.08%
2 O.OBo/o

2 O.O8o/o

23 0.86%

1 0.04%
1 0.04%

74 2.78%
2 O.O8o/o

I O.O4%

3 0.11%
20 0.75o/o

1 0.04%
1 O.O4o/o

1 O.O4o/o

1 0.04%
1 0.04%
1 0.04%
1 O.O4o/o

5 0.19%

7 O.260/o

3 0.11%
3 0j1%

Alooochen aeovoticus

Anas undulata

Aves so.

Barbus so.

Bird-Laroe

Bird-Small

Bovid Class 1

Bovid Class 2
Bovid Class 3

Bovid Class 4

Canis mesomelas

Canis sp.

Clarias sp.

Clarias/Svnodontis

Pisces-Unidentifiable

Francolinus swainsoníí

Aves-Guineafowl size bird

Hioooootamus amDhibius

Leoorid so.

Leous so.

Loxodonta africana

Mammal-Verv Laroe

Numida meleaqris

Ourebia ourebi

Pedetes caÞensis

Philantomba monticola

Potamochoerus Dorcus

Redunca fulvorufula

Struthio camelus

Suid so.

Svlvicaora orimmia

Tortoise

Varanus so.

Wild Total 251 9.44%
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able 39. ol wrld launa at Ndondondwane by secure horizon.

Secure
Horizon Domestication Species NISP olfo

l. Lower
W¡Id?

Aves sp. 1 0.04%

50 1.88%

75 2.82o/o

79 2.97o/o

3 0.11%

15 0.56%

1 0.04%

Bovid Class 1

Bovid Class 2

Bovid Class 3
Bovid Class 4

Canis so.

Aves-Guineafowl size bírd

Wild? Total 224 8.42o/"

Mollusc
Achatina immaculata
Achatina sp.
Bivalve-Large
Cellana sp.
Metachatina kraussi
Metachatina sp.
Mollusc Shell-Unidentified
Unio/Aspatharia
Unio/Aspatharia
Unionidae

1 0.04%
29 1.09%
6 0.23o/o

1 0.04o/o

1 0.04%
5 0j9%

16 0.60%
1 0.04o/o

1 A.O4%

3 0j1%
64 2.410/"Mollusc Total

1. Lower Total 539 20.26%

2. Middle
witd

Aepvceros melamous 1

7

1

26

80

1

72

1

0.04%

0.26%
0.04%

0.98%

3.01%

0.04%
2.71%
0.04o/o

0.04%
0.08%

0.15%
0.11o/o

0.08%

2

4

3

2

Aves sp.

Aves-Small

Bovid Class 1

Bovid Class 2

Bovid Class 2/3

Bovid Class 3
Bovid Class 4

Canis adustus

Canis mesomelas

Canis sp.

Carnivore Class 1

Carnivore Class 2
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Table 39 cont. ol wrld launa at Ndondondwane by secure honzon.
Secure
Horizon Domestication Species NISP ofto

2. Middle
Cercopithecus pvqervthus 1 0.04%

1 0.04%
4 0.15%

1 0.04%
2 0.08o/o

90 3.38%

1 0.04o/o

I O.O4o/o

332 12.48%

1 0.04%
1 0.04o/o

4 0.15%

3 0.11%
229 8.61%

7 0.26%
3 0.11%
2 0.08%
2 O.O8o/o

3 0.11%
1 0.04%
1 0.04o/o

1 0.04%
I 0.34%
2 0.08o/o

2 0.08%
1 0.04o/o

4 0.15%
1 0.04%
2 0.08%

15 0.56%

2 O.O8o/o

2 0.08%

1 0.04%
49 1.84%

1 0.04%
1 0.04o/o

Clarias/Svnodontis

Crocodilus niloticus

Eouus so.

Felis sp.

Pisces-U nidentifíable

Aves-Francolin size bird

Francolinus natalensis

Hippopotamus am Þhibius

Hvaena/Crocuta

Hvstrix africaeaustralis
Leoorid so.

Lepus sp.

Loxodonta africana

Mammal-Verv Laroe

Oreotraqus oreotraqus
Ourebia ourebi

Pedetes capensis

Phacochoerus aethiopicus
Potamochoerus porcus

Primate sp.

Procavia caoensis

Raphicerus campestris

Raohicerus so.

Redunca fulvorufula
Rodent-Laroe

Reptile-Unidentified

Sparadon durbanensis

Suid sp.

Svlvicaora qrimmia

Svncerus caffer
Thrvonomus swinderianus

Tortoise

Varanus so.

Viveridae so.

Viverra civetta

Rhinocerotidae sp. I 0.04o/o

Canis sp. cf. Jackal 5 0.19%
Wild Total 990 37.22o/o
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3. Upper

3. Upper Total

Mollusc
Unio/Aspatharia 0.04%

Mollusc Total 1- 0.04%

1 0.04%

able 39 cont. of w¡ld fauna at Ndondondwane bv secure hor¡zon.

Secure
Horizon Domestication Species NISP otto

2. Middle
witd?

Aves so. 7 0.26%
1 0.04o/o

75 2.820/o

120 4.510/o

1 0.04%
247 5.29%

11 0.41%

38 1.43o/o

6 0.23To

3 0.11o/o

1 0.04%

3 0.11%

Aves-Medium

Bovid Class 1

Bovid Class 2

Bovid Class 2/3

Bovid Class 3

Bovid Class 4

Canis so.

Aves-Guineafowl size bird

Mammal-Laroe

Mammal-Medium

Mammal-Small

Wild? Total 513 19.29%

Mollusc
Achatina immaculata
Achatina sp.
Aspatharia wahlbergi
Marine Mollusc
Metachatina kraussi
Metachatina sp.
Mollusc Shell-Unidentified
Nerita sp.
Perna perna
Unio caffer
Unio/Asoatharia

6 0.23%
28 1.05o/o

1 0.04o/o

1 0.04%
12 0.45%
6 0.23%

44 1.65%
1 0.04o/o

2 0.08%
3 0.11%

10 0.38%
114 4.29%Mollusc Total

2. Middle Total 1617 60.79%
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able 39 cont. of wild fauna at Ndondondwane bv secure hor¡zon.

Secure
Horizon Domestication Species NISP otfo

3a. Upper
W¡Id

Bovid Class 1 1

2

0.04o/o

0.08%

0.08%

0.04%
0.11%

0.08%

0.040/,

2

1

3

2

1

Bovid Class 2

Bovid Class 3

Canis sp.

Pisces-Unidentifiable

Ourebia ourebi

Sylvicapra qrimmia

Wild Total 12 0.45%

w¡td?
Bovid Class 1 8 0.30%

I 0.30%

50 1.88o/o

Bovid Class 2

Bovid Class 3

Wild? Total 66 2.48%

Mollusc
Achatina immaculata
Mollusc Shell-Unidentified
Unio/Aspatharia

I
1

t
3

0.04%
0.04%
0.04%
0.11%Mollusc Total

3a. Uoner Total 81 3.05%

1 0.04%
4 0.15o/o

4 0.15%
4 015%
1 0.04%

3 0.11%
3 0j1%

47 1.77%

1 0.04o/o

1 0.04%
1 0.04%
1 0.04%

6 0.23%

Bovid Class 3

Bovid Class 4

Wild Total
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Table 39 cont, of w¡ld fauna at Ndondondwane bv secure nonzon.

Secure
Horizon Domestication Soecies NISP ofto

3b. Upper
W¡Id?

Canis so. 2 0.08%

Wild? Total 2 0.08%

Mollusc

M"llr"" T"t-"|

Mollusc Shell-Unidentified
Unio/Aspatharia

I
!
I

0.30%
0.04o/o

034%
3b. Upper Total 88 3.31%

4. Plouqh
W¡Id

Bovid Class 1 5 0.19%

14 0.53%

12 0.45%

2 0.08%
1 0.04%
1 0.04%

I 0.04%
2 0.08%
1 0.04%

3 0.11o/o

64 2.41%
1 0.04o/o

2 0.08%
1 0.04o/o

1 0.04o/o

1 0.04o/o

1 0.04o/o

1 0.04%
2 0.08%

4 0.15o/o

2 0.08%

I 0.34%
2 0.08o/o

2 0.08%

Bovid Class 2

Bovid Class 3

Bovid Class 4

Canis sp.

Carnivore Class 1

Carnivore Class 2

Clarias so

Felis sp.

Pisces-Unidentifiable

Hippopotamus amphibius

Mammal-Small

Mammal-Verv Laroe

Numida meleaqris

Pelea capreolus

Redunca arundinum

Reotile (snake)-U nidentified

Struthio camelus

Suid sp.

Svlvicapra qrimmia

Thrvonomus swinderianus

Tortoise

Traoelaohus anoasi

Varanus sp.

Wild Total 135 5.08%
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Table 39 cont. F of w¡ld fauna at Nclondondwane bv secure hor¡zon.

Secure
Horizon Domestication Species NISP ofto

4. Plough
Zone

W¡Id?

Bovid Class 1 22

32

123

I
1

0.83%

1.20%
4.62%

o.o4%

o.o4%

o.a4%

Bovid Class 2

Bovid Class 3
Bovid Class 4

Canis so.

Mammal-Medium

Wild? Total 180 6.77%

Mollusc
Achatina immaculata
Achatina sp.
Marine Mollusc
Metachatina sp.
Unio/Asoatharia

7 0.260/o

4 0.15%
1 0.04%
1 0.04%
6 0.23%
I 0.71%Mollusc Total

4. Plouqh Total 334 12.56%

Grand Total 2660 100.00%
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Domestication

Table 40. Frequency of wild class by secure horizon.

witd
Aves
Mammal
Pisces
Reptile

Wild Total

witd?
Aves
Mammal

Wild? Total

Class

1. Lower
NISP

'15

201
29

6

Grand Total

otta

3.160/o

42.32o/o

6.110/o

1.260/o

2. Middle

251

NISP

s2.84%

10

830
92

58

2

222

otto

0.67%
55.22%
6.12%
3.86%

224

3a. Upoer

0.42%
46.74%

NISP

990

475

47.16Yo

65.87%

100.00%

14

499

I
3

otto

0.00%
11.54%
3.85%

0.00%

3b. Uoper

513

0.93%
33.20%

NISP

12

I 503

34.13%

15.38%

1

66
3

7

100.00%

ot
TO

oo

1.27%
83.54%
3.80%
8.86%

4. Plouqh

0.00%
84.620/o

66

NISP

77

84.62%

78 100.00%

97.47%

2
'1 16

5

12

otto

0.63%
36.83%

1.59%
3.81%

Total NISP

2

0.00%
2.53%

2

135

7g

2.53%

42.86%

100.00%

Total %

28
1222

132
B3

180

180

0.00%

57.14%

1.14o/o

49.BB%
5.39%
3.39%

315

57.14%

1465

100.00%

59.80%

16

969
985

0.65%
39.55%

2450 100.00%

40.20%
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Domestication

Table 41. Frequency of wild species by secure horizon for

Aepyceros melampus

Aves sp.

Bovid Class 'l

Bovid Class 2

Bovid Class 2/3

Bovid Class 3

Bovid Class 4

Canis sp.

Carnivore Class 2

Clarias/Synodontis

Crocodilus niloticus

Equus sp. I

Aves-Unidentifiable

Hippopotamus am phibius

Leporid sp.

Lepus sp.

Loxodonta africana

Mammal-Very Large

Ourebia ourebi

Pedetes capensis

Procavia capensis

Sylvicapra gr¡mm¡a

Syncerus caffer

Tortoise

f

NISP

3

2

5

aÁ

1.07%

0.71%

1.79%

8.57%

0.00%

8.93%

1.43%

0.71%

0.00%

0.71%

0.00%

0.00%

1.07%

3.21%

0.00%

0.36%

1.07o/o

7.14o/o

0.36%

0.36%

0.00%

0.36%

0.00%

0.36%

25

4

2

NISP

1

2

7

31

1

57

1

1

1

2

1

5

12

2

I

7

1

2

2

1

o

2

1

0.21%

0.42%

1.46%

6A6%

0.21%

11.88%

0.21%

0.63%

0.21%

0.21%

0A2%

0.21%

1.04%

2.50%

0.42%

0.21o/o

1.46%

0.210/o

0A2%

0.42%

021%

125%

0A2%

0.21%

J

o

1

3

20

1

1

0.00%

0.00%

0.00%

6.67%

0.00%

3.33%

0.00%

3.33%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

6.67o/o

0.00%

0.00%

3.33%

0.00%

0.00%

0.00%

0.00%

1.11%

2.78%

0.00%

5.00%

1.11%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1.67%

0.00%

0.00%

0.00%

1.11o/o

0.00%

0.00%

0.00%

0.56%

0.00%

0.00%

2

Ã

o

2

4

4

14

62

1

92

7

b

I

2

1

8

.A

2

2

10

23

5

J

1

o

2

2

0.4'lo/o

0.41%

1.44%

6.39%

0.100/0

9.48o/o

0.72%

0.62%

0.10%

0.31%

0.21o/o

0.10%

0.82o/o

2.47o/o

o.21%

021%

1.03o/o

2.37%

0.52%

0.31%

0.10%

0.93%

021%
0.210/
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aþle 41 cont. Fre

Domestication

quency o1 w¡ld species by secure hor¡zon for

Wild Total

W¡Id?

Spec¡es

Varanus sp.

Viveridae sp.

Viverra civetta

Aves sp.

Aves-Medium

Bovid Class 1

Bovid Class 2

Bovid Class 3

Bovid Class 4

Canis sp.

Mammal-Large

Mammal-Medium

Mammal-Small

l. Lower

NISP

Wild? Total

Dunq Total

AT

0.00%

0.00%

0.00%

ea.

107

2. Middle

38.21o/o

NISP

1

1

1

41

67

54

2

I

0.00%

0.00%

14.64%

23.93%

19.29o/o

0.71o/o

3.21o/o

0.00%

0.00%

0.00%

0.21%

0.21%

0.21o/o

3a. Uooer

1s3

5

1

62

B9

159

2

4

ó

2

31.88%

NISP

1.04o/o

0.21%

12.92o/o

18.540/0

33.13o/o

0A2%

0.83%

0.63%

0.00%

0.42o/o

173

280

0.00%

0.00%

0.00%

61.79%

4. Plouoh

100.00%

7 23.33%

NISP

1

0.00%

0.00%

3.33%

6.67%

66.67%

0.00%

0.00%

0.00%

0.00%

0.00%

1

2

20

327

480

0.56%

0.00%

0.00%

68.13%

Total NISP

100.00%

?5 13.89%

22

17

113

1

1

1

0.00%

0.00%

12.220k

9A4%

62.78%

0.56%

0.56%

0.00%

0.56%

0.00%

Total %

23

2

1

1

30

78 670/"

021%

0.10%

0.10%

100.00%

?q?

5

1

126

175

346

5

14

J

1

2

?î .lîo/"

0.52%

0j0%
12.99%

18.04%

35.67%

0.52%

1A4%

0.31%

0.10%

o.210/

155

180

86.110/,

100.00%

67ß

970

6q qno/"

100.00%
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Domest¡cation

Table 42. Frequency of wild species by secure

witd Alopochen aegypticus

Anas undulata

Aves sp.

Barbus sp.

Aves-Large

Aves-Small

Bovid Class 1

Bovid Class 2

Bovid Class 3

Bovid Class 4

Canis adustus

Canis mesomelas

Canis sp.

Carnivore Class 1

Carnivore Class 2

Cercopithecus pygerythus

Clarias sp.

Crocodilus niloticus

Felis sp.

Pisces-Unidentifìable

Aves-Francolin size bird

Francolinus natalensis

Francolinus swainsonii

und Area.

1

1

2

2

1

2

7

4

7

1

0.65%

0.65%

1.30%

1.30%

0.65%

1.30o/o

4.55o/o

2.600/0

4.55%

0.65%

0.00%

1.30%

0.00%

0.00%

0.00%

0.00%

1.30%

0.00%

0.00%

12.95%

0.00%

0.00%

0.65%

1

17

48

12

0.00%

0.00%

0.34o/o

0.00%

0.00%

0.110/o

1.93%

5Á6%

1.37%

0.00%

0.11%

0.23o/o

0.11%

034%

0.110/o

0.11%

0.00%

0.11%

0.23%

9A4%

0.11%

0.11%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1.27%

5.06%

5.06%

5.06%

1.270/0

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

3.80%

0.00%

0.00%

0.00%

1

2

1

J

1

I

1

2

83

1

1

1

4

4

4

1

20

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

2.22%

6.67%

2.22o/o

0.00%

0.00%

0.00%

0.74%

0.74%

0.74%

0.00%

1A8%

0.00%

0.74%

2.22%

0.00%

0.00%

0.00%

Total NISP

3

I
J

1

1

5

2

1

4

31

65

zo

2

1

4

2

4

2

I
4

1

3

109

1

1

1

0.08%

0.08%

0.40%

0.16%

0.08%

0.32%

2.49%

521%

2.09%

0.16%

0.08%

0.32%

0.16%

0.32%

0.16%

0.08%

0.32%

0.08%

0.24%

8.74%

0.08%

0.08%

0.08%
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f able 42 cont. Frequency of wild species by secure hor¡zon in Mound Area,

Domestication

Giraffa camelopardalis

Aves-Guineafowl size bird

Hippopotamus amphibius

Hyaena/Crocuta

Hystrix africaeaustralis

Leporid sp.

Lepus sp.

Loxodonta africana

Mammal-Small

Mammal-Very Large

Numida meleagris

Oreotragus oreotragus

Pelea capreolus

Phacochoerus aethiopicus

Philantomba monticola

Potamochoerus porcus

Primate sp.

Raphicerus campestris

Raphicerus sp.

1

65

0.00%

0.65%

42.21o/o

0.00%

0.00%

130%

0.00%

0.00%

0.00%

0.00%

0.65%

0.00%

0.00%

0.00%

0.65%

0.65%

0.00%

0.00%

0.00%

318

1

1

0.00%

0.00%

36.18%

0.11%

0.11%

0.11o/o

0.23%

25.260/0

0.00%

0.57%

0.00%

0.34%

0.00%

0.230k

0.00%

0.11%

0.11%

1.02%

0.23%

1

2

222

3.80%

0.00%

59.49%

0.00%

0.00%

1.27%

0.00%

127%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

45.19%

0.00%

0.00%

0.00%

0.00%

0.00%

0.74%

0.00%

0.74%

0.00%

0.74%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1

I
I
2

491

I
1

4

2

223

1

5

2

J

1

2

1

2

1

9

2

0.24%

0.08%

39.37%

0.08%

0.08%

0.32o/o

0.16%

17.88%

0.08%

0A0%

0.16%

0.24%

0.08%

0.160/o

0.08%

0.16%

0.08%

0.72%

0.16%
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Table 42 cont. Frequency of wild species by secure hor¡zon in Mound Area.

Domestication Species

Redunca arundinum

Redunca fulvorufula

Rodent-Large

Reptile (snake)-Unidentifìed

Sparadon durbanensis

Struthio camelus

Suid sp.

Sylvicapra gr¡mmia

Thryonomus swinderianus

Tortoise

ïragelaphus angasi

Varanus sp.

Rhinocerotidae sp.

Canis so. cf. Jackal

1. Lower

NISP

1

1

5

o

2

a

0.00%

0.65%

0.00%

0.00%

0.00%

0.65%

3.25o/o

3.90%

0.00%

1.30o/o

0.00%

1.95%

0.00%

0.00%

2. Middle

NISP

2

1

4

1

2

I
2

Áo

1

5

0.00%

0.23%

0.11%

0.46%

0.11%

0.00%

0.230/o

1.02o/o

0.23%

0.00%

0.00%

5.46%

0.11%

ñ 670/^

3b. Upoer

NISP

142

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1.27%

0.00%

0.00%

1.27%

0.00%

7.59%

0.00%

ô ôno/^

4. PI

92.210/"

ouoh

NISP

1

1

1

1

2

ó

2

o

2

I

821

0.74%

0.00%

0.00%

0.740/o

0.00%

0.74%

1.48%

2.22%

1A8%

6.67%

1A8%

0,74%

0.00%

ô ôno/^

ot

Total NISP

1

93.40%

6

Total %

77

1

e

1

1

2

10

18

4

12

2

58

1

5

97.47%

0.08%

0.24%

0.08%

0A0%

0.08%

0.16%

0.80%

1.44%

0.32%

0.96%

0.16%

4.65%

0.08%

o,400/

110 81.48% 1 150 92.22o/o
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Table 42 cont. Frequency of wild species by

Domestication SDecies

Aves sp. 
,

Bovid Class 1

Bovid Class 2

Bovid Class 3

Bovid Class 4

Canis sp.

Aves-Guineafowl size bird

Mammal-Small

Wild? Total

Mound Total

1. Lower

NISP

in Mound Area.

1

J

1

b

1

0.65%

0.00%

0.00%

1.95%

0.65%

3.90%

0.65%

0.00%

2. Middle

NISP

1

2

4

5

34

b

1

12

0.11%

0.23%

0.46%

0.57%

0.57%

3.87%

0.68%

0.11%

154

3b. Uooer

7.79%

100.00%

NISP

58

879

0.00%

0.00%

0.00%

0.00%

0.00%

2.53%

0.00%

0.00%

6.60%

4. Plouoh

100.00%

NIS

2

P

2

15

10

79

0.00%

0.00%

11.1',1%

7.41%

0.00%

0.00%

0.00%

0.00%

Total NISP

2.53%

100.00%

Total o/o

2

2

19

18

o

42

7

I
2F

135

0.16%

0.'16%

1.52%

1A4%

0.48%

3.37%

0.56%

0.08%

18.520/"

100.00%

97

1247

7.78%

100.00%
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Domestication

able 43. Frequency of wild species by secu

witd
Species

Aves sp.
Bovid Class 1

Bovid Class 2
Bovid Class 3

Fish-Unidentifiable
Hippopotam us amphibius
Leporid sp.
Mammal-Very Large
Phacochoerus aethiopicus

Wild Total
wild?

horizon in

2. Middle

Wild? Total

Midden l Total

NISP

Aves sp.
Bovid Class
Bovid Class
Bovid Class

1

I
1

2

I
1

1

1

of/o

3a.

2.38%
2.38%
238%
4.76%
0.00%
2.38%
2.38%
2.38o/o

2.38%

I
2

3

U pper
NISP

o

1

1

3

1

7

7
,IB

21.43o/o

ot
TO

Total NISP

0.00%
2.17o/o

0.00%
2.17o/o

6.52%
0.00%
0.00%
0,00%
0.00%

2.38o/o

16.67%
16.67o/o

42.86%
33

42

78.57%

5

100.00%

Total%

1

2
1

3
3
1

1

1

1

10.87%

7

5
o2

0.00%
15.22%
10.87o/o

63.04%

1.14o/o

2.27o/o

1.14%
3.41%
3.41o/o

1.14o/o

1.14%
1.14o/o

1.14%

41

46

89.13%

100.00%

14

1

14
12

47

15.91%

1.14%
15.91%
13.64Yo

53.41%

74

88

84.09%

100.00%
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Table zl4. Frequencv of wild species secure horizon in Midden 2.

Secure Horizon Domestication Species NISP I %

2. Middle
W¡Id

Aves sp. 1 1.23o/o

1 1.23o/o

1 1.23o/o

Bovid Class 1

Bovid Class 3

Wild Total 3 3.70%

w¡td?
Bovid Class 1 4

11

58

4

4.94o/o

13.58%

71.600/o

4.94o/o

1.23%

Bovid Class 2

Bovid Class 3

Bovid Class 4

Mammal-Medium

Wild? Total 78 96.30%

2. Middle Total 81 100.00%
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Domestication

Table 45. Frequency of wild spec¡es by secure horizon in Midden 3.

witd

Wild Total

Species

witd?

