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is further analysed through the calculation of food utility h

indices.

.ansitv

The recognition of the simultaneous nature of adaptive strategies

and cultural form enables this study to detect previously

unrecognised features of the material culture record and advance

our understanding of the Pleistocene / Holocene boundary.
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A paleo·environmental reconstruction, based on the macro-

rnamrnct.an fauna, indicates that the Basutolian scozone with a

dominance of grass-land species existed around Rose Cottage

durinb the late Plarstocene and Holocene. During the mid Holocene

a slightly drier environment prevailed. The grassland quality

improved (possibly cllanging to sweetveld) and attracted new and

different migratory species; tl,is change, coupled with the extinction

of the large grazers at the end cf the Late Pleistocene, led to the

ancient grazing succession being irrevocably transformed causing,

for example, the extinction of Antidorces bondi. Within the

parameters set by the changing environment, deliberate human

choices in the exploitation of the faunal environment are detected

through the analysis of community structure and Mean Ungulate

Biomass values.

I present a detailed analysis of the arcnaeotoqlcal evidence of

human occupation 'from four levels. A spatially distinct locat.on for

the first stage of stone knapping is recognised; and in addition there

is a separate and discrete co-occurrence of formal tools and
~

bladetsts. Spatial differentiation is also noted for the occurrence of

opaline material as opposed to material other-than-opallne. Tile

articulation of various occupation features (SUCII as hearths, pits,

'empty areas' etc.) within a level, and between levels, is analysed in

terms of a deliberate spatial dialogue. Through diversity indices, the

richness and evenness structure of the stone assemblage and

reconstructed taunsl community is investigated and

correspondences detected. Tile faunal exploitation at Rose Cottage

iii



ABSTRACT

This study, based on material excavated at Rose Cottage Cave,

presents a new theoretical perspective for our understanding of the

southern African archaeological record dated to the Pleistocenel

Holocene boundary. Over the past twe.icv years, : NO contesting

models for interpreting the Pleistocene! Holocene boundary have

been proposed - it has been described as a period of cultural

stasis, on the one hand, or, as exhibiting continuous change, on the

other hand. This study departs from the position that this debate is

at a theoretical impasse.

Through the assumption of a theoretical framework that deals

concurrently with cultural representation and social strategy,

previously unrecognised aspects of the archaeological record are

investigated. t explore the r-ctlve constitutive role of material culture

and thus remove the false dichotomy between cultural form and

functional expediency. In allowing for the active role of human

agency, a model for the interpretation of spatial use is developer,

through the incorporation of the informative and constraining role of

previous spatial patternings. I recognise that meaning is actively

created, and exarnlne the spatially and chronolcqlcatlv contingent

nature of meaning through the unique perspective that deep

sequence archaeological deposit offers.
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2

The Later Stone Age was divided into Wilton and Srnitllfield

Icultures'. The Sn'llt1'rf!elci was seen as an internal South African

development. Within the Smithfield culture three vartants, based on

scraper morphology and size, were recognised. Their temporal

relation was not clear, and to avoid any implication of a

chronotoutcat relationship they were named A, 8 and C. It was,

however, generally accepted that A was the oldest culture, 8 tile

youngest, and C a cave variant. No Later Stone Age lndustrv before

the Smithfield was recognised At tnts btage.

Smithfield A was confined to the Soutt, African inl.and plateau. Its

distribution was Ibked to Iydianite (also called nomtels or indurated

shale) and thought to be associated wlth rock engravings. TI'\e tools

were sean as the result of "cruder" !Goodwin and Van Rlet Lowe

1929: 172) workmanship and considered generally to be larger than

the tools from other Industries. concavo-ccrwex and large circular

screpera were deemed 'marker' tools. In the years followir"lg

Goodwin and Van Rlet Lowe's publication, a number of

assemblages were analysed and, based on the cultural-historical

metl10dology, several variants of the Smithfield culture were

proposed. For tl1e Smitl1field A, Smithfield P was propofjed as the

"Umgazana variant". It was classified as distinct from A on the

basis of the presence of an abundance of wood, bone and shell

artifacts, and an abaenes of endscrapers (ChLJbb et al 19~4; Van

Riet Lowe 1930).



CHAPTER ONE

HISTORICAL CONTEXT

Historical survey

This chapter outlines tile archaeological debates pertaining to the

late Pleistocene and early Holocerte in southern Africa, and situates

rnv research i.nthe wider context of southern African Stone Age

archaeology. I illustrate t10W these debates revolve around and are

informed by renewed and improved bodies of knowledge on the one

hand, and, crucially, by basic conceptual lnterences on the other

hand.

For the first half of this century archseolcqtsts concentrated on

establishing wide-ranging cultural-lrlstortcel sequences. This was not

art easy task as there was a dearth of excavated deposits

containing long sequences, as well as no absolute dating technique.

A research methodology was developad whereby assemblages Were
"-

classified on the basis of thelr core and formal tool components

(Deacon, j 1984a) and Early, Middle and Later Sto"e Ages were

Identified (Goodwin and Van Riet Lowe 1929). Within tl1ese

technological stages, archaeological 'cultures' were recognised

based on the presence and absence of certain rrlarker items ('type

specimens'). TI'\(ll theoretical aesurnptlcn was that the chronological

and spatial dlstrlbutlon of these Icultures' was best explained by

migratior1 or diffusion hypotheses and/or adaptation to [ocally

suitable raw materials (Goodwin and Van Rlet Lowe 1929: 150).



SECTION I

CONTEXT



"We cannot understand the character at the life world unless
we understand the social systems that shape it, and we cannot
understsnd social systems unless we see how they arise out of
activities of social agents" {Bernstein 1985:22 on Habsrmaal.

"There are ... some alternative concepts of culture to the
systemic one. and alternative concepts of the relation between
style and the social group. For example, there is the view of
culture as a constitutive process I as a 'series of productive and
Individual acts aimed towards the construction of meaning'
(Oougl,srty ElI1d Fernandez 1981 :415). Social action Is
constitutive (ego Giddens 1979), just as culture is always 'in
production', ... 'cultures do not exist but are always in the
process of formation' (Drummond 1981 :(38). From thts, it
follows that material culture itself is an active, productive,
social force (Csikszentmihalyi and Rochberg-Haltol"l 1981;
Williams 1985; Wolff 1981)" (as quoted by Conkey i989: 129),

xx



witl'ltn which faunal exploitation could be made by the communities

under study.

I then [nove on to a Third Section where I present ths data pertinent

to tl11sstudv, I discuss the human behavioural patterns that can be

deduced from the material remains. My theoret!r'al concern with the

space and time dichotomy In society, dictates that I OISCLISS

successive levels and their concomitant cultural material as units.

Chapters Six to Nine thus deal with the artttactuat material and Its

spatial articulation in each level. I discuss, for each level. spe.;ific

features such as hearths, pits etc., as well as the excavated

artttactual material like stone material, bone residue, worked bone

and ostrich egg shetl, Special attention is given to the spatial

configuration of these residues of human behaviour.

rl,e Fourtl'l and last Section (Chapters Ten and Eleven) presents the

coneluslons of the dissertation. I provide a chronological perspective

on the successive levels and thus address the issue of change over

time (Ct1apter Ten), I also asses the usetulness of my approach and
"

propose some further avenues of research in Chapter Eleven.

xix



PREFACE

Tills dlssertatlon torrns part of a broader research project into

Pleistocene and Holocene hLlI11cHl habitation in the eastern Orange

Free State (Wadley 1991). I focus on patterns of human occupation

at Rose Cottage Cave during the late Pleistocene and early

Holocene.

This dissertation is divided Into four sections. The First Section,

Chapters One to Three, provides the historical, theoretical and

physical context of this study. In Chspter One I describe the

debates and paradigmatic developments in southern African Stone
Age research as they relate to ti,e study of assemblages darting to

the late Pleistocene and early Holocene. I thus situate this

dissertation In a broader htstorlca: context. My specific theoretical

approach developed in response to what I perceive as a lacuna in

present research orientations. In Chapter Two I outline my

theoretical approach and propose a model for the studv of time

related techr1ological shifts. By describing the site and excavations

i"1 Chapter Three, I delhlsste the ptwsical framework wlthln which

this dissertation operates,

In Section Two, I establish the parameters withtrt wliicl1, 011 the one

hand this dissertation functions (Chapter Four) and, on tl,e other

hand, the societies under study functioned (CI,apter Five}. I describe

and assess the methods used In the analysis of the material from

Rose Cotta.ge Cave in Chapter Four. In Cllapter Five the faullal

material from Rose Cottage is used to reconstruct the paleo-

environment and thus establishes the environmental parametera
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CHAPTER TWO

THEORETICAL APPROACH

The primary aim of thls dissertation is to explain assemblages dating

to the late Pleistocene and early Holocene. The untangling of tl1e

extremely complex stratlqraphv of a large site such as Rose Cottage

Cave (excavated over a number of field seasons), demanded a

rigorous engagement with the spatial configurations. Grappling with

these issues over a long period brought about an heightened

sensitivity to spatiality and led me to consider the usefulness of

various theoretical perspacttves outside of the normal ambit of

archaeology. I have found some concepts used in literary theory

especially insightful. By thirlldng of archaeological remains as

analc.'gous to text, it becomes possible to approach the study of

past behaviour (and present research methodology) in terms of

"reading" (Bapty and Yates 1990: 16). By using concepts suggested

by literary theory, I attempt to construct an analytical 'framework

that deals concurrently with cultura: representation (meaning) as

well as produotfCm (sooial strategy). 8ecause it provides insight into

the §irlJLllt€!ng!..Q.Uanature of meaning and soclal strategy, this

approach is thus well-suited to the study of human society.

The derivation of meaning througl1 the study of the artioulatior, of

material culture in space and time lies at the core of archaeological

research, and I will pursue nw theoretical discussion in terms of

these central tene~;.; (.; arehaectcav,
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Notwithstanding tile new approactl I propose to follow, I recognise

that as useful as new concepts are in revising the way we

conceptualize Jld issues and in opening up new arenas of inquiry,

no body of work functions in a vacuum.

"TI1e scholarly enterprise is by its very nature a collective
enterprise ... , All theories, analyses, interpretations, can be
evaluated only agair1st their specific background. This means
... that the merit of analytical concepts are determined by .. ,
the value thsv add to the already existing body of scholarship.
Concepts become useful to the extent that they allow us to
explore new avenues of Irwestlgations, offer innovative and
exciting insigl,ts and shed fresh light on old problems.1I
(Greenstein 1994:9)
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Althougll not taking on board all tho implications of the new

paradigm, the Impact of tnis debate was felt early on in South

Africa. In 1985, Lewis-Williarns appealed to southern African

archaeologists to adopt a new theoretical framework that would

include the Investigation of both techno-economic as well as the

socia-ideological aspects of prehistoric society (Lewis-Williams

1985). A number of southern African Stolle Age and Rock Art

research projects of the 1980s can be considered to fall under the

rubric or 'social archaeology' (Campbell 1986: Deacon,J 1986,

1988; Wadley 1987, 1989; Mazel 1888, 1989a, 1989b; Solomon

1989; Hall 1890). TllOL.lgh not dealing with assemblages dated to

the late Pleistocene/ early Holocene boundary, these works SOUgl1t

new approaches and Ilad an impact on '"OW we can view this

period.

In this dissertation I respond to the challenge to lil1k the

archaeological record to the Intmrnal workings (socia-ideological

aspects) of prehistoric society. I employ a post-prccessusl analytical

approach, amd draw upon principles and concepts that are derived

from tlie amt)lt of critical thscrv, tl1at is a body of theory informed
by critical engagement with the central tenets of pest-rncdsrntsm
and post ..structurallam.
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new databases are in furtl1sring our understanding of the prehistoric

record. significant advances in our comprehension of past life ways

are brought about by paradigm shifts. By chan.ging paradigmatic

allegiances. archaeologists assume new premises and new aims.

These Ichanging vlawpclnts' open up many fruitful research

strategies In the discipline.

For the past ten veers, the lnternattonat archaeological community

has been enqaged in intense review of the basic tenets of

archaeology, Emanating mainly from the Cambridge Ischool' of

archaeologists, a paradigmatic and aptsttrnolcqlca! challenge has

been rnounted against the positivist nature of archaeclcqv-as-

science. Archaeology functions within a double hermeneutic - on

the one hand, Western science with Its concomitant emphasis on

hypothesis testingl generation of ge.neral laws and a bellef in tl"le

independence of data and theory, and, on the other hand, the

humanities and social sciences with an emphasls on historical and

cultural specificity in the creation of symbolic meaning (Hodder

1992: 1.1·,2). The post-stnicturaust school criticised arcllaeologlcal

practice inter alla for emphasising the establishment of deterministic

links from tl')e material world to the non-marerla! world, and pointed

to the fact thar a pcsltlvlst approach could not adequately deal. witn

the arbitrary nature of 51gll$ land the coupled creation of meaning)

In human sccletv (Hodder 1992:83). By USir1gtheoretical il1sigi1ts

derived mainly from continental theorists, new coneeptusl

Iramaworks and new arenas of debates were explored (8apty and
Yates 1990: 1-2).,
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The debate between tile Deacons and Parktnqton raises crucial

questions:

• Can material culture be viewed as containing information other

than functionally-related activities?

lit If trus Is tIle case, as is impliCitly suggested in the Deacon's

work, the question still remains, how do we gain access to this

scctaltv determined information?

111 In Interpreting chanqe, does it always occur as an adaptive

response?

e How does the nature of de{.~psequence cave deposits determine

what we recognise?

At bottom level. the sl1ared epistemology and theoretical framework

of tl,e Deacons and Parklrlgton, Inhibits the posing of these kinds of

questions in relation to their debate.

While tile data oresented in this study contribute material pertinent

to tile debate OYer continuous change as opposed to homeostatic

plateau, trus dissertation seeks to open up avenues to the latter

questions.

New evidence of assemblages dated to this period is important to

augment existing knowledge. However, I would suggest that

scholarship on tl19 late Pleistocenel early Holocene cannot be

advanced within present parameters. The debate has reaol1ed an

impasse and only by changing the aocepted convarrtions of how we

view the arcl1aeologioal record, do we have the possibility of

advancing the state of our knowledge of thls period. As valuable as
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sxpresstons (Parkinqtor: 1972). The Robberg technology was

Ipractised' when groups, whose main focus of settlement was the

interior plateau. moved into areas without the familiar Interior

hornfels raw material. With the onset of the Holocene, climatic

conditions on tile inland plateau worsened and settlement focus

shifted to tile (at the time) more attractive rnountalnous regions.

The Albany technological industry than evolved through an

adaptation to locally available raw materia" as well as an adaptation

to the cl1ange in the hunting pattern from large, migratory grazers to

smaller and territorial bovidee (Parklngton 1984: 131).

Several studies of assemblages eJating to the late Pleistocenel early

Holocene boundary have also made valuable contribution to our

knowledge base of this period: for example in the eastern, northern

and central Transvaal (Beaumont 1973, 1978; Louw 1969; Mason

1l1l1dSteele 1988; Plug 1978, 1981; Wadley 1986, 1987 f 199L
1992, 1993), Swaziland (8arllal11 1989), Natal!Kwa-Zulu (Kaplan

1989, 1990), Orange Free State and Lesotho (Carter et 8/1988;

Mitchell 1994)' Karoo (Sampson 1985, Bousman 1989) the Cape

Drakensbe.rg (Opperman '1978; 1984) and the Northern Cape

(Humphreys and Thacksrav.A 1983; Thackeray 1.981). We now

know that assemblages dated to ; late Pleistocene! early

Holocene boundary occurred over most of southern Africa and are

,Characterised', on quick visual inspection, by tile occurrence of

'large' tools, especially side-struck flakes. But the central debate of

whether tile occupations dated to this period exhibit a ' plateau of

adaptation' or 'continuous change par excellence', has not been resolved.
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potentials broupht about by environmental and demographic

conditions (in Mazel 1989b; 1987). l;)arldr1~rtonproposed activity

vsriatlcn €IS ths essential factor in assemblage formation. Artefact

variation, 1113 argued, could be accounted for by investigating the
seasonal mcbtlttv of Late Stone Age hunter-qatherers throuqh the

study of the resource possibilities of different ecological zones

(Parkington 1979, 1980, 1989),

A major thrust of Parkir1gton's criticism centred around the

proposed Albany 'plateau' in the late Pleistocene ami/or early

Holocene. By pOinting to the diSjointed nature of cave deposits and

thus dates, changes in raw material and stone tool fraquenctes, as

well as the changing environmental conditions in this period, he

suggested this occupation in thls period reflected continuous

change par excellence (Parkirlgton 1980:81-82).

In a 1984 publication, Parkil1gton suggested that the (at that stage)

open-air and therefore undated, Lockshoek assemblages should be

viewed as contemporaneous with tile ephemeral Robberg

assemblages of the mountains. He pointed to the SCarce,but

widespread occurrence of naturally-backed knives (prevlOllsly called

D-st1apedscrapers) in assemblages classified as Robberg and

Albany. Althol.lgh not denying ths evidence for " ... evolution of new

and better toolmaking practices ... " (1984:80) I he favoured an

explanation that suggested that the Robberg technology was tile

result of expedient tool manufacturing - a pclnt underpinned by his

thesis that stone assemblages should be viewed as local adaptive
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Post-innovative changes Were seen as the results of social and

demographic adjustments to regional environmental change.

Through thelr research in the eastern Cape the Deacons (HJ Deacon

1972, 1976; J Deacon 1978) and Richard Klein (1984), had

recognised the existence of a Later Stene Age technology pre-

dating the Oakhurst. This industry was characterised by bladelet

rnanufacturing and was termed the Robberg. As evidence for tile

occurrence of thls industry accumulated (Beaumont 1981;

Schw~itzer and Wilson 1978, 1982), it became clear that the

Robberg had a very limited geographical distribution, with the

assembtaqes confined to the mountainous and coastal ecotones.

Although their research was primarily focused all the eastern Cape,

by the early 1980s, the work of the Deacons and associated

researchers resulted in tile emergence of a model of the South

African Late Stone Age. This perspective held tllat Late Stone Age

technological changes could best be explained in terms of tllree

successive homeostatic plateaus of adaptation - the Robberg (late

Pleistocene), the Albany (Pleistocene-Holocene bOLlndary) and the

Wilton (Holocene).

This model was criticised by Parkington ('1980, 1984; in Mazel

1989b) who felt that the recognition of cultural units was more of a

hindrance than a help In the study of prehistoric human life ways

(1984: 132). Parkington questioned the punctuated equilibrium

model and considered the Later' Stano Age record to eXhibited more

or less continuous change as people responded to changing

resource
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groups wlttt larqe territorial ranges, low population density and the

absence of fixed boundaries IDeacon, HJ 1976:163).

By incorporating research work from other sites, a number of

successive stone industries dating to the late Pleistocene and

Holocene were recognised. Their occurrence was explained in terms

of a biological systems model called punctuated oqulllbrlum. Periods

of relative economic stability (stasis) were displaced by intervals of

accelerated change; these periods of quickened change reflected

adaptive responses to a Cl1€mging environment and resulted in new

technological industries IDeacon,HJ 1976; 1979; Deacon,HJ and

Brooker 1976).

In her analysis of Nelson Bay Cave, Kanaara and Boomplaas, J

Deacon ccmbtnad a model developed earlier of cultural ontogeny

(1972), with the model of punotuated equillbrltlm. She extel1ded the

evolutionary biological concepts' adaptation' and 'selection' to the

archaeological record and, emphasising tile signi'ficance of

development through time, introduced tile explanatory principles of

innovative and post-innovative change (Deacon J 1978; 1984b).

Innovative change was seen as the introduction of new items - or

the new combinations of old Items - into the archaeological record;

post-innovative change described adjustments ln artefact style and

frequency. Although she initially proposed that innovative changes

were caused by major envlrornnental shifts (1978), she later

favoured an explanatlcn In which lnnovatlve changes were

understood to have an evotutlonarv momentum of their own

(1984b).
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important, but only ~1 first step in increasing our knowledge of past

behaviour. In an attempt to establish causal relationships between

prehistoric environment and life ways, many archaeologists shifted

thelr rasearch fOCLlS from stone-tool tachnoloqv to other

components of the archaeological record. An intellectual cllmate in

which archaeology was viewed as a science in the Popparlan

hvpothetlco-deductlve model (derived from Hampel), became the

norm (Mazel 1989b). Archaeological research interest shifted to

studies and concepts relating to adaptive strategies such as, the

prehistoric environment, settlement patterns, systems theory etc.

Culture was viewed as a set of adaptive strategies and, given tile

poslttvlst nature of the Popperian model, adaptive strategies were

often seen as determinant of human behavior (Trigger 1980).

Working within thts paradigmatic framework, the study of

Quaternary environments and human adaptation in a temporal

framework, was the central focus of the influential research done by

HJ Deacon and J Daacon in the eastern Cape.

In his research project "The prehistory of the Eastern CapEl region" I

HJ Deacon gave special attention to the extraction and analysis of

plant and animal remains. Excavations at Melkhoutboorn and

Boomplaas caves revealed deep and wett-preserved deposits.

Occupations dated to the upper and terminal Pleistocene were

ascribed to life ways that were adapted to tl16 hunting of large herd

animals, The concomitant social organisation entailed large local
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concavo-convax scrapers (now called circular scrapers), naturally-

back kr: vas and large, broad platform side-struck flakes, three

distinct but related industries were Identified within the Oakhurst

tndustrtal Complex:

Cit a southern Cape coastal industry named Oakhurst;

• an industry on the central plateau (primarily open-site) I as well

as In the south-eastern 811dnorthern inland, named Lockshoak:

and

Q the Pomongwe industry in Zimbabwe and north-eastern

Botswana.

The old Srnltl'1field A culture was now subsumed under the

Lockshoak industry. Only industries that were considered to post-

date the Wilton (that is Smithfield 8,.C and a Natal variant, N) were

classified under the Smithfield Industrial Complex.

The above schema was a significant improvement in southern

African Stone Age nomenclature and incorporated the important

diachronic implications of J Deacon's work at Wilton Cave (1972).

It answered the called-fer tleed (Inskeep 1967) to define and

Circumscribe the use of terms, and provided a broad cultural-

historical classification schema. But, althougll it expanded our

understanding of the prehistoric past, it remained mainly

descriptive.

It was becoming clear to archaeologists that the development of

better and more refined outtural-htstorlcet sequences, was an
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The chronoloqical relationship between the Smithfield variants and

the Smithfield and Wilton remained unclear. Although excavatlons

at Oakhurst (Goodwin 1938; Schrire 1962) I Matjesriver (Louw

1960) and Glentvre (excavated by Goodwin in the 1930s; published

by Fagan 1960) provided evidence for a chronoloclcal relationship

between the Smithfleld variants and the Smithfield and Wilton

cultures, thls avenue of research was not fully explored until the

late 19608.

Armed with the radio-carbon dating technique, as well as

nomenclature standards from the Burg Wartenstein Conference of

1965, Sampson set about establishing the temporal relationship of

assemblages in the Middle Orange River basin of the Northern Cape

(Clark, JD et a/1968; Sampson 1967a; 1967b; 1967c; 1970;

1972), This work culminated in his 1974 publication The Stone Age

Archaeology of Southern Africa. In this publication Sampson

proposed a new classification schema for the soutber. African

Stone Age based on the research of the previous fifty years. He

divided the Later Stone Age into 'four Industrial Complexes:

Oakhurst, Wilton, Smithfield and a miscellaneous category,

Strandloper for "any non-Wilton assemblage from a coastal shell

midden that postdates the Oakhurst complex" (Sampsoll

1974:405).

The Oakhurst was seen as the oldest Later Stone Age Industrial

Complex and dated to the terminal Pleistocene and early Holocene

(Sampson 1974:275-277). Based on a shared technology of
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the densest concentration of bone, over 9kg of bone was recovered

from onlv nine squares. Dates of 8 614 ± 40 8P and 9260 ± 70 BP

have been obtained trom charcoal samples in H, The H ~Ioor was

divided, on the horizontal plarte, by a big block of sandstone.

Although the deposit on the eastern side of the sandstone block,

was a slightly different colour and produced a slightly older d'.!lte

than the deposit on the western side, the stone material is Similar to

the rest of the H level. The bone preservation, though, was of a

poorer quality in the eastern area.

Above the H level was level eM which varlad in colour from a

lighter grey to oranae-brown. This level was especially rich in stone

material but the bone preservation was only moderate (see Figure

21 ).

Above eM, the Ph deposit was black in colour with interspersed

calcrete washes. It had a soft texture - the consistency of dried

and decomposed cork, and was rich in charcoal and bone. In the

section drawing~ a clear sla.nt over 4rn is apparent; the width of Ph

varies from approximately '1OOl11mat its thlrmest to Over 21 Otnm in

soma areas (for section drawing see FlgLlre 4 and plandrawing

Figure 26).

TI1e Ja level was Em orange C010l.lF and was, In patches. extremely

hard. The bone preservation in Ja was not g.ood, and a calcre·.

growth is visible on a number of the stone material. The Ja level

appeared to have been leacl1ed (alternatively moistened and dried a
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deposit alid further cornpltcated stratigraphical relationships

between deposit on the eastern and western side of the excavation.

Witl,ir1 the natural stratigrapilY, levels were subdivided into spits of

known volume. Figure 7 presents the volume counts for the

squares of each level. As carl be Seen in the figure, the volume of

deposit between levels, as well as between squares within a level,

varies considerably. Deposlt was generated dIfferentially across

space during occupation. Post-depositional factors also affected

different areas at different rates.

The recent dates available from Rose Cottage were pUbll$i1ed by

Wadley end Vogel in 1991 (Table 1). Trie sequence of dates from

the new excavations follows the stratigraphical sequence. The dates

cluster in related units with some clear hlstuses between units.

Levels LS, D8 and DCM contained a Later Stone Age Industry

related to the Robberg of the Cape (Wadley 1993). Two dates of

12 69Q ± 1 20 SP EH1d 13 360 ± 160 SP have been obtail1ed for D8.
,

DCM was a dark grey-brown lavell and is undated.

Lavels H, CM, Ph and Ja contaln(:Jd Oakhurst 1t1dustry assemblages.

Level H did not extend ever the whola excavation, but was

restricted to tl1e northern section of the excavation (see Figure 10).

It was a dark black level with soft deposit and OCCLlrsat a depth of

700rnm below surface in the Q4 square and 850mm In square N4.

The thickness of the level varies between 100 - 150mm and

slopes. from east to west. H is the level at Rose Cottage Cave witl,
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restricted to entrances on the west and the east. AltllOUgh there is

only a skylight that provides illumination, the cave is north~facing
and receives extensive sunlight In the winter.

Givem the deep sequence of deposit, tile cave has attracted a

number of researchers. The present excavation programme by

Wadley (1991; 1992; 1993; Wadley and Harper 1989) follows two

previous excavations at Rose Cottage (Malan '1962, Beaumont

1978).

Time deptn
At present. a number of irldustrles have been identlf'ied from the

Rose Cottage deposits (Wadley 1991; Harper 1994) and I shall

briefly discuss the stratigraphical relationship and associated dates

Of the levels.

Figures 3, 4, 6, and 6 illustrates the locstton of the sectlon

drawil1gs as weH as the north, south, arid square. L5 section

draWings .•As can be seen from the drawings, the stratigrapl1ical

inter"relationship is complex, Some levels vary Interm.llly from a

width or 500mm to less them 50mm. In some areas it is clear that in

the process of depositiorling of S0l119 of the levelsi deposit from

previous levels was removed; the stratigraphical sequence wOLlld

not have been u,"derstood if the levels wsre not exc~wated on a

broad spatial basis. A big sandstcne block that fell into the deposit

at the H level boundary with the U3 and DB levels, depressed the
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"THE ARCHAEOLOGICAL TEXT":

OUTLINE OF SITE AND EXCAVATIONN

Spatial location

Rose Cottage Cave is situated in the tocthllls of the Drakensberg

about 3km east of Ladvbrand, Orange Free State, and t Okrn

southwest of Maseru, Lesotho, on a range called PlatberfJ (co-

ordinate: 29.138, 27 .28E; altitude: 1 676(11) (Figure 1). It is an

extensive Sitigle cave, approximately 20m by srn. It was formed in

the Clarens sandstcna matrix through the dislodging, by differential

erosion, of a large boulder along a master joint or Joint-intersection

(Butzer and Vogel 1979) (Figure 2). A paleo-springbed is situated

some 4001'11from the cave and would have been generated during

rainy periods. The Caledon river is approximately 6km away and

would have provided a parannta! water source. The Calsdon river

valley has also functioned as a receptacle for materiels that werE)

eroded out of the surrounding foothills ami rnoimtatns: opaline and

tuffaceous material have a common origin in the basalt lavas of the

sunounding Draksl"lsberg mcuntatns.

Tile large boulder that resulted in the formation of the cave, now

encloses the front of the cave, It haa acted as a bank in shoring Lip

the deposit wlth the result that Rose Cottage provides a deposit of

nearly 7m. The presence of the boulder has prevented the

development of a Iflrge talus slope, but some eroded talus deposit is

visible in front of the eastern entrance. Access to the cave is
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arbitrary (Hodder 1992.:14-15; 161-1(2). The meaning invoked in

one context refHfs to maantnqs invoked in other contexts. By a

close, recursive study of tile context we are able to analyse the

meaning as well as the strategic intentions of tile social actors. In

this process we move back and forth from broad generalisations to

narr iw non-arbitrary contexts.

Arcl1aeology has, of all the social sciences, a special perspective 011

the time depth of human society. We are in a unique position to

provide insight into the historical development of meaning.

Archae'l01oglcal deposits can be analysed to provide "snapshots" of

the v..•.1 tous developmental stages of meaning - the consecutive

nature of archaeological deposits must not be confused with

continuity "hs chronological sequence of occupatlon provides

Insight into the historical aspect of context and, by excavating on a

broad spatial scale, consideration is given to the articulation of

space, material culture and meaning. The key to such an analysis

lies In the rec.ognltiori that space and time furtctien in tandem. The

one informs tlla other ami their fUI1ctionlr1g in tl1e creation of

meaning can therefore not be understood in Isolation (Massey

1992:83} .

By approaching tlie archaeological material tllroLlgli the theoretical

approach outltnsd above, I hope to achieve tile stated primary aim

of this dissertation: an explanation of the temporel and spatial

patterning itl tlie late Pleistocene and early HOlocene at Rose

Cottage Cava.
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operating in that SOCltHY and is alwava temporarily and spatially

contingent.

Meaning is thus not singular and immutable and can be seen to be

in a continual state of flux", that is, changing over tlma, It Can be

said that tl,e hegemony of meaning is continually undermined

tl1rough internet contestation by social, economic, gender and other

power relations. Not only is there always a host of alternative

actions available, but the rnaanlnq of a specific action is often

contested. The recognition of these contestations of meaning is not

simple as power relations do not and cannot exist "outside" or

"behlnd" the dominant ideology {Moore 1986: 194 ..196)b ......social

existence Is verv seldom self conscious. To Investigate the

contestation of meaning we need to develop a theoretlcal

understanding of the relationship between cultural values and

beHefs (meanlnqs}, and thelr forms of rscressntatlon (Bourdieu

1977j Moore 1986:75-771.

111 the Section on material culture I outlined some of the

archaeological routes that can be followed. It is, however, Important

to realise tnet a further key to the formulation of this theory lies in

tl,e contingent nature of meaning. l3ecaLlse meaning is

chronologically 91id spatially contin£48nt', it Is not completely

tIn soma Instancos tho parDmotors within which moaning fluotuates oan bo so narrow
thllt, for all prootloal purposes, no dlfferoMa In meaning can be Identlflod. However, I
consider It Important not to loose sight of the thoorotlcnllmpllcatlons of vlowlng
meaning as constantly shifting.
IlThore Is no existolice outside of the 'lived' conditions of social reality whicli Is In turn
constituted by the dominant idoology ((SIddens 1979: 1(7).
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The notion of a base spatial text allows a working model to be

developed in whIch tile spatial configurations of a level can be

analysed as though thev are contemporaneous. Moving through

space creates a continual dialogue between any group of occupiers

and the physical and human text with which they Interact, and - in

line with the metaphor model - this dialogue then in turn informs

arId creates a new text, and change is affected.