Crocodilus niloticus
Pisces-U nidentifiable
Hippopotamus
amphibius

Wild? Total

Midden 3 Total

2. Middle

Bovid Class 2

Bovid Class 2/3

Bovid Class 3

NISP I o/o

1

2

1

5.BB%

11.76%

5.88%

3a. Upper

4 23.53%

NISP I %

5

1

7

29.41%
5.BB%

41.18o/o

13 76.470/o

Total NISP

0.00%
0.00%

0.00%

17 I 100.00%

0.00%

Total%

1 50.00%

0.00%
I 50.00%

1

2

1

2 100.000/0

5.260/o

10.53o/o

5.260/o

21100.00%

4

o

1

8

21.05%

31.58%
5.260/o

42.11%
15

19

78.95%

100.00%
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Table

Domestication
wild

. Frequency of wild

Wild Total
wild?

Species

Aves

Wild? Total

Transect 1 Total

Bovid Class I
Bovid Class 2

Bovid Class 3

1. Lower
NISP

rizon in Transect

Domestication

Table 47. Frequency of wild species by secure horizon in Transect 2.

2

witd?

2

olto

Wild? Total

2. Middle

5.13o/o

I
B

0

5.13%

NISP

Transect 2 Total

2

23.08%
20.51o/o

51.28o/o

37

39

Species

94.87o/o

Bovid Class 3

100.00%

otto

Total NISP

0.00%

4

0.00%

0.00%
100.00%

4

4

l. Lower

Total%

0.00%

100.00%

100.00%

2

2

NrsP I %

4.650/o

I
12

20

4.65%

20.93%
27.91%
46.51%

2 100.00%

41

2 100.00%

43

Total NISP

95.35%

2 100.00%

100.00%

Total o/o

2

2

100.00%
100.00%

2 100.00%



312

Site Area

Table 48. Bo

Element Tvoe

s taurus element frequen

Astraoalus

Calcaneous

Caroal

Cranium

1. Lower

Femur

NISP

Humerus

Hvoid

area

5

4

19

22

11

4

2

5

1

10

29

29

15

14

12

4

ô

lnnominate

ot

2. Middle

Lonobone

0.88%

0.71%

3.360/o

3.89%

1.95%

0.71%

0.35%

0.88%

0.18%

1.77to

5.13o/o

5j3%
2.65%

2.48%

2.12%

0.71%

1.59%

NI.SP

Loose tooth

Loose toothlower

horizon.

Loose tooth-uoper

I
11

16

125

18

15

1

14

4

19

30

17

19

12

24

o

27

4

56

14

I

39

I

Mandible

3. Upper

Mandible with teeth

0.77%

0.94%

1.36%

10.65%

1.53%

1.28%

0.09%

119%

034%

1.62%

2.560/0

1A5%

1.62%

1.02%

2.04%

0.77%

2.30%

0.34%

4.77%

4 4 00/^

0.09%

a aao/

0.77%

Metacaroal

NISP

Metaoodial

Metatarsal

Patella

Phalanx

3a. UDÞer

Radius

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

NISP

Radius, ulna

Rib

Scapula

1

3b. Upper

2.00%

NISP

I

2

2

38

3

0.00%

0.00%

6.73%

0.53%

2.00%

4.00%

4.00o/o

25

4

4. Plouqh

0.00%

4.42%

0.71%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.000/"

NISP

1

1

J

o

5

7

J

Total NISP

2.OOo/"

0.27%

0.81%

1,63%

1.36%

1.90%

0.81%

0.00%

0.00%

0.00%

2

1

1

Total o/o

4.00%

2.00%

2 ñño/^

16

1B

42

54

38

22

20

5

31

72

Êa

40

30

40

17

âo

4

10

20

1

75

tö

1

0.00%

0.00%

0.00%

0.72%

0.81%

1.89%

6.94%

1.71%

0.99%

0.140/o

0.90%

0.23%

1.40%

3.250k

2.39%

1.80%

1.35%

1.80%

0.770/o

1.760/0

0.18%

4.96%

0.90%

0.05%

3.38%

0.81%

o 270/^

J

1

1

13

7

6

2

3

3

3

0.00o/n

6.00%

2.00%

0.27%

3.52%

1.90%

1.63%

0.54%

0.81%

0.81%

0.81%

2

0.00%

4.00o/o

0.00%

13

2

0.00%

3.52%

o.540/"

o

5

0.000/"

2A4%

1.36%
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able 48 cont. Bos taurus element

Site Area

Dung

Element Tvpe

Sesmoid

Sternum

Tarsal

Dunq Total

Tibia

1. Lower

Ulna

Midden 1

NISP

Vertebra

area and

4 O.71o/.

2. Middle

o

16

o

45

Astraoalus

0.00%

1.59%

2.830k

1.06%

7.96%

NISP

Caroal

Carpal/tarsal

5

1

o

19

10

48

Cranium

34s

Femur

0.430k

0.09%

0.770/o

1.620/o

0.85%

4.09%

3. Uooer

Humerus

61.06%

lnnominate

NISP

Loose tooth-lower

585

Loose tooth-uooer

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Mandible

49 8?o/^

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Metatarsal

3a. Upper

Phalanx

NISP

2

5

1

5

2

Radius

Radius, ulna

0.17%

0A3%

0.09%

0.43%

0.17%

0.17o/o

0.00%

0.00%

n nôo¿

3b. Upper

0.00%

NISP

1 2.00%

ó

'7

2

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

21

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%6.00%

4. Plouqh

0.60%

0.17o/o

42.00%

NISP

I

4

1

0.00%

0.09%

0.34o/o

0.09%

J

ô nô0/

1

5

6

3

5

0.00%

Total NISP I Total %

6.00%

0.27%

1.36%

1.63%

0.81%

1.360/o

1

0.00%

0.00%

0.00%

2.00%

3

1

J

1

2

0.00%

1',t3

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

I 0.41%

2 0.09%

23 1.040/0

42 1.89%

19 0.86%

101 4.550k

6.00%

2.00%

6.00%

2.00%

4.00%

30.62%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

2

0.00%

1064 47.

4.00%

1

0.00%

2.00%

970Â

2

8

1

þ

2

5

1

10

ó

2

1

6

1

1

0.09%

0.36%

0.05%

0.27%

0.09%

0.23%

0.05%

0.450/0

0.140/o

0.09%

0.05%

0.270/o

0.05%

0.05%
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able 4E col

Site Area

rt. Bos taurus element

Midden 1

Element Tvoe

Rib

Scapula

Sesmoid

freouencv bv area

Tarsal

Midden 1 Total

1. Lower

Tibia

NISP

Ulna

M

Vertebra

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

2. Middle

NISP

Askaqalus

Calcaneous

2

1

1

3

Carnal

0.17%

0.09%

0.09%

ñ 2^o/^

Cranium

3. Upper

Femur

Humerus

o noo/^

NISP

lnnominate

0.00%

o ôno/

Loose tooth-lower

13

Loose tooth-uooer

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

52

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

3a, Upper

1.11o/o

Mandible

4.43%

Mandible with teeth

NISP

Metacarpal

o

2

1

7

o

1

7

4

1

2

J

4

J

Metapodial

0.51%

0.17%

0.09%

0.60%

0.260k

0.51%

0.09%

0.60%

0.34%

0.09%

0.17%

0.26%

034%

0.26%Metatarsal

0.00%

0.00%

0.00%

3b. Uoper

2

2

1

J

NISP

0.00%

4.00%

4.00%

2.00%

6.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

4. Plouqh

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

25

NISP

50.00%

Total I

NISP I tot"l y"

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

o oo0/

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

2

1

1

5

2

1

16

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.09%

0.05%

0.05%

0.23%

0.09%

0.05%

0.72%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

77 3.4 7t/"

6

2

1

7

3

6

1

7

4

1

2

4

J

0.27%

0.09%

0.05%

032%

0.14o/o

0.27%

0.05%

0.32o/o

0.18o/o

0.05%

0.09%

014%

0j8%
0j4%
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Table 48 cont. Bos taurus ele

Site Area Element Tvoe

Patella

Phalanx

me

Raclius

Rib

1. Lower

uen

Scapula

NISP

Tarsal

Midden 2 Total

Tibia

area

lllnâ

and

M

Vertebra

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

o nno/^

2. Middle

secure

NISP

horizon.

1

7

4

4

I
4

1

2

5

Astrâoãlus

Calcaneous

0.09%

0.60%

034%

034%

0.77%

0.34%

0.09%

0.17%

o.430Ä

3. Uooer

Caroal

Cranium

NISP

Humerus

Loose tooth

ô ono/"

Loose tooth-lower

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

3a. Upper

Loose tooth-uDoer

l\/ctanndial

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

NISP

87

Phalanx

7.41%

Radius

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

4

2

2

1

1

1

4

1

q

3b. Upper

0.34%

0.17%

0.17%

0.09%

0.09%

0.09%

0.26%

0.34%

0.09%

0Á3%

NISP

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

4. Plouqh

NISP

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Total NISP I Total %

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.05%

0.32%

0.18%

0.18%

0.41%

0.18%

0.05%

0.09%

0.23%

4

4

9

4

1

2

5

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1 2.00o/o

0.00%

0.00%

0.00%

2

1

4.00%

2.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

87 3.92%

4

2

2

1

I

1

4

4

1

7

1

0.18%

0.09%

0.09%

0.05%

0.05%

0.05%

0.180k

0.18%

0.05%

0.32%

0.05%



316

'able 48 cont. Bos taurus element

Site Area Êlement Tvoe

Midden 3 Total

Rib

Tarsal

Mound

Vertebra

1. Lower

NISP

Astraqalus

Calcaneous

Caroal

0.00%

0.00%

0.00%

2. M¡d

Cranium

ure horizon,

NISP

Femur

le

Humerus

0.00%

1

2

2

Hvoid

1

b

7

I
b

11

1

12

2

2

3

1

3

o

5

6

2

lnnominate

0.09%

0.17%

0.17o/o

3. Upper

Loose tooth

0.18%

1.06%

1.24%

1.42%

1.06%

1.95%

0.18%

2.12o/o

0.35%

0.35%

0.53%

0.18%

0.53%

1.59%

0.88%

1.06%

0.35%

29

Loose toothlower

NISP

Loose tooth-uoper

2.470Â

Mandible

4

12

26

24

20

14

2

10

30

34

31

2

3

19

16

13

5

Mandible with teeth

0.00%

0.00%

0.000/.

Metacaroal

0.34%

1.02%

2.21%

2.04%

1.70%

1j9%
0.17%

0.85%

2.56%

2.90o/o

2.64%

0.17%

0.26%

1.62%

1.36%

1.11%

0A3%

3a, Uooer

Metaoodial

NISP

Metatarsal

0.00%

Patella

0.00%

0.00%

0.00%

3h I lnnar

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

NISP

4 8.00%

0.00%

0.00%

0.00%

4. Plouqh

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

NISP

0.00%

0.00%

0.00%

0.00%

1

/o

Total NISP I Total %

1.69%

2

a

J

1

0.00%

o o00/

3.39%

5.08%

5.08%

1.690/0

12

I
10

I
12

12

1 0.05%

2 0.09%

2 O.A9o/n

3.25o/o

2.17%

2.71%

2.440/o

3.250k

3.25o/"

2

2

.t

4

ó

1

2

2

3

1

0.00%

33 1.490/"

3.39%

3.39%

5.08%

6.78%

5.08%

'1.69%

3.39%

3.39%

5.08%

1.69%

1B

¿o

45

44

41

38

3

31

43

48

50

B

I
3B

37

38

I

7

I
o

12

2

1

8

14

16

0.00%

0.81%

1.17%

2.03%

1.98%

1.85%

1.71%

0.14%

1A0%

1.94%

2.16%

2.25%

0.36%

0.36%

1.71%

1.67%

1.71%

0.36%

1.900/o

2.44o/o

2A4%

3.250/o

0.54%

0.27%

2.17%

3.79%

4.34%

0.00%
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able 48 cont. Bos taurus elemen

Site Area Element Tvpe

Phalanx

Radius

Radius- ulna

Rib

1. Lower

Scapula

NISP

Sesmoid

Tarsal

58

2

2

b

J

o

o

4

2

11

Mound Tota

Tibia

10.27%

0.35%

0.35%

1.06%

0.53%

1.59%

1.06%

0.71%

0.35%

1.95%

lJlna

2. Middle

Transect 1

secure horizon.

Vertebra

NISP

bb

13

5.62%

1.110/o

TO

Actrâôâ1ilç

3. Upper

C.arnzl

1

7

10

16

17

I
7

0.00%

Crenirim

NISP

0.09%

0.60%

0.85%

1.36%

1.45%

0.77%

0.60%

188

Femur

Humerus

33.27%

Loose tooth-lower

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

3a. Upper

Metacarnal

1

2

1

1

1

NISP

Metaoodial

411

0.18%

0.53%

0.35%

0.18%

0.18%

0.18%

Metatarsal

Phalanx

35.01%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

3b. Upper

NISP

1 0.09%

16

1

2

1

J

4

0.00%

0.00%

2712%

1.690/0

0j7%

0.18%

0.53%

0.71%

of

4. Plouqh

0.00%

0.00%

0.00%

I

2

1

NISP

0.00%

0.17%

0.09%

1.690k

þJ

2

2

2

2

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1

I

17.07%

0.81%

o ono¿

0.00%

o/

3.39%

3.39%

3.39%

3.39%

Total NISP I Total %

0.09%

o nqo/

0.00%

0.00%

I

7

22

10

6

3

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

59

0.27%

1.90%

5.96%

2.71%

1.63%

0.81%0.00%

203

19

2

t)

11

28

4b

33

19

21

100.00%

9.15%

0.86%

0.09%

0.36%

0.50%

1.26%

2.07%

1.49%

0.86%

0.95%

256

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

69.38%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

914 41.21%

2

J

4

1

1

J

1

1

4

5

0.09%

0.14%

0.18%

0.05%

0.05%

0.14o/o

0.05%

0.05%

0.1s%

0.23%
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Table 48 cont. Bos taurus element

Site Area Element Tvoe

Radius

Radius. ulna

Transect I Total

Rib

Ulna

u

1. Lower

Vertebra

NISP

t2

4

1

2

1

2

Transect 2 Total

Loose tooth

0.71o/o

0.18%

0.35%

0.18%

0.35%

TO

2. Middle

Loose tooth-u

Bos taurus Total 565

NISP

Mandible with tee

horizon.

27

DOer

0.00%

0.00%

0.00%

0.00%

0 000/^

3. Upper

4.78o/o

rh

5

NISP

0.88%

0.00%

0.00%

I 0.68%

5

0.00%

0.00%

0.00%

0.00%

0.00%

0.88%

3a. UoDer

NISP

1

1

0.00%

100%

0.09%

0.09%

2

0.00%

0.00%

0.00%

0.00%

0.00%

1174

0.17%

3b. Upper

0.00%

NISP

1

100%

100.00%

0.00%

0.00%

1

0.00%

0.00%

0.00%

0.00%

0.0Oo/n

4. Plouqh

0.00%

100.00%

NISP

'l

0.00%

0.00%

0.00%

100%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Total NISP I Total %

0.00%

50

0.00%

0.00%

0.00%

100o/"

4

1

2

1

2

0.00%

0.00%

0.18%

0.05%

0.09%

0.05%

0.09%

59

0.00%

0.00%

o ono/^

100%

35 1.58./"

0.00%

369

6

1

1

100%

0.27%

0.05%

0.05%

I 0.36%

2218 1 00%
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Astragalus

Calcaneous

Carpal

Carpal/tarsal

Cranium

Femur

Fibula

Humerus

Hyoid

lnnominate

Longbone

Loose tooth

Loose tooth-lower

Loose tooth-upper

Mandible

Mandible with teeth

Metacarpal

Metapodial

Metatarsal

Patella

Phalanx

Radius

Radius, ulna

Rib

Midden 1

16

19

45

1.41%

1.67%

'3.96%

0.00%

13.90%

3.52%

0.00%

2.02%

0.35%

1.93%

0.53%

334%
6.51%

5.10%

3.87%

2.73%

3.52%

1.50%

3.87%

0.35%

10.55%

2.02%

0.09%

7.39%

158

40

Midden 2

aa

4

22

o

38

74

58

44

31

40

17

44

4

120

23

1

84

2.60%

0.00%

10.39%

1.30%

7.75%

2.60%

0.00%

649%
0.00%

1.30%

0.00%

0.00%

12.99%

3.90%

2.60%

0.00%

0.00%

0.00%

1.30%

0.00%

7.79%

1.30%

1.30%

2.60%

B

1

b

2

Midden 3 Mound

o

2

1

6.90%

2.30o/o

1.15%

0.00%

8.05%

3.45%

0.00%

6.90%

0.00%

1.15%

0.00%

0.00%

8.05%

4.60%

1.15%

2.30o/o

3.45o/o

4.600/o

3.45Yo

1.15%

8.05%

4.60%

0.00%

4.60%

7

J

4

2

2

12.12%

6.06%

ô.06%

0.00%

3.03%

0.00%

0.00%

3.03%

0.00%

0.00%

0.00%

3.03%

12.12%

12.120k

0.00%

0.00%

0.00%

3.03%

0.00%

0.00%

21.210/o

3.03%

0.00%

3.03%

10
a

2

Transect 1 Transect 2 Total NISP

22

3B

5B

bv

52

1

49

44

7

4

1

2

aJ

4

1

7

4

1.81%

3.13%

4.77%

0.00%

5.67%

4.28%

0.08%

4.03%

0.41%

3.62%

0.00%

4.52%

5.26%

5.43%

1.23%

0.90%

3.37%

4.19%

3.95%

0.74%

21.79%

2.22%

0.16%

0.82%

6

I

1

2

1

4

4

5.71%

0.00%

8.57%

0.00%

11.43%

2.86%

0.00%

2.86%

0.00%

0.00%

0.00%

0.00%

8.57%

0.00%

0.00%

0.00%

2.86%

2.86%

11.43%

0.00%

14.290Â

11.43%

2.86%

5.71%

4

1

55

64

bb

15

11

41

51

48
o

265

27

2

10

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

75.00%

0.00%

12.50%

0.00%

12.50%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Total %

52

61

117

1

245

9B

1

B5

68

o

100

162

136

62

45

85

74

100

14

410

60

5

103

2.01%

2.35%

4.51%

0.04%

9A5%

3.78%

0.04%

3.28%

0.35%

2.62%

0.23%

3.86%

6.25%

524%
2.39%

1.74%

3.28%

2.85%

3.86%

0.54o/o

15.81%

2.31o/o

0.19%

3.97%

1

1

4

5

4

1

2
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le

Element

Scapula

Sesmoid

Sternum

Tarsal

Tibia

Ulna

\/crtehra

of cattle elements bv area.

Duno

À
Lz

Bos taurus Total

20

I
2

24

44

20

107

Midden 1

o-Iz

1.76%

0.79%

0.18%

2.11%

3.87%

1.76%

o 410/^

1

1

5

2

1

16

Midden 2

1137

1.30%

1.30%

0.00%

6A9%

2.60%

1.30%

20.78%

o.Iz

100%

o

4

1

2

5

Midden 3

77

10.34%

0.00%

0.00%

4.600/o

1.15o/o

2.30%

5.75o/o

o.
9z

100%

Mound

87

0.00%

0.00%

0.00%

6.06%

0.00%

0.00%

6.06%

o-
g,
z

2

100%

15

40

Transect 1

2

33

o-Iz

1.23o/o

3.29o/o

0.00%

4.77o/o

3.78o/o

1.89o/o

2.630/o

5B

4b

23

ó¿

100%

Transect 2

12

0.00%

0.00%

0.00%

0.00%

0.00%

2.86%

5.71o/o

ô-g
z

1 6 100%

1

2

Total NISP

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

35 1000

Total %

45

50

2

93
o2

47

164

I

1.74%

1.93%

0.08%

3.59%

3.59%

1.81%

632%

100% 2593 100Yo
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Element T

Table 49b.

Astragalus

Calcaneous

Carpal

Carpal/tarsal

Cranium

Femur

Humerus

Hyoid

lnnominate

Longbone

Loose tooth

Loose tooth-lower

Loose tooth-upper

Mandible

Mandible with teeth

Metacarpal

Metapodial

Metatarsal

Patella

Phalanx

Radius

Radius, ulna

Rib

Scapula

Sesmoid

Sternum

of cattle element

7

10

29

2. Middle

1.24%

1.77o/o

5.13o/o

0.00%

5.6ô%

3.19%

2.83%

0.53%

3.01%

0.18o/o

3.01o/o

5.66%

5.66%

¿,ató-/o

3.01%

3.72%

1.77%

3.19%

0.35%

17.70%

1.59%

0.53%

5.84%

1.24o/o

2.30%

0.00%

32

18

16

J

17

1

17

32

32

16

17

21

10

18

2

100

I

33

7

'13

site secure hor¡zon.

26

27

50

1

164

43

38

3

25

4

50

öJ

59

22

1B

47

30

45

10

139

32

1

47

¿o

16

1

2.21%

2.300k

4.260/o

0.09%

13.97%

3.66%

3.24%

0.26%

2.13%

0.34%

4.26%

7.07%

5.03%

1.87%

1.53%

4.00%

2.56%

3.83%

0.85%

11.84%

2.73%

0.09%

4.00o/o

2.210k

1.36%

0.09%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

100.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

2.00o/o

0.00%

8.00%

0.00%

6.00%

4.00%

6.00%

0.00%

2.00%

0.00%

2.00%

8.00%

2.00%

4.00%

4.00%

2.00%

2.00%

0.00%

0.00%

14.00%

4.00%

2.00%

4.00%

0.00%

0.00%

0.00%

J

2

3

1.69%

0.00%

3.39%

0.00%

5.08%

5.08%

1.69%

0.00%

3.39%

0.00%

3.39%

5.08%

6.78o/o

5.08%

't.69%

3.39%

3.39%

5.08%

1.69%

27.12%

1.69%

0.00%

1.69%

0.00%

3.39%

0.00%

3

.l

1

1

4

1

2

2

1

1

'13

11

16

3.52%

2.98%

4.34%

0.00%

3.79%

5.15%

4.07%

0.00%

2.17o/o

0.00%

2.71o/o

5.96%

5.15o/o

2.17o/o

0.81%

2.98o/o

4.610/o

5.15o/o

0.00%

20.600/0

1.360/0

0.00%

2A4%

1.63%

1.90%

0.27%

14

19

15

2

4

J

1

2

2

J

1

16

1

7

2

1

2

48

48

101

1

216

B5

73

b

53

5

81

144

115

51

41

82

60

B5

l3
338

49

5

92

39

38

2

I

10

22

19

B

3

11

17

19

2.16%

2.16%

4.55%

0.05%

9.740/o

3.83%

3.29%

0.27%

2.39%

0.23%

3.65%

6.49%

5.180/o

2.300k

1.85%

3.70%

2.710k

3.83%

0.59%

15.24o/o

2.21o/o

0.23o/o

4.15%

1.76%

1.71%
n noo/^

76

5

I
6

7

1
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Tarsal

Tibia

Ulna

Vertebra

Bos taurus Total

1. Lower

NISP

15

20

I
58

2.65%

3.54Yo

1.59%

10.27%

o/

2. Middle

565

NISP

34

37

21

75

100%

2.90%

3.15%

1.79%

6.39%

3. Upper

1174

NISP

't00%

0.00%

0.00%

0.00%

0.00%

3a. Upper

NISP

'l

2

a

1

6

100%

4.00%

6.00%

2.00%

12.00%

3b. Upper

50

NISP

2

2

2

100%

3.39%

3.39%

3.39%

0.00%

4. Plouqh

NISP

59

27

16

I
8

100%

732%
4.340/o

2.44%

2.17o/o

of

Total NISP

369 100%

Total %

BO

78

42

147

3.61%

3.52%

1.89%

6.63%

2218 100%
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Element Tvpe

able 50. Fr

Astragalus
Calcaneous
Carpal
Cranium
Femur
Humerus
lnnominate
Loose tooth-lower
Loose tooth-upper
Mandible
Mandible with teeth
Metacarpal
Metapodial
Metatarsal
Patella
Phalanx
Radius
Radius, ulna
Rib
Scapula
Sesmoid
TarsaI
Tibia
Ulna

Vertebra

eqr rencv of sheep elements bv area.