Time

In the above view of space, the crucial role of social agency in the

production of meaning In society is a.llowed for. Thls applies equally

to the third tenet, that of time. Social practices are not the

mechanlsttcal following of rules (Bourdlau 1977:72) but the result of

.rullllyJ.ng a 'system of meaning' to a particular situation. Meaning is

only achieved through practice, by the active movement in and

through space..At the same time at which a particular meaning is

actualised, an emergent meaning is also conferred (Moore
"'"1986:84). Hodder (1992:14~15fuse.s the equation of: T=T-11

where r:::: meaning at the time of and spatial point TI and

1 ;:;pr$vic)us meaningsU
, The meaning of an object (andlor action) is

alwavs partly dependent on previous uses and meanit,g. Thts results

in the context simultaneously conferring and derivir1gmeaning from

action. The speclflo system of meaning of a society (the cognitive

and motlvatirig structures! is visible in the social classifioations

-Following mora eerreet algebraic prinCiples thG equation can bO written as:
T I III< To-A; where T() .. moaning attirt1G of and sPlltial point To, and A p provlous
M(H\l'\ing.
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The archaeological 'text' (t118t is, the material remains and their

spatial patterning as excavated by the archaeologist) was produced

through a three-way interplay between physical erwlronment. the

visible spatial arrangements set up by previous occupation and the

contingent decisions of the successive groups occupying the space.

The goological and morphological conditions of a site are an

important part of the archaeological record (see also Dsacon.J

1988; Parkinqton 1989). In a cave, the restraints of the physical

cave conditions such as limited space, availability of sunlightl dry

areas, boulders, 510pl11gwalls and so), should not only be viewed as

neg.ative physical impositions on the occupation of the cave. These

conditions provided a 'base' spatial text onto Which the occupants

of the cave could elaborate and write their own spatial text. It Is

important to understand the cultural utilisation and values around

these vety tangible elements In the archaeological deposit. Most of

these elements remain physically unchal1ged for long periods and

can tl1US provide a stable point of reference in long sequence

occupation.

In long sequence occupation caves" the 'base' spatial text was

furtl1er informed by previous ccoupatlen. The remains of previous

ocoupatlon would have been visible at each renewed occupation.

The 'visibility' of previous material and sp.atial arrangements such as
hearths, pits, dumping areas and other activity areas, would have

influenced and constrained the spatial organisation and creation of

meaning.

"This argtHl1ant can be appliod to all arohaeologlcal sites,
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reproduction of the social order" (1986:89). She uses tile

functioning of metaphor in language as an analogue to illustrate the

functioning of space in society. By uSing a metaphcrtcat model

Moore is able to draw together, in a single analytical framework, the

study of both the affective, meaning component of space, as well

as the active/ processual aspect of space". Space can then be

viewed as being simultaneously tile product of activities (history) as

well as determinant of activities (future). Space is thus not seen as

static and onlv reflective of underlying societal c gnitlve concepts,

but as an active participant In shaping the day-to-day choices made

by individuals - lndlviduals that ultimately constitute society.

Archaeology has not yet developed tile methodological principles for

correlating the formation of archaeological layers to length,

intensltv, extent, and so on, of occupation periods. The

lderrtlflcetlcn of separate depositional layers is standard

archaeological excavation practice, but do we understand tile

meaning of these levels in terms of active human strategy? At the

most basic level, we do not know whether an archaeoloqlcaliv-

identified level represents a sl11gleocoupetlon episode, a number of

repeated visits or a natural occurrence,

6The creative aspect of metaphor rests on an Internal tenelon between predictive
pot()ntial aM constraining referonct;l, Past mocmings set the constraining parame.ters
within whloh a metaphor functions, and, in the act of employing a metaphol', tho f.uture
Is.dGtormlned and givon shape by these solecttve meanings (Hamilton H)93:87). The
historical reference of a metaphor results In It having, simultaneously, a predictive and a
constraining role.



17

are cc nstdersd simultaneously and the trap of considering functional

expediency and cultural torrn in a dlchotomlsed way is avoided.

Similarly, when hunting and slaughtering decisions are assessed,

soclo-Ideolepical considerations cannot be divorced from the

apparent 'technical' or utilitarian decisions.

The above discussion is limited to a few examples, but the

approach can be extended to all archaeological material that was

deposited through human intervention. While it is important to

consider n.a techno-economic role of material culture, the full

complexity of past life will only be understood when the role of

material culture within social reletlonsttlps $ developed more fully.

Only then will we begin to comprehend the complex constitutive

role of material culture.

Space

Like material culture, tile second major tenet of archaeology -
~

space .....can be analysed as the result of activities (reflecting

sooiallv-determined behaviour), and it can be viewed as an actlve

partJciparit in creatillg ancl informing social activities. To arrive at a

better understanding of the complexity of spatial behaviour In

society, the concepts of spatial dialogue and metaphor prove to be

a stimulus for the development of new approaches.

In her study of the utilisation of space by the Marekwet, Moore

views Space as an "actlve instrument in the production and
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we can begin to look for explanation in archaeological patterning

beyond purely utilitarian, economic practices.

For example, stone tools can be viewed as having been

manutactured to fultil certain economic tasks. But. while not

detracting from the technc-econornlc function of these tools, tools

can also be seen to take on the role of rnaterlal culture signifiers of

certain social relationships (Conkey 1980:609-630; Wadley 1987,

1989:42»53; Hall & Binneman 1987: 140-102). By analysing the

features of stone tool assemblages as not only related to the

technical reduction strategies of manufacturing or the extractive

functions at the tools, one can corns to understand the intentions

and meanings pertaining to the more soclo-ldeologtcal aspects of

society. Traditionally features that function in the soclo-tdeoleglcal

realm have been viewed as functioning com~'~tely separately from

the more techno-economic (ie. manufacturing or extractive

considerations); features such as choice of type or colour and

translucency of the raw material, or the choice of specific tooltvpes

to be manufactured on older stone tools. However, in most

instances, features that function on the s.ocio·ideologlcal level

cannot be separated from the techno-economic: the colour of stone

material could be altered througl, heating, but the knapping ability

was also enhanced. The choice of specific tool types for utilisation

was a technical dectslon, but could also carry social considerations.

WI"Ien summary statistics provide assessments of the structure of

stone assemblages in terms of richness and evenness composlttcn,

the technical and social considerations that effected the assemblage
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Material culture

In our study of past societies, the configuration of material culture

in space and time has been viewed as reflective of underlying

societal concepts. While acknowledging the reflective aspect of

material culture, I seek also to consider tile active. constitutive role

of material culture.

Material culture is one of the constitutive forces oj .ioctetv - those

acts aimed at the construction of meaning in society. Put in more

individualistic terms, lithe self is Inseparable from the signa process

that constitute(s) ccnsctousness" ICsikszentmihalyi and

R'Jchenberg·Halton 1981:'6). Material culture needs to be studied

not only as reflectirlg cultural values and norms but also as actively

participating in tile creation of these values and norms. A

framework of analysis that views archaeological patterning as

simply reflective of societal norms and actions, resulted in an

erroneous dtchotornv between cultural form and functional

expediencyb and has placed the ernphasls In archaeological

explanation on the adaptive and technical aspects of material

culture (re unresolved debates over lscchrestlc and iconic style

(Wobst 1977; Wiessner 1984, 1986, 1989; Sackett 1982, 1.986,

1986a, 1986b; Binford 1986). f3y accepting that material culture

plays an important role in the construction of meaning in a society,

-The word 'sIgn' is used here in a brcsdar sense than the semiotic meaning of
representation. It is L1sedIn thl.$ instance for any information that has enoLlgh coherency
to evoke a consistent image or label. It thus tncludes Objects.
llHodder links thip dichotomy to a Western philosophical distinction between materialism
and idealism (1992: 83·85,147·148),
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premise tbat when choices concerntnq the transport of butchered

elements have to be made, skeletal elements with a higl'l GUI value

will have a greatm chance of being chcsen. This re{)ularity ehoutd

bl~ archaeoloqicallv visible.

However, butchering seldom reduces tile skeleton to discrete

skeletal parts. In practice, animals are butchered into sets of

elements, such as fore shoulder N I'lind limb etc. hi such units,

elernents with a low GUI values (for example, carpals and tarsals)

are close physically to elernents with (3 high GUI value. The

probability of tl1o;.;oelements being transported is therefore linked to
their relative position within the skeleton. To take this skelsta!

complexltv into consideration, the Modified Genert)1 Utility Index

(MGUIl was developed.

Meat Utility Index

~. Modified lle.nacal
Utility Index

Marrow Index _",M..,difled Utility

11---------1 Index

IWhite Grease Imfex
i·P £ HhM ' 'n' .,

The above index prcvldad arcl1aeozQologists witl1 a qualitiflable

framework In their analyses of animal butcherlrig practices. By

plotting the, relative frequencies of the skeletal elements agaInst
their MGUI values on an XY frequency plot, a number of CLlrVGScan

be observed (Figure 8). The shape of these curves can then be

Interpreted as lndicetlvo of dlfferet,t human IJtillsatlon strate.gies. I
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Pire-sttected bones

The parameters for tile identification of fire-affeoted bones were

established by Brain and SWan in their 1988 article. A sample of

bone identifieej as fire affected was taken to tile Transvaal Museum

and its identification as fire-aHected confirmed by Plug. The Br(.kl

and Sillen parameters were strlctlv followed and the margin of error

would lie on the conservative side.

Food uttlttv and densitv values

In order to exploit the Interpretive value of skeletal material tutlv. it

was decided to calculate bone density and food utility values for all

the material from Rose Cottage Cave. 8y LISlr'lg this technique wa

can study some of the decisions around butchering practices. This

can ccntrlbute to a better understanding of hunting strategies. and,

ultimately some of H1esocial strategies during site occupation. As

advccated in chapters one and Two, the falsa separation between

adaptive and social strategies is thus avoided.

In his work on the Nunarmilt, Binford proposed three behavioural
strategies in relation to the butchering, transport and disposal of

artiodactyla skeletOt1S (1976:81,111).

To arrive at this model, Binford attributed to each skeletal part a

valus expressing its potential economic yield. (food value). This

'food' value is calculated on tl'9 meat, fat and marrow contained

around and/or within each Ide'itiflable skeletal part and is known as
the General Utllitv Index (GUI). The model was developed on the
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reconstruction of aalso-environrnente. The mere presence of these

animals is indicative of specific environmental conditions or social

practices.

It is not, however, adequate to note only the presence or absence

of species or cornblnatton of species when one is trying to

reconstruct paleo-environments. Valuable information on animal

community structure can be gleaned by studying species

abundance. The quanttftcatton of faunal samples from

archaeological sites has become standard practice", I calculated the

Number of Identified Species (NISP) and Minimum Number of

Individuals (MNI) on procedures as laid down by the archeeozoologv

department at the Transvaal Museum (outlined in Plug 1988). I also

calculated percentage Minimal Animal Units (%MAU) as proposed

by Binford (1978). This calculation is the same as the Quantifiable

Skeletal Parts (QSP) method described by De Wet (1993:19).

It Is, of course, incorrect to assume a direct relationship between

the faunal record and the p"aleo.envlronment. Klein cautions us not

to assume that the species composition or frequency of species

occurrence In the archaeologIcal faunal depcstt, directl\, reflects the

once living faunal cornnlunity (Klein 19791)) 7', AlttiOLlgl"l it will not
be possible to reconstruct tl1e exact nature of the paleo-

environment, by using ar"lalysis such as the Mean Ungulate 8iomass.

some broad 9oo.logioal irrference·$ can be made.

----------------------------------------------------'Unfortunately, tho quantifIcation of arohaeologloal faunal samples Is frCluaht with
problems (Castool 1977, Turner 1983, (3rayson 1984, Klein and Cru~·UribG 19841 Plug
1988),
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Heat-altered stone

TI1e occurrence of heat-altered stone was also noted. As for th~

categories of utilised and re-worked, tile frequency of spech IC tool

types chosen for heat alteration and the spatial location of this

material was seen as possibly indicative of social and technological

strategies 110t accessible through an anetvsls of reductive strategy.

When highly siliceous stone is heated slowly, and at relatively low

temperatures, It is easier to knap. Heat removes the interstitial

water and tlrus the microcrystal structure of the stone is more

closely aligned. The material is now "more like glass" and the

generation of sharper edges is possible (Gregg and Grybush

1976: 189). Heat-altered stone is recogllised I~hrough visual

inspection) by an opaque change in the colour of the stone's

surface. In some cases small concentric white circles mark tlla

surface of the stone material. In cases where the heating was
extreme or quick, small circular pieces of stone detach from the

surface and leave cracked and scraggy negative depressions.

Bone material

Envlronmentsl reconstruction

When looking at a varying species composition over time, a

qUElI1titatlve as well as qualitative approacl'l Sllould be used. The

changs ln occurrence of specific species (or combination of

spectss), with dtstinct habitat requirements, is usaf'Lll in the



33
of tiny chips, and these scars had to be spaced in a regular fashion.

To avoid, as far as possible, the categorisation of trampling damage

into utilisation, the above criteria were strictly enforced. The margin

of error is mus on the conservative side. There could have been

more stone material that was utilised and not recognised as such by

me, but I am sure that the stone material I have classified as

utilised, does indeed represent the Iminimum number' of utilised

stone material.

Re..worked stone

Note was also taken of the frequencies of stone material at Rose

Cottage Cave that displayed two distinct episodes of negative flake

scarring. On this material, some of the flake scars ware of' a

smoothed nature 8'1d had a different patina from the rest at the
visibly 'fresh' scars. Technologically, the 'fresl,' scars were also
always manufactured over the older scars. Due to previous

occupation at ROse Cottage or in the vicinity of the cave, older

st.one material was availablt:l. This material was periodically picked
"up and re-worked. Stone material displaying these episodes of flake

scarring were 110ted EmdclasSified as re-worked. Material that was

of a visibly older tecl,nology, but 110t re"worked was classified as

antique.

"At present, there Is a considerable amOllnt of Middle StOl1E1.Ago artIfacts theft IS being
Qrodud out of tM dongas and erosion platters in the vicinity of Rose Cottage Cave.
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ot tiny chips, and thes ""S had to be spaced in a regular fashion.

To avoid, as far as possible, the categorisation of trampling damage

Into utlttsatlcn, the above r;-r!teriB were strictly entorcsd. The margin

of error is thus on the conservative side. There could have been

more stone material that was utilised and not recognised as such by

me, but I am sure that the stone material I have classified as

utilised, does indeed represent tile 'minimum number' of utilised

stone material.

Re·worked stone
Note was also taken of the frequencies of stone material at Rose
Cottage Cave that displayed two distinct episodes of negative flake

scarrlrig. On this material, some of the flake scars were of a

smoothed nature and had a different patina from the rest of the

visibly 'fresh' scars. Techncloqlcallv, the 'fresh' scars were also

always rnanufacturnd over the older scars. Due to pravlcus

ocoupation at Rose Cottage or in the vicinity of the cave, elder

stone material was availablell• TI,is material was periodloally picked
"up and re-worked. Stone material displayitlg these episodes of flake

scarring were f10ted and olassified as re-worked. Material that was

of a visibly older tectll'1ology, but not re-worked was olassifled as

antique.

-At prostmt, there is II conslderablo amount of Mlddlo Stone Aoa artifacts thot is baing
Groded out of tho donga.s and erestcn platters in thO vlolnlty of Roso Cottogo Cava.
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categories with each ather, and other aspects of the archaeological

record, will receive special attention.

Raw meterlel

Four categories of raw material were recognised: opaline, hornfels,

tuffaceous roc'< and a category for rock that did 'lot fall into any of

tne above classes. I decided that the difference between translucent

and non-translucent opaline could be an ernlc category and decided

to a.llalyse for this category as well. During the classification of

stone material, I subdivided the category of opaline material into

translucent opaline and non-translucent opaline. This was a

subjective division based on the amount of light shining ttlrough the

e.dgeof the stone material and would not pass any geological testl

Altl1ougl., there is no difference in the structural properrtes of

naturally dIfferently coloured opalhlElmaterial (Dr G. Cawthorn,

Geological Survey, pers. cornm.l, there was, however, a clear visual

difference In the appearance of these stone rnaterif.lls (see also

dlscusslon below of colour changes in heat..altered stone).

Utlliss tian

During the classification of stone material, note was taken of

materlai that displayed uttllsatlen. After Idelltifylng stone material

with possible utilisation. by visual Inspection, material was checked

under tl'le microscope. Material was only considered to have been

utilised If the 'damage' was of an extensive and [egLllac" nature.

There had to be more than three negative scars from the dislodging

'Careful considGflHlon was glvon not to aonflls& thIs w:th ff.ltOllCh!



31

Stone msrerlal

Typology

Tile stone assemblage was classified using the typology developed

by ,J Deacon (19821. Using the concept of a reduction sequence,

this typology was developed to understand broad techflological

changes over time. For the purposes of the Rose Cottage

programme, the reduction sequence categories were followed but

adapted. The amendments are reflected in Appendix 1. I realise this

technologically informed typology might not be the most appropriate

classification schema and, given the social intent of this

dissertation, might be seen to be contrary to my stated aims,
However, the development of a whole new classification schema

falls outside tile ambit of a dissertation of tnts nature and I have

decided to retain the present standard typology. A number of

additional categories that do not necessarily pertain to reductive

strategies, were added (see discussion batow on heat alteredl re-

worked etc. stone metsrlatl.

For the purposes of tliis dissertation, stone artifacts are defined as

all stone material that was deposited in the cave through 11umen

intervention. The stone assemblage is broadly divided into tlie

material prodllcecf in the first stage of knapPlng (from now on

referred to as non-Iermal matsrtal), that Is, debris (chips end

chunks), cores, flake~blades cHid flakes; and the second stage of

knapping that is, material with secondary knapping (from now on

referred to €Ieformal material). The artlculettort of these two bl'.oad



CHAPTER FOUR

METHODOLOGY

As is well known, one 01 the most essential instruments in tile

excavation of archaeological material is a sieve, and the size of the

sieve mesh determines an excavation yield. During the analysis of

the material excavated from Rose Cottage Cave I was struck by the

image of 'sifting' data thrOlfgtl 'sieves' of different mesh sizes.

Every conceptual framework, analytical technlque and statistical

calculation can be seen as a mash onto whtch one places tile

'deposit' I or data. One 'shakes' and manipulates these techniques in

an effort to detect some of the human behaviour that lies in the

'depositec' data. Sometimes one recognises tile network of past

human action in one's 'sieves'. But quite often, one wonders if one

is not just staring at an aureole created by the overlay of the various

meshes.

Before I discuss the artlfactual material excavated trorn Rose

Cottage Cave, I will outlif19 a few methodological principles, The

principle-s and procedures outlined here apply to material from all the
levels,
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The uppermost level, Mn, consisted of a hard, compacted deposit.

Bone preservation was good and a few seeds were also recovered.

Pottery was present.

Sott surface material was removed at the top of the cave floor. It

contained Stone Age and European material (Behrens 1992).
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number of times}. A sublevel jaG, elated to 8 380 ± 70 BP, was

identified, but seems to be of Ilrnlted distribution. It was decided

that this level is the same deposit as the Ja level, but had not been

subjected to as much leaching (see Figure 31 for plandrawing).

Above the Ja level was a very dark and humus-llke level - Pt. The

deposit was soft, powdery and greasy. Pt was dated

5970 70 ± 70 8P and contained a classic Wilton assemblage

(Wadley 1991).

The youngest levels A2, A and Mn contained post-classic Wilton

assemblages. Levels A2 and A consisted of a softer reddish-brown

deposit with excellent bone preservation. Approximately 15,6 kg of

bone was excavated with over a thousand identifiable macro-

mammalian fragments. A large number of arnphlblar, and fish bones

were also recovered. Level A, contains pottery as well as

domesticated animal bone, and was dated to 680 ± 80 BP (Wadley

1992; Wadley and Vogel 199 'I). Level A2 also had pottery ano

r,jomesticated animal bone but is not dated at present (there is no

pottery in any of the levels below A2). ExtPrtsive rodent activity in

level A, initially complicated the interpretatiol J of the stratigraphy

(see squares K3 and Q4).
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altttudes with swoetvetd at the end of the rainy season. These

rnigratiol1s would also have occurred in warmer, drier situations

IEllery et aI, in prep).

Grassland eccsvstems era characterised by the seasonally

predictable varlattons In rainfall, nurrisnt availability, associated

grazing availabilities, arId fires (Ellery et all In prep). TllElSe variations

produce pulses of primary productton" cHid lienee food resources

that are potentially rich but spatially and temporally variable,

Intermittent rainfall and the concomitant pulses of nutrient flows

produce the best quality grass. Areas in the grassland ecosystem

with a low dry season temperature and high rainfall - such as Rose

Cottage Cave at present - typically produce a short grass sward

\McNaugl'lton 1986:261).

Highly mobile, nomadic grazers are the most effeotlve ln expJoitiri9

the constantly shifting resouree base. Studies done on g.rassland

ecosystems have pointed to tl')e interrelationship bstwsen motsture

avaUabilh,y, forage quality dynamics, grassland carrying capaettv,

and the grazing behaviour of ungulates (MoNaugl')tol1 1986:281·

283).

The different energy requirements and different dlgostlve strategies

of each species constrains their feeding behaviour (Smithers

1983:578 and as dlacussee in Brink 1987:78 ...80). Large rumlnents

are better at extracting their energy and protein requiremcmts from

·Prlmary production Ii!! dry plant biomass expressed In terms of kilogram pOt hectare.
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Table 3 lists Minimum Number of Individuals (MNI) per species and

tI,e basis on wltlch the MNl's were calculated.

I alial! now describe the modern ecosystem and habitat

re(1uirements of the archaeologically observed faLHial cornrnunltv at

Rose Cottage Cave (as based on Smithers 1983, Lynch 1983,

Leuthold 1977). Thereafter I sf,all discuss tl1e implications of their

varying presence on the reconstruction of the paleo-environment at
Rose Cottage Cave.

Habitat requirements

(i) Grassland ecosvstsrns

Rose Cottage Cave Is situated In a low qualttv Cymbopogon~

Themeda grassland (Ac.ocks's Veld Type 48) which is considered to

be reasonably sour grassland type (Acocks 1988: 100-' 01). Tile

distinction between sweetveld, mixed veld and sourveld is based On

the ability of vegetatic.)n to sustain animal production over an annual
cyole. Sweetve.ld sustains animal prcduorlcn for close to twelve

months of the year, mixed veld between six and eleven rnOf'ltl1s,

and sourveld for less than six months (Taintor'! 1981). However, in

the earlv part of the rainy seescn. sourveld is more productive than

sweetveld, and then decreases sharply ill productivity towards the
end of the season. $weetvalc.J is not as productive as sourvelc at

the beginning lif the rainy season but retains its productlvttv for

longer. Historically this seasonal change In forage quality would
have caused anlrna! migrations onto sourveld in the early part of the

rainy season and migration away from the sourveld to lower



CHAPTER FIVE

ENVIRONMENTAl.. RECONSTRUCTION,
BASEO ON FAUNAL ANAL VSIS

Introduction
Any attempt to axplain ths patteming in the faunal remains from

Rose Cottage Cave, demands the untanglil1g of the social decisions

concerning faunal exploitation frOIT\ the changing ecological

parameters within whioh tl1989 decrslons were based. The challenge

lies in detecting rielior;r<ite human selection within the wider set of

alternatives offered by 01181"19in9environmental conditions,

The first step In the analysis will be the reconstruction of the paleo ..

envlronment. To understand the temporal variability brought about

by environmental change, it is necessary to Vl9W the late

Pleistocene and Holocene periods. The Impact of the changing

environment on tl1e composition of ecological zones and the

associated change in macromammalian diversity and abundance in

the Rose Cottage area, will be analysed.

Environmental reconstruction
Fauna identified arcbaeolvgloaJly

Table 2 lists the Number of Identified Skeletal Parts (NISP) of

rnaerornammals, birds and tortoises that were ldsntltled In eaoh of

the Late Pleistocene arid Holocene levels at Rose Cottage Cave.
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I have outlined tlll.1l parameters within wlllel1 the data from Rose

Cottage will be analysed and now move on to a chapter discussing

tl19 environmental parameters within which the society under study

functioned.
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are contemporaneous, or if they were produced by repeated

occupations. Archaeologists are, unfortunately, not yet able to

provide a conclusive answer to this question. But, given my

theoretical approach as outlined in Char: tar Two, I will treat tile
archaeological patternlnq, within the parameters set by the

identification of a level, as concurrent.

Much of the data is analysed spatially and appropriate statistical

procedures had to be observed.

Following the work of Simek (' 989:61) it was decided to look not

only at the raw material frequencies of artifacts as they occur per

square, but to calculate the difference between observed and
expected frequencies. This is done by calculating an average

frequencv per square. If there is no patterning of artifacts all

squares should, hypothetically, have the same number of artifacts.

TI'9 dlfference between the archaeological occurrence (observed

frequency) and the aVerage ,oc.currence (expected) is then~. ... ""
calculated. For ease of visual inspection, I have calculated

percentage values based on the positive veluss of tile difference

betwec:m observed and expected. Althougl1 all of the calculations

done on a spatial basts were also calculated taking volume of
deposit into account, It was decided that the differential volume of

deposit Is part of the spatial patterning and should therefore not be

factored out.
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comparison - between sites, and between levels - problematic. A

small sample might, on visual inspection of frequency of classes,

look like a less rich assernblag ....However, when the sample size Is

factored into the equstton, a totally different picture might emerge.

To circumvent the above problem a number of richness indices have

been developed 18obrowsky and Ball 1989:6).

EV$r11i§!S§ provides an assessment of the relative frequency of items

in each class independent of sample Size. The apportionment

(equatabillty) of individuals arnongct the classes can then be

established. One can thus verify whether some classes contain

more individual Items Ithat is were more emphasised) than others.

Following tile calculation of the above two indices the ccrnpcslte

General Diversity Index (GDI) can be calculated taking into account

both the number of classes present (rfchnass) as well as tl1e relative

frequency of items witllirl sach class (evenness). One thus arrives at

a single value that expresses the heterogeneity of the population or
"sample under study. Appendix Three explalr1s the procedure

followed In calculatIng t11€l Indices at Rose Cottage.

Spatial analysis

The detection of spatial patterns was an important objective of the

research effort, and excavations were conducted on a broad spatial

scale. It is impossible to determine whether tile spatial

configurations 01 a single level are the result of a single visit that is,
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population (or sample) [ and the implicit claim is made that the

analytically created classification units had 'real' meaning to the

society under studv (Jones and Leonard 1989:2; RindoE>1989: 141.

TI lese Indices are used to describe tne archaeological phenomena,

while at the same time ctlaracterlsing the socio-cultural situation

that brought the phsncmene about (Conkey 1989: 126). As for all

archaeological data, a clear understanding of tile sample formation

process is essential when diversity indices are employed.

The use of indices auch as richness and evenness to assess

diversity and community structure, has long been standard practice

in ecological studies (Odum 1971: 148·" 54). These tschnlquss were

first used in archasoloqv by ercheeozcolcalsts (Wing 1975:302·

308, Grayson 1984; Avsrv.M 1982:183 ..374) but have also

recently been expanded to the arena of lithic analvsts (Leonard and

Jones 1989).

In this dissertation I calculated richness, evenness and general

diversity indices for both t'1e lithic assemblages and faunal samples.

Diversity is a composite value and it must be understood In terms of

Its two primary determinants - richness and evenness.

The riQhne.~ index provides an insight into the number of classes

Linder study; it expresses a value for the 'variety' aspect of the

pcpulatlon (or sample of population). A simple measure of rtchrtess
is a direct count of the different classes. As is well urtderstcod,

class rtchnass is linked to sample size and a direct tally thus makes
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Stone and Bone
Diversity lndtces

In order better to describe and assess the complexity of the

patterning of cultural material, we have to LJSequantitative as well

as qualitative appraisals. Tile calculation of indices should be seen

as an empirical tool that can provide one with a clearer assessment

of the role of material culture in constituting society.

These indices are used as referents for the structural properties of a

population (or sample from a population) that was made up of

distinct categories. One thus moves away from a qualitative and

intuitive notlen of the structure of tile archaeological sample to a

clearer understanding of the processes that govern the
representation of different classes of phenomena in the

archaeological record (Jonas and Leonard 1989:2; 80browsky and

Ban 1989:4.}. The classes into which the arohaeological phenomena

are arrayed, are of course - to a degree - arbitrary ctasstttcatlon

~mlts created by the archaeologist (for example, pottery types) hthtc
,

classifioation systems, species of animals and so on). Willie the

arbitrary nature of the clssslftcatlon systems are not disputed, the

archaeologioal patterning we deteot through these classlflcation

systems enables LIS to state that our categories do, to some.extent,

overlap witl') the categories as used and understood by the societies

under study.

Thus, although the diversity indloes use archaeologically determined

classes, these indices are seen to characterlse the structure of the
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The FUI and density values are only available tor North American

species (Lyman 1984:276-279; Binford '1978 as reworked by

Metcalfe and Janes 1988:492). It i~ recognised that applying these

food and density values in an analysis of African bovidae could be

problematic". Unfortunately data for African bovidee are not

available, and their calculation should become a matter of priority

for African archaeozoo!ogists. However: Grayson (1989:64.8)

argued that, given the similar skeletal construction of terrestrial

quadruped mammals he could apply the Binford MGUI values

calculated on sheep to rnarrnotsl Klein 11989:377-379) and Klein

and Cruz-Uribe also demonstrated (1989:87) the applicability of the

American data to the African faunal material excavated at Klasies

River mouth and Kasteelberg.

It was decided to apply the above techniques to the faunal material

from RO$e Cottage Cave. Following the work of Klein and Cruz ..

Uribe (19891 only the skeletal elements from bovidee were included

in the analysis. Appendix Two details the procedure followed at

Rose Cottage.

·See Lea Ann Kreutzer (1992) for discussion of the difference between bison and d(;)St
Qone denSities, due to differences in bOdy slz.e, dlstrlb~jtlon of weight and the resultant
locomotion pattern. Givan the different weight qlstrlbutlon in African Qovlda.e (Sachs and
Grz.lmak 1967). there could be dlfferonces in bona density between thli) AfrIcan sPElcles.
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statistical method for differentiating between assemblages that are

(primarily) the result of transport decisions as opposed to

assemblages that are (prtmarttv) the result of bone destruction

factors. Given that both differential bone density and differential

human transport decisions produce negative hyperbolic relationships

when plotted against skeletal abundance (see Figure 8 3b),

Spearman rank order correlation coefficient tests can be used.

Il) In assemblages primarily produced by bone attritional factors the

Spearman rank order correlation between skeletal abundance and

density values should be significant and positive, while the

correlation between skeletal abundance and FUI values should be

110tsignificant.

C In assemblaaes in which tile occurrence of bone is primarily due

to human transport decisions, tile correlation between skeletal

abundance and density should be not significant, willie tile

correlation between skeletal abundance and FUI should then be

significant and negative (see schematic representation below).

HUMAN TRANSPORTSONE DESTRUCTION

not significantskeletal

abundance

signIficant and

positive

skeletal

ebundanee

density density

significant and

negative

skeletal

abundance

skeletal not signifioant

abundance

toed (FUI) food (FUI)



39

Following on the pioneering work by Brain In 1967, Lyman 11984

and 1986} publislled important data pertatnlnq to differential bone

density. He demonstrated that tile probability of a bone's survival in

archaeological deposit is strongly linked to the specific density of

such bone. ThJ least del "\e skeletal elements are often those

elements witll the higt1est food value (also see Brain 1981). An

Inverse utility curve can thus be produced due to bone attritional

factors. Attributing human behavioural meaning (for example

transport deelslons) to such a curve, could therefore be misleading.