Duno

NISP

12
29

2

32
27
19
42

o

'1

7

31

5

14

7

2
1B

23
2

4
56

1

'13

23

18

ol/o

3.02o/o

730%
0.50%
8.06%
6.80%
4.79%

10.58%
1.51%
1.01o/o

1.76T0
7.81%
1.260/o

3.530/0

1.76%
0.50%
4.53%
5.790/o

0.50%
1.01o/o

14.11%
0.00%
0.25%
3.27%
5.79%
4.53o/o

Midden 1

NISP

2

I

2
I
2
3

otto

3.39o/o

1.690/o

0.00%
3.39%
1.690/o

3.39%
5.08%
0.00%
0.00%
1.690/o

0.00%
3.39%
3.39%
5.08%
0.00%

32.20%
6.78%
5.08%
0.00%

10.17o/o

6.78o/o

1.69%
3.39%
1.69%
0.00%

Midden 2

NISP

2

3

2

5

1

I

otto

8.00%
12.00o/o

0.00%
8.00%

20.00%
4.00o/o

4.00o/o

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
4.00o/o

4.00%
8.00%
0.00%
0.00%

16.00%
0.00%
0.00%
4.00%
8.00%
0.00%

Midden 3

NISP

1

Ovis aries Total

2
2

3

19
4
3

o
4
1

2

I

ofto

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

33.33%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

33.33%
33.33%

0.00%
0.00%
0.00%
0.00%
0.00%

Mound

NISP

42
54
16
70
52
51

64
3

41

63
22
48
I

187
101

5

BB

11

3B

46

30

397

o/o

4.04%
5j9%
1.54%
6.73o/o

5.00%
4.90o/o

6.15%
0.29o/o

0.00%
0.00%
3.94%
6.06%
2.12%
4.62%
0.77o/o

17.98o/o

9.71o/o

0.48%
0.00%
8.46%
0.00%
1.060/o

3.65%
4.42%
2.88o/o

Transect 1

1

1

2

100o/o

NISP

1

59

4

Total
NISP

0.00%
0.00%
0.00%
0.00%
0.00%

20.00o/o

20.00%
20.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0,00%
0.00%
0.00%
0.00%
0.00%
0.00%

20.00%
0.00%
0.00%
0.00%

20.00o/o

0.00%

otto

100o/o

1

2

Total%

I
1

1

58
87
1B

'106

B5

74
111

10
4
I

73
70
38
5B

11

225
130

10

5

156
4

13
54
73

48

1

1

25 100o/o

3.79o/o

5.69%
1.18o/o

6.93%
5.56%
4.84o/o

7.260/0

0.65%
0.260/o

0.52o/o

4.77o/o

4.58%
2.49o/o

3.79%
0.72o/o

14.72o/o

8.50%
0.65%
0.33%

10.20%
0.26%
0.85%
3.53%
4.77o/o

3.14o/o

3 100o/o 1040

1

100o/o

1

5 100% 1529 100o/o



324

Element

Table 51.

Astragalus
Calcaneous
Carpal
Cranium
Femur
Humerus
lnnominate
Loose tooth-
lower
Loose tooth-
upper
Mandible
Mandible with
teeth
Metacarpal
Metapodial
Metatarsal
Patella
Phalanx
Radius
Radius, ulna
R¡b

Scapula
Sesamoid

1. Lower 2. Middle 3a. U

NISP

elements

16
20

1

20
15
17
28

4

5.41%
6.76%
0.34o/o

6.760/o

5.07%
5.74%
9.460/0

1.35o/o

0.34%
0.68%

4.73%
4.05%
1.69%
3.38%
1.69%

11.82%
7.77%
0.68%
0.00%

10.14o/o

0.00%

an site secure horizon.

20
38
I

46
35
30
46

3.07%
5.84%
1.23%
7.07%
5.38%
4.61%
7.07%

0.61%

0.31o/o

0.610/o

5.38%
4.30%
2.46%
2.92%
0.31%

14.13o/o

9.06%
0.92%
0.460/o

10.91Yo

0.00%

1

2

14
12

5
10

5
35
23

2

1

2

2
4
1

3

2.33%
4.650/o

0.00%
4.650/o

9.30%
2.33%
6.98%

0.00%

0.00%
0.00%

2.33%
0.00%
4.65%
233%
0.00%

34.88o/o

4.65%
0,00%
2.33%
6.98%
9.30%

2

4

35
28
16
19

2

92
59

o

3

71

2
3

4
6
2

3.28o/o

4.92%
6.56%
9.84%
3.28%
0.00%
6.56%

0.00%

0.00%
0.00%

1.64%
8.20%
0.00%
8.20o/o

1.64%
13.11%
13.11o/o

0.00%
0.00%
LB4%
0.00%

4. Plou

30

I
12

2

3
4

13

5.66%
7.55%
0.00%
1.26%
1.89%
2.52%
B.1Bo/o

0.63%

0.63%
0.63%

3.77%
6.92%
2.52%
8.81%
1.26%

1B.B7o/o

6.92%
0.00%
0.00%
9.43o/o

0.00%

2

1

15

2

Total NISP Total %

1

5

1

3
4

48
75
13
76
59
52
94

o

5

1

I
8

1

I

3.97%
6.20o/o

1.07%
6.28%
4.88o/o

4.30o/o

7.77o/o

0.74%

0.33%
0.58%

4.71%
4.63%
2.23%
4.05%
0,83%

14.88%
8.51%
0.66%
0.33%

10.33%
0.33%

o
11

4
14

2

30
11

4
7

57
56
27
49
10

180
103

I
4

125
4

15
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Element T

Ovis aries Total 296

1. Lower
NISP

elements

2. Middle

1.08o/o

4.61%
4.92%
2.76%

0.00%
0.00%
2.330/

3b. u 4. Plou

0.63%
0.63%
5.66%
5.66%

Total NISP Total%

0.66%
3.64%
4.88o/o

3.22o/o

100.00%
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Element
Capra hircus
Astragalus
Calcaneous
Carpal
Cranium
Femur
Humerus
lnnominate
Longbone
Loose tooth
Loose tooth-lower
Loose tooth-upper
Mandible
Mandible with teeth
Metacarpal
Metapodial
Metatarsal
Phalanx
Radius
Radius, ulna
Scapula
Tarsal
Tibia
Ulna

Vertebra

NISP

at elements

2.27o/o

5.11o/o

0.00%
11.360/0

5.11o/o

5.68%
5.11%
0.00%
0.57%
0.57o/o

5.68%
3.41o/o

3.98%
2.27o/o

0.57o/o

3.41%
14.20%
6.25%
0.57o/o

6.25o/o

0.00%
3.98%
3.98%
9.66%

Midden 1

1

1

10

6
7

4
1

6
25
11

,1

11

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

16.67o/o

0.00%
0.00%

50.00%
16.67%
0.00%
0.00%
0.00%
0.00%
0.00%

16.670/o

Midden 2

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

100.00%
0.00%
0.00%

Mound

16
25

B

10

7

13
33

1

1

4.560/o

7.12%
2.28%
2.85o/o

1.9s%
3.70%
9.40%
0.28%
0.00%
0.28%
0.00%
0.28o/o

1.14%
5.98%
3.13%
3.99%

2336%
7.12o/o

1.42%
9.69%
1.42%
4.27o/o

1.99%
2.85%

Transect 1

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

100.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

TotalN|SP Total%

1

4
21

11

14
B2

25

5

34
5

15
7

10

20
34
I

30
16
23
42

1

1

2
10

7

11

26
12

20
110

3B

6
45

5

23
14

28

3.74%
6.36%
1.50%
5.61%
2.99%
4.30%
7.85%
0.19o/o

0.19o/o

0.37o/o

1.87%
1.31%
2.06%
4.86%
2.24%
3.74%

20.56%
7j0%
1.12o/o

8.41%
0,93%
4.30%
2.620/0

5.23%
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Capra hircus
(dwarf)
Mandible with teeth

apra hircus
dwarf) Total

Grand Total

Midden 1 M¡dden 2

0.00%
0.00%

0.00%
0.00%

0.00%
0.00%

Transect I

0.28o/o

0.57%

Total NISP

0.00%
0.00%

0.19%
0.37%
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Element
Capra hircus
Astragalus
Calcaneous
Carpal
Cranium
Femur
Humerus
lnnominate
Longbone
Loose tooth
Loose tooth-lower
Loose tooth-upper
Mandible
Mandible with teeth
Metacarpal
Metapodial
Metatarsal
Phalanx
Radius
Radius, ulna
Scapula
Tarsal
Tibia
Ulna

Vertebra

aþle 53. Goat element frequenc

1. Lower
NISP

2

5

10

6
7

3

n site secure hor¡zon.

2. Middle 3a. U
otto

1.79%
4.460/0

0.00%
8.93%
5.36%
6.25%
2.68%
0.00%
0.89%
0.89%
1.79o/o

0.89%
5.36%
0.00%
0.00%
6.25%

21.43o/o

4.460/0

2.680/o

7.14o/o

0.89%
3.57o/o

4.460/o

7.14o/o

NISP

o
16

2
6
I
I

17
I

1

I
2
1

6

otto

2.860/o

7.62%
0.95%
2.860/o

4.29o/o

3.81Yo

8.10%
0.48o/o

0.00%
0.00%
2.860/o

1.90%
1.43o/o

5.24o/o

2.86%
2.86%

25.24%
6.67%
0.48%
8.57%
1.90%
4.29%
1.43o/o

3.33%

NISP

7

24
5
3

I
1

4
5

8

otto

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

20.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

20.00%
0.00%
0.00%

20.00%
0.00%
0.00%
0.00%
0.00%
0,00%

40.00%
0.00%

3b. u

6

4
3

11

o
o

53
14

1

1B

4
I
3

7

NISP

1

2

otto

7.41o/o

0.00%
3.70o/o

3.70%
0.00%
0.00%
3.70%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
3.70o/o

0.00%
3.70o/o

22.22o/o

11.11o/o

3.70o/o

11.11%
0.00%
7.41o/o

3.70o/o

14.81o/o

1

1

4.Pt

109

NISP

97.32%

h

1

1

3

4

otto

6.25%
8.33%
0,00%
6.25o/o

0,00%
8.33o/o

4.17%
0.00%
0.00%
0.00%
4.170/o

2.08o/o

2.08o/o

8.33%
2.08o/o

4.17o/o

16.67%
8.33%
0.00%
6.25%
0.00%
6.25%
0.00%
6.25%

1

Total NISP Total

210

3

100.00%

4
2

1

2

1

o
3

1

3

2
I
4

13

25
3

20
15
19
24

1

1

1

10

6
10
17

7
16
92
26

5
32

5
1B

11

22

2
1

1

4
1

2
8
4

5

3.23%
6.22%
0.75%
4.98%
3.73%
4.73%
5.97%
0.25%
0.250/o

0.25%
2.49%
1.49%
2.49%
4.23o/o

1.74o/o

3.98%
22.89%

6.47o/o

1.24o/o

7.960/0

1.24o/o

4.48o/o

2.74%
5.47o/o

100.00% 27 100.00%

3

3

3

48 100.00% 399 99.25%
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Table 53 cont, Goat element

Capra hircus
(dwarf)
Mandible with teeth

dwarfl Total

Grand Total

an s¡te secure horizon.

Total NISP Total%



Total %
Total
NISP

0.87%

1.39%

2.07%

0.07%

8.55%

4.42%

0.09%

4.81%

0.34o/o

4.13Yo

0.21o/o

13.45%

6.09%

4.40o/o

2.69%

2.12o/o

2.960/o

1.640/o

3.97%

0.41o/o

5.93%

3.42%

Transect 2

3B

61

91

.t

375

194

4

211

15

181

o

590

267

193

118

o2

130

72

174

18

260

150

ot

o.
Lz

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Surface Transect 1

o.
Lz

0.00%

5.13Yo

0.00%

0.00%

5.13%

2.56%

0.00%
12.82

%

0.00%

0.00%

0.00%

5.13%

7.69%

7.69%

7.69%

5.13%

0.00%

2.56%

0.00%

0.00%

0.00%

2.560k

o.Iz

2

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

100%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

41.67%

Midden 3 Mound

2

1

o.
Lz

8.33%

0.00%

0.00%

0.00%

0.00%

8.33%

8.33%

0.00%

0.00%

0.93%

1.86%

3.00%

0j3%

5.97%

6.19%

0.00%

4.77%

0.53%

4.24o/o

0.18%

5

5

1

21

42

68

ó

135

140

'108

12

96

4

477

142

92

35

3B

99

48

104

12

202

84

o.Iz

2

J

3
e

2

1

5.71%

0.00%

0.00%

0.00%

2.86%

2.86%

0.00%

2.86%

0.00%

0.00%

0.00%

5.71%
17.14

%
11.43

%

2.86%

5.71%

0.00%

5.71%

0.00%

0.00%

8.57%

2.86%

1

Dung Midden 1 Midden 2

able 54. Sheep/Goat element freouencv b

2

1

1

1

2

6

4

1

2

2

J

1

I
1

o.
Lz

0.00%

0.00%

0.00%

0.00%

5.31%

1.77%

0.00%

2.65%

0.00%

2.65%

0.00%
23.01

%

3.54%

4.42%

2.65%

4A2%

2.65%

1.77%

O.BB%

0.00%

1.77To

3.54o/o

21.08%

6.27To

330

o.Iz

4.07o/o

1.55o/o

1.68%
À aao/

2.12%

4.60%

0.53%

8.93%

3.71%

1.90%

0.00%

0.95%

0.00%

8.57%

3.81o/o

0.00%

6.67%

0.00%

2.86%

1.900k

0.95%
12.38

%

1.90%

3.81%

2.86%

3.81%

3.81%

4.76%

0.00%

3.81%

0.95% 1

6

2

2

1

o

4

7

J

2

1

13

2

4

3

4

4

4

1

0-
Lz

0.72%

0.94%

1.21%

0.00%
12.21

/o

2.53%

0.22o/o

4.73%

0.17%

4.35%

0.17%

4.51%

5.17%

4.73%

3.96%

2.37%

1.32%

0.83%

3.47o/o

0.28o/o

2.700/o

3.250/o

J

13

22

222

46

4

86

J

79

0¿

94

86

72

43

24

15

OJ

5

49

59

ó

¿o

4

5
Ò

5

3

2

1

2

4

Element
Tvoe

Astragalus

Calcaneous

Carpal

Carpal/tarsal

Cranium

Femur

Flatbone

Humerus

Hyoid

lnnominate

Longbone

Loose iooth
Loose tooth-
lower
Loose tooth-
upper

Mandible
Mandible
with teeth

Metacarpal

Metapodial

Metatarsal

Patella

Phalanx

Radius
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able 54 cont. Sheep/Goat element fre

Element Tvpe

Dung Midden 1 Midden 2

Radius, ulna

Rib

Scapula

Sesmoid

Sternum

Tarsal

Tibia

Ulna

Vertebra

ÀIz

295

39

1

24

65

30

274

nc

o-
2z

b

0.17%

16.23%

2.15%

0.00%

0.06%

1.32%

3.580/o

1.65To

15.07%

o/^

o-
2,z

13

J

2

4

11

0.00%

12.38%

2.86%

0.00%

0.00%

2.86%

1.90%

3.81%

10.48%

Grand Total 1818

Midden 3 Mound

0-Iz

29

Ã

4

2

4

0.00%
25.66

/o

4.42o/o

0.00%

0.00%

0.00%

3.54%

1.77%

3.540h

100%

o-
2z

0.00%
11.43

%

0.00%

0.00%

0.00%

5.71%

0.00%

8.57%

0.00%

4

105

Surface Transect 1

2

4

46

12

41

122

34

40

100%

0-Iz

0.09%

0.18%

2.03%

0.53%

0.00%

1.81%

5.39%

1.50%

1 .77o/o

113

2

100%

o-
9z

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

o ono/^

35

Transect 2

100%

o-Iz

þ

0.00%

15.38%

0.00%

0.00%

0.00%

0.00%

5.13%

0.00%

15.38%

ot

2263

Total
Ntsp

100%

Ã

2

1

1

Total

0.11%

16.67%

0.00%

0.00%

0.00%

8.33%

0.00%

8.33%

0.00%

1

2

1O0o/"

b

353

93

12

1

71

195

74

335

39

8.05
To

2.12
o/lo

0.27
to

0.02
%

t.o¿
Yo

4,45
To

1.69
%

7.64

100% 12 100% 4386 100%



Astragalus
Calcaneous
Carpal
Cranium
Femur
Flatbone
Humerus
Hyoid
lnnominate
Longbone
Loose tooth
Loose tooth-lower
Loose tooth-upper
Mandible
Mandible with teeth
Metacarpal
Metapodial
Metatarsal
Patella
Phalanx
Radius
Radius, ulna

Ie 55. Shee

1. Lower

7

19
21

97
49

0.74%
2.00%
2.21%

10.21%
5.160/o

0.00%
5.89%
0.00%
4.74o/o

0.00%
6.63%
4.21o/o

3.05o/o

3.680/0

2.21o/o

2.84o/o

1.37o/o

3.79%
0.42%
5.79%
4.11%
0.00%
8.21%
2.53%

2. Middle

ecure ho

56

15

22
36

169
63

4
80

B

68
3

236
113
94
49
45
39
27
73
I

92
64

2
198

31

45

0.81o/o

1j9%
1.95%
9.17%
3.42o/o

0.22%
4.34%
0.43%
3.69%
0.160/o

12.81%
6.13%
5.10o/o

2.66%
2.44%
2.12o/o

1.47%
3.96%
0.43o/o

4.99o/o

3.47%
0.11%

10.74%
1.680/0

63
40
29
35
21

27
13

36
4

55
39'

R¡b

Scapula

1.09o/o

2.17%
0.00%

16.300/
1.09%
0.00%
3.26%
0.00%
1.09%
1.09%
3.26%

10.87%
2.17%
1.09%
0.00%
3.260/0

1.09%
5.43%
0.00%
3.26%
0.00%
0.00%

20.65%
5.43o/o

15

1

3

3b. u

1

1

3
10

2

1

3.23%
0.00%
0.00%
5.38%
5.38%
0.00%
3.23%
0.00%
1.08%
0.00%

17.20%
16j3%
0.00%
2.15%
1.08%
5.38o/o

2.15o/o

9.68%
0.00%

12.s0%
1.08%
0.00%
0.00%
s.23%

78
24

5
5

I
o

14
21

31

33

55

3

1

5

1.54o/o

1.540/o

2.40%
3.60%
5.32%
0.00%
5.66%
0,00%
9.43%
0.00%

15.44o/o

4.12o/o

3.09%
2.40%
1.37%
5.32%
2.06%
3.95%
0.00%
6.86%
3.77%
0.34o/o

6.86%
2.92%

5. Surface

16

15

2
1

5

2
I

12
1

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
100%

0,00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Total
NISP

19

5

90
24
1B

14
B

31

12

23

35
52
71

307
149

4
176

B

170
4

408
202
143
101
75

105
55

146
12

202
126

4
335

80

Total%

0.98%
1.460/o

1.99%
8.620/0

4.18%
0.11%
4.94o/o

0.22%
4.77%
0 .11o/o

11.45%
5.670/0

4.010/o

2.84%
2.11%
2.95%
1.54%
4.10%
0.34%
5.670/o

3.54o/o

0 .11o/o

9.40o/o

2.25%

40
22

2
40
17
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Table 55 cont. S

Element Tvpe
Sesamoid
Sternum
Tarsal
Tibia
Ulna

Vertebra

oat element

1. Lower

NISP

Ovis/Capra
Total 950

2

19
50
1B

103

nc b

0.21%
0.00%
2.00o/o

5.260/o

1.89%
10.84o/o

secure

2. Middle

olto NISP

or¡zon.

4
1

29
77
29

164

0.22o/o

0.05%
1.57%
4j8%
1.57%
8.90%

3a.

ot
TO

100%

NISP

1843

0.00%
0.00%
3.26%
3.26%
0.00%

10.87o/o

3
3

10

3b. Upper

otto

100%

NISP

92

0.00%
0.00%
3.23o/o

5.38%
0.00%
2.15%

4.P

3

5

2

ol
TO

100%

NIS
P

h

3

o

29
11

18

93

0.51%
0.00%
1.54o/o

4.97o/o

1.89o/o

3.09%

5. Surface

%

100%

NISP

583

Total
NISP

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

%

100o/o

Total
o/to

I
1

63
164

5B

297

1

025%
0.03%
1.77o/o

4.60%
1.63%
8.34%

100% 3562 100%
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Element Tvpe

able 56. Domestic

Astragalus
Calcaneous
Cranium
Fibula
Humerus
lnnominate
Loose tooth
Loose tooth-lower
Loose tooth-upper
Mandible
Mandible with teeth
Metacarpal
Metapodial
Metatarsal
Phalanx
Radius
Rib
Scapula
Tibia
Ulna

Vertebra

ement lrequencv þv area.

Dunq

N¡SP

1

I

1

1

4
2

3

2

2

1

1

2

3
2
1

1

7

ol/o

2.86%
2.86%
0.00%
0.00%
2.86%
2.86%

11/3%
5.71%
0.00%
8.57%
5.71o/o

5.71%
0.00%
2.86%
2.86%
5.71%
8.57%
5.71o/o

2.86%
2.86%

20.00o/o

Mound

Canis familiaris Total

NISP

I
4
7

1

6
4
1

I
3
2

4
8
2
6
o

5

1

3

1

I
6

Total
NISP

olto

1.37o/o

5.48%
9.59%
1.37%
8.22%
5.48%
1.37%
1.37o/o

4.11%
2.74o/o

5.48%
10.96%
2.74%
8.22%
8.22%
6.85%
1.37o/o

4.11o/o

1.37%
1.37o/o

8.22%

Total%

2

5
7

1

7

5
5
3

3

5

6
0
2
7
7
7
4
5
2
2

3
35

1.85%
4.63%
6.48o/o

0.93%
6A8%
4.63%
4.63%
2.78%
2.78o/o

4.63%
5.56%
9.26%
1.85o/o

6.48o/o

6.48%
6.48%
3.70o/o

4.63%
1.85%
1.85%

12.04%
100.00%

1

73 100.00%

1

108 100.00%
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Table 57.

Astragalus
Calcaneous
Cranium
Humerus
lnnominate
Loose tooth
Loose tooth-
lower
Loose tooth-
upper
Mandible
Mandible with
teeth
Metacarpal
Metapodial
Metatarsal
Phalanx
Radius
R¡b

Scapula
Tibia
Ulna

Vertebra

1. Lower

1

2
5
2

1

2

1

1

1

4

3

2
2

1

3

1

7

2.56%
5.13%

12.82o/o

5.13%
2.56%
5.13%

2.56%

an site secure horizon.

2. Middle

I
1

1

2

3

2

1

2

J

3

1

1

2
2

4

3.45%
3.45o/o

3.45%
6.90%
0.00%

10.34%

6.90%

3.45o/o

6.90%

1034%
10.34%
0.00%
3A5%
3.45o/o

6.90%
6.90%
0.00%
0.00%
0.00%

13.79%
Canis familiaris Total 39

0.00%
10.26%
0.00%
7.69%
5.13o/o

5.13%
2.56%
7.69%
0.00%
2.56%

17.95%

0.00%
0.00%
0.00%
0.00%
0.000/o

0.00%

0.00%

0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

33.33%
0.00%
0.00%

66.67%

4. Pl

2

2
3

1

3

2
1

1

2
1

1

1

0.00%
10.000/o

0.00%
10.00%
15.00%
0.00%

0.00%

0.00%
5.00%

0.00%
15.00%
10.00%
5.00%
5.00%

10.00%
5.00%
5.00%
5.00%
0.00%
0.00%

Total NISP

2
5
o
o
4
5

3

2

4

3

10
2
5

4
6
4
5
1

1

13

100.00%

2.20o/o

5A9%
6.59%
6.59%
4.40o/o

5.4s%

3.30%

2.20%
4.40%

3.30%
10.99%
2.20%
5.490/o

4.40o/o

6.59%
4A0%
5.49o/o

1.10o/o

1.10%
14.29%
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Element

Astraoalus

Calcaneous

I

otamus am

Car

Car

Cranium

Femur

Fibula

us element

Flatbone

Humerus

lnnominate

6.06%

0.00%

3.03%

0.00%

3.03%

0.00%

0.00%

0.00%

3.03%

0.00%

6.06%

42.42o/o

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Midden 1

Loose tooth
Loose tooth-
lower
Loose tooth-
u

Mandible

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

100.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Midden 3

2

14

Metatarsal
Multiple
elements

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

100.00%

0.oo%

0.00%

0.00%

0.00%

0.00%

0.00%

5

1

21

32

2

3

1

4

4

5

I
996

0.38%

0,08%

1.60%

2.44o/o

0.15o/o

0.23o/o

0.08%

0.30%

0.30%

0.38%

0.69%

75.86%

0j5%

0.23%
0.15o/o

1A5%
2.21o/o

1.75o/o

2.51%

7

1

22

32

3

3

1

4

5

5

11

1011

3

3

2

19

29

23

33

0.52%

0.07%
1.63%

2.37%

0.22o/o

0.22o/o

0.07%
0.30%

0.37o/o

0.37%
0.82%

75.00%

0.22%

0.22o/o

0.15%
1.41%

2.15%
1.71%

2.45%

3

2

19

29

23

33



331

Element

able 58.

Phalanx

Rrb

Scapula

Sesmoid

Tarsal

Tibia

Ulna

Unidentifiable

Vertebra

Dunq
NISP

6 18.18%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

18.18%

0.00%
Hippopotamus
amphíbíus Total

element frequ

olto

Midden I
NISP

6

area.

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

33

ofto

Midden 3

100.00%

NISP

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

ot/o

1

Mound

100.00%

NISP

61

'10

1

13

10

B

1

7

8

4.650/o

0.76%

0.08%

0.99%

0.76%

0.61%
0.08%

0.53%

0.61%

otto

Total NISP

1 100.00%

Total Yo

67

10

1

'13

'10

B

1

13

I
1313

4.s7%

0.74%
0.070/o

0.96%

0.74%

0.59%

0.07o/o

0,96%

0.59%

100.00% I 348 100.00%
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Element Tvpe
Astragalus
Carpal
Carpal/tarsal
Cranium
Femur
Fibula
Humerus
lnnominate
Longbone
Loose tooth
Loose tooth-lower
Loose tooth-upper
Mandible
Metacarpal
Metapodial
Metatarsal
Multiple elements
Phalanx
Rib
Sesmoid
Tarsal
Tibia
Ulna
Unidentifiable
Vertebra

1. Lower
NISP

element

1

2

1

3

2
3

1

34

I

2

2

4
5

1

2

2

2

1

1

4

1.35%
2.70%
0.00%
1.35o/o

4.05%
0.00%
2.70%
4.05o/o

135%
45.95o/o

0.00%
0.00%
1.35o/o

0.00%
2.70%
2.70%
5.41%
6.76%
1.35%
2.70o/o

2.70%
2.70%
1.35o/o

135%
5.41%

ot
10

2. Middle
NISP

n

4
4

u

1.20%
1.20o/o

0.00%
0.30%
0.00%
0.30%
0.30%
0.30%
0.90%

70.48o/o

0.60%
0.60%
0.30%
0.60%
1.51%
2.110/
8.73o/o

5.42o/o

0.90%
0.90%
0.60%
1.20%
0.00%
1.51%
0.00%

horizon,

1

olto

3b. Upper

1

1

1

J

234
2

2

1

2
5

7

29
18

3

3

2
4

NISP

Hippopotamus
amphibius Total

1

o

0.00%
2.13%

12.77%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

78.72%
0.00%
0.00%
0.00%
0.00%
2.13o/o

0.00%
0.00%
4.26%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

otto

4. Plouqh
NISP

1

7
20

37

74

1.56%
10.94o/o

31.25%
0.00%
0.00%
0.00%
1.56%
0.00%
1.560/o

20.31o/o

0.00%
0.00%
0.00%
0.00%
9.38%
0.00%
0.00%
4.69%
0.00%
6.25o/o

1.56%
1.560/0

0.00%
9.38%
0.00%

ot
TO

100.00%

Total NISP

1

1

5

1

13

Total%

6
14
26

2
3
1

4
4
5

318
2

2

2

2
14

o

33
28

4
I
5

7

1

12

4

332

2

1j6%
2.71%
5.03%
0.39%
0.58%
0.19o/o

0.77o/o

0.77%
0.97o/o

61.51%
0.39%
0.39%
0.39%
0.39%
2.71%
1.74o/o

6.38%
5.42%
0.77%
1.74%
0.97%
1.35%
0.19%
2.32%
0.77o/o

100.00%

6

3

47

4
1

1

100.00%

b

64 100.00% 517 100.00%



339

Element T

able 60. E

Loose tooth
Rib

Grand Total

phant element

Dun

Species

NISP

able 61. Elephant element

Loose tooth
Rib

Loxodonta africana Total

10

b

100.00%
0.00%

10

Element Tvpe

olto

Mound

100.00%

NISP

uenc

549
I

1. Lower

550

NISP I o/o

n site secure horizon.

99.82%
0.18%

otto

TotalNlSP

100.00%

3

3

100.00%
0.00%

100.00%

Total%

559
1

2. Middle

560

NISP

99.82%
0.18%

229

229

100.00%

100.00%
0.00%

100.00%

ofto

3b. Upper
N¡SP

1

1

0.00%
100.00%
100.00%

olto

Total NISP Total%

232
1

233

99.57%
0.43%

100.00%
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'able 62. Common duiker element area.

Duno Mound Total NISP Total%
Element NISP ol

TO NISP otto

Astragalus
Calcaneous
Cranium
Femur
Hyoid
lnnominate
Loose toothlower
Mandible
Mandible with teeth
Metacarpal
Metatarsal
Phalanx
Radius
Scapula
Tibia
Ulna

1

2
1

1

1

2

1

2
1

8.33%
0.00%

16.67%
8.33%
0.00%
0.00%
0.00%
8.33%
8.33%

16.67%
0.00%
8.33o/o

0.00%
16.67%

8.33o/o

0.00%

2
2

3

1

2
1

2

3
2
1

4

2

8.00%
8.00%
0.00%

12.00%
4.00o/o

8.00%
4.00%
0.00%
8.00%
0.00%

12.00%
8.00%
4.00o/o

16.00o/o

0.00%
8.00%

3
2
2
4
1

2
1

1

3
2
3
3
1

6
1

2

8.11Yo

5.41%
5.41%

10.81%
2.70o/o

5.41o/o

2.70%
2.70o/o

8.11%
5.41%
8.11o/o

8.11%
2.70o/o

16.22%
2.70o/o

5.41o/o

Sylvicapra gr¡mmia
Total 12 100.00% 25 100.00% 37 100.00%
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able 63. Common duiker element freouencv bv oan site secure horizon.

1. Lower
2.
M¡ddle 3a. Uooer 4. Plouoh

Total
NISP Tolal ?/"

Element Tvoe NISP o/o NISP NISP NISP

Astragalus

Calcaneous

Cranium

Femur

Hyoid

lnnominate

Loose tooth-lower

Mandible
Mandible with
teeth

Metacarpal

Metatarsal

Phalanx

Radius

Scapula

Tibia

Ulna

0.00%

0.00%

0.00%

14.29o/o

14.29%

0.00%

0.00%

0.00%

14.29o/"

0.00%

14.29o/.

0.00%

14.29%

14.29%

0.00%

14.29%

2

2

2

1

1

1

'l

2

13.33%

13.33%

1333%

0.00%

0.00%

6.67%

6.67%

6.67%

0.00%

6.67%

1333%

0.00%

0.00%

20.00o/o

0.00%

0.00%

1

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%
100.00

0.00%

1

1

1

1

0.00%

0.00%

0.00%

25.O0o/o

0.00%

0.00%

0.00%

0.01o/o

0.00%

25.O0%

0.00%

25.00o/o

0.00%

0.00%

0.00%

25.00%

2

2

2

2

1

1

1

1

1

2

J

I
1

4

1

2

7.41%

7.41%

7.41%

7.41%

3.70%

3.70%

3.70%

3.70%

3.7ïo/o

7.41%

11 .11o/o

3.70%

3.70%

14.8'l%

3.70%

7.41%

Svlvicapra qr¡mmia Total I 7 100o/o l5 100% 1 100% 4 100% 27 100%
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Table 64. Bovid Glass 1 element fre

Astragalus

Calcaneous

Carpal

Cranium

Femur

Humerus

Hyoid

lnnominate

Loose tooth

Loose tooth-lower

Loose tooth-upper

Mandible

Mandible with teeth

Metacarpal

Metapodial

Metatarsal

Phalanx

Radius

Rib

Scapula

0.36%

1.43%

0.00%

15.71%

3.57o/o

3,570/o

0.00%

2.14%

4.64%

0.71o/o

0.71%

5.36%

0.71%

2.14%

2.50%

1A3%

1.79%

1,07Yo

15.00%

4.29o/o

44

10

10

b

13

2

2

15

2

o

7

4

5

42

12

0.00%

4.76%

0.00%

0.00%

0.00%

9.52%

0.00%

4.760/o

0.00%

0.00%

0.00%

4.76%

0.00%

4.76%

0.00%

9.52%

9.52%

9.52%

9.52%

14.29%

0.00%

0.00%

0.00%

0.00%

8.33%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

16.670/o

0.00%

58.33%

8.33o/o

0.00%

0.00%

3.17Yo

3.17%

6.35%

7.94%

3.17%

0.00%

1.59%

0.00%

0.00%

6.35%

3.17%

4.760/0

3.170/o

7.940/o

12.70%

7.94%

0.00%

9.52%

2

2

4

5

2

Transect 1

2

2

2

2

J

0.00%

0.00%

0.00%

7j4%
0.00%

7.14%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

7.14%

28.57%

0.00%

Transect 2

4

2
a

2

8
t

0.00%

0.00%

0.00%

14.29%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

28.570/o

14.29%

7

1

I
5

2

48

15

l8
2

7

14

2

2

20

4

10

I
11

17

11

57

¿J

0.25%

1.260/o

0.50%

12.09%

3.78%

4.53%

0.50%

1.76%

3.53%

0.50%

0.50%

5.04%

1.01%

2.52Yo

2.27o/o

2.77%

4.28%

2.77%

14.36%

5.79%

1

4 2

1
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able 64 cont. Bov¡d Class 1 element

Element

Tarsal

Tibia

Ulna

Unidentifiable

Vertebra

Du

Bovid Class 1 Total

NISP

3

5

5

2

71

ryJ

1.07%

1.79%

1.790/o

0.71%

25.36%

% I NISP

Midden 1

bv ârea.

280

2

1

I

100%

9.52%

4.76%

0.00%

0.00%

4.760/o

Midden 2

NISP

21 100o/"

0.00%

0.00%

0.00%

0.00%

R 330/^

Mound

NISP

1

12

1

5

2

t

1.59%

7.940/o

4.76%

0.00%

4.76%

100%

Transect 1

NISP

63

2

1

4

0.00%

14.29o/o

7.140/o

0.00%

28.57%

100%

Transect 2

Ntsp

14

0.00%

0.00%

0.00%

0.00%

42.860/o

100%

Total NISP

J

7

Total %

o

13

Õ

2

öJ

100%

1.51%

3.27%

2.27%

0.50%

20.91%

3S7 100o/"
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Element

Table 65. Bovid Glass 1 element frequen

Astragalus
Calcaneous
Carpal
Cranium
Femur
Humerus
Hyoid
lnnominate
Long bone
Loose tooth
Loose tooth-lower
Loose tooth-upper
Mandible
Mandible with teeth
Metacarpal
Metapodial
Metatarsal
Phalanx
Radius
Rib
Scapula
Tarsal
Tibia
Ulna
Unidentifiable
Vertebra

1. Lower
NISP

I

7

1

3
1

2

4
1

5
2
5

2
2
2
2

13

4
2

3

5
1

24

0.00%
1.0s%
0.00%
7.61%
1.09%
3.260/o

1.09o/o

2.17o/o

0.00%
435%
1.09%
0.00%
5.43o/o

2.17o/o

5.43o/o

2.17%
2.17%
2.17o/o

2.17%
14.13%
4.35%
2.17T0
3.260/o

5.43o/o

1.09o/o

26.09o/o

otto

2. Middle
NISP

1

4
2

27
I
3

2
2

10

1

1

11

3

7

6
12

4
38
'13

1

5

2
1

41

0.49%
1.95o/o

0.98%
13.17o/o

3.90%
1.460/o

0.00%
0.98%
0.98%
4.88%
0.49%
0.49%
5.37o/o

0.00%
1.46%
3.41o/o

2.93o/o

5.85%
1.95o/o

18.54%
6.34%
0.49o/o

2.44o/o

0.98%
0.49%

20.00o/o

otto

3a. Uooer
NISP

0.00%
0.00%
0.00%
0.00%
0.00%

11.11o/o

0.00%
5.56%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
5.56%
0.00%
5,56%
5.56%
5.56%
5.56%
0.00%

11.11%
5.56%
0.00%
0.00%

38.89%

otto

3b. Uooer

Bovid Class
I Total

NISP

2

1

0.00%
0.00%
0.00%
0.00%

25.00%
25.00o/o

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

50.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

o/o

4. Plouqh

1

1

NISP

92

1

1

1

1

1

2

1

100.00%

0.00%
0.00%
0.00%

22.22%
6.35%

11.11%
0.00%
1.59%
3.17o/o

0.00%
0.00%
1.59o/o

3.17%
3.17o/o

1.59%
0.00%
1.59%
3.17o/o

3.17%
6.35%
7.94o/o

1.59%
6.35%
3.17%
0.00%

12.70%

%

14
4
7

1

2

Total NISP

2

205

Total%

1

5

2
48
14
16

1

6
4

14
2
2

20
4

10

I
10

17
I

56
22

6
13
I
2

80

100.00%

0.260/0

1.31o/o

0.52%
12.57%
3.66%
4.19o/o

0.26%
1.57o/o

1.05%
3.66%
0.52o/o

0.52%
5.24o/o

1.05o/o

2.62%
2.36%
2.62%
4.45o/o

2.360/o

14.66%
5.760/o

1.57%
3.40%
2.36%
0.52o/o

20.94%

1

2
2
1

1

2
2
4
5
1

4
2

B7

18 100.00% 4 100.00% 63 100.00% 382 100.00%
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Element

Table 66, Bovid Glass 2 element

Astragalus

Calcaneous

Carpal

Cranium

Femur

Humerus

Hyoid

lnnominate

Long bone

Loose tooth

Loose tooth-lower

Loose tooth-upper

Mandible

Mandible with teeth

Metacarpal

Metapodial

Metatarsal

Patella

Phalanx

2

2

35

13

5

1

15

31

1

2

I
12

2

4

2

o

J

B

0.00%

0.47o/o

0.47%

8.25%

3.07o/o

1.',\80/o

0.24%

3.54%

731%
0.24%

0A7%

0.24%

2.83%

0.47%

0.94o/o

0.47%

2.12%

0.71%

1.89%

Midden 1

0.00%

0.00%

0.00%

5.26%

0.00%

0.00%

0.00%

5.26%

0.00%

0.00%

0.00%

0.00%

10.53%

0.00%

5.26%

0.00%

5.26%

0.00%

5.260/o

Midden 2

0.00%

0.00%

0.00%

18.18%

0.00%

0.00%

0.00%

9.09%

0.00%

0.00%

9.09%

9.09%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

18.18%

Midden 3

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

16.67%

16.67%

16.67%

16.67%

0.00%

0.00%

0.00%

0.00%

16.67%

16.67%

1

1

1

I
J

3

17

b

8

b

b

0.65%

5.BB%

1.960/o

1.96%

11.11%

3.92o/o

5.23o/o

3.92%

3.92%

0.00%

1.96%

0.65%

1.96%

0.00%

1.310/o

5.23%

10.460/o

0.65%

7.19o/o

1

1

1

1

0.00%

0.00%

0.00%

8.33%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

25.00%

0.00%

0.00%

8.33%

0.00%

0.00%

8.33%

3

1

ó

1

11

5

30

11

9

23

37

2

7

4

21

2

11

¿o

5

24

2

I
16

1

11

0.16%

1.76%

0.80%

6.72%

4.80%

1.76%

1.44%

3.68%

5.92%

032%
1.12%

0.64%

3.36%

0.32%

1.12%

1.76%

4.16%

0.80%

3.84%
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Table 66 cont. Bovid Ccont.

Element Tvpe

lass 2

Radius

Rib

Scapula

Sternum

Tarsal

Tibia

Ulna

Unidentifiable

Vertebra

Du

o-
Lz

I

154

11

ö

J

1

ql

s
Midden 1

afea.

Bovid Class 2 Total

o-
.t)
z

1.89%

36.32%

2.590/o

0.00%

0.00%

1.89%

0.71%

0.24%

)1 Ã o/^

s
Midden 2

o.Iz

0.00%

26.32%

10.53%

5.26%

0.00%

0.00%

0.00%

0.00%

21.05%

5

2

1

4

424

àe

I

1

2

100%

o-
Iz

9.09%

9.09%

18.18%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

s

19 100%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

o-
2z

11

s
Transect 1

1

4

4

13

4

I

22

100o/"

o.
.n
z

0.65%

0.00%

2.61o/o

0.00%

2.61o/o

8.50%

2.61o/o

0.65%
14.38

Total
NISP

b

s

100%

1

2

1

1

1

Total %

8.33%
16.67

%

8.33%

0.00%

0.00%

8.33%

0.00%

0.00%

8.33%

153

11

162

20

1

4

22

7

2

100%

1.76%

25.92o/o

3.20%

0.16%

0.64%

3.52%

1.12%

0.320Ä

18.88%

12 100%

l't8

625 100%
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Table 67, Bovid Glass 2 element

Astragalus

Calcaneous

Carpal

Cranium

Femur

Humerus

Hyoid

lnnominate

Long bone

Loose tooth

Loose tooth-lower

Loose tooth-upper

Mandible

Mandible with teeth

Metacarpal

Metapodial

Metatarsal

Patella

Phalanx

Radius

Rib

Scapula

Sternum

1

1

10

2

1

2

r)

0.00%

0.62%

0.62%

6.17%

1.23%

0.62%

1.23%

3.70%

0.00%

0.62%

1.23%

0.62%

4.94o/o

0.00%

1.85Yo

0.620/o

4.94%

0.00%

0.00%

3.09%

35j9%
1.23%

0.00%

site secure hor¡zon.

I

b

J

26

16

4

J

11

34

1

4
Ò

o

1

2

7

7

J

15

3

B4

7

1

1

2

1

I

J

1

0.32%

1.94%

0.97%

8.41%

5.18%

1.29%

0.97%

3.56%

11.00%

0.32%

1.29%

0.97%

2.91%

0.32%

0.65%

2.27%

2.27%

0.97%

4.85%

0.97%

27.18%

227%

0.32%

0.00%

0.00%

0.00%

10.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00e/o

0.00%

0.00%

30.00%

0.00%

10.00%

0.00%

10.00%

10.00%

0.00%

0.00%

20.00%

0.00%

0.00%

Ã

57

2

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

50.00%

0.00%

0.00%

0.00%

0.00%

25.00%

0.00%

1

2

I
4

3

2

J

0.00%

4.05%

135%
2.70%

10.81%

5.41%

4.05%

2.70%

4.05%

0.00%

135%
0.00%

0.00%

135%
1.35%

4.05%

2.70%

1.35%

6.76%

1.35o/o

10.81%

6.76%

0.00%

1

10

5
aô

¿o

o

I
19

37

2

7

4

20

2

7

11

20

5

20

I
151

15

1

0.18%

1.79%

0.89%

6.98%

4.65%

1.61%

1Á3%

3Á0%

6.620k

0.36%

1.25%

0.72%

3.58%

0.36%

1.25%

1.97%

3.58%

0.89%

3.58%

1.61%

27.01%

2.680k

0.18%

1

1

3

2

I
5

1

I
5
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able 67 cont. Bovid

Tarsal

Tibia

Ulna

Unidentifiable

Vertebra

T

2

1. Lower

Bovid Class 2
Total

NISP

fre

o

n

0.00%

3.70%

0.00%

0.00%

27.78%

2. Middle

45

site secure horizon.

162

NISP

1

46

100%

032%
1.94%

1.62%

0.00%

14.89%

3a. Uooer

NISP

309 100%

0.00%

0.00%

0.00%

0.00%

10.00%

3b. Uooer

1

NISP

10 100%

0.00%

0.00%

0.00%

0.00%

2F îno/^

4. Plouqh

NISP

1

4

ó

þ

2

1

A

4.05%

8.11%

2.70%

1.35%

10.81%

Total
NISP

100%

Total %

4

18

7

1

101

74 100%

0.72%

3.22%

1.25%

0.18%

18.07%

559 100%
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Table 68. Bovid Class 3 element

Astragalus

Calcaneous

Carpal

Carpal/tarsal

Cranium

l-emur

Flat bone

Humerus

Hyoid

lnnominate

Long bone

Loose tooth

Loose tooth-lower

Loose tooth-upper

Mandible

Mandible with teeth

Metacarpal

Metapodial

Metatarsal

Patella

Phalanx

Radius

Radius, ulna

037%
037%
0.00%

0.19%

16.60%

2.610/0

0.75%

1j2%
0.19%

1.12%

9.89%

3.17%

2A3%

0.56%

2.80%

0.56%

0.93%

1.12%

2.05%

0j9%
3.54%

2.43%

0.37%

1

B9

14

4

b

1

b

53

17

13

J

15
a

5

6

11

1

19

IJ

2

0.00%

0.00%

0.00%

0.00%

10.00%

8.00%

0.00%

4.00%

0.00%

2.00%

0.00%

2.00%

0.00%

4.00%

38.00%

0.00%

0.00%

4.00%

0.00%

0.00%

2.00%

4.00%

0.00%

5

4

0.00%

0.00%

0.00%

0.00%

0.00%

1.69%

0.00%

0.00%

0.00%

5.08%

1.69%

0.00%

3.39%

0.00%

1.690/o

0.00%

0.00%

0.00%

0.00%

0.00%

3.39%

1.69%

0.00%

0.00%

0.00%

0.00%

0.00%

12.sjo/o

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

12.50%

12.50%

25.00%

0.00%

0.00%

12.50o/o

0.00%

0.00%

0.00%

12.50%

0.00%

0.00%

2

19

J

1

1.32%

1.32%

2.63%

0.00%

5,26%

5.26%

0.00%

9.21%

7.89%

132%
0.00%

0.00%

1.32%

132%
3.95%

0.00%

132%
7.89%

3.95%

2.63%

9.21%

0.00%

0.00%

Transect 1

4

4

1

2

I

1

2

0.00%

0.00%

0.00%

0.00%

23.81%

4.76%

0.00%

0.00%

0.00%

0.00%

4.76%

4.76%

0.00%

0.00%

14.29%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

4.76%

0.00%

Transect 2

7

6

1

5

1

2

1

0.00%

50.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1

I

3

1

6

ó

2

7

Total NISP

3

4

2

1

104

24

4

15

7

11

55

20

17

ö

41

J

7

14

14

3

30

17

2

0A0%

0.53%

027%

0.13%

13.83%

3.19%

0.53%

1.99%

0.93%

1.46%

7.31%

2.66%

2.26%

1.06%

5A5%

0.40%

0.93%

1.86%

1.86%

0.40%

3.99%

2.26%

0.27%
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Rib

Scapula

Sesamoid

Tarsal

Tibia

Ulna

Unidentifìable

Bovid Class 3 Total

Midden 1 Midden 2 Midden 3

0.00%

0.00%

0.00%

Transect 1 Transect 2
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Astragalus

Calcaneous

Carpal

Carpal/tarsal

Cranium

Femur

Flat bone

Humerus

Hyoid

lnnominate

Long bone

Loose tooth

Loose tooth-lower

Loose tooth-upper

Mandible
Mandible with
teeth

Metacarpal

Metapodial

Metatarsal

Patella

Phalanx

Radius

Radius, ulna

Rib

Scapula

1

2

1

15

2

1

1

1

2

12

3

4

0.00%

0.76%

1.53%

0.76%

11.45%

1.53%

0.76%

0.76%

0.76%

1.53%

9.16%

2.29o/o

3.05%

0.00%

4.58%

1.53%

0.00%

2.29%

3.82%

0.00%

6.11%

0.76%

0.760k

19.85%

3.05%

an site secure horizon.