Metcalfe and Jones (1988) proposed a simplified method of

calculating the Modified General Utility Index (MGUI) and renamed it

the Food Utility Index (FUI). They also pointed to the problems with

individual and species variation in the calculation and application of

the FUr. A further problem of applying the utility curves at multiple

kill sites was thus discerned. The Binford model was developed

based on data observed in the Nunamult society, people living in

Arctic conditions. It became clear that e geographical location of a

society (eg. arctic/alpine as opposed to desert/savannah) could have

a uetermining influence on the evaluation of transport costs and

manner, and thus ultimately on the production of the archaeologic.al

sample. It became evident that the arch~tlOlogioal applioation of the

behavioral strategy model, as proposed by Binford, needed to be

rettnad.

Wllile not proposing solutions for all the problems associated with

the dansity and food utility curves, Grayson in 1989 suggested a
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now dlscuss unbiased, bulk and gOllrrpet, as well as the inverse of

bulk and gourmet utilisation strategies.

Hvpothestsed ideel model

a) Unbiased utilisation: each skeletal element is present in direct

relationship to its food value (linear model Y == a + bX).

At consumption sites

a) Bulk utilisation: elements with moderate and high food valuers are

present, elements with low food values are not present

(Y == a + blogX).

b) Gourmet utilisation: elements with high food values are present,

elements with moderate or low food values are not present

(Y=aX"'b).

At killlbutcl7ert'ng sites

a) Inverse bulk utilisation: elements with moderate and higll food

values are absent, elements with low food values are present.

b) Inverse gourmet utilisation: elements with high food values are

absent, elements with moderate or low food values are present.

By taking seasonal variation and sexual dimorphism into

consideration the explanatory value of the above model was

enlarged by Speth (1983). Thomas and Mayer (1983:353~389)

applied the model to their analysis of the faunal remains of GatecliH,

Horizon Two and illus~rated the importance of the monitoring

perspective {that is tile site under analysis, a consumption site or a

kill/butchering sire (see Figure 8 again)).
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otter and water mongoose as well as tile conclusions, based on the

charcoat analysis, of a relatively dry climate during the occupation

of these levels. A possible explanation may lie In ths development

of hunting strategies around waterbodles in relatively dry periods.

There would be less freestanding water available during a dry period

and water dependent spectes will be more concentrated around the

few perennlal waterbodtes. thus being easy prey.

Ostrich has a wide environmental rolerance (Plug, pars. comm.) and

their occurrence at Rose Cottage Cave cannot be used for the

reconstruction of palso-envlrerunents.

Quantitative dete

In addition to the above qualitative data, information can also be

gleaned from considering quantitative data.

(i) Comrnunity structure

In order to determine the extent of Similarity 1t1 species community

structure over time, pairwise Spearman rank-order correlation

coefficients were calculated on the NI$P of species Identified per
level (Table 6). With the exception of the Mil and .Ph levels in the
ungulate sample, tlie correlations for all tl1e levels were significant

and thus statlstioally valid. A pattern emerges of strong imernal

correlation between levels similarly dated. TI115was espeoially clear

iii the sample containing only LmgLllates. For example, the Mh laval

correlated 74 per cent, 66 per cent EH1d65 per cent wltl1levels A,
A2 and Pt respactlvelv. In contrast with these strong oetrelatlens,
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The presence of kudu, leopard and vervst monkey in the early-

Holocene levels can be seen as indicative of an environment with

greater woody cover. This is supported by tl1e charcoal analysis

from these levels indicating thicket taxa (Wadley et 8/199,),

Both water mongoose and cape clawless otter occur in levels dated

to the early and late Holocene and can be constdered as indicative

of relatively wet circumstances in these periods. There is at present

a spring at the bottom of the R.oseCottage Cave hill that is only

activated in a high rainfall year. To provide the habitat needed by

water mongoose and cape clawless otter this spring must have

been more sucstantlal it' the past. The perennial water-dependent

otter could, of course, also have been procured h1 the nearby

Caledon river.

As a further Indication of wet and dry climatic fluctuations, Table 5

is provided. I dlstingulsl1ed between water-dependent and water-

lndependsrrt species. Some spseles live near water £IndIoI' l"Ieed

water regularly as oppesed tc specie.s that live In dry areas and
receive enougll water from tllelr food so as not to need a regular

supply of water.

Tile domir1ant component ls Clearly species that can tunctlon it, a

dry environment, at reflection of the general 8asutoUan scczcne

conditions. There lSI however a relatively strong presence of specie.s

depender1t em weter In both the late ..Pleistocene an(.. (lid"Holocene
levels, This is in contradiction to the above mentioned presence of
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As discussed above, the appearance of both Nippotragus eouinus

and Connochaetes gnou is linked to the relatively drier ccndtttcns in

the mid Holocene. It is suggested that Ant/dorcas bond! and

Hlppotragus teucopheus prnterrsd wetter conditions. Even though

the grasslands could have been of a better quality (Ie. sweetveld or

mixed sweetveld and sourveldl. drier conditions prevailed. In

addition to the drier conditions, the new growth material that would

have been preferred by Ant/dorcas bondl (Brink 1987:81), was now

grazed by the migrating blue wildebeest.

As stated in Plug aIle! Engels (1992: 171, ths majority of the extant

fauna identified from rhs excavations at Rose Cottage ('Elve,

survived In the Laovbrand ragion till recent historical times. There

are, however a few species present In the archaeological deposit

whose present-day distribution ranges do not include the south-

eastern Free State (Du Plessis 1969; Lynch 1983; Smithers 1983).

It is these species, with tnslr very specific habitat preferences, that

provide the most valuable information in reconstructing tlie paleo-

envlrenrnent,

Pbl!Joocl?oeru$ asthiopious (warthog) was identified In most of tile

levels et RO$eCottage Cave. Altll0Ugh they did hot historically

occur in H"8 Free State grasslands, Du Plessis 11968:62) mentions a
reference to them tn the south eastern Free State and their

arclia.eological occurrence can be linked to optinlsl environmental

condtttcns.
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Of these, quagg,l and blunbuck are recent extinctions, whereas. at

Rose Cottage Cave, tile giant cape horse and giant hartebeest

became extinct during the Plalatocene/Hotocene boundary (Plug and

Engela 1992: 18). A date of 7 1570BP has been noted for Bond's

sprlngbuck tn the southern Transvaal at Kruger Cave (Brown and

\lerllagen 198 5),

An ecological interdependent grazing succession 11as been proposed

tor the extinct grassland fauna (Brink 1987:78 ..82). At Rose Cottage

Cave the extinct graziI,g successlon could have been as follows:

Equus capensis (giant cape horse) as a coarse bulk feeder, which

prepares the grassland for tha intermediate feeder M(f}{Je/otfsgus

artscue (giant hartebeest) whose feeding and trampling in turn

opened the way for the fresh grass grazers Antidotoss bondi

(bond's springbuck) and possibly Hippotfagus teucophseus

(bluebuck) .

The compelling proposal by Brink that Antidorcee bond! was an

exclusive 9raz.er, can therefore be supported at Rose Cottage Cave

(Brink 1987:78·80). Antidorct}$ bondi continued to exist after the

extinction of tl1e other species In the a'1cl6nt grazing succession,
and it must have slotted In to the grazing succession of the extant
animals.

Hippotragus niger (roan antelope) and connacheetee tsudnus {blue

wildebeest} appear In tl1e faunal record at Rosa Cottage Cave after

tile disappearance of Antidoress bandl and Hlppotragus /eueop/u:u.ls.
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sr-oclss (t lack wlldebeestl passes by itself into the Colony. II (as
quoted in Du Plessis 1969:232).

(See also migration pattern discussion in Von Richter 1971 :38)

IIi the faunal record at Rose Cottage CAve black and blue wildebeest

do not occur tcqethsr until the uppermost level of the early

Holocene, Ja (dating to a 380 ± 70 BP). The appearance of blue

wildebeest Is sudden and thereafter constant. Charcoal analysis has

indicated that the rnld-Hotccane levels were formed during relatively

wanner and drier conditions (Esterhuvsen in prep) which would tend

to favour the expansion of swsstveld grasslands (Ellery et el, in

prep). The presence of blue wildebeest as well as other specles

discussed below, can be seer) as evidence for the improved quality

of grass.

Tile tentative idelltification of Hlppotragus ct.eaatnus (roan

antelope) in the rntd-Helocene level, Pt, corresponds, likewise, to

the indication from the charcoal analysis, of a warmer environment.

Given their sensitive habitat selection (roan favour an open

woodland) I their presence in the mid Holocene can be seen as a

further indication of better quatltv grass andlor expanding savannah

vegetation.

Five extinct species were identified at Rose Cottage Cave, /!quus

quagga (quagga), Hippotragus teuooaneeu« (bluabuck], /!quus

eepensts (giant cape horse), Megalottagus prlscus (giant hartebeest)

and Antir:/orcas bondt {Bond's sprlngbuck).
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hlgllest carrying capacities of all southern African biomes

(Rutherford and Westfall 1986).

When the prevalence of species occurring on grasslands as opposed

to species that prefer a more bushy and/or shrubby environment is

compared, there is a dominance (with the exception of the mtd-
Holocene Pt level) of species belonging to a grassland environment

(Table 4). This dominance Is even more evident in the list containing

only ungulates. It is obvious tha ~spite tluctuatlons In the

environmental conditions, the main contributors to the lmgulate

ccmponerrt at Rose Cottage Cave were grai!ers.

The co-occurrence of connooneetes gnou (black wildebeest) and

Connoc!1aetes teurinus (blue wildebeest) in the levels above Phi is
very interesting. "rhough Klein notes their presence in his discussion

of the Basutoitan ecozcne, they do not co-occur in any of the

Orange Free State arId north-central Cape sites he analysed (Klein

1979a:114i 1979b:45). They typically occupy the same feeding
...

niclle and are presently spatially se.parated (Brink personal

communication). A traveller to the Interior of South Africa noted in

'1848 that:

"Both species of Gnu inhabit, during a certain period of the
year, the extensive grassy plains which exist some
considerable distance to the northwards of the Vaal River, and
at anotller periOd a portion of each at leas't, advances to the
southward to feed upon the vegetatlol"l which occurs in that
direction aftar the fall of the summer rains, Both speoies
advance simultaneously as far as the southern brancl"les of the
Oral"lge River, but on reacl"llng those 1 the species here figUted
[the blue wildebeest] ceases to advance, and tl1e OOml110n
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that ostrich occurred in tile area of Rose Cottage Cave. Presently

ostrlch is limited to the lJushveld areas of southern Africa (Roberts

1986:1).

Enviro''1mEmtal implications

QualItative data

TI1e variability in tlie species and groups of species discussed

above, can be used to some extent as indicators of changing

environmental conditions at a site. As already stated in the

methodology chapter, one cannot assume that the frequency of

occurrence of the animals in the archaeological record reflects the

actual (biocoenoses) species frequency or exact composition of the

faunal communities. Given the changes in the faunal record over

time at a single site one is, however, able to arrive at a general

picture of the paleo-environment at the different periods of site

occupation (Klein 1979b:7).

With one exception, cercoptmeous eetntao» (vervst monkey), the
I

species composition at Rose Cottage Cave falls Within the range of

species that constitutes the Basutolian ecozone as reconstructed by

KleIn (1984: 109-116). Historically tl1is scozons was charactsrlzad

by a vegetational homogeneity that resulted in a relatively low

species diversity In the large mammal comrnunttles, Despite the low

species diversity, the Basutollan scozone supported the highest

large rnamrnat biomass In southern Africa {Klein 1984: 118).

Modern"day studies also point out that the grasslands have the
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movement in the early summer onto the sour grassveld of the

Drakensberg, has been reported previously (Vrnnicombe 1976.).

Svivicepre grimmia (common dulker), Orootrequ« oreotrequs

(klipspringer) and Treqelephus strepeiceros (kudu) are exch .ve

browsers and will therefore avoicJ grasslands where woody plants

are absent, The common dulkar will only occur in areas that have

adequate low bushy shelter. They do sometimes feed on lower

forbs in stands of high grass. Klipsprlnger only live on suitable rocky

terrain.

GrasslSl1d habitat is evoldad by cercoptttucus eethtootous (vervet

monkey); and the habitat preferences of Penthere peraus (leopard)

and Trageiaphus streastoeros (greater kudu; also exclude

grasslands. Vervet monkeys will penetrate grasslands along river

courses that provide enough tree cover. Leopard also penetrate

normally unfavourable terrain, provided that there is some adequate

sheltering available in the form of big trees or rocky hills. Greater

kudu have a preference for broken terrain with bush cover,

Att'lex oeiudtnosu« (water mongoose) feed mainly on ampl~ibiarls

and crustacea ar'\d therefore onlv occur near adequate water bodies.

The cape clawless otter, Aonyx cspensis, requires open water and

will move away when the water dries up.

Although no bone material of Struthio cemetus (ostrioh) was

identified I the presence of cstrlch egg shell in the deposit indicates
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Atceteptiu« busetephus (hartebeest) and Redunce tulvorutuls

(mountain reedbuck) favour grasslands near small patches of bushes

and forest trees that afford shelter. Mountain reedbuck are

exclusive grazers and will eat higher quantities of grass in the late

season to balance the lower toraae quality of the grass. Hartebeest

prefer grass, but will also browse (stomach contents with as high as

a 40 per cent leaf component have been analysed).

Pelea cepreotus (grey rhebuck) hove always been associated with

open mountainous grasslands, but recent faecal analyses have

Indicated a browsing diet. More research is needed before a decisive

answer about their habitat preferences can be reached, but

preliminary research indicates that thsv have a strong tolerance for

cold ("\nditions, which could be indicative of sourveld snectallseticn.

Ant/dorcas marsupia/is (springbuck) are Intermediate feeders. Their

feeding selectlons are seasonal; fresh green grass and herbs from

around October to Marcl.l., moving over to leaf and pod material

from around June to August (Bigalke 1972:351).

TI10Ugh Raphlcerus cempestris (steenbok) are lnterrnedlate feeders,

they cannot exist without the forbs in the lower grass levels and are

easily affected by drought.

Taurotragus orv» (eland) are predominantly browsers but will feed

on fresh grass in the beginniJl9 of the wet season. Their historical
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Htppotrequs cf.equinus (roan antelope) are very particular in their

habitat selection, especially in respect to the tree ..to-grass ratio.

They are restricted to savannahs wher€ trees and grasses are the

co-dominant plant fC,lll-IS; they only occur in open savannah with

extensive open areas of long grass (Smithers 1983). Roan antelope

are sensitive to environmental Changes that affect the cover of

trees.

Connocheetes gnou and cotmocneetes teurinus (the black and blue

wildebeest) prefer to graze on short green grasses. \Nhp,n the

availability of these grasses declines with the onset of the dry

season, black wildebeest will feed on Karoo shrubs. Blue wildebeest

will continue feeding exclusively on grass, albeit of a lower quality.

oemettscus dorces (blesbok) are exclusively grazers, preferring short

grasS of an intermediate quality. They only occur on open

grasslands.

Phacoc17oerus eethtoptctu: (warthog) feed on perennial grasses and

tlleir roots, rhizomes and stoians", but prefer feeding on fresh greer')

grass $1100tS, Whether it is in burnt veld, near water, or veld in early

spring.

----------------------------------------------------
• rhizomes: a creeping (more or lass horizontal) underground Stem which send up new

leaves and stems each season.
sroiens: ("" runnerl a stern which grows along the ground and roots from the nodes
(Van Wyk et a/1988: 343-344).
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from the grr,und. Through their feeding and trampling behaviour,

they open-up the grass for grazers of intermediate quality grasses

(for example black and blue wildebeest, roan antelope) who then

proceed to feed on grass sheaths and leaves below 1OO~150mm.

This in turn reduces the vegetation so that the availability of new

leaf rnaterial is enhanced, and ungulates with high protein

requirements can move in (Gwynne and Bell 1968; Bell 1969).

(ii) Species~specific habitat requirements

TIle species Hlppotrequs equinus (roan), Connochaetes qnou (black

wildebeest), Equus burchelll (zebra), Damaliscus dorcas (blesbok),

Equus quagga (quagga), Equus capensis (extinct giant cape horse),

Megalotragus priscus (extinct giant hartebeest) and Antidorcss

bond! (extinct Bond's springbuck), are all grazel's endemic to

grassland environments. There are, however, important differences

in their respective grazing strategies that can be used as habitat

indicators.

As already discussed, the rton-rumlnant Equus burcttelll (zebra) has

a higl'l tolerance of low quality grass. GiVen their similar physiology,

it can be assumed that fJquus quagga (quagga) and Equus oepens!s

(extinot giant cape horse) had the same grazing preferences.

Altliough equids, like most grazers, will select 'for fresh leaf material

of Iligher fOri:)(le quality, they can exist on lower quality diets. Eouue

burcheltt (zebra) prefers an open grassland habitat.
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fodder, and hence do not require forage of very high quality.

However, their overall fodder requirements are higher. Smaller

ruminants need higher quality forage but have an overall lower

energy and protein requirement.

Non-ruminant digestive systems process food more rapidly and they

are therefore able to extract their energy requirements from lower

quality grass (Bell 1969: 119). Zebra are non-ruminants with a big

body size and therefore have high energy requirements. Smithers

(1983) and McNaughton (1985:277) note that zebra supplement

thelr low quality l1igl1 bulk diet by eating a lot of grass seeds.

The ability (and morhoptopica: constraint) to utilise dlscrlmlnatelv

only certain components of the grass by different ungulate species

leads to an interdependency of species in a seasonal grazing

succession on grasslands (Gwynne and 8ell 1968; Bell 1969; Bell

1971; Leuthold 1977:21-27; Mcl\laughton 1885). Wilen the sward

starts to lose its quality through prolong€~d growth or at the end of
...

the wet season, large animals are normally the first to move into

areas of taller grass. They graze, trample and recycle nutrients (In

the form of urine and clung) in areas where the forage quality is low.

Their behaviour results in new growths that then provide protein-

rich grass for srnailer ungulates.

Zebra, with their high tolerance of low quality food (Brink 1987:78)

are normally the first to move into grass of low forage value. Their

diet at thls stage consists primarily of grass stems 100-1 60rnm
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determine a preference for utilising certain stone material, their

frequency of occurrence in the utilised assemblage should be

compared to thetr trequsncv of occurrence Iti the general

assemblage. Flake-blades occur 5,71 times more frequently and

flakes nearly twice as freqLllzmtly in the utilised assemblage Ulan in

the general assemblage. Formal tools also occurred 3,8 times more

in the utilised inventory than the general lnvsntorv. Ninety per cerrt

of the stone material chosen for utilization was manufactured on

opaline.

Table 11 flsts all the atone materte: that displayed previous episodes

of flake scarrirtq. Fifty-five artifacts were identified CIS 11avlng been

manufactured on older stone artifacts (L8S per cent of t'1tal

assemblage), and were Classified as re-worked. 111 the formal

category, two scrapers and one miscellaneous tool were identified

as having been produced on antiques, The combined category of

chips and chunks is the most abundant category in the re-worked

assemblage (56,36 per cent) with flakes the sacoru, "lost abundant

category (2.0 per cent). In 1'lie H level, cores and flake-blades OCCLlf

111 higher percentages in the re-worked assemblage than their

frequency In the gl!:meralassemblElge; flake.,blades occur 1,8 .Imes
more frequently, cores 2,15 times more frequently and formal tools

3,60 times more freqllently in the re-worked assemblage then tile

general assemblage. Only older stone artifacts produced 011 opaline,

were chosen for re-working; there Is also a preference for

translucent opaline (6'1,82 per cent).
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66,78 per cent). Cores contributed 4,.21 per cent of the stone

material. Witl1in the core category I 41,46 per cent of these were
bladelet cores that Is, cores that are generated during the

manufacturing of blacelsts. Flake-blades contribute 5103 per cent ot

the stone material. When broken flakes are excluded, 93,93 per

cent of tile flake-blades are bladelets. The broken flake-blades were

of such small dimensions that a second calculation, categorising

them as bladelets, wes done. Bladelets (broken and complete) then

constitutes 97128 per cent of the flake-blade category. Flakes

contributed 22 per cent of tns stone material and, excluding core

rejuvenation and broken flakes, 56,13 per cent of all flakes were

produced by side-struck technology.

Only 1,51 per cent of tile stone material from H could be classified

as formal. The various categories of scrapers constitute 20,46 per

cent of the formal material; scrapers form the biggest single

category of formal tools in the H level. A number of tools with clear

sscondarv retouch were broken or of suc'i an unstandardised nature

that they had to be classitred as miscellaneous (broken and

miscellaneous, 34,09 per cent). A number of tools (seve.n) that have

not been reworked but are clearly of Middle Stone Age technology,

were also excavated.

A small percentage (2,98 per cent) of stone artifacts in the H level

displayed clearly visible uttusattort damage (Tabla 10). The most

abundant category of utilised material was flakes (40,22 per cent)

with flake-blades being the second most abundant. In order to
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Three hearths In squares Q4, 04 and L5 were exposed in the H

level. These features contained high concentrations of charcoal and

dark ash-like material. The tiearth in square 04 had a number of

small, blackened boulders packed around the perimeter of the ashy

ccnosntratlon, In L5 a big, flat rock was centered in the hearth and

a number of small, t1eat~splinteredstones were spread outside the

perimeter of the ash·like material.

Between squares 04 and P4, a stratigraphically complex feature

was noted. A clearly defined pit, containing over 6kg of small

fragrnents of broken long bone capped by a 1~1\/erof stones, was

present. This pit was so del,sely packed with small fragments of

long bone, that at points In the excavation, It was like excavating a

stratum of bone with no other deposit in between. This refuse pit

appears to be located on the remains of an older pit that,

stratigrapl')ioelly, belongs to the 08 level below H.

A second smaller pit..l1kefeature was noted in Q4 but, apart from

dark soft solt, contained no recognisable material.

Stone material
LGvel as a unit

The Inventory of stone material from H is provided in Table 9. The

majority of the worked stone rans into tl1e non-formal category

(98A9 per cent). The biggest contrlbuttcn to the stone material Is
the combined category of ohips a'1dchunks (a combined total of
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depressed the deposit underneath It into a nearly step like formation

(sae Figure 6, LS section drawing). The block landed it1 a slanted

position with the 111ghestsection of the roc« on the western side.

Because of the rock, the link of contlnuous deposit between the

eastern and western areas of tile excavatlon, was complicated,

After the faU of tills block, human occupation of the cave was

resumed and deposit formed over and around the sandstone block

and by the end of tile Ja occupation, deposit completely covered

the rock.

Altl10ugh ths H deposit is not the first lovel that was formed after

tl1e sandstone block had hillen, it is the first level of deposit that

started to cover a portion of the rock. Deposits that formed after

the fall of the sandstone block do not display a visible link. In the

tnstance of the H levell the discontinuity around the sandstone

blook is further complicated by a out-away trench of (subsequent)

eM deposit dug into what would have been H deposit in squares

N4, N3, and sscttons of MS. The H deposit on the eastern side of

the sandstone block is of a'sllghtly different coleur and has

prccuced a date of 9 250 ± 70 BP. This is older than the H date for

the deposit on the western side of the sandstone block

(8 614 :t 40 BPI, However, no technological dlfferenoe could be

detected between the samples from the two areas and, in order to

increase tile sample size, the material from tile two areas has been

ccrnbtnad.



CHAPTER SIX

H LEVEL

Features

Tile lowermost Oakhurst level - H -- is only present in the

northern part of tile excavation in squares Q4/ P4, 04, N41 Mo, 1.5,

L4, Ko, and ,.15 (Figure 10). The absence of tills occupation level

in the southern part of the excavation can be attributed to a number

of factors such as the removal of deposit by successive occupiers,

the scouring away of deposit by subsequent water action, or tt'le

limited spatial extent of H occupation.

The younger eM leval cuts Into the H level in two places. As can be

seen in the section drawing, in squares P4 and N4 the eM level

deposit cuts abruptly into the H deposit (Figure 4). This cut-away is

so abrupt, and ths sides at a distinct 90° dagreeBangle, that it

seems that the H deposit was deliberately removed by tile

Q.eneratorsof the OM deposit. Tile H deposit does therefore not

form a ecnttnuous level and would not have been understood if the
site was not excavated on a broad spatial scale.

Probahly at the end of the Last G.lacialMaximum a large single block

of sandstone was dislodged from the roof of RoseCottage Cave.

This dislodging occurred during a hlatus in occupation and landed in

tile tntersectlon of levels dated to 20 600 ± 260 BP and

13 360 ± 160 8P. It covered an area of approximately 3m2 and

Weighed several tons. The impact of this block of sandstone
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MUB grapll displavs a large difference between the MUS values for

the late Pleistocene and Holocene.

A strong preference for hunting large ungulates (as opposed to

medium and smaller ungulates) could be at the basis for the strong

raprescntatlon of the large ungulates. As reterrsd to previously, the

social decisions and control OVer hunting patterns. can be detected

at Ross Cottage Cave. This occurrence will be discussed in more

detail in the final chapter.

Giver1 the aim of this dissertation, it is important to remember that

the ultimate endeavour of the faunal analysis is to understand the

utilization of lithe meat around the bones ". that Is, the inferring of

human behaviour in the exploitation of animals. The next step in the

development of this dissertation Is a dlscusslon of the patterning in

the archaeological material InjOJari~ caused by human actions and

decisions.
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and can therefore recover more easily from environmental

perturbations than larger species.

The lower temperatures during the late Pleistocene at Rose Cottage

Cave (as indicated by the charcoal analysis (Ester!1uysen in prspl)

would have led to a decrease of primary production of the grassland

(JF Thackeray 1980:223). This would have reduced the carrying

capacity of the grassland. £quus cepensts and Megalotragus prtsous

are large ungulates with a postulated slow reproductive rate (JF

Thackeray 1980:222) as well as an overall higl, energy need {Brink

1987:80}. Their extinction can thus be attributed to the progressive

decrease of ths grassland carrying capacity during the late

Pleistocene.

The relationship between the expected biomass (MUBe) and

corrected (MUBk) biomass, provldes further evidence for a high

biomass in the late Pleistocene. Given the significant relationship

between expected and archaeological biomass in the late

Pleistocene, we Can assurrte that it is not preservational bias that is

the reason for the large ungulate presence in these levels".

Although the model does not suggest that there is an over-

representation of large ungulates in the late Pleistocene, the plotted

"As part of the calculstlon of the corrected biomass, the equation proposed by
Behrensmeyer ot st (1979) as a correction for the IxoservatlQf1al bias against small
animals, was calculatGeJ.A two sample t-tsst showed that tho archaeological MNI and
the corrected abundance estlmete le highly correlated (t",,·O.066; P=O,96j d.f, =6). This
supportS the above evidence that there Is no uncue preservational bias against thE!
smallor ungulates (except, of course, in the late-Holooone levels) (see forthoomlng
publioatlon Engela and Grant),



66
animals with a low badyweight (MUSk)' were calculated for Rose

Cottage Cave (see again Table 7; Figure 9). The hypothesis that

there would be no difference between tile expected biomass

(MUSe), tile corrected biomass (MUSk) and the archaeological

biomass (MUSe) was tested by Students Tvtssts". TI1e relationships

between expected and corrected, and expected and archaeological

were statistically significant in the late-Plelstocane and earlv-

Holocene levels (Table 8). There was thus no over-representation of

large ungulates nor a preservational bias against small animals in

these levels.

As can be expected, tile biomass values calculated on both the

arcllaeological and corrected formulas, are the highest in the late

Pleistocene. Tile decrease in biomass in the Holocene is linked to an

increase In the relative ebundance of small and medium ungulates

and concomitant decrease In large ungulates. JF Thackeray

(1980:222) suggests that the increase in the relative abundance of

smaller ungl.llates as well as extinction of larger species, can be

linked to their respective reproductive strategies and thus population

recovery potential. Smaller epscles have a liigh(3r reproductive rate

• H(1)0 : MUSe/MUSk .. 1
Hs : MUSe/MUSk ¢ 1

H(2)0 : MUSe/MUSe., 1
He : MUSe/MUSe ¢ 1

AlthOugh neither the Rosa Cottage data nor the publlslled. data Is normally distributed, I
have deolded to contlnue using the student's T test In order to compare OWresults with
the results obtained by Thackeray (saa forthcoming publication discussing statlstloal
problems with tills tsohnlque, Engels and Grant),
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biomass (MUBe)U call be used to understand selective predation as

wall as preservatlonal biases at the site.

The model postulates that when there is a significant relationship

between expected (MUSe) and corrected (MU8k) values, it is an

indication that there is no preservational bias against small

ungulates as well as no selective predation. WI;t~flthe relationship

between expected (MUSe) and archaeological (MUSe) biomass is

Significant, there is no over representation of large ungulates.

MU8e and MUSk significant

(Ie. taphonomlcal biases factored out)

Samples I Student t-te~t-llrl1Plica~~onB

no preservational bias against small

animals

MUSe and MU8e significant no over representation of large

ungulates

The archaeological MU8 values (MUSe), the expected MUS values

(MUSe), and the values as corrected for preservational bias against

"Expected Mean Ungulata Biomass

(MtJB) IZII·10(·HlN),.M

where
N ,.., nLlmblijr of species tn community.
(log (MUa)~ "" (0.123 x N) '" 0.136; as determined by F. Thaoken,w 1980:21 e. This
equation was developed by using non-linear regression on data c.ollectGcJin Namibia. It
is (ecognised that this equattcn applies primarily to Namibian ecological condltlons
(F.Thackeray 1980: 218) Ullt, given the lack of similar data for SOl.lthAfrica, It was
decided to apply it to species identified at Rose Cottage, F.Thcickeray also applies this
data to species Identified In Pleistoceno and HOloceno tevela atthe South African s{t~g
of Klasles River Mouth, Nelson Bay Cavo, l3oomptaas, Elands Bay Cave, as well as,
Apollo 11 and eleven Other Namibian sites),
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(ij) Mean Ungulate Blornass

As a turthe: indication of environmental conditions during the

occupation at Rose Cottage Cave, the Mean Ungulate Biomass"

(MUS) 1,8S been calculated for each level (Table 7; Figure 9).

Thackeray (1980:216~223; 1981) es: ,blished that tile statistical

relationship between the biomass calculated on the species

observed in the archaeological sample (MUSa), biomass corrected

for preservational bias against small species (MUBk)b and expected

'Mean Ungulate Biomass

MU13";£ (B~)')

where
81 "" msan adult moss of Bachspecies
nl "" no Qf Indiv1t.lual'sof each species
N "" total number of animals In community.

bCorrected Mean Ungtllats Biomass

(MUS) k..:r (EJiJ"e)

where
81 .. maan adult mass of each species
N "" total number of animals in each community

FS
1"&""'0. S91os"bodYlvtillg17t) -1.2)

(Fe as determined by 8ehrensmeyer at 8/1979 and correctly published by F.Thackeray
1980; where Fs '" frequency of occurrence of species).
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the correlation between Mn and any of the other levels were in the

lower 40 percentage and upper 30 percentage range. The internal

correlation of faunal species composition in contemporaneous

levels, was well defined and showed a step! ~ j Ittem of reduced

correlation over time.

The above evidence is seen as an indication that the faunal

selection at the site, though always confined by the parameters set

by the environment, was under a strong degree of social control. If

the hunting pattern of the communities occupying Rose Cottage

Cave was based purely on environmental availability, it could be

expected that the reconstructed faunal community structure would

be as 11ighly variable as the fluctuating environment (Esterhvsen in

prep)". The reconstructed faunal communities displayed a marked

degree of uniformity within levels closely dated, end corresponded

to broad technological periods.