0.28Yo

0.28%

0.00%

0.00%

11.67%

2.50%

0.83%

1.67%

0.56%

1.94%

9.17%

3.06%

2.50%

0.83%

3.33%

0.28%

0.56%

1.94%

1.39%

0.56%

3.33%

3.33%

0.28%

23.330k

1.390k

42

9

J

6

2

7

33

11

o

J

12

1

2

5

2

12

12

1

84

5

0.00%

0.00%

0.00%

0.00%

39.62%

5.66%

0.00%

1.89%

0.00%

1.89%

0.00%

1.89%

0.00%

1.89o/o

35.85%

0.00%

1.89%

1.89%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

b

2

21

3

1

1

1

1

19

1

1J

5

8

1

1

¿o

4

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.65%

1.29%

0.00%

0.00%

16.13%

5.16%

0.00%

2.58%

1.29%

0.65%

5.81%

2.58o/o

2.58o/o

1.940/0

0.65%

0.00%

2.58%

'1.940/0

0.65%

0.65%

5.16%

1.94%

0.00%

12.26%

1.94%

25

B

2

4

2

1

103

22

4

12

5

11

54

19

17

7

38

ó

7

14

11

ó

28

16

2

129

12

4

2

1

I
4

4

3

1

0.28%

0.57o/o

0.28o/o

0.14%

14.65%

3.13%

0.57%

1.71%

0.71%

1.56%

7.68%

2.70%

2A2%

1.00%

5.41%

0.43%

1.00%

1.99%

1.56%

0.43%

3.98%

2.28%

0.28%

18.35%

1.71%

4

J

1

1

ö

J

19

J
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Table 69 cont. Bovid Class 3 element

Sesamoid

Tarsal

Tibia

Ulna

Unidentifiable

Vertebra

ent

1, Lower

NISP

Bovid Glass 3
Total

1

4

2

1

22

0.76%

3.05%

1.53%

0.76%

0.00%

16.79o/o

2. Middle

NISP

st

131

2

ó

ó

2

2

78

0.56%

0.83%

0.83%

0.56%

0.56%

21 
^70/^

100o/"

3a. Upper

NISP

360

0.00%

0.00%

0.00%

0.00%

0.00%

7.550/"

to

3b. Uooer

100%

NISP

4

53

0.00%

0.00%

0.00%

0.00%

0.00%

r00.00%

100o/"

4 . Plouoh

NISP

4

2

1

ó

19

24

4

1.29%

0.65%

1.94%

0.00%

12.26%

15/8%

Total
NISP

100o/o

Total %

155

5

B

8

3

21

132

0.71%

1.14%

1.14%

0.43%

2.99%

18.78%

100% 703 1000À
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Table

Element Tvpe

70. Bovid Class 4 element frequen

Cranium
Femur
Long bone
Loose tooth-
upper
Metatarsal
Phalanx
Rib
Unidentifiable
Vertebra

Duno

NISP

1

2

1

1

1

5

2
Bovid Glass 4
Total

otto

7.69%
15.38o/o

7.690/o

7.69%
7.690/o

0.00%
38.460/0

0.00%
15.38%

Midden 2

area.

NISP

13

offo

0,00%
0.00%
0.00%

0.00%
0.00%
0.00%

75.00o/o

0.00%
25.00o/o

Mound

100.00%

NISP

3

1

1

1

2

7

Total
NISP

4

of
10

9.09%
0.00%
0.00%

0.00%
0.00%
9.09%

18.18%
63.64%
0.00%

100.00%

Total %

2
2
1

1

1

1

10

7

3

11

7.14%
7.14%
3.57o/o

3.57%
3.57%
3.57%

35.71%
25.000/o

10.71o/o

100.00% 28 100.00%
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Element

able 71. Bovid Class 4 element

Cranium
Femur
Long bone
Metatarsal
Phalanx
Rib
Unidentifiable
Vertebra

l. Lower

NISP

Bovid Class
4 Total

1

I

1

4

1

nc

2. Middle

ot
TO

12.50%
12.50%
0.00%
0.00%

12.50%
50.00%

0.00%

12.50%

NISP

horizon.

3b. Upper

of/o

I

0.00%
0.00%
8.33%
8.33%
0.00%

25.00%
41.67%
16.670/o

1

I

3

5

2

100.00%

NISP

4. Plouqh

12

0.00%
0.00%
0.00%
0.00%
0.00%

100.00%
0.00%
0.00%

ofto

100.00%

NISP

I

1

1

Total NISP

olto

0.00%
33.33%

0.00%
0.00%
0.00%

66.67%
0.00%
0.00%

100.00%

2

Total %

1

2
1

1

1

10

5

J

3 100.00%

4.17%
8.33%
4.17%
4.17%
4.17%

41.67%
20.83o/o

12.50o/o

24 100.00%
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Table72. List of all species and elements measured from the 1982-1983
and 1995-1997 archaeoloqical campaiqns at Ndondondwane

Bos taurus
Astragalus
Cranium
Loose tooth-lower
Loose tooth-upper
Metacarpal
Metatarsal
Patella
Phalanx
Scapula
Tarsal

Bos taurus Total

Bovid Glass I

Metacarpal
Bovid Class 1 Total

Ganis familiaris
Calcaneous
Metacarpal
Metatarsal
Scapula
Ulna

Ganis familiaris Total

Ganis sp.

Humerus
Canis sp. Total
Capra hircus

Astragalus
Calcaneous
Humerus
Metacarpal
Metapodial
Metatarsal
Radius
Scapula
Tibia
Ulna

Capra hircus Total

3
1

1

2
3
3

1

o
1

3
24

2.40%
0.80%
0.80%
1.60%
2.40o/o

2.40%
0.80%
4.80o/o

0.80%
2.40o/o

19.20%

0.80%
0.80%

0.80%
0.80%
0.80%
1.600/o

0.80%
4.80%

1

1

1

2
1

6

0.80%
0.80%

2 1.60%
2 1.6A%
4 3.20%
1 0.80%
1 0.80%
1 0.80%
r 0.80%
4 3.20%
2 1.60%
I 0.80%

19 15.20%



TableT2 cont. List of all species and elements measured from the 1982-1983

Site
Area Element Tvpe NISP

356

and 1995-1997 ions at Ndondondwane

Hippopotamus amphib¡us

Astragalus
Phalanx

Hippopotamus amphibius Total

Mammal-Medium

Femur
Mammal-Medium Total

Oreotragus oreotragus

Metatarsal
Oreotragus
oreotragus Total

Ovis aries

Astragalus
Calcaneous
Femur
Humerus
lnnominate
Metacarpal
Metapodial
Metatarsal
Patella
Phalanx
Radius
Scapula
Tibia
Ulna

Ovis aries Total

2
1

3

1.600/o

0.80%
2.40%

0.80%
0.80%

0.80%

0.80%

7
4
5
2
1

1

7
2
1

1

2
7
3

3
46

5.60%
3.20o/o

4.00%
1.600/o

0.80%
0.80%
5.60%
1.60%
0.80%
0.80%
1.600/o

5.60%
2.40%
2.40%

36.80%
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Table 72 cont. L¡st of all species and elements measured from the 1982-1983
and 1995-'1997 s at Ndondondwane

Site
Area Species Element Tvpe NISP otto

Dunq
Ovis/Capra

Cranium
Femur
Humerus
lnnominate
Metacarpal
Metapodial
Metatarsal
Radius
Rib

Ovis/Capra Total

Sylvicapra grimmia

Metacarpal
Scapula
Tibia

Sylvicapra grimmia
Total

Ganis familiaris cf.

Astragalus
Canis familiaris cf.
Total

5 4.OOo/o

1 0.80%
2 1.600/o

3 2.40o/o

1 0.80%
3 2.40o/o

I 0.80%
1 0.80%
1 O.8Oo/o

l8 14.40%

1

1

1

3

0.80%
0.80%
0.80%
2.40%

2.40o/o

0.80%

0.80%

Dunq Total 124 99.20o/o

Midden 1

Ovis aries

Scapula 1 0.80%
Ovis aries Total I 0.80%

Midden I Total 1 0.80%

Grand Total 125 100.00%
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Table 73b. Modified harvest profile for domestic species (with subadulUadult
removedl for Ndondond!vane

Bos taurus Capra hircus Ovis aries
Total
NISP Total%

Age NISP oflo NISP ofto NISP ofto

1. Foetal
3. lnfant
5. Juvenile
7. Subadult
9. Adult

6
17

385
419
686

0.40%
1.12%

25.45%
27.69%
45.34%

I
55

112

20s

0.00%
2.11%

14.47%
29.47%
53.95%

31

203
326
385

0.00%
3.28%

21.48%
34.50%
40.74%

6
56

643
857

1276

0.21%
1.97%

22.66%
30.20%
44.960/o

Grand Total 1513 100.00% 380 100.00% 945 100.00% 2838 100.00%

Table 73c. and for domestics at Ndondondwane.

Bos taurus Capra hircus Ovis aries
Total
NISP TotalVo

Aqe Sex NISP otto NISP otto NISP otto

3. lnfant
Male
Male?

3. lnfant Total

0.00%
0.00%

0.00%
1

1

0.00%
3.33%
3.33"/o

3

3

4.41%
0.00%
4.41%

3
I
4

2.22%
0.74%
2.960/"

5. Juvenile
Female
Male
Male?

5. Juvenile Total

3
3

6

0.00%
8.11o/o

8.11%
16.22%

2
2

4

6.67o/o

6.67%
0.00%

13.33%

2
12

14

2.94%
17.65%
0.00%

20.59%

4
17

3
24

2.96%
12.59%
2.22%

17.78o/o

7. Subadult
Female
Female?
Male
Male?

7. Subadult Total

1

I
4
2

I

2.70o/o

2.70o/o

10.81%
5A1%

21.62%
1

1

0.00%
0.00%
0.00%
3.33%
333%

4
2

10

16

5.88%
2.94%

14.71%
0.00%

23.53%

5
3

14
3

25

3.70%
2.22o/o

10.37%
2.22%

18.52%

9. Adult
Female
Female?
Male
Male?

9. Adult Total

I
2
2

11

23

37

21.620/o

5A1%
5.41%

29.73%
62.16o/o

100.00%

6

1B

24

30

20.00o/o

0.00%
60.00%

0.00%
80.00%

100.00%

17
2

15
1

35

68

25.00%
2.94%

22.06%
1.47%

51.47%

100.00%

31

4
35
12
82

135

22.96%
2.96%

25.93%
8.89%

60.74%
100.00%Grand Total
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able 74. Harvest profile for domestic

Secured

1. Lower

Aoe

L Foetal
I

3. lnfant

5. Juvenile

7. Subadult

L SubadulUadult

9. Adult

1. LowerTotal

Bos taurus

NISP %

Secured Horizons

2. Middle

1

10

82

82

111

135

Horizons.

Gapra hircus

0.24%

2.38%

19.48%

19.48%

26.37%

32.07%

Aoe

NISP

2. Middle Total

1. Foetal

3. Infant

5. Juvenile

7. Subadult

B. SubadulUadult

9. Adult

42'l 100.00%

Bos taurus

te

2

12

28

19

36

NISP %

Ovis aries

0.00%

2.06%

12.37%

28.87%

19.59%

37.11o/o

Data

NISP

4

152

207

¿30

364

97

Capra hircus

100.00%

0A1%

0.62%

15.69%

21.36%

24.36%

37.56%

5

35

56

37

5'1

Ovis/Capra

0.00%

2.72%

19.02%

30/3%
20.11%

27.72o/n

NISP

969 100.00%

NISP %

184

2

12

47

54

a2

100.00%

28

170

101

176

137

Ovis aries

0.00%

1.02Yo

6.09%

23.86%

27,410/o

41.620/o

Total NISP I rot"t ø

0.00%

4.58%

27.78%

16.50%

28.760/o

22.39o/"

NISP

197

612

100.00%

1

45

299

267
aÁa

3s9

13

109

134

149

169

100.00%

Ovis/Caora

0.00%

2.260/0

18.99%

23.34o/o

25.960/o

29.44o/n

0.08%

3.42%

22.75%

20.32%

26.10o/o

27.320k

NISP %

574

1314

J

48

282

262

307

240

100.00%

100.00%

TotalN|SP I rot"tø

026%
4.20%

24.69%

22.94%

26.88%

21.02%

1142

7

69

555

6s0

746

855

100.00%

0.24%

2.39%

19.260/0

22.55o/o

25.880/o

29.67%

2882 100,00%
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Table 75, Harvest profile of domestic species for lower and middle horizons without subadulUadult age group.

Secured Horizon

1. Lower

Aoe

1. LowerTotal

Species Data

1. Foetal

3. lnfant

5. Juvenile

7. Subadult

9. Adult

Bos taurus

Secured Horizon

NISP

2. Middle

1

10

82

82

135

Aoe

Caora hircus

0.32o/o

3.23%

26/5%
26.450/o

43.55%

2. Middle Total

310

'1. Foetal

3. lnfant

5. Juvenile

7. Subadult

9. Adult

Bos taurus

tes

NISP

100.00%

NISP

Data

2

12

¿ó

Jfi

Ovis aries

0.00%

2.56%

15.38%

35.90%

46.150

4

6

152

207

3Ê4

NISP

Caora hircus

78

0.55%

o.B2%

20.74%

2824%
4A 

^^o/^

100.00%

733

Ã

35

56

5'1

NISP

Ovis/Gapra

0.00%

3A0%

23.81%

38.10%

34.69%

NISP

100Yo

147

2

12

47

82

Ovis aries

0.00%

1A0%

8.39%

32.87%

57.34o/o

100.00%

28

170

101

137

Total NISP

0.00%

6.42o/o

38.99%

23.17o/o

31.42o/o

NISP

143

436

Total %

100%

13

109

134

169

Ovis/Capra

100.00%

1

45

299

267

359

0.00%

3.06%

25.65%

31.53%

39.76%

NISP

0.10%

4.63%

30.79%

27.50%

36.970k

425

J

48

282

262

240

971

100%

Total NISP

0.36%

5.75%

33.77%

31.38%

28.74o/n

100.00%

835

Total %

7

69

555

650

855

100%

0.33%

3.23%

25.98%

30.43%

40.03%

2136 100%
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Secure Horizon Aqe

Table 75a, Harvest

1. Lower

1. Foetal

3. lnfant

5. Juvenile

7. Subadult

9. Adult

1. LowerTotal

of domest¡c

Grand Total

Bos taurus

NISP

1

10

82

82

135

310

Secured Horizon Aoe

able 75b, l-larvest

2. Middle

0.320/0

3.23%

26.45o/o

26/5%
43.55%

100.00%

Capra hircus

NISP

310

2. Middle Total

2

12

28

36

7a

of domest¡c s

1. Foetal

3. lnfant

5. Juvenile

7. Subadult

I Adrlf

0.00%

2.56To

15.38%

35.90%

46.150k

100.00%

Ovis aries

100.00%

NISP

Bos taurus

NISP

78

s for middle horizon,

35

56

51

147

4

o

152

207

364

0.00%

3.400/o

23.81o/"

38.100/o

34.690/o

100.00%

Ovis/Gaora

100.00%

NISP

Capra hircus

0.55%

0.82To

20.74o/o

28.24o/o

49.660/o

NISP

147

733

28

170

101

137

436

Total
NISP

100.00%

0.00%

6.42%

38.99%

23.17%

31.42%

100.00%

100.00%

2

12

47

82

f)viq:riec

0.00%

1.40%

8.39%

32.87%

57.34o/o

Total %

NISP

1

45

299

267

359

971

143

436

0.100k

4.630/o

30.790k

27.50%

36.97%

100.00%

13

109

134

169

100.00%

100.00%

Ovis/Capra

0.00%

3.06%

25.650/o

31.53%

39.76o/n

425

NISP

s71 100.00%

J

48

282

¿o¿

240

100.00%

Total
NISP

/o

0.36%

5.75%

33.77%

31.38%

28.74%

Total %

83s

7

69

s55

650

855

100.00%

0.33o/o

3.23o/o

25.98%

3Q.430/o

40.03o/o

2136 100.00%
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Age

1. Foetal

3. lnfant

5. Juvenile

7. Subadult
B. Subadult

Table 76. Harvest

/adult

9. Adul

us Total

able 77. Harvest

3. lnfant

5. Juvenile

7. Subadult

9. Adult

Midden 2

Duno

Capra hircus
Total

NISP

Midden 3

2

14

4Þ

67

by area.

2.31%

10.77o/o

35.38%

51.54o/o

Midden I

130

NISP

100.00%

0.7s%

132%
26.85%

21.83%

21.69%

1

4

Transect 1

0.00%

0.00%

20.00%

80.00%

Midden 2

5

NISP

0.00%

0.00%

0.00%

6.06%

60.61%

33.33%

100.00%

0.00%

0.00%

0.00%

100.00%

Mound

1

1

NISP

100.00%

5

41

65

132

b

17

385

419

477

2.06%

16.870/o

26.750/o

54 420/^

Transect I

24?

0.30%

0.85%

19.35%

21.06%

23.97%

NISP

100.00%

0.00%

0.00%

0.00%

100.00%

I Otat
NISP

1

,|

Total %

B

55

112

205

100.00%

2.11%

14.47%

29.47o/o

53.95%

380 100.00%
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3. lnfant

5. Juvenile

7. Subadult

9. Adult

ble Harvest Drof¡le

Duno

Ovis aries Total

NISP

11

57

118

113

3.68%

19.06%

39.46%

37.790/"

Tab¡e 79. Harvest prof¡le for sh

Midden I

?qq

1. Foetal

3. lnfant

5. Juvenile

7. Subadult

9. Adult

NISP

Dunq

1O0o/o

ô

25

0.00%

23.08%

12.82%

64.10%

NISP

Midden 2

Ovis/Capra Total

NISP

39

46

304

300

313

0.00%

4.780/o

31.57o/o

31.15%

32.50o/"

Midden 1

100%

oats bv area.

o

7

4

0.00%

35.29%

41j8%
23.53%

NISP

Midden 3

963

NISP

1

J

21

27

16

17

1.47%

4.410/o

30.88%

39.710/o

2? 5?o/^

Midden 2

100o/"

100%

0.00%

0.00%

0.00%

100%

NISP

Mound

1

68

NISP

1

4

10

16

19

20

130

195

24î

Midden 3

0.00%

8.16%

20.410/o

32.65%

aR 7Ro/^

100%

100%

NISP

3.42%

22.22%

33.33%

41 .O3o/n

Transect 1

49

585

NISP

0.00%

0.00%

44.00%

20.00%

36.00%

Mound Transect 1

100%

o/

11

Ã

q

100o/o

NISP

1

1

0.00%

25.00%

25.00%

5n nno¿

2

43

375

156

157

25

Total NISP

0.27o/o

5.87%

51 .160k

21.28%

21.420k

4

100%

NISP

Total %

100%

31

203

326

385

733

0.00%

0.00%

40.00%

33.33%

26.67%

Transect 2

100%

3,28%

21.48%

34.50%

40.74%

6

4

NISP

945

15

Total
N¡SP

100o/o

0.00%

0.00%

40.00%

20.00%

40.00%

100Yr

%

2

1

2

Total %

2

96

729

510

520

5 ,lÍlîo/^

0.16%

5.17%

39.24o/o

27.45%

27.99o/"

185I 100%
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Table 79a. Harvest

Bovid Class 1

at Ndondondwane.

0.00%

11.11%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

11.11%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

11.11%

0.00%

7. Subadult

7

I

0.00%

5A3%

6.20%

0.00%

2.33%

0.00%

0.78%

0.78%

0.00%

0.00%

0.00%

0.00%

19.38%

0.00%

0.00%

1.55%

0.00%

0.00%

0.00%

0.00%

0.00%

0.78%

0.00%

Mammal-Small

1

ó

27

14

2

1

J

0A4%

1.33%

11.95%

0.00%

6.19%

0.88%

0.44o/o

1.330/0

0.00%

0.00%

0.00%

0.00%

22.57o/o

0.00%

0.00%

0.00%

0.440/0

0.00%

0.00%

0A4%

0.00%

0.88%

0.00%

12

1B

0.00%

2.91%

4.37%

0.00%

6.31%

1.46%

0.24o/o

0.00%

0.00%

0.24%

0.00%

0.24%

15.78%

0.00%

0.00%

0.24%

0.24o/o

0.24%

0.00%

0.240/0

0.00%

0.24o/o

0.00%

26

o

I

J

26

72

1

37

J

4

2

1

Total NISP

0.700/o

6.10%

16.90%

0.23%

8.69%

0.70%

0.94%

0.47%

0.23%

0.00%

0.23%

0.70%

6.34o/o

0.23%

0.23%

0.47%

0.94%

0.00%

0.23%

0.23%

0.23%

0.00%

0.47%

1

65

4

49

125

1

80

11

a

6

1

1

1

4

169

1

1

5

b

1

1

ó

1

5

2

0.33%

4.08%

10.4OYo

0.08%

6.66%

0.92%

0.58%

0.50%

0.08%

0.08%

0.08%

0.33%

14.06%

0.08%

0.08%

0.42%

0.50%

0.08%

0.08%

0.250/0

0.08%

0.42%

0.17%

1

J

27

1

1

2

4



366

aþle 79a c

Domestí

nt.

c? Species

Phacochoerus aethiooicus

Philantomba monticola

s of wild assemblaqe at

Potamochoerus oorcus

Procavia capensis

Procavia/Dendlohvrax

Raohicerus camoestris

3. lnfant

Redunca fulvorufula

Suid sp

NISP

Svlvicapra qrimmia

Svncerus caffer

Wild Total

Taurotraous orvx

W¡Id?

1

0.00%

11.11%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

ot

Viveridae so

5. Juvenile

Viverra civetta

NISP

Bovid Class 1

1

Bovid Class 2

0.00%

0.78%

0.00%

0.00%

0.00%

¿.J.1"/o

0.00%

0.00%

1.55o/o

0.00%

0.78%

0.00%

o.780h

7. Subadult

Bovid Class 2/3

Bovid Class 3

NISP

Bovid Class 4

J

Canis so

Wild? Total

Mammal-Laroe

Grand Total

0.00%

0.00%

0.44%

0,44%

1.33%

0.440/o

0.44%

0.00%

0.44%

0.00%

0.00%

0.00%

0.00%

Mammal-Medium

8. SubadulUadult

4

1

1

J

1

1

12

Mammal-Small

M.44%

Nts

1

2

2

1

P

11.11%

22.22%

0.00%

22.220/o

0.00%

0.00%

0.00%

0.00%

0.00%

1

56

0.00%

0.00%

0.00%

0.00%

0.00%

0.49o/o

0.49%

0As%

0.97%

0.00%

0.00%

0.00%

o 240/^

9. Adult Total NISP

43.41%

20

25

NISP

15.50%

19.38%

0.00%

18.60%

0.78%

2.33%

0.00%

0.00%

0.00%

2

2

2

4

1

2

4

4

4

17

2

1

24

1

J

114

0.47%

0.00%

0.00%

0.00%

0.00%

0.94%

0.94%

0.94%

3.99%

0.47%

0.00%

0.23o/o

0.000/"

5

50.44%

I
55.56%

15

29

59

8

1

100%

6.64%

12.83%

0.00%

26.11o/o

0.00%

3.54%

0.00%

0.00%

0.44o/o

Total %

7?

2

2

1

1

J

0

7

b

4

2

1

1

2

146

'129

56.59%

0.17%

0.17%

0.08%

0.08%

0.25%

0.83%

0.58%

0.50%

2.00%

0.17%

0.08%

0.08%

0.17o/"

35.44%

45

62

132

5

19

I
1

I

100%

10.92o/o

15.05%

0.00%

32.04o/o

1.21%

4.61%

0.24%

0.24%

î 240/"

1

112

227

226

49.56%

53.29o/"

2

20

50

1

86

3

36

1

1

1

100%

4.69%

11.74%

0.230/o

20.190/o

0.700

8A5%

0.23%

0.23%

0.23o/o

266

412

547

64.s6%

101

168

1

303
o

bb

2

2

J

45.51%

100%

8.40%

13.98%

0.08%

2521%

0.75%

5A9%

0.17%

0.17%

025%

199

426

46.71%

100%

655

1202

54.49%

100%
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Domestication 9pecies

able E0. Frequencv of sexin

Domestic

Ovis/Capra

Domestic Total

Bos taurus

Capra hircus

Gallus domesticus

Ovis aries

witd

Castrate

NISP

Aves sp.

Bovid Class 2

Bovid Class 3

Cercopithecus pygerythus

Felis sp.

Francolinus natalensis

Pelea capreolus cf.

Redunca fulvorufula

Suid sp.

Sylvicapra,grimmia

0.00%

0.00%

0.00%

0.00%

100.00%

Female

1

NISP

ne.

W¡ld Total

1 100.00%

16

22

3¿

19

witd?

13.91%

19.13o/o

0.00%

45.22%

16.52%

% NISP

Female?

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1 09

Wild? Total

3

Bird-Medium

Bovid Class 2

Bovid Class 3

Cq¡i9 sp.

Grand Total

94.78%

17.65%

0.00%

0.00%

47.06%

29.41%

% NISP

Male

8

5

0.00%

1.74%

0.87%

0.00%

0.00%

0.87%

0.00%

0.870/0

0.00%

0.00%

16

20

28

1

79

39

94.12% 167

0.00%

11j1%
15.56%

0.56%

43.89%

21.67%

Male?

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

NISP

16 69.57%

2 8.70%

0.00%

2 8.70o/o

1 4.35%

5

92

1

.780Â

0.00%

43s%

100.00%

Total NISP Total %

0.56%

1.67%

0.00%

0.00%

0.00%

0.00%

0.56%

0.56%

1.67%

0.56%

0.00%

0.00%

0.87%

0.00%

1

21

1

115 1

91.30%

55

52

1

141

65

1

1

0.00%

0.87%

00.00%

16.370/o

15.48o/o

0.30%

41.96%

'19.35%

0.00%

0.00%

0.00%

435%
4.35%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

5.88%1

1 0

1

314

17

s.56%

1

2

5.88%

93.45%

100.00% 180 100.00%

1

5

1

1

1

1

1

2

3

1

0.56%

1.11o/o

0.00%

0.00%

0.30%

1.49%

0.30%

0.30%

0.30%

0.30%

0.30%

0.60%

0.89%

0.30%

2

3

8.70%

1.67%

0.00%

0.00%

0.00%

0.00%

23 100.00%

17

0.00%

5.06%

1

2

1

1

0.30%

0.60%

0.30%

0.30%

5

336 100.00%

1.49o/o
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Butchering
Species Type

Bos taurus

Chopped
Chopped and
sliced
Chopped and
snapped
lmpact
fractures

Sliced

Bos taurus Total

uencv of butch

Dung

NISP

area

14.38
64 o/o

5 1.12%

2 0Á5%

2 0A5%
13.26

59%
29.66

't32 %

Bovid Class I

Chopped

Sliced

Bovid Class 1 Total

Midden 1

% NISP

Midden 2

Bovid Class 2

Chopped
Chopped and
sliced
Scored around
shaft

Sliced

Bovid Class 2 Total

17.24
o/o

0.00%

0.00%

0.00%

NISP

15.00
3Yo

0.00%

0.00%

0.00%

1 5.00%
20.00

4%

2 0.450/o

4 0.90%

6 1.35%

Midden 3

% NISP

1 3.45%
20.69

6%

8 1.80%

1 0.22%

1 0.22%

25 5.62%

35 7.87%

Mound

% NISP

0.00%

3A5%

3.45%

1

0.00%

0.00%

0.00%

0.00%
10.00

/o

10.00

1

16.53
98%
3 0.51%

0.00%

0.00%

23 3.88%
20.91

124 %

1

Surface

% NrsP % NtsP %

1

1

5.00%

0.00%

5.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1

Transect 1

0.00
%

0.00
Yo

0.00
o/

0.00
%

0.00
%

0.00

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Total
NISP

20.0
10%

20.0
10%

0.00
to

0.00
%

0.00
%

40.0
2 0o/o

1 0.17%

2 0.34%

3 0.51%

Tot
al
TO

0.00%

0.00%

0.00%

0.00%

0.00%

15.5
171 0%

0.82
9%

0.18
2%

0.1B
2%

7.71
85%

24.3
269 9%

0.00 0.00 0.36o/o%4%
0.00 20.0 0.73

%100/08%
0.00 20.0 1.09

%'t0%12%

4 0.67%

0.00%

0.00%

0,00%

4 0.67%

0.00
%

0.00
/o

0.00
%

0.00
%

0.00

0.00 1.09
%12%

0.00 0.09
%1Vo

0.00 0.09
%1To

0.00 2.27
%25%

0.00 3.54
% 39 o/o
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able E1 cont

Specie Butchering
s Type

Bovid Class 2/3

Chopped

Sliced

Bovid Class 2l3Tolal

of butcher¡

Dung

Bovid Class 3

Chopped
Chopped
and sliced
Chopped
and
snapped
lmpact
fractures

Sliced

Bovid Class 3 Total

NISP

area.

Midden 1

% NISP

1 0.22%

0.22%

0.45%

1

2

Midden 2

% NISP

18 4.04%

1 0.22o/o

1 0.22%

1 0.22%

18 4.04%

39 8.76%

0.00%

0.00%

0.00%

Bovid Class 4

Chopped

Sliced

Bovid Class 4 Total

Canis familiaris

Chopped

Sliced

Canis familiaris Total

Midden 3

Yo NISP

10.34 10.00
3%2o/o

0.00% 0.00%

0.00%

0.00%

0.00%

Mound

% NISP

0.00%

0.00%

0.00%
10.34

1

1

2

0.00%

0.00%

0.00%

0.22%

0.22%

0.45%

0.22o/o

0.220/0

0.45%

0.00%

0.00%

5.00%
15.00

Surface

% NISP

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Transect 1

% NISP

0.00
o/o

0.00
o/o

0.00

I 1.52%

0.00%

0.00%

5.00%

5.00%

0.00%

0.00%

0.00%

Total Total
NISP %

0.00%

0.00%

1 0.17%

10 1.69%

0.00
%1

0.00
%1

0.00
%2

0.00
o//o

0.00
%

0.00
%

0.00
%

0.00
%

0.00

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.09%

0.09%

0.18%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
/o

0.00

0.34%

0.00%

o.34%

0.00%

0.00%

0.00%

32 2.90%

1 0.09%

1 0.09%

1 0.09%

20 1.81%

55 4.99%

0.00
%

0.00
%

0.00

0.00
o/o

0.00
%

0.00

0.00
%

0.00
To

0.00

0.00
%

0.00
%

0.00

3 0.270/o

2 0j8%

5 0.45%

0.09%

0.09%

0.180/o

1

2
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a

Butchering
Species Type

nt.

Ganis sp.

Canis sp.

of butcher¡nq bv area.

Sliced

Total

Dung

Capra hircus

Chopped
Chopped
and sliced

Sliced

Capra hircus Total

NISP

0.22
1%

0.22
1%

Midden 1

%N lsP

Crocodilus niloticus

Chopped

Crocodilus niloticus Total

Midden 2

% NISP

0.90
/o

0.22
%

1.35
%

2.47

1

6

11

0.00%

0.00%

Equus sp.

Chopped

Equus sp. Total

Midden 3

% NISP

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00
Yo

0.00
to

Mound

% NISP

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00
/o

0.00
TO

0.00%

2

2

Surface

% NISP

0.00%

0.00%

0.00%

0.00%

0.34%

0.34%

0.00%

0.00%

0.00%

0.00%

Transect 1

% NISP

135%

0.00%

0.84%

2.19%

0.00%

0.00%

5

13

0.00%

0.00%

0.00%

0.00%

Total Total
NISP %

/o

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1

0.00%

0.00%

0.17%

0.17%1

J

3

0.00%

0.00%

0.00%

0.00%

0.27%

0.27o/o

1

1

0.17%

0.17%

0.00%

0.00%

12

1

11

24

'1.09%

0.09%

1.00%

2.18'/"

0.00%

0.00%

0.00%

0.00%

1

0.00%

0.00%

0.09%

0.09%1

1

1

0.09%

0.09%
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able E1 cont.

Butcher¡ng
Species Type

Hippopotamus amphibius

Chopped

Chopped and sliced

SIiced

Hippopotamus amphibius Total

ncv of þutche

Dung

Mammal.Large

Chopped

lmpact fractures

Sliced

Mammal-Large Total

NISP

Midden 1

% NISP

Midden 2

% NISP

0.22o/o

0.00%

0Á5%

0.67%

Midden 3

0.00%

0.00%

0.00%

0.00%

22

1

25

48

NISP

4.94%

0.22%

5.62%

10.79%

0.00%

0.00%

0.00%

M ound

10.34%

0.00%

10.34%

20.69%

0.00%

0.00%

0.00%

0.00%

ó

6

NISP

10.00
/o

0.00%
10.00

To

20.00

12

1

2

15

2

4

Surface

20.040/o

0.17To

0.34%

25.5%

10.00

0.00%
20.00

to

30.00

NISP

2

3

Transect 1

0.00%

0.00%

0.00%

0.00%

N tsP

4.22%

0.00%

0.00%

4.22Yo

Total Total
NISP O/O

25

0.00% 160

0.00% 1

0.00% 4

0.00%

0.00%

0.00%

0.00%

0.00%

14.51
%

0.09%

0.36%
20.13

0.00%

0.00%

40.00%

40.00./"

2

2

53

I

34

88

4.81%

0.09%

3.08%

7.98%
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able E1 cont

Specie Butcheri
s Type

Mammal-Medium

Chopped

Chopped and snapped

Sliced

Mammal-Medium Total '

of butcherin

ng
Dung

Mammal.Very Large

Chopped

Sticed

Mammal-Very Large Total

NISP % NISP % NISP

Midden 1

Ovis aries

Chopped

Chopped and sl¡ced

Crushed

Sliced

Ovis aries Total

8

1

3B

47

1.800k

0.220k

8.54%

10.56%

Midden 2

3.45%

0.00%

20.69%

24.14%

Midden 3

% NISP

0.00%

0.00%

0.00%

30.00
%

0.00%

0.00%
30.00

ö

1

12

21

0.00%

0.00%

0.00%

Mound

1.80%

0.22%

0.00%

2.70%

4.72%

20.00%

0.00%

40.00%

60.00%

NISP

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

3.45%

3.45%

Surface

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

NISP

0.00%

0.00%

0.00%

0.00%

0.00%

Transect 1

O/O NISP

1

I
2

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.17%

0.17%

0.34%

Total Total
NISP %

55

J

1

o

68

0.00%

0.00%

0.00%

0.00%

9.27%

0.51%

0.17o/o

1.52o/o

11.47%

0.00%

0.00%

0.00%

17

1

48

1.54%

0.09%

4.35%

5.98%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1

1

2

0.09%

0.09%

0.18%

0.00%

0.00%

0.00%

0.00%

0.00%

63

4

1

22

s0

5.71To

0.36%

0.09%

1.99%

8.160/"



J/3

Dung Midden 1

e E1 cont

Species Butchering Type NISP

Ovis/Capra

Chopped 47 10.56% 2 6.90%

Chopped and sliced 1 022% 0.00%

Sliced 48 10J9% 3 10.34o/o

OvislcapraTolal g6 2'l.S7o/o S 17.24"/o

of

Sylvicapra grimmia

Chopped

Sylvicapra grimmia Total

% NISP % P % NISP

Grand Total

Midden 2
N ts

Midden 3

0.00%

0.00%

0.00
%

0.00
/o

5.00
%

5.00

445

Mound

% NISP

100% 29

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1

1000/0 20 100% 0 100%

0.00
%

0.00
o/

46

1

J

Surface

% NISP

7.76%

0.17o/o

0.51%

8.43%

0.00%

0.00%

NIS
%P

Transect 1

100%

0.00%

0.00%

100%

1 0.17%

0.17%

Total Total
NISP O/O

1

386

0.00%

0.00%

0.00%

0.00%

1 00%

0.00%

0.00%

96 8.70o/o

2 0j8%

55 4.99%
13.87

153 %

1 100o/o

0.00%

0.00%

5 100% 1103 1

1 0.09%

0.09%1

000
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Bos taurus

Chopped

Chopped and sliced

Chopped and snapped

lmpact fractures

Sliced

taurus Total

Bovid Class 1

Chopped

Sliced

secure ho

69

3

2

1

23

98

id Glass 1 Total

Bovid Class 2

Chopped

Chopped and sliced

Scored around shaft

Sliced

Bovid Class 2 Total

25.27%

1.10%

0.73o/o

037%

8.420/0

54

5

1

25

85

% NISP % NISP

12.440/o

1.15%

0.00%

0.23%

5.760/0

19.59%

Bovid Class 2/3

Chopped

Sliced

Bovid Class 2l3Total

2 0.73Yo

2 0.73%

21A3%

0.00%

0.00%

0.00%

7j4%

2

1

6

I

1

6

0.73%

0.37%

0.00%

2.200/o

3.30%

4. Plough 5. Surface

18.75%

0.00%

0.00%

0.00%

18.75%

2.07%

0.00%

0.23%

2.07%

0.00%

0.00%

0.00%

17.50%

0.00%

0.00%

0.00%

2125%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1

1

2

Total NISP To

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

146

ö

2

2

70

228

0.00%

0.00%

0.00%

17.55%

0.96%

0.24%

0.240/o

8.41%

0.00%

0.00%

0.00%

1.25%

0.00%

0.00%

2.500/o

3.75%

0.

0.

0.

0.00%

0.00%

0.00%

0.00%

0.00%

4

7

1'l

0.00%

0.00%

0.00%

1

1

2

1

1

7

1

0.00%

0.00%

0.00%

1.440/0

0.12%

0.12o/o

2.04%

3.73%

1

1

2

012%

0.12%

0.24%



37s

I aþle üz cont. tsutcnering lrequency by secure horizon.

1. Lower 2. Middle 3a. Upper 3b. Upper 4. Plouqh 5. Surface Total NISP Total %

Table

Species Butchering

Bovid Class 3

Chopped

Chopped and sliced

Chopped and snapped

lmpact fractures

Sliced

Bovid Class 3 Total

Bovid Class 4

Chopped

Sliced

Bovid Class 4 Total

NISP o/o NISP

Canis familiaris

Chopped

Sliced

Canis familiaris Total

1.83Yo

0.00%

0.37o/o

0.370/o

2.56Yo

5.13%

1

1

7

14

20

1

Yo NISP

Canis sp.

Sliced

Ganis sp. Total

4.610/0

0,230/o

0.00%

0.00%

1.61Yo

6.45%

7

28

1

0.00%

0.37o/o

0.37%1

o/o NISP

3.57%

0.00%

0.00%

0.00%

3.57%

7.14o/o

1

1

2

0.23%

0.23o/o

0.460/o

0.00%

0.00%

0.00%

% NISP

6.25%

0.00%

0.00%

0.00%

0.00%

6.25o/.

1

1

2

1 0.37o/o 1

1 0.37% 1

0.00%

0.00%

0.00%

0.23%

0.23%

0.46%

% NISP

3.75%

0.00%

0.00%

0.00%

6.25%

10.00%

5

8

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.23o/o

0.23%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

30

1

1

1

20

53

3.610/o

0.12%

0.12%

0.12%

2.400/o

6.37%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1

2

3

0j2%
0.240/

0.36%

0.00%

0.00%

1

1

2

0.12%

0j2%
O.24o/"

2

2

0.24o/o

O.24o/"
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Species Butchering

Capra hircus

Chopped

Chopped and sliced

Sliced

Capra hircus Total

Hippopotam us amphibius

Chopped 10 3.66% 68 15.67%

Sawn 0.00% 1 0.23yo

Sliced10.37%10.23To
Hippopotamus amphibius Total 11 4.03% 70 16.'13%

1. Lower 2. Middle 3a. Upper

NISP

Loxodonta africana

Sliced 0.00%

Loxodonta africana Total 0.00%

1

4

I

% NISP

1.10%

0.370k

1.47o/o

2.93%

Mammal-Large

Chopped

Sliced

Mammal-Large Total

Mammal.Medium

Chopped

Chopped and snapped

Sliced

Mammal-Medium Total

5

1

6

1.15%

0.00%

0.23%

1.38%

NISP % NISP

3b. Upper

0.00%

0.00%

0.00%

0.00%

o/o NISP

o

7

16

5

1

10

16

4. Ploush

68

0.00%

0.00%

6.250k

6.25%

1

3.30%

2.56%

5.86%

1.83%

0.37%

3.66%

5.86%

0.00%

0.00%

0.00%

0.00%

68

15.67%

15.67%

1

1

2

3

10 2.30%

11 2.53%

21 4.84o/o

10 2.30Yo

0.00%

25 5.76%

35 8.06%

% NISP

2

5. Surface

1.25%

0.00%

2.50%

3.7s%

12.50%

0.00%

0.00%

12.50%

0.00%

0,00%

2

%

Total NISP Total %

3

3

6

0.00%

0.00%

0.00%

0.00%

10.71%

10.71o/o

21.43%

3.57%

0.00%

14.29%

17.86%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

o

1

I
18

4

5

12.50%

0.00%

12.50%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1.08%

0.12%

0.96%

2.160/"

0.00%

0.00%

5

4

BO

1

2

83

6.25%

5.00%

11.2s%

0.00%

0.00%

9.62%

0.12%

0.24%

s_98%

1 1.25%

0.00%

4 5.00%

5 6.25%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

6B

68

8.17%

8.17%

29

25

54

17

I
43

ô1

3A9%

3.00%

6.49%

2.04%

0.12%

5.17%

7.33%
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I aþle EZ cont. Butcher¡ng frequency by secure hor¡zon.

1. Lower 2. Middle 3a. Upper 3b. Upper 4. Plouqh 5. Surface Total NISP Total %

Species Butchering

Mammal-Very Large

Chopped

Sliced

Mammal-Very Large Total

Ovis aries

Chopped

Chopped and sliced

Crushed

Sliced

Ovis aries Total

NISP % NISP

Ovis/Capra

Chopped

Chopped and sliced

Sliced

Ovis/Capra Total

0.00%

0.00%

0.00%

29

2

1

4

36

1

1

% NISP

10.62%

0.730/o

0.37%

1.47%

13.19%

0.23Yo

0.23%

0.46%

Sylvicapra grimmia

Chopped

Sylvicapra grimmia Total

2

18

2

Grand Total

% NISP

0.00%

0.00%

0.00%

4.15%

0A6%

0.00%

1.84%

6.45%

41

1

17

59

15.02%

0.37%

6.23%

21.61%

% NISP

0.00%

0.00%

0.00%

3.57%

3.57%

JI

0.00%

0.00%

0.00%

8.53%

0.00%

4.84o/o

13.36%

21

58

0.00%

0.00%

273 100To 434 100%

% NISP

0.00%

0.00%

0.00%

6.250/o

0.00%

0.00%

0.00%

6.25%

2

'l

7.140/o

0.00%

14.29%

21.43o/"

1

4

6

0.23%

0.23%

2.50%

0.00%

0.00%

2.îQo/o

5.00%

0.00%

0.00%

0.00%

2

4

18.75%

0.00%

0.00%

18.75%

0.00%

0.00%

3

28 100%

7

1

8

16

0.00%

0.00%

0.00%

0.00%

0.00%

1

1

2

8.75%

1.25%

10.00%

20.00o/o

0.12%

0j2%
0.24%

0.00%

0.00%

16 100%

50

4

1

15

70

1 100.00%

0.00%

0.00%

100.00%

6.01%

0A8%

0.12%

1.80%

8.41%

0.00%

0.00%

1

80 100%

91

2

50

143

0.00%

0.00%

10.94%

024%

6.01%

17.19%

1 100%

1

1

0.12%

0.12%

832 1 00%
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82

Butcherin
õ

E)

J
c¡

of

Chopped
Chopped
and sawed
Chopped
and sliced
Chopped
and
snapped

Crushed
lmpact
fractures

Sawn
Scored
around
shaft

Sliced

(blank)

0-Iz
s

area.

185

10

4

o,ïtp
E

o.
g,
z

0.86%
I

0.00%

0.0s%

0.02%

0.00%

0.02%

0.00%

0.00%

1.12%
97.93

%

s

(\¡

o
p
E

14

ô-
Ø
z

0.80%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

4

s

Grand
Total

1

241

21092

14

6

1760

(9
Êo
!,p
E

o.g
z

0.79%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.340k
98.88

o/n

os

21537

s

a

4043

(,
o
(ú
I
f

@

100%

15

1718

o-
U'
z

0.00%

0.86%
98.34

0.07%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.17%

99.75%

1747

àe

o
c)6
(g

F

411

55

8

1

2

o-
9,z

100o/"

2.440/o

0.33%

0.05%

0.00%

0.01%

0.00%

0.01%

0.00%

0.69%
96.48

àe

1780

o-
Iz

1

100%

4.17%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%
95.83

o/^

s

4053

1

1

3

AÂ2

o-
U'
z

o.Iz
(!
ot-

0.15%

0.00%

0.15%

0.00%

0.00%

0.00%

0.00%

0.00%

0.44%
99.27

o/o

I to

16267

1000/o

s

s
õ
oF

1 6860

0.00
%

0.00
%

0.00
o/o

0.00
/o

0.00

0.00
%

0.00
o/o

0.00
%

0.00

100
%

100%

629

55

19

4

1

4

2

I

388

459042?