·A similar pairwise Spearman rank correlation COefficient was calc\.llated on.the plant
species preliminary Identified through the charcoal analysis. In contrast with the strong
correlations between the faunal ocrnruuntttes of gro\,Jpedlevels, a highly variable picture
emerges for the plant specles. A large proportion of the correlations are not !lignifieant,
S.omeof the levels are so highly negatively correlated that it cannot be, statistically, by
chance alone 1M.Grant personal communication), Although It is known that there are
preferred species during the collection of firewood (Archer 1990), It 1$ still assumed that
charcoal analysis reflects environmental changes more accurately than faunal evidence.
It Is thus assumed that the high clegree of plant species variability between the levels
refleCts the changing environment melre accurately. Unfortunately, these calculation CIre
prelinllnary and conclusive Interpretations awaits final Identification work (see
Esterhuysen in prep).
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The area of L5 and M5 contained the highest Irequencv of formal

tools. Most of the bladalets as "IIell as broken f1ake~blades were also

excavated in these squares, Tile three backed tools excavated in H

were also found In this area. It tl'1US seems that in contrast to the

cores, chips, chunks and flakes IIIt"lerial of the first stage of

knapplng) stone that was more elaborately f}rocessed, occur in a
separate area. This is a relatively secluded area trrat is located

between the big sandstone block and the sandstone boulder that

resulted in the formation of the cave and shored up the deposit (see

Figures 2 and 10). 01, excavation, square L5 also cat1t'ained a big

hearth with a number of heat splintered stones as v s a flat

block of stone that COLlld have turrctlonsd ideally as alii anvil.

As can be expected from this discussion, when the evenness and

richness Indices are consldersd spatially, the nori-torrnal assemblage

has the lowest richness and lowest 9Ve!ln9SS indices in the area of

squares 04 and P4 - the typical pattern expected in a knapping

area. The sample size for the spatial distribLltion of formal tools is

very small (and ignoring those square where the sample size is less

than three) f an indication of a high richness index for formal

material can be Tound in square L5. The spatial differentiation of the
tormat ElI1dnon-formal material is thus born out by the diversity

indices.

It is of interest to note that the I,ighest concentration of ostrich egg

shell Is In squares M5 and N4. This area contains a low freqLtenoy

of non-formal stone tools, but a high frequency of formal stone. It
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at Rosa Cottage. It can also be seen as an indication that meat was

a valuable resource and that the option of gourrnet utilization of

only the choicest parts of the hunt, was not exsrclsed.

Spatial configurations

The spatial scope of tne H level was limited and it is recognized that

the archaeological excavation does not correspond to the complete

cccupatlon area of ths inhabitants of the cava at the H period. T{'\E)

spatial patterns detected are therefore painfully Incomplete. None

the less/ I will discuss some indications of the spatial articulation of
material culture.

The higl1 concentration of cores In square P4 coupled with a high

concentration of chtps ami Chunks In the two adjacent squares of
04 and 041 clearly points to a confined Mea of knapping. The spill

ar a of refuse around the knapping of cores, has been well

documented (Totl, and Shick 1986:27-28; 65) 811d it is interesting

to note that squares Q4 and 04 both contain small hearths. Givan

the high presence of flake-blades in the H assemblage It is

Interesting to note that end-struck flakes appear in 1:1 spatially more

ccnoentrsted area than stde-struck flal<es. AlthoLlgh the Ilighest

occurrence of flake-blades is in LSI the highest occurrence of
utilised bladelsts is in P4. It thus seems that, some of the

production process of bladslets, as well as their eventual use was

spatially concentrated in the area where the first stage of knapping

also occurred.
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As discussed ill tile methodology chapter IChapter Four)' tile

diversity Indices provide a 'shorthand' easessrnent of the structural

properties of a sample. The H 1~)Veldoes not display fil strong

difference between the structure for the non-tcrmst and formal

stone assemblages. Although aiming at dlfferent end-results, the

knapping procedures for the n0I1·fOr11181and format assernblages

seem to be closely related. It is proposed that the producers of the

stone artifacts in the H level were not making an effort to estebllsh

tile formal tools as a distinct category !See Chapter Ten for further

dlscuselon of diversity indices).

When discussing the food and density values for tilA skeletal parts

Identified in H, they need to be considered separately for each

bovias« size category. In the bovtdse size category 1 tile bone.

assemblage is due to human transport decisions and not bone

attrltlonel factors. TI11sutility curve indicates that nearly complete

carcasses of animals ill this size category were brouqht back to the

site. In the bovtdse size categories 2 and 3, the dominant driviJlg

factor in tile construction of the bone assemblage, Is the specific

density of the bone. A bulk consumption strategy is a Visible, but

subordinate factor. None tl1e less, it Is reasonable to suggest that

for size categories 1, 2 and 3 most of the animal Was carried back

to the horne base. It' turn, tills could be see" as an indlcatior, that

the huntIng parties had to be a relatively large size to be able to

carry sucl, a large peroentage of the killed a"imal back to the site.

Hunting was probably also carried out close to the site but the main

fOCLIS of settlement did not move to tile killed animal and remained
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general occurrence (3,8 times more). Thus, although utilitarian

activities were prirnarily performed by ttaka-blades and Hakes, in the

H level formal tools were also used extensively. The higl'1 incidence

of opaline material in the uttllaed assemblage could be indicative of

a preference for rnatarls] that produces high-quality cutting edges

and provides a greater degree of control over the knapping

technology. It coufo also, however, be a factor of ease of

identification. An anomaly is the presence of a number of chunks

and chips with utilisation damage. Although this could be attributed

to erroneous identification of utilizatioJ''l (but see discussion in

Chapter Four) I the preliminary residue Analyses at Rose Cottage

Cave indicate thst there are organic residue on churrks and points to

the fact that they 'lave indeed been utilised (personal comment B.

Williamson). It is not clear, however, whether tile utilised c~,unks

(and Cliips) were used in their present morphology or whether they

are the result of utilised edge of stone artifacts being' cleaned' .

In the re-worked 8ssemblagf there is a preference for opaline

material, With a strong selection for translucent opalfne, When the

preferelica for opaline is seen In conjunction with the bigl,
p,'oportion of cores, it can be proposed that the stone 111ateriaIfrom

previous occupation levels was primarily seen as a source of raw

material. The selection for translucent opaline could, however, be

indicative of a ncn-technlcet consideration. The H level stone

assemblage also contained a number of unwerksd Middle Stone Ag(1.

pieces (7) I The H level was occupied after 8 hiatus and clearly

material from previous occupatlons was picked LIPand re..used.
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Discussion

Level as 8 unit

As can be expected at sn occupatio" site, tile stone assembl€lge of

the H level contains a higl, number of chips and chunks. This

indicates that stone knapping took place in this level. Typical of an

Industry dated to this period (8 614 ± 40 8P and 9 250 ± 70 8P)'

the Inajority of the flakes are side-struck. Many flakes had a broad

striking platform and many large macro-lithic flakes were present.

There is quite a sizeable contribution of bladslsts, which can be

seen as U techl1ologlcal carry-over from the bladetet ..domlnated

industries in the levels below H.

The formal assemblage iii H contained a number of miscellaneous

and broken tools. Coupled with the low percentage of formal tools

(relative to other levels at Rose Cottage Cave) this must be Seen as

indicative of the 'Informal' nature of the retouched assemblage in

the H level.

Wlien the frequency witl"! which certatn types of artifacts appear 1I"l

the utilised category is compared with tl'\eir frequency of occmrence

in the ~leneral assemblagel It bscornes clear that certain stone

material categories were preferentially utilised. As noted above

(Table 10), flake~blades occur at 5,71 times and flakes at twice the

frequenoy in the utilised category than their occurrence in the

general assemblage would lead one to predict. There is also a

preference 'for utilising specifically ertc-struck flakes. Fonnel tools

also have a 11igller occurrence in the utilised assemblage tllar1 their
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In order to establish which of the two patterns is dornlnant,

Spearman rank-order correlation coefftclents were calculated (pair-

wise). For ths bovidse size category 1 the relationship between

percentage occurrence and percentage density is not significant,

while the relationship between percentage occurrence and

percentage food value is significant, positive and moderately strong.

-bov 1: %MAU & %den p= .0573

%MAU & %FUI p:= .0404, r =: .6482

Bovldae size categories 2 and 3 have significant rstattenshtps

between psrcerttsqe occurrence and percantaqe derlsity. The

coefficient level for the raletlonshlp of percentage density and

percentage occurrence is however, higher than the coefficient levels

tor percentage occurrence and percentage food value. In size

category 2, the correlation coefficient for percentage occurrence

and percentage density is high wheraes the correlation coefficient

for percentage occurrence and percentage food value, while not

unimportant, is far lower. In size category 3 the correlation

coeffioielits for percentage occurrence and percentage. densltv as

well as percentage OCCUHi:ll1ceand percentage food value are
cornparable:

4Jbov 2: %MAU & %den p == .0005, r == .9687

%MAU & %FUI P == .01 06, r == .71 01

obov 3: %MAU & %den p:::;.03851 r== .9265

%MAU & %FUI p == .0414, r= .9122
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and 04. It was densely filled with small fragments of mostly long

bone pieces. Thls pit could have been purposely dug for the burying

of refuse bone; or It could have been constructed for another

function that became obsolete, and it then was recycled as a bone

refuse pit.

The skeletal parts identified to bovtdee were grouped into the four

size categories and the density and food values were calculated

(see Appendix Two). XY-scatter plots were produced (Figure 20).

The sample size for bovidee size category 4 was too small to

warrant calculation.

For bovidae size category 1, 2 and 3 the percentage occurrence

plotted against the percentage food, displey, by visual inspection,

consumption site bulk utility curves. The plots for percentage

oceurrence and percentage density demonstrated a straight linear

relationship. The plotted relationship between food value and

occurrence indicates that a bulk utilization strategy was followed

during the occupation of H"level; skeletal parts with moderate and

high food values are present at the site and It is thus clear that only

skeletal parts with low fOod values were hot brought back to tile

site. On the other hand, the linear relationship between percentage

ceourrsnce and percentage density indicates that the survival

potential of a bone in tile H level is directly related to its specific

density.
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remnants of SOITleburnt organic matter. Significantly, the two

squares that contained some of the lowest density of stone material

arid no features, squares M5 and Ntl, contatned the highest

concentration of ostrich e.gg shell. One very small ostrich egg shell

bead (4.85mm in diameter) was excavated in square P4, while four

half~finished beads were excavated in squares 04, P4 and 04

(Figure 17).

Worked bone

Two pieces of polished long bone were excavated in square P4

(Figure 18). Although tile one piece Is not complete, batt, have a

triangular morphology as well as smoothed edges, and this leads

one to interpret them as awls.

Bone metel'lal

The H level produced one of the richest bone assemblages in Rose

Cottage Cave - over 9kg of bone was excavated from the nine

squares that constitute H. Most o'f this bone (7.9kg) carne from

squares on the western side of the block of sandstone (Figure

19). In this area, the bone was exceptionally well preserved but

in small fragments. Bone on the eastern side of the block of

sandstone was not as well preserved,

As already discussed In the section dealing With the features

excavated in H, a bone-ttllsc pit was situated between squares P4
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04 are also the squares with the highest occurrence of quartz. Raw

material I cther-than-opaltns' i have the highest frequency in squares

Q4 and 04 (Figure 15).

When the diversity indices for the stone material are calculated for

each square (Figure 18) I the highest richness (thet is, the widest

variety of artefact types) for the rormal material is in square L5, and

for the non-formal materiel in squares K5 and J5. The lowest

richness for tile non-format material is in squares 04 and 04; these

two squares also have the lowest evenness indices for ncn-tormal

material.

Three very clear hollows were visible ln tile block of sandstone in

square La and M5. These depressions were small, round and about

1OOrnm deep, with smoothed edges. It seems plausible that these

hollows were used for grinding some material. TI,e two pieces of

groundstone that wars found, were In the square adjacent to these

hollows.

Ostrich egg shell

In the H level 95.69g of ostrich egg shell was excavated (Figure

17). The ostrich egg shell was very soft, decomposed and

fragmentary and I am thLIS not able to compare its weight with the

weight of a fresh ostrich egg shell (± 250g). A few pieces '''1
squares L4, N4, 04 and P4 displayed a black substance On the

surface. It was not clear If this was from manganese staining or the
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Figure 11 lists the stone material from H in a diagrammatic

spatial basis. The higllest occurrence of cores is in square P4 with

the hlglle$t percentage of chips and chunks in the two adjacent

squares of Q4 and 04. This area also has a high concentratlon of

end-struck flakes (squares P4 and 04) I in contrast wtth side-struck

flakes which are spatially more evenly spread across the H level.

The highest concentration of bladelets is in square L5 whilst broken

bladelets occur in high frequency in squares M5 as well as P4.

Tile sample of formal tools is small and spatial patterning should be

approached with cuutlon. What is of interest though is the high

occurrence of backed tools in squares L5 and M5 • the area witll

the highest frequency of broken bladelets.

Figure 12 presents the spatial occurrence of utilised stone

artifacts. The highest concentration of utilised stone material is in

squares P4 and 04 which Is tl"le same area where the general

highest concentration of stone artifacts occur.

The highest occurrence of re-worked material is in square M5. TI"Ie

spatial dlstrlbutlon of near-attered material corresponds to areas

where hearths occur (Figure 13 and 14).

Tile spatial distribution of raw materials for H Is schematically

represented in Figure 15. For the non-formal assemblage, the

11ighest occurrence of opaline is in squares P4 and 04, with a

sizeable component of opaline In squares M5, L5, 8qLlares P4 and
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The diversity indices (richness, evenness and diversity) for the total

H stone assemblage, were calculated separately on the formal and

non-formal material, as well as on the combined totals for formal

and non-formal material (Table 15). As discussed in Chapter Four

(Methodology) and Appendix Three, the usetutr-ess of these indices

lies not in their absolute values but in their values relative to each

other. For the H level, the indices calculated on non-formal material

are lower than the indices calculated for the formal tools. This

indicates that the non-formal assemblage is less variable than the

formal tool assemblage (lower richness) I and characterised by a less

even spread of items per tool category !lower evenness) indicating a

greater degree of emphasis on certain tool types. In the first stage

of knapping, a number of chips and chunks are produced resulting

in a non-formal assemblage witt, a restricted and standardised range

of stone hrtifacts (tool types).

Spatial configurations

Although the spatial extent of the H level was not extensive,

distinct features were excavated and it is valuable to consider the

spatial distribution of material. As already stated, the greatest part

of the stone artifacts assemblage in the H level is constituted by

"on-formal material; it is thus no surprise that the spatia! distribution

of the non-formal material is the dominant force in the spatial

patterning of the combined stone matarlal.
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A number of stone artifacts in tJ displayed signs of having been

affected by high temperatures (Table 12). The frequency occurrence

of artifacts in the heat-affected assemblage, is not much different to

their frequency of occurrence in the general assemblage· for

example chips and chunks occur at 66,78 per cent in the general

assemblage and occur at :::6,25 per cent in the heat-attected

assemblage. Similarly, cores constitute 4,21 per cent in the general

assemblage and 4,37 per cent of the heat affected assemblage.

In square L4 three grounclstone pieces were found - a fragment of a

palette and two pieces of an upper grindstone. The groundstone

pieces were $0 fragmentary that one was not able to tell if they

were from a bingle grindstone or from two separate grindstones.

Small fraqrnents of ochre and haematite were also found in squares

P4, 04 and M5 (Table 13).

The raw materials used for stone material In tile H level are given In

Table 14. Opallne is tile material of cholce: 61,2 per cent of all non-
formal material Is produced' on opaline and 90,9 per cent of all

formal tools are manufactured on opaline. There is also a preference

for the production of artifacts on translucent opaline. When the

stone material manufactured on opaline. is considered, it is clear that

52,18 per cent of the non-formal material are translucent opaline,

and 60 per cent of the formal tools are produced on translucent

opaline. Not-with-standing the preference for opaline, a size-able

component of stone material was also manufactured on hornfels,

tuffaceous rock, quartz and other material.
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EltlSIYSE3d. When combined, the broken and 'unstandardised'

miscellaneous fOFn1Fd tools form the biggest category of formal tools

in eM.

In ths utilised assemblage the preference for utilizing flakes and

blades is quite clear. There are only three utilised formal tools in the
eM assemblage. It thus seems that blades and flakes were primarily

used in econemlc activities. whereas secondary retouched tools

probably fulfilled soma other purpose. Once againl the preference

for opalinA, material is obvtcus and thls has already been discussed

in the H level chapter.