2¿,

1.34%

0j2%

0.04o/o

100% 687

0.01%

0.00%

0.01o/o

0.00%

0.00%

0.83%
97.65

ok

100%

319

319
100

47007 100%



Bu Element T NISP otto

Bos taurus

of butcheri

Chopped

Chopped Total

Chopped and sliced

Chopped and sliced Total

Chopped and
snapped

and element

Astragalus
Calcaneous
Cranium
Femur
Humerus
lnnominate
Mandible
Metacarpal
Metapodial
Metatarsal
Phalanx
Radius
Radius, ulna
Rib
Scapula
Sesamoid
Tarsal
Tibia
Ulna
Vertebra

Astragalus
Cranium
Mandible
Metatarsal
Rib
Tarsal

Cranium
Rib

Metacarpal
Phalanx

0.45%
0.27%
0.18o/o

0.54%
1.OO%

1.00%
0.09%
0.45o/o

0.B2Yo

0.82%
4.44%
0.45%
0.18o/o

0.73%
0.36%
0.09%
0.36%
0.45o/o

0.09%
2.72o/o

15.50%

0.09%
0.09%
0.09%
0.27%
0.09%
0.18%

5
3
2
6

11

11

1

5
I
I

49
5
2
8
4
1

4
5

1

30

171

1

1

1

3
1

2

1

1

Ghopped and snapped Total

lmpact fractures

0.82%

0.09%
0.09%
0.18%

0.09%
0.09%

lmpact fractures Total 0.18%
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Table 82c cont. of and elemenf

Species Butchering
Sliced

Element Type

Astragalus
Calcaneous
Carpal
Cranium
Femur
Humerus
Hyoid
lnnominate
Mandible
Mandible with teeth
Metacarpal
Metatarsal
Phalanx
Radius
Rib
Scapula
Tarsal
Tibia
Ulna
Vertebra

NISP

J

4
4
2

4
3

1

6
6
3

7

I
5

1

I
4
oo

3

1

3
85

of
IO

0.27%
0.36%
0.36%
0.18%
0.36%
0.27%
0.09%
0.54o/o

0.54%
0.27%
0.63%
0.73o/o

0.45%
0.09%
0.82%
0.36%
0.73o/o

0.27%
0.09%
0.27%
7.71%Sliced Total

Bos taurus Total 269 2439%

Bovid Glass 1

Chopped
Femur
Metacarpal
Scapula
Vertebra

1

1

1

0.09%
0.09%
0.09%
0.09%
0.36%

0.09%
0.09%
0.27%
0.27%
0.73%

Ghopped Total

Sliced
lnnominate
Mandible
Metatarsal
Rib

3

3
Sliced Total

Bovid Class 1 Total 12 1.09%
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Table EZc cont. ot and element

Species
Bovid Class 2

Butchering

Ghopped

Element Type

Humerus
lnnominate
Rib
Tarsal
Vertebra

NISP otto

0.18%
0.09%
0.09%
0.09%
0.63%
1.09o/o

0.09%
0.09%

0.09%
0.09%

0.09%
0.09%
0.09%
1.63%
0.09%
oj8%
0.09%
2.27%

2
1

1

1

7

Ghopped Total

Chopped and sliced

12

#
Scored around shaft#
Sliced

1

1

1

1

18
1

2
1

25

Femur
Humerus
Metatarsal
Rib
Scapula
Tibia
Vertebra

Sliced Total

Bovid Class 2 Total 39 3.54%

Bovid Glass 2/3
Chopped

Vertebra 0.09%
0.09%

0.09%
0.09%

Ghopped Total

Sliced
Rib

Sliced Total

Bovid Class 2l3Total 2 0.18%
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Table 82c cont. F and element

Species
Bovid Class 3

Butchering

Ghopped

Element Type

Femur
Humerus
Metacarpal
Metapodial
Metatarsal
Phalanx
Rib
Scapula
Tibia
Ulna
Vertebra

NISP

1

2
1

6
1

2
3
1

1

1

13

32

ot
TO

0.09%
0.18%
0.09%
0.54o/o

0.09%
O.1ïo/o

0.27o/o

0.09%
0.09%
0.09%
1.18o/o

2.90%Chopped Total

Chopped and sliced

æ

Chopped and
snapped#
lmpact fractures

0.09%
0.09%

0.09%
0.09%

0.09%
0.09%
0.18o/o

0.09%
0.09%
0.09%
0.63%
0.09%
0.45o/o

1.81%

Femur
lmpact fractures Total

Sliced
Calcaneous
Humerus
lnnominate
Long bone
Metatarsal
Radius
Rib
Unidentifiable
Vertebra

1

1

2
1

1

1

7
1

5

Sliced Total 20

Bovid Class 3 Total 55 4.990/"
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able Ezc cont. ol and element

Species
Bovid Class 4

Butchering

Chopped

Ch.pped T"t"l

Sliced

Element Type

Metatarsal
Unidentifiable

NISP

1

2

3

2

2

of
TO

0.09%
0.18o/o

0.27o/o

0.18%
0.18"/o

Rib

Sliced Total

Bovid Glass 4 Total 5 0.45o/o

Canis familiaris
Ghopped

Chopped Tot"l

Sliced

Mandible with teeth 0.09%
0.09%

0.09%
0.09%

Mandible with teeth
Sliced Total

Canis familiaris Total 2 0.18%

Ganis sp.
Sliced

Astragalus
Tibia
Ulna

1

I
1

0.09%
0.09%
0.09%

Sliced Total 3 0.27%

Canis sp. Total 3 0.27o/o

Capra hircus
Ghopped

Cranium
lnnominate
Metacarpal
Phalanx
Vertebra

2
3

018%
0.27%
0.09%
0.27o/o

0.27o/o

1.09%

1

3
3

Ghopped Total 12
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able EZc cont. o1 butc and element

Species
Gapra hircus

Butchering
Chopped and sliced

Element Type NISP

1

1

1

1

1

4
1

1

2

11

ot
IO

0.09%
0.09%

0.09%
0.09%
0.09%
0.36%
0.09%
0.09%
0.18Yo

1.00"/o

Sliced
Astragalus
Calcaneous
Cranium
lnnominate
Mandible with teeth
Phalanx
Radius

Sliced Tota!

Gapra hircus Total 24 2.18o/o

Grocodilus niloticus
Chopped

Cranium I 0.09%
Ghopped Total I 0.09%

Grocodilus niloticus Total 1 0.09%

Equus sp.
Chopped

Humerus '1 0.09%
1 0.o9v"Chrpp"d Ttt"l

Eouus so. Total I 0.09%

Hippopotamus amphibius
Chopped

Carpal/tarsal
Femur
lnnominate
Long bone
Loose tooth
Mandible
Phalanx
Rib
Tibia
Ulna
Unidentifiable
Vertebra

1

1

1

I
145

I
1

2
3
1

1

2

160

0.09%
0.09%
0.09%
0.09%

13.15o/o

0.09%
0.09%
0.18o/o

0.27%
0.09%
0.09%
ojB%

14.51%Ghopped Total
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Table 82c cont. of butc and element

Species
Hippopotamus
amphibius

Butchering

Chopped and sawed

Element Type NISP o,
TO

4.99o/o

4.99o/o

0.09%
0.09%

0.18o/o

0.18%-5-t-

Chopped and sliced

55

55

#
Sawn

Loose tooth
Sawn Total

Sliced
Astragalus
Loose tooth

2 0.18o/o

1 0.09%
Metapodial 1 0.09%

Sliced Total 0.36%

Hippopotamus amphibius Total 222 20.130/o

Loxodonta africana
Sticed

Loose tooth 68 6.17%
68 6.17%Sliced Total

Loxodonta africana Total 68 6.17%

Mammal-Large
Chopped

Femur
Humerus
lnnominate
Long bone
Metacarpal
Metapodial
Phalanx
Rib
Scapula
Unidentifiable
Vertebra

1

1

4
1

2
1

12
1

22
6

53

0.18%
0.09%
0.09%
0.36%
0.09%
0.18%
0.09%
1.09%
0.09%
1.99%
0.54%
4.81%Chopped Total
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Iable Ezc cont. ol and element

Species
Mammal-Large

Butchering
lmpact fractures

Element Type

Tibia

NISP

1

1

o,to

0.09%
0.09%

0.09%
0.36%
0.73o/o

0.09%
0.09%
1.45o/o

0.09%
0.09%
0.09%
3.08%

lmpact fractures Total

Sliced
Femur
Flat bone
Long bone
Mandible
Metacarpal
Rib
Tarsal
Unidentifiable
Vertebra

1

4
8
1

1

16
1

1

1

34Sliced Total

Mammal-Larqe Total 88 7.98%

Mammal-Medium
Ghopped

Humerus
lnnominate
Long bone
Rib
Vertebra

1

2
3
2
I

0.09%
0.18%
0.27%
0.18o/o

0.82o/o

1.54o/oGhopped Total

Chopped and
snapped

17

æHtr
Sliced

0.09%
0.09%

0.09%
0.09%
0.09%
0.27o/o

0.54%
3.08%
0.09o/o

0.09%
4.35%

Costal Cartilage
Cranium
Femur
Flat bone
Long bone
Rib
Scapula
Vertebra

1

1

1

3
6

34
1

1

Sliced Total 48

Mammal-Medium Total 66 5.98%
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Table 82c cont.

Ovis aries

and element

Chopped

Ghopped Total

Chopped and sliced

Chopped and sliced Total

Grushed

Grushed Total

Sliced

Astragalus
Calcaneous
Cranium
Femur
Humerus
lnnominate
Metatarsal
Phalanx
Radius
Scapula
Tibia
Vertebra

Cranium
lnnominate

Astragalus
Calcaneous
Femur
Humerus

0.09%
0.18To

1.54o/o

0.27o/o

0.36%
0.82%
O.1ÙYo

0.09%
0.09%
0.91%
0.09%
1.09o/o

I
2

17
3
4
I
2
1

1

10

1

12
63 5.71%

0.18%
0.09%
0.09%
0.36%

0.09%
0.09%

0.09o/o

0.09%
0.18%
0.18o/o

2
1

1

1

1

2
2

Species Butchering
Mammal-veo t"tn""nopped

1 0.09%
I 0.09%

1 0.09%
I 0.09%

M Total 2 0.18To
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Table 82c cont. of and element

Species
Ovis aries

Butchering Element Type
lnnominate

NISP
4

ot
TO

0.36%
0.09%
0.27%
0.18%
0.09%

Mandible with teeth 1

Metatarsal 3
Phalanx 2
Radius 1

Scapula S 0.45%
Sliced Total 22 1.99%

Ovis aries Total 90 8.16%
Ovis/Capra

Ghopped
Calcaneous
Cranium
Femur
Humerus
lnnominate
Metacarpal
Metapodial
Metatarsal
Phalanx
Rib
Ulna
Vertebra

1

7
8
5
7
4
2
3

10
3
2

44
96

2

2

1

1

4
4
1

1

1

27
1

4
2
I

55

0.09%
0.63%
0.73o/o

0.45%
0.63Yo

036%
0.18o/o

0.27%
0s1%
0.27%
0.18o/o

3.99%
8.70%

0j8%
0.18o/o

0.09%
0.09%
0.36%
0.36%
0.09%
0.09%
0.09%
2.45o/o

0.09%
0.36%
0j8%
0.73o/o

4.99o/o

Chopped Total

Chopped and sliced

@j=
Sliced

Astragalus
Femur
Humerus
lnnominate
Mandible with teeth
Phalanx
Radius
Rib
Scapula
Tarsal
Tibia
Vertebra

Sliced Total
Ovis/Capra Total 153 13.87%
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lable õ2c cont of and element

Species Butchering Element Type NISP %

Sylvicapra grimmia
Ghopped

Astragalus 1 0.og%
I 0.09%Chopped Total

Sylvicapra qrimmia Total 1 0.09%

Grand Total 1103 100.00%
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Table 84. Burnino b

Level of
Burning

0.5 Tan

are

Dung

Spec
ies

o-
Lz

Bovid
Class 2

Bovid Class 3
Mammal-
Medium

0.5 Tan Total

l. Burned

Midden 1

o-
U'
z

Bos taurus 2 0.15o/o

BovidClassl 5 0.37%

Bovid Class 2 0.00%

Bovid Class 3 0.00%

Canis familiaris 0.00%

Canis mesomelas 0.00%

Capra hircus 0.00%

Hippopotamus amphibius 0.00%

Mammal-Large 10 0.74%
Mammal-
Medium 52 3.86%

1 0.07%

0.00%

5 0.37%

to

Midden 2

o-g
z

6 0.45%

0.00
%

0.75
ol

0.75
o/

Midden 3

1

o-Iz

1.49
2%

0.00%

0.00%

0.00%

Mo
und

%
0.00

o/o

0.00

0.00
%

0.00
ot

0.00
%

0.00
%

0.00

0.00
%

0.00
/o

o-
Lz

0.00%

0.00%

0.00%

0.00%

Transect I Transect 2

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

o-
Lz

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

o.
Lz

/o

0.00
%

0.00
To

0.00
o//o

0.00%

Total
NISP

16

5

I

1

2

1

2.95o/o

0.920k

1.66%

0.18%

0.37%

0.18%

0.74%

0.37o/o

0.55%

0.00%

Total

0.00

TO

0.00%

0.00%

0.00%

0.00
%

0.00

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
Yo

0.00
%

1 0.04%

1 0.04%

6 0.230

0.00%

2

ó

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

I 0.30%

18

10

o

I

2

1

4

2

13

52

0.68%

0.38%

0.34%

0.04%

0.08%

0.04%

0.15%

0.08%

0A9%

1.97%
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Dung Midden 1 Midden 2

Level of Burning Species NISP

a

Mammal-Unidentifiable 12 0.89% 0.00% 1 1.14%
Ovis aries 2 0.1SVo 0.00% 0.00%
Ovis/Capra 10 0.74% 0.00% O.OO%

Tortoise 0.00% O.O0% O.O0%

Varanus sp. 93 0.00% 0.00% O.O0%

cont. tsurn¡nq bv area.

1.14
1. Burned Total 6.90% 0.00% 1 %

% NISP NISP O/" NISP

Midden 3
-Total Total

Mound Transect 1 Transect 2 NlSp %

0.00%

0.00%

0.00%

0.00%

0.00%

NtsÞ

215

7

51

J

1

-

94!?q 320 58.93% 0.00% 0.oo% 414 %

39.59%

1.29o/o

9.39%

0.55%

0.18%

o/^ NtqÞ

0.00%

0.00%

0.00%

0.00%

0.00%

o/- NteE,

0.00%

0.00%

0.00%

0.00%

0.000/"

228

I
61

3

1

8.63%

0.34o/o

2.31%

0.11%

î î40/^
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Bos taurus

Bovid Class 2

Bovid Class 3

Capra hircus
Mammal-
Large
Mammal-
Medium

Ovis aries

Dung Midden 1 Midden 2

%NISP%P%NISP

1.5 Red Total

0.22%

0.00%

0.07%

0.00%

1.04%

2.45%

0.15o/o

0.45%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Aepyceros
melampus

Bos taurus

Bovid Class 1

Bovid Class 2

Bovid Class 3
Canis
familiaris

Canis sp.

Capra hircus
Mammal-
Large
Mammal-
Medium

Midden 3 Mound

%
0.00

0.00
%

0.00
%

1.14
%

0.00
%

1.14

1.14
%

1

I
1

11

13

2

4

28

JZ

0,07%

0.67%

0.07%

0.82o/o

0.970/o

0.15%

0.00%

0.30%

2.08%

2.38%

0.00%

0.00%

0.00%

0.00%

021%

0.00%

0.00%

0.00%

% NrsP % NrsP %

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Q.180/o

0j8%

0.00%

0.37%

0.37%

0.00%

1.47%

0.00
%

0.00
%

0.00
%

0.00
%

0.00

0.00

0.00
o//o

0.00
%

0.00
%

0.00
%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Total Tota
NISP %

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00
o/o

0.00
%

0.00

0.00
Yo

0.00
To

0.00
To

0.00
/o

0.00
%

4

1

1

2

1B

33

11

10

0.00%

0.00%

0.00%

0.37%

0.00%

0.00%

0j8%

0.37%

0.00%

0.00%

0.15%

0.04%

0.04%

0.08%

0.68%

1.25%

0.42Yo

0.38%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1

2

0.00
o/o

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
%

0.00
/o

0.00
o/o

0.00
Yo

1 0.04%

I 0.34%

1 0.04%

13 0.49%

'13 0.49%

2 0.08%

1 0.04%

6 0.23%

28 1.06%

32 1.21Yo
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Dung Midden 1 Mídden 2 Midden 3 Mound Transect 1 Transect 2 NISP %
Levet ot
Burning Species

Grey
Mamma¡-
Unidentifìable

Ovis aries

Ovis/Capra

Unionidae

Canis familiaris cf

2. Grey Total

2.5 Blue

NISP

2.5 Blue Total 0.00%

8

7

zo

2

0.59%

0.52%

1.93o/o

0.15o/o

0.00%

3. Black

NISP

Mammal-Medium 0.00%

1M
10.69

o/

% NISP

0.00%

0.00%

0.00%

0.00%

0.00%

Achatina sp.

Anas undulata

Aves sp.

Bos taurus
Bovid
Class 1

Bovid
Class 2

Bovid Class 3

Canis sp.
Capra
hircus

Equus sp.

Felis sp.

% NISP

0.

0.00%

0.00%

0.00%

0.00%

0.00%

00%

0.00%

0.00%

0.00%

2.23%

0.15%

0.15%

0.00%

0.00%

0.37%

0.00%

0.00%

1 0.75%

30

0.75%

% NISP

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.75%

0.75%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00

J

7

1

0.00%

0.00%

0.55%

1.29%

0.00%

0.18%

Nts
P

0.00%

0.00%

0.00%

1.14%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

16 2.95%

Nts
%P%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.41%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

2
,|

1

20

0.370/o

0.18%

0.18o/o

3.68%

0.74%

0.92%

0.18%

0.55%

I
10

33

2

1

0.00%

0.00

0.30%

0.38%

1.25%

0.08%

0.04%

0.00%

5

1

3

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

3.23o/o

0.00%

0.00%

0.00%

0

160 6.06%

00%

0.00%

11 2.03%

1 0.18o/o

1 0.04%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

1 0.04%

0.18%

2

1

1

52

0.08%

0.040/o

0.04%

1.97%

0.26%

0.34%

0.08%

0.11%

0.61%

0.04%

0.00%

I
2

3

16

1

0.00%
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Table 834

Level of
Burning Species NISP % NISP

con area.

Fish-Unidentifiable
Gallus
domesticus

Gallus domesticus cf.

Hippopotamus amphibius

Þcns

Mammal-Large

Mammal-Medium

Mammal-Small
Mammal-
Unidentifìable

Mammal-Very Large

Ovis aries

Ovis/Capra

Raphicerus sp.

Reptile-Unidentifiable

Sylvicapra grimmia

Canis familiaris cf.

Midden 1

0.00%

0.070/0

0.00%

0.00%
11.58

%
22.57

%

0.07%
28.66

%

0.00%

0.89%

3.56%

0.00%

0.00%

0.00%

0.00%

156

304

1

386

Midden 2

0.00
o/o

0.00
/o

0.00
To

0.00
%

15.6
7%

35.8
2%

0.75
%

14.1
Bo/o

0.00
o/o

0.00
%

3.73

0.00
o/to

0.00
%

0.00
o/o

0.00
/o

NISP

3. Black Total

21

48

Midden 3

o/

0.00%

0.00%

0.00%

0.00%
JO.Jb

o/o

35.23
/o

0.00%
10.23

%

0.00%

1.14%

3.41To

0.00%

0.00%

0.00%

0.00%

12

NISP

32

31

Moun
d

% N¡SP

0.00%

0.00%

0.00%

0.00%

3.71%

7.22%

0.00%
38.35

/o

0.00%

0.00%

0.21%

0.00%

0.00%

0.00%

0.00%

947

18'

35

186

70.30

Transect 1

% NISP

0.55%

0.00%

0.18%

0.55%

1.84%

110%

0.00%

0.55%

0.37%

4.79%
10.87

%

0.370/o

0.18%

0.18%

0.18%

3

10

6

71.6
96 4%

Transect 2

0.00%

0.00%

0.00%

0.00%
48.39

o/o

6.45o/o

0.00%
19.35

%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

N ts
P

J

2

¿o

59

2

77

15

2

87.50
% 242

Total Total
NlsP o/o

ot

0.00%

0.00%

0.00%

0.00%

0.00%

7.14%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%
49.90 30.94

%168%

0.11%

0.04%

0.04%

0.11%

9.54%
16.16

%

0.08%
23.05

o/

0.08%

1.48%

4.39o/o

0.08%

0.040/o

0.04%

0.04%

J

252

427

2

609

2

eo

116

2

I

77.42
24% 1

58.86
7:t4% 1555 %
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Level of Burninq

'able 84. Levels of bur

0.5 Tan

1. Burned

1.5 Red

2. Grey

2.5 Blue

3. Black

4. White

1. Lower

NISP

Grand Total

bb

0.00%

10.43%

0.00%

16.90%

0.00%

65.56%

7.11o/.

107

415

45

2. Middle

NISP

horizon.

1

119

55

34

1

892

323

Site Area

Table 85. We

633

Dung

Midden '1

Midden 2

Midden 3

Mound

Surface

Transect 1

Transect 2

0.07%

8.35%

3.86%

2.39%

0.07%

62.60%

22.67%

3. Upper

100.00%

NISP

0. No weatherinq

1425

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

100.00%

3a. Uooer

ue

NISP

100.00%

NISP

Grand Total

area.

1

20

3

74

271

1

0.80%

16.00%

2.40%

0.00%

0.00%

59.20%

21 .61o/n

0.00%

0.00%

0.00%

0.00%

2.18%
0.00%

0.00%

0.00%

ofto

*295

3b. Uooer

1. Liqht

100.00%

NISP

NISP

*295

125

*Majority of no weathering elements in Mound Area is due to intrusive rodent.

4286
83

28

4

31 65

1

b

0.00%

0.00%

0.00%

16.67%

0.00%

66.67%

16.670/0

/o

4. Plouqh

100.00%

1

4

1

NISP

0.71%

21.91%
4.93%
1.57o/o

010%
2335%
4j7%
0.87o/o

0.00%

%

2. Moderate

129

6

b

0.00%

56.33%

2.62%

0.00%

0.00%

34.93%

6.11%

Total NISP

NISP

100.00%

7573

7866

1121

1057

389

2429
o

424

20

80

14

2

334

64

142

I
1 465

411

Total %

229

18.17%

40.21o/o

66.53%

59/5%
9.56%

17.92%
25.00%
61.72%

6.27o/o

lo

3. Heavv

100.00%

0.08%

13.81%

2.65%

5.87%

0.04%

60.56%

16.99%

133',12

NISP

7411

481

693

3674
7667

17

257

299

2419

31.94%

100.00%

37.88%

28.55%
38.98%

9034%
56.56%

70.83%
37.41o/o

93.73o/n

Total
NISP

otto

1 9563

1 685

1778
4067

1 3556

24

687

319

20499

Total o/o

49.18%

100.00%

100.00%

100.00%

100.00%

100.00%

100.00%

100.00%

100.00%

41679 100.00%
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Weatherinq

able 86. Weat

0. No weathering

1. Light

2. Moderate

3. Heavy

1. Lower

Grand Total

er¡nq lev€

NISP

50

1337

3439

3556

0.60%

15.95%

41.03%

42A2%

2. Middle

Gnawinq Tvpe

secure horizon.

Canid and rodent gnawing

Canid gnawing

Canid-heavy

Canid-medium

Canid-medium, rodent-slight

Canid-slight

Canid-slight; rodent-heavy

Canid-slight, rodent-medium

Canid-slight, rodent-slight

Rodent gnawing

Rodent-heavy

Rodent-medium

Rodent-sliqht

8382

'à

NISP

br

176

3774

6001

8767

e 87

100o/o

0.94o/o

20.16%

32.06%

46.84%

requency and

3. Uoper

18718

NISP

Dunq

NISP

100%

0.00%

0.00%

5.56%

94.44%

of

1

17

3a. Uooe

NISP

0.00%

0.00%

2.05%

7.93%

0.26%

13.04%

0.26%

0.51%

0.51%

0.26%

12.79%

25.83%

36.57%

Õ

31

1

51

I

2

2

1

50

101

143

18

Midde

f

present at Ndondondwane by area.

Grand Total

NISP

378

726

364

100o/o

0.00%

25.75%

49.46%

24.BAo/o

1

3b. Uooer

NISP

1468

0.00%

0.00%

16.67%

8.33%

0.00%

25.00%

0.00%

8.33%

0.00%

0.00%

8.33%

16.670k

16.67o/o

Midde

2

1

ó

1

I

2

2

NISP

234

104

7

100%

0.00%

67.83%

30.14%

2.03o/.

2

4. Plouoh

NISP

345

0.00%

0.00%

40.00%

10.00%

0.00%

20.00o/o

0.00%

0.00%

0.00%

0.00%

0.00%

20.00o/o

10.00%

16

388

1 301

5928

391

Midden 3

4

1

2

2

I

NISP

100%

0.21%

5.08%

17.04%

77.66%

100%

5. Surface

Nts

7Â13

0.00%

0.00%

0.00%

9.52%

0.00%

23.81%

0.00%

0.00%

0.00%

0.00%

14.29%

38.10%

14.25%

P

Mound

12

2

5

3

I
J

NISP

100o/"

1

6

0.00%

4.17%

25.00%

70.83%

100o/.

a/"

Total NISP

b

37

5

14

30

1

?¿.

1.15%

7.06%

0.95%

2.67%

0.00%

5.73%

0.00%

0.38%

0.19%

51.91%

8.78%
'15.65%

F FaO/-

Transect 1

10

242

6112

11578

1 8656

NISP

Total oA

100%

100%

0.66%

16.70%

31.64%

50.9S%

2

1

272

46

82

29

0.00%

0.00%

12.50%

12.50%

0.00%

12.50%

0.00%

0.00%

0.00%

0.00%

50.00%

12.50%

0.00%

365RR

21

1

1

Total NISP

100o/"

1

4

1

1O0o/"

Total %

b

37

20

50

1

ot

1

3

273

104

196

178

a2a

0.62%

3.83%

2.07%

5.18%

0j0%
9.52%

0.10%

0.52%

0.31%

28.26%

10.77%

20.29%

18.43o/o

1O0o/" R I On noo¿ q66 100.00%
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able 88. and of

Domestication Species Gnawinq Tvpe NISP %

Domestic
Bos taurus

Canid-heavy
Canid-medium
Canid-slight
Canid-slight, rodent-
medium
Canid-slight, rodent-slight
Rodent-heavy
Rodent-medium
Rodent-slight
Canid-slight, rodent-
heavy
Rodent
Canid
Canid and rodent

12 1.24%
15 1.55%
34 3.52%

2 0.21%
2 0.21%

20 2.07%
36 3.73%
84 8.70%

1 0.10%
88 9.110/o

18 1 .860/o

4 0.41o/o

Bos taurus Total 316 32.71%

Canis familiaris
Rodent-slight
Rodent

1

3

0.10%
0.31%

Canis familiaris Total 4 0.410/"

Gapra hircus
Canid-medium
Canid-slight
Rodent-heavy
Rodent-medium
Rodent-slight
Rodent
Canid

2 0.21%
8 0.83%
4 0.41o/o

13 1.35o/o

6 0.62%
5 0.52%
I O.loo/o

Capra hircus Total 39 4.04%
Ovis aries

Canid-heavy
Canid-medium
Canid-slight
Canid-slight, rodent-
medium
Rodent-heavy
Rodent-medium
Rodent-slight
Rodent
Canid

1 0.10%
4 0.41%
I 0.93%

1 0.10%
11 1.14%
32 3.31%
19 1.97%
42 4.35%
4 0.41%

Ovis aries Total 123 12.73%
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able 89 cont. and of

Domestication Species
Ovis/Capra

Gnawing Type

Canid-medium
Canid-slight
Rodent-heavy
Rodent-medium
Rodent-slight
Rodent
Canid
Canid and rodent

NISP olto

10 1.04%
10 1.04%
25 2.59%
50 5.18o/o

34 3.52%
103 10.66%
10 1.04%
2 0.21%

Ovis/Capra Total 2M 25.26%
Domestic Total 726 75.16%

Unknown
Mammal-Large

Canid-heavy
Canid-medium
Canid-slight
Rodent-heavy
Rodent-medium
Rodent-sliqht

I
I
6
I

0.31o/o

O.83o/o

0.83%
0.62%
0.93%
1.660/o16

Mammal-Large Total 50 5.18%

Mammal-Medium
Canid-heavy
Canid-medium
Canid-slight
Rodent-heavy
Rodent-medium
Rodent-sliqht

3
2
6

25
37

o

0.31o/o

0.21%
0.62%
2.59%
3.83%
0.93%

Mammal-Medium Total 82 8.49%

Mammal-Small
Rodent-medium 1 0j0%

Mammal-Small Total 1 0.10%

Mammal-Unidentifiable
Canid-slight, rodent-
medium
Rodent-heavy
Rodent-slioht

1

2

1

0.10o/o

0.21o/o

0.10%
4 0.41%Mam mal-Unidentifiable Total

Unknown Total 137 14.180/o
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able 89 cont, and of

Domestication Species
witd

Aepyceros melampus

Gnawing Type NISP %

Rodent-medium 1 0.10o/o

Aepvceros melam ous Total 1 0.10%

Bovid Class 1

Canid-slight
Rodent

2

I
0.21Yo

0j0%
Bovid Class 1 Total 3 0.31%

Bovid Class 2

Canid-slight, rodent-slight
Rodent-heavy
Rodent-medium
Rodent-sliqht

1

1

3

2

0.10%
0.10%
0.31Yo

0.21o/o

Bovid Glass 2 Total 7 0.72%

Bovid Glass 3

Rodent-heavy
Rodent-medium
Rodent-sliqht

2
4

0.21%
0.41o/o

0.10o/o1

Bovid Glass 3 Total 7 0.72%

Cercopithecus
pygerythus

Rodent 1 0j0%
Gercopithecus pvqeMhus Total 1 0.10%

Crocodilus niloticus
Rodent 1 010%

Crocodilus niloticus Total 1 0.10%

Equus sp.
Rodent 1 0.10%

Eouus so. Total 1 0.10v"

Francolinus swainsonii
Rodent 1 0j0%

Francolinus swainsonii Total 1 0.10o/o
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able 89 cont. y and type of gl

Domestication Species
Hippopotamus
amphibius

Gnawing Type

Canid-medium
Canid-slight
Rodent
Canid

NISP

b

7
3

1

oflo

0.62%
0.72%
0.31%
0.10%

Hippopotamus amphibius Total 17 1.76Vo

Lepus sp.
Rodent-heavy
Rodent-sliqht

1

1

0.10%
0j0%

Lepus sp. Total 2 0.21%

Mammal-Very Larqe
Canid-sliqht 1 0j0%

Mammal-Verv Larqe Total 1 0.10%

Numida meleaqris
Rodent 2 0.21%

Numida meleaqris Total 2 0.21%

Suid sp.
Rodent-slight
Rodent

1

1

0j0%
0.10%

Suid sp. Total 2 0.21%

Sylvicapra grimmia
Rodent-heavy
Rodent-medium
Rodent
Canid

1

2
2

1

0j0%
0.21%
0.21%
0.10o/o

Svlvicapra qrimmia Total 6 0.62%

Tragelaphus angas¡
Rodent 2 0.21%

Traqelaphus anqasi Total 2 0.21%

Varanus sp.
Rodent-heavy
Rodent-medium

1

1

0j0%
0.10o/o

2 0.21%Varanus sp. Total
Wild Total 56 5.80%
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Table Eg cont. and of

Domestication Species
witd?

Bovid Class

Gnawing Type

Canid-slight
Rodent-slight
Rodent

NISP otlo

0.21%
0.21%
0.31%

2
2

3

Bovid Class I Total 7 0.72%

Bovid Class 2

Canid-medium
Canid-slight
Canid-slight, rodent-
medium
Rodent-heavy
Rodent-medium
Rodent-slight
Rodent

2
2

0.21%
021%

0j0%
031%
0j0%
010%
1.04%

1

3
1

1

10

Bovid Glass 2 Total 20 2.O7yo

Bovid Class 3

Canid-heavy
Canid-medium
Canid-medium, rodent-
slight
Canid-slight
Rodent-heavy
Rodent-medium
Rodent
Canid

1

1

O.1jo/o

0.10%

0j0%
031%
oj0%
0.52%
0.41%
0.21%

1

3

1

5
4

Bovid Class 3 Total l8 1.86%

Canis sp.
Rodent-heavy
Rodent-medium

1

1

0.10%
0.10%

Canis sp. Total 2 0.21o/o

Wild? Total 47 4.87%

Grand Total 966 100.00%
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able 89. and of

Domestication Species Gnawinq Tvpe NISP %

Domestic
Bos taurus

Canid-heavy
Canid-medium
Canid-slight
Canid-slight, rodent-
medium
Canid-slight, rodent-slight
Rodent-heavy
Rodent-medium
Rodent-slight
Canid-slight, rodent-
heavy
Rodent
Canid
Canid and rodent

12 1.24%
15 1.55%
34 3.52o/o

2 0.21%
2 0.21%

20 2.07%
36 3.73%
84 8.70%

I 0.10%
BB 9.11%
18 1.86%
4 0.41o/o

Bos taurus Total 316 32.71Vo

Canis familiaris
Rodent-slight
Rodent

1

3

0.10o/o

0.31o/o

Canis familiaris Total 4 0.41%

Gapra hircus
Canid-medium
Canid-slight
Rodent-heavy
Rodent-medium
Rodent-slight
Rodent
Canid

2 0.21o/o

I 0.83%
4 0.41o/o

13 1.35o/o

6 0.62%
5 0.52%
1 0.10%

Capra hircus Total 39 4.04%

Ovis aries
Canid-heavy
Canid-medium
Canid-slight
Canid-slight, rodent-
medium
Rodent-heavy
Rodent-medium
Rodent-slight
Rodent
Canid

1 0.10%
4 0.41%
I 0.93%

I O.10%
11 1.140/o

32 3.31%
19 1.97%
42 4.35%
4 0.41%

Ovis aries Total 123 12.73%
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Table 90 cont. and of

Domestication Species
Ovis/Capra

Gnawing Type

Canid-medium
Canid-slight
Rodent-heavy
Rodent-medium
Rodent-slight
Rodent
Canid
Canid and rodent

NISP otto

10 1 .04o/o

10 1.04o/o

25 2.59o/o

50 5.180/o

34 3.520/o

103 10.66%
10 1.04%
2 0.21%

Ovis/Capra Total 244 25.26%
Domestic Total 726 75.160/o

Unknown
Mammal-Larqe

Canid-heavy
Canid-medium
Canid-slight
Rodent-heavy
Rodent-medium
Rodent-sliqht

3
I
I
6
I

0.31o/o

0.83%
0.83%
0.62%
0.93%
1.660/o16

Mammal-Larqe Total 50 5.18%

Mammal-Medium
Canid-heavy
Canid-medium
Canid-slight
Rodent-heavy
Rodent-medium
Rodent-sliqht

3 0.31%
2 0.21%
6 0.620/o

25 2.59o/o

37 3.83%
9 0.93%

Mammal-Medium Total 82 8.49%

Mammal-Small
Rodent-medium 1 0.10o/o

Mammal-Small Total 1 0.10%

Mammal-Un identif iable
Canid-slight, rodent-
medium
Rodent-heavy
Rodent-slioht

1

2

1

0.10%
0.21%
O.1oo/o

4 0.410/"Mammal-U nidentifiable Total
Unknown Total 137 14.',8%
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Table 90 cont. and of

Domestication Species
W¡Id

Aepvceros melampus

Gnawing Type NISP %

Rodent-medium 1 O.1O%

Aepvceros melamous Total 1 0.10%

Bovid Glass 1

Canid-slight
Rodent

2

1

0.21o/o

0j0%
Bovid Class I Total 3 0.310/"

Bovid Class 2

Canid-slight, rodent-slight
Rodent-heavy
Rodent-medium
Rodent-slioht

1

1

3

2

0.10%
0.10%
0.31o/o

0.21o/o

Bovid Glass 2 Total 7 0.720/"

Bovid Class 3

Rodent-heavy
Rodent-medium
Rodent-sliqht

2
4

1

0.21%
0.41%
0.10o/o

Bovid Class 3 Total 7 0.72%

Gercopithecus
pygerythus

Rodent 1 0j0%
Cercopithecus pvqeMh us Total 1 0.10%

Crocodilus niloticus
Rodent 1 0.10%

Crocodilus niloticus Total 1 O.1Oo/"

Equus sp.
Rodent 1 0j0%

Equus sp. Total 1 0.10%

Francolinus swainsonii
Rodent 1 O.1Oo/o

Francolinus swainsonii Total 1 0.10%
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lable 90 cont. and o1

Domestication Species
Hippopotamus
amphibius

Gnawing Type

Canid-medium
Canid-slight
Rodent
Canid

NISP otto

0.62%
o.72%
0.31%
0j0%

o
7
3

1

Hipnopotamus amohibius Total 17 1.76%

Lepus sp.
Rodent-heavy
Rodent-slioht

1

1

0.10%
0.10o/o

Lepus sp. Total 2 0.21%

Mammal-Very Larqe
Canid-sliqht 1 0j0%

Mammal-Verv Larqe Total 1 0.10%

Numida meleagris
Rodent 2 0.21%

Numida meleaqris Total 2 0.21%

Suid sp.
Rodent-slight
Rodent

1

1

0j0%
0.10o/o

Suid sp. Total 2 0.21%

Sylvicapra grimmia
Rodent-heavy
Rodent-medium
Rodent
Canid

1

2
2

1

0j0%
0.21%
0.21o/o

0j0%
Svlvicaora qrimmia Total 6 0.62%

Traqelaphus anqasi
Rodent 2 0.21o/o

Traqelanhus anoasi Total 2 0.210/"

Varanus sp.
Rodent-heavy
Rodent-medium

1

1

0.10o/o

0j0%
2 021%Varanus sp. Total

Wild Total 56 5.80%
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Table 90 cont. and of

Domestication Species
witd?

Bovid Class 1

Gnawing Type

Canid-slight
Rodent-slight
Rodent

NISP

2
2

3

otto

0.21%
0.21%
0.31o/o

Bovid Glass I Total 7 0.72%

Bovid Class 2

Canid-medium
Canid-slight
Canid-slight, rodent-
medium
Rodent-heavy
Rodent-medium
Rodent-slight
Rodent

2
2

0.21%
0.21%

0.10%
0.31%
0j0%
0.10%
1.O4%

1

3
1

10

Bovid Glass 2Total 20 2.07%

Bovid Class 3
Canid-heavy
Canid-medium
Canid-medium, rodent-
slight
Canid-slight
Rodent-heavy
Rodent-medium
Rodent
Canid

1

1

0.10%
0.10o/o

0.10%
0.31%
0.10%
0.52%
0.41%
0.21%

1

3

1

5
4

2

Bovid Glass 3 Total 18 1.860/o

Canis sp.
Rodent-heavy
Rodent-medium

1

1

010%
0.10%

Canis sp. Total 2 0.21%

Wild? Total 47 4.87%

Grand Total 966 100.00%
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Size

1. Complete

2. Three-quarters

3. Half

4. One-quarter

5. Less than one-quarter

6. Less than one{enth

7. Solinter

of level of fraqmentation bv el

NISP

Grand Total

648

490

936

1 835

8489

8902

254

3.010/o

2.27Yo

4.34To

8.51o/o

39.38%

41.30o/o

1.1gok

Midden 1

NISP

Transect 1

65

37

52

139

902

551

able

21554

ment size and site area

3.72%

2j2%
2.98%

7.96%

51.66%

31.56%

0.00%

cont. Frequencv of level of

den

NISP

100%

NISP

34

25

57

145

1 163

356

o

o

23

58

440

148

1746

1.91%

1.40%

3.20%

8.15%

65.34%

20.00%

o ôn0/

131%
131%
3.35%

8.44%

64.050/o

21.54%

o ono/

Tr

NISP

100%

16

25

49

105

1263

2609

3

1780

0.39%

0.61%

1.200k

2.58%

31.05%

64.15%

0.00%

687

Mound

NISP

NISP

1000

b

4

2

I
2

72

230

1459

829

797

1425

2865

6062

2332

100%

4067

9.25%

5.260/o

5.05%

9.04%

18.170/o

38.44%

14.79o/o

s¡ze and site area.

Surface

1.25%

0.63%

2.82%

0.63%

22.57%

72.10%

0.00%

Total NISP

NISP

100%

319

1 5769

0.00%

0.00%

0.00%

4.17%

37.50%

58.33%

0.00%

2235

1417

1923

3710

15203

18872

2586

Total o/"

1

I
14

't00%

100%

4.86%

3.08%

4.19%

8.070/o

33.09%

41.07%

5.63%

24 100%

45946 100%
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able 92. Frequencv of size and secure horizon.

1. Lower

^,"r 
I %

2. Middle 4.3b.3a.

Size NISP NISP NISP NISP NISP

1. Complete

2. Three-quarters

3. Half

4. One-quarter
5. Less than one-
quarter

6. Less than one{enth

7. Splinter

432

252

466

897

3752

3777

M

4.49Yo

2.62%

4.B4Yo

s.32%
39.00

39.26

oA6%

962

613

914

1 649

7136

8200

722

4.76%

3.04%

4.53%

8.16%

35.33%

40.60%

3.57o/o

o

12

0.00%

0.00%

0.00%

0.00%

3333%

66.67%

0.00%

46

19

3B

125

537

736

3.06%

1.27%

2.53Vo

8.33%

35.78%

45.03%

0.00%

53

61

zo

94

109

22

14.44%

16.62%

7.63%

25.610/0

29.71Vo

5.99%

0.00%

272

62

165

251

2026

3795

1456

3.3S%

0.77%

2.060/0

3.13%

25.24o/o

47.28%

18.14%

Grand Total 9620 1000Ä
2019

6 '100% 18 100o/o 1 501 100% 367 100% 8027 100%

Table 92 cont. Freouencv of fraomentation bv fraqment s¡ze and secure horizon.

5. Surface Total NISP Total %

1. Complete 0.00% 1765 4.44o/o

2. Three-quarters 0.00% 1007 2.53%

3. Half 0.00% 161'l 4.O5o/"

4. One-ouarter 1 4.17% 3017 7.59%

5. Less than one-ouarter I 37.50Yo 13575 34.1íYo

6. Less than one{enth 14 58.33% 1 6556 41.65%

7. Solinter 0.00% 2222 5.59%

Grand Total 24 100% 39753 100.00%
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Table 93. Frequency of bone tools and adornment at Ndondondwane.

Adornment-shell bead debitage
Ornament
Ornament with perforation, possible pendant
Ornament?
Ornament-bangle
Ornament-disk
Ornament-pendant
Ornament-ring/bangle
Tool
Tool?
Tool-awl
Tool-awl?
Tool-burnishing
Tool-burnishing ?
Tool-comb?
Tool-fork?
Tool-game piece
Tool-handle
Tool-handle
Tool-handle?
Tool-link shaft
Tool-link shafUpoint
Tool-needle
Tool-needle?
Tool-point
Tool-scoop
Tool-scrap
Tool-shaft of awl or point
Unsure
Worked?

Modification

Grand Total

NISP
6
1

1

1

45
1

19
1

46
20
35

2
2
1

1

1

1

I
1

4
3
1

7

1

160
1

1

1

1

3

369

otto

1163%

0.27%
0.27%
0.27%

12.20%
0.27%
5.15%
0.27o/o

12.47o/o

5A2%
9.49o/o

0.54o/o

0.54%
0.27%
0.27%
0.27%
0.27o/o

0.27%
0.27%
1.O8o/o

o.B1%
0.27%
1.90%
0.27%

4336%
0.27%
0.27%
0.27%
0.27%
0.81%

100.00%
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Adornment-shell bead debitage

Ornament

Ornament with perforation, possible pendant

Ornament?

Ornament-bangle

Ornament-disk

Ornament-pendant

Ornament-ring/bangle

Tool

Tool?

Tool-awl

Tool-awl?

Tool-burnishing

ïool-burnishing ?

Toof-comb?

Tool-fork?

Tool-game piece

Tool-handle

Tool-handle

Tool-handle?

ïool-link shaft

Tool-link shafVpoint

ïool-needle

Tool-needle?

on - ornament or tool

adornment

0.00%

1.14%

1.14%

0.00%

5.68%

0.00%

6.82%

0.00%

31.82%

6.82%

19.32o/o

0.00%

2.27%

1.14%

1.14%

0.00%

1j4%
0.00%

114%
0.00%

2.27%

1.14%

4.55%

1.14%

0.00%

0.00%

0.00%

0.00%

16.67%

0.00%

0.00%

0.00%

33.33%

0.00%

50.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

28

þ

17

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

50.00%

50.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

2

1

1

2.21%

0.00%

0.00%

0.37o/o

1434%

0.37o/o

4.78%

0.37%

5.88%

4.78%

4.78%

0.74%

0.00%

0.00%

0.00%

0.37%

0.00%

0.37%

0.00%

1.47Yo

0.37%

0.00%

1j0%
0.00%

1

39

I

13

1

16

13

13

2

2

1

4

1

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

100.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Total NISP

6

1

I

1

45

1

19

1

46

20

35

2

2

1

1

1

1

1

1

4

ó

1

7

1

1.63%

0.27%

027%

0.27%

12.20%

0.27%

5.15%

0.27%

12.470/o

5.42o/o

9.490/o

0.54o/o

0.540/0

0.27%

0.27%

0.27o/o

0.27To

0.270/o

0.270/0

1.08o/o

0.81%

0.27%

1.90%

0.27%

4

1
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able 94 cont. Fre

Modification - ornament or tool

Tool-point

Tool-scoop

Tool-scrap

Tool-shaft of awl or point

Unsure

Worked?

ncv of tool and adornment

Grand Total

Dunq

NISP

Area

able 95.

Dung

Midden 1

Midden 2

Midden 3

Mound

þ

1

1

1

1

6.82%

1.14%

1.14%

1.14%

0.00%

1.14%

Midden 1

NISP

Hioh

Grand Total

o

88

NISP

sh bv Ie

100.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

Midden 2

16

J

1

?A

NISP

28.57%

5.36%

0.00%

1.790/o

64.29o^

6

Liq ht

100.00%

56

0.00%

0.00%

0.00%

0,00%

0.00%

0.00%

Mound

NISP

NISP

100.00%

42

154

2

60.00%

0.00%

1.43o/o

0.00%

38.57o/o

100.00%

1

Medium

56.620/0

0.00%

0.00%

0.00%

0.37Yo

O.74o/n

Transect 1

27

NISP

NISP

70

1

)

41

I
1

1

161

272

100.00%

20.00o/o

0A9%

0A9%

0.49%

78.54%

100.00%

Present

0.00%

0.00%

0.00%

0.00%

0.00%

0-000/.

Total NISP

NISP

205 100.00%

1

Tolal o/"

0.00%

0.00%

0.00%

0.00%

100.000/"

160

I
1

1

1

3

100.00%

to

Waterworn

43.360/0

0.27%

0.27%

0.27%

0.27%

0.81%

3

NISP

3 100.00%

2

369

100.00%

0.00%

0.00%

0.00%

0.00%

100.00%

%

Total NISP

2

Total %

100.00%

101

4

2

2

227

30.06%

1.19o/o

0.60%

0.60%

67.56%

336 100.00%
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Table 96. Summary of attributes for site comparison to demonstrate distinctiveness of Ndondondwane.

Site Ndondond\ryane KwaGandaganda Wosi Mamba
Length of Less than 50 400 years 100-200 years 100-200 years

occupation years

Total 47,048 (NISP) 41,006 (NISP) 6855 II31
fragments NDO Phase: identifiable identifiable

22,647
Ivory 45 bangles At least 2 bangles 48 bangle 11 fragments

3529 fragments 4262.5 grams of fragments
fragments 379 fragments

Bone tools 164 points and 72 points and link 24 points and 4 modified
(not including link shafts shafts link shafts bone and shell
beads) 369 total No total count of 34 total

modified bone modified bone and modified bone
and shell shell and shell