As for the H level, there is a strong preference for opaline in the re-

worked category. Witl"n the re-worked category a strong emphasis

was placed on the manufacturing of formal tools. The choice of only

opaline rnatertal, c.oupled with the high incidence of cores polrrt to

the fact that previous o",cupatlon material served as a ready source

of raw material,

Compared with the H level, hi the eM leval there Is a greatsr

polarity bstwsen the richness and evenness indices calculated on

the non-formal material and the rlchness and evenness indices

calculated on the formal material (se\s Table 22). This indicates that

In the eM levell more smpl"lt1sis was placed on creating a difference
between the formal and non ..formal, stone assemblages than in the

H level.
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assemblages that are primarily produced due to bone destruction

factors and It would be wrong to try to deduce any human transport

decisions in such an assemblage.

The sample of skeletal parts in the bovidae size category 4 is so

small that the statistical relationships were not significant.

Discussion

The broad area of deep eM deposit in squares N3 and N4 (next to

the block of sandstone), contained no conventional tsaurres and

could be designated as a relatively 'empty' space. Although no plant

material was excavated in this area, it would havs been Ideal as a
bedding hello III. Tho feature Is adjunct to the I11g11e5tsection of the

block of sandstone and, at the time of the eM occupation, this

could have functioned as a natural wind barrier. Although a

substantial amount of ostrich egg shell was excavated in squarer N41

the occurrence of ostrich egg shell in bedding material is not
-e,

unlmown (see slmllar occurrence iI1 Elephant Shelter, Wadley 1979).

As can be expected at em occupation site, tl1e higl1 number of chips

and chunks as well as the presence of cores indicate that stone

knapplng took place in the eM level. Unfortunately, eM has a low

number of cores, TI1is small percentage of cores could possibly be

due to a sampling bias. As OElii1 be seen in the dlscusston of

inventories for more cornplstfJ levels, cores tend to cluster spatially

and, for the stone assemblage, not all the squarse In eM were
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dsr-sltv, as well as percentage occurrence and percentage food

value are all significant, positive and strong:

'bov 1: %MAU & %den p:::: .0022, r= .9679

%MAU & %FUI p;;: .0098, r:::: .8165

0bov 2: %MAU & %den p:::: .0004, r:::. 7868

%MAU & %FUI p:=: .0003, r;;: .8063

Since all the relationships are statistically significant, It is important

to look at the degree of correlation. In the bovtdea size 1 category

the strongest correlation is between percentaqe occurrence and

percentage density (96,79 per cent], indicating that the primary

generative factor was the factor of bona density. In bovldes slze

category 2 the correlation between percentEl.ge occurrence and

percentage toad value is marginally stronger (80,63 per cent) than

thl:3correlation between percentage occurrence and percentage

density (78r68 per cent), This indicates that the food value of each

Skeletal part (processed in a bulk utility strategy) was the dominant

causal factor In the formation of the assemblage.

In bovldae si~e category 3 the relationship between percentage

cccurrsnea and percentage density is significant, positive and

strongl whereas the relationship betw< df1 percentage OCCurrl;H1ce

and percentage food value is not significant:

CIIbov3: %MAU &. %den p:=: .0183, r == .9630

%MAU & O/oFUIp:=: .1304
Acoording to the skeletal part model proposed by Grayson (as

discussed In Chapter FOLlr), the above relationships are indicative of
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concentration of bone in tile area to the west of tile big block of

sandstone.

As for the other levels at Rose Cottage Cave, the skeletal part food

values were calculated for bovkie« grouped into four size

categories. XV-scatter plots were generated for the skeletal part
percentage occurrence against percentage food values. For all four

of tl,e bovtaee size categories, a bulk utltltv strategy became

apparent (FigurPl 26),

When the dansltv and food values for skeletal parts in similarly

grouped bovtds» size categories ware ealcufatad, bovids« size

categories " 3 and 4 displayed a Similar curve between percentage

occurrence and percentage density as the above-calculated

relationship between percentage occurrence and percentage food

value. The plot of the percentage density calculations tor bovida€J

Site category 2, ext'\iblted a straight Unear relatlonshl.p between

percentage occurrence ,mel percentage density, that is, the

preservation poterlclal of a eM bone in bovidae siZe category 2 1$In

direct relationship to its density.

In an effort to determine whE.ltlier the food valLIe or the denSitY

value of tlie bone was tile p.rimary factor in the genc,ratlc>I1of the

archaeological assemblage, paired Spearman rank ..correlation tests

were done. In the bovidse si?e categories 1 and 2, tl1e relationships

between percentage occurrence and percentage denSitY, as well as



93
Worked bone

A larga number of worked bone pieces were excavated in CM

(Figure 23). Four separate plsces of; hroken link shafts were

excavated with one piece still clngular and unttnlshed. An interesting

piece of bone material wlth a number of clear r\egative flake scars is

Illustrated in Figure 23. These flake scars could have beef"! caused

by crushing during marrow extraction, but given the regular nature

of the I"\egatlve flake ecars, it is suggested that this piece is the

result of controlled bone working actlvitv. A piece that can be

described as an awl as well as a piece of ,.,ighly pOlished bone flake

indicates that bone material was used in a number of activities.

FigLJre23 shows the root of a polished and smoothed tooth, The

tooth was so higl,IV polished that the direction of the striation marks

could not be detected.

Bona material

Based on the weight of the bone it can be said that bone was weH

"r'sservad In the eM level; over 11 kg of bone fragments were

excavated (Figure 24) of whicl, 204 <fragments were Identifiable,

Unfortunately the in situ bone was extensively tractursd due to

unknowli post"depositional factors, and thus crumbled on

excavanen. In the level above CM - Ph - 12kg of bona was

excavated. but 418 fragments If/are identifiable to either spacies,

.genus or size categol·Y. Although the refuse bone weight is

relatively well spread Over most of the excavation, there is a lilgher
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As for all the other levels, diversity indices (richness, evenness and

standardised diversity) were calculated (Table 22). These indices

were calculated on the combined assemblage, non-formal material

and formal material. When the indices calculated on the non-formal

material are compared with the indices calculated for the formal

rnaterlat, the expected pattern of lower richness and far lower

evenness for the non-formal material emerges. In the first stage of

knapping (non-formal) a limited variety of artefact tvpes were

produced (lower richness); within the restricted range of artifacts

that were produced, certain types were emphasised (lower

evenness). A wider variety of tool types were produced in the

forl11al categories (higher richness) with a far better apportionment

of tools across these categories (higher evenness).

Ostrich egg shell

The eM level produced quite a sizeable mass of ostrich egg shell -

157,4 gram (Figure 22). The I,ighest concentration Is in square

N4 (60,7g) witt1 the two adjacent squares 04 and M5 producing

37,8g and 33189, respectively. There rs t~ distinct nen-cccurrerrca of

ostrich egg shell in squares of the scuth-westsrn part of the

exoavatlor'l. Three separate ostrich egg Shtlll beads In various stages

of manufacturing, were also found in squares P4, 04, E1I1dN4
(Figure 22).
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occurs eight times more frequently in the re-worked assemblage

than in the general assemblage. Except for one artefact, all the

reworked stone material was manufactured on opaline antiques.

A number of stone artifacts (279) also displayed Signs of heat

alteration (Table 19). As can be Seenfrom the table, the proportions

of heat-altered stone artifacts within various classes do not difHH

greatly from their proportions in the general assemblage,

A large number (15) of rntscsltanaous groundstone work were

present in the sample, but were unfortunately so fragmented that
they could not be classifierj any further. One complete palette, d',

well as, (possibly associated) minute pieces of OChre,sPSCUIS(itt:

and haematite were found in squares M3 and 04 \ fable 20).

Table 21 lists the raw material used in the produotton of stone

artifacts in the eM level. Opaline is clearly the preferred material

(60,6 per cent), particularly In the formal categories where 77,60

per cent of the stone material is manufactured on opaline. Despite

the preference for opaline as a raw material, other raw materials

such as hornfel91 turtsceous rook ar1drelatively fine..grained

sandstone, ware also used. The presence of a small amount (5,3

per cent) of chips, chunks and manuports manufactured on quartz

material conforms to a pattern of quartz prssencs in levels dated to

8 380 ±70 SPand 9 250 ± 70 BP.
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in the utilised assemblage than in the general assemblage (5,05 per

cent), indicates that: flake-blades are nearly four times more likely to

occur in the utilised assemblage. Although it is impossible to state

categoricallYI the broken bladelets were of such a small morphology

that it seems likely that they were derived from bladelsts (see

discussion in oortcluslon on stone classification system). Flake-

blades, and in particular, bladelets. were specifically selected for

utilisation. The percentage occurrence of chips and chunks in the

utilised assemblage is only 21,34 per cent - far less than their

occurrence in the general essernblaqe (64,57 per cent). Opaline is

the. preferred raw material of stone material chosen Tor utilisation

(9',95 per cent; ',5 times more then the occurrence of opaline in

the general assemblage).

There are 53 (1.3.3 percent) stone artifacts that could be identified

as having been re-worked, that is, displaying some previous flake

scarring older than the present flaking (Table 18.}. The majority of

re~worked material are flakes and chunks (29, 16 per cent; 30,19
"per cent, respeotively); this is more than their occurrence in the

general assembla~', where chunks OGClJr at 19,79 per cant and
flakes at 26,39 per cent. Cores ccntrlbutsd 24,52 per cent of the

re-worked assemblage. When the percel')tage occurrence of the

categories of stone artH-:lCts in the re..worked assemblage are

compared with their percentaqe occurrence in the general

assemblage, It is clear that cores occur eight times more frequently

in the re-worked category. Similarly, formal tools constitute 9,43

per cent of the re-worked assemblage and, as a combined category,
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category !25,39 per cent). Side-struck flakes are, by a small margin,

If1 the majority.

The eM sample did not produce a large number of formal tools -

47 (1,19 per cent) - but within this small sample a wide variety of

tool types occur (see Table 16). A sizeable portion of these formal

tools were scrapers (21,27 per cent of the formal tool assemblage)

that ranged in size categories from small to large. Knives (10/63 per

cent), backed tools (8,51 per cent), a ventrally retouched bladelet,

adzes (8,51 per cent), spokeshave (4,26 per cent) and an awl were

also found. Eight tools were so broken that thsv eQuid not be

classified, ~H1d10 tools were uriclasalflable and were called

'miscellaneously retouched pieces'. Combined, the two categories

of broken and miscellaneous, form the biggest group of formal tools

(38,29 per cent).

A number of' stone artifacts displayed utilisation (2, 24 per cerrtl.

The majority of the utilised stone material (Table 17) are Side-struck
"and end-struck flakes (39,32 per cent); compared to the percentage

occurrence of flakes in the general assemblage (26,39 per cent) it is

clear that flakes occur 1,6 times more in tl,e 1.Itilised (lsSernblage

than in the general assemblage. The OCCUrrEH1ceof utilised flakes is

thus not just a reflection of their presence in tl1e general assemblage

but indicates that flakes were specifically selected for 1.ltilisatlon,

There seems to be no specltle preference for either side- or end-

struck flakes, but flakes of smaller than 30111111dornlnate. A similar

mucf higher percentage occurrence of flake-blades (20122 per oentl
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pits, their wslt-detlnad edges as well as tile 900 angle of their walls

. it is suggested that they were deliberately excavated by tile

occupants of tile cave.

On the western side of the excavation, in square Q4 a small

concentration of charcoal and ash was designated as a hearth. On

the eastern side, a large concentration of ash and charcoal was

evidence of a hearth that was built on the surface of the big block

of sandstone; a smaller concentration of ash and charcoal indicated

a second hearth lin square K3). In the immediate vicinity of tile

smaller hearth ill K3, at') area of dense concentration of bone

fragments was noted.

Stone material

The eM deposit occurred in 16 squares and a representative sample

of the stone material frorn a random sample 10 squares was

analysed (Q3, C4, M3, M4, M5, L3, K3, K4, J3, K4, J3, J4). Table

16 provides the inventory of the 3 957 stone artifacts. As can be

expected, chips and cb! -nks constitute tile majority of artifacts,

I1C.'I01Elly64,57 per cent. Eight rnanuports were also noted. Cores

contributed only 3," per cent of the assemblage with the majority

- 78 (54,04 per cent) - being irregular. Lil<o the H levell eM has a

sizeable assemblage of tlake-blatles (6,05 per cent). once again,

like the H level, the majority (83(80 per cent) of flake~blades are

smaller than 260101 (that is bladelets). After the combined

categories of chips and chunks, flakes constltute the next largest



CHAPTER SEVEN

eM LEVEL

Features

The OM level is an orange-brown deposit that, at a depth of about

500mJ11below surface, occurred over most o'f the excavation. In the

north-eastern corner of the excavation (squares J5, K5, L5 and a

section of M5) eM deposit was absent- possibly due to erosion. A

stratigraphically irlteresting feature occurs between squares N3, N4

and the big block of sandstone in the eastern part of the

excavation. It apoears that over an extensive area (see Figure 21) in
situ deposit of the Hand LB levels were removed and eM deposit

subsequently formed (See Figure 4). Once again, the angle at which

the eM deposit cuts into the lower deposits is so distinct and at

such a well defined 90° angle, that it is proposed that this was a

deliberate action and not the result of animal disturbances or natural

erosion of the Hand L8 deposit before eM occupation.

In OMI the conventional features of hearths and pits occur on the

eastern and western side of this cut-awav trench. On the plan

drawing of eM two large pits and one smaller pit call l,e clearly

seen in square P4 (Figure 21). The edges of these pits were well

defined and they were stone lined (see Figure 4). UnfortLlnately

these pits did not contain any material and were filled with deposit

of a slightly different colour from the rest of the level I In square 0.4,

the top of eM deposit was removed by a similar cutting of the Ph
deposit into eM (see Figure 4). Given the restricted scale of these
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seems that the ostrich egg shells (used as water containers, and in

bead production etc.) were being processed, used or discarded

away from the first stage of stone knapplng.

The three pieces of groundstone work occur in L4, a square that

also does not contain high frequencies of other artifacts. At the

begirlning of H occupation, square L4 must have been bare rock and

the H occupation debris was the first material to cover part of this

rock. In the adjacent square, K4, there are three hollows in the big

block of sandstone. The portable groLll1dstone work thus occurs

next to these permanent grinding hollows. Tills does not correspond

to the spatial occurrence of ochre and one can thus safely assume

that the material that was ground was not colouring material.



CHAPTER NINE

JA LEVEL

Features

Level Js occurs at a depth of approximately 250mm below surface

In the Q4 square, it varies in thleknsss from between 1OOnim and

200mm and extends across the full 20 squares (Figure 31). Like

the other levels, Ja slopes from west to east.

There were two large, readily identifiable hearths In Ja and three

smelter ashy concentrations. TI'€l two big features, 0'19 in square L3

and the other one extending across squares P3 and P " were

designated as hearths based on the density of charcoal. The

western hearth was approximately 86mm by 400ml11 and the

eastern heartl, was approximately 600mm by 400mm. TI,ers were

also three ashy features in squares 04, KGand K3. These features

were considerably smaller than the readily identifiable hearths and

consisted of ashy areas of distinctly darker and softer deposit but

did not contain particularly high concentrations of eherccat.

On the eastern side of tl1e excavation thrae features Were labelled

as pits. TI1ese features had clearly distir,guishable edge.s and

continued beyond the depth of Ja deposit into the next level, PI,.

The two IElrger I.its in J5/KG and K3 were capped With a layer of

large stones and the smaller pit (In K5) had three relatively large

stones lying at the side of the pit. The deposit in the three pits in

Ja, though of a slightly different colour, was no different from the

rest
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The slze-sble occurrence of worked and un..worked ostrich egg

sheil, as well as, the well preserved diagnostic and undiagl1Qstic

bone material leads one to suggest that the absence of worked

bone is not a preservation problem but a deliberate social cholce of

the community. The hearth area of square M5 contains both the

highest mass of ostrich eggshell and urtdlaqnostic bone and this

area was probably a focal point of activity.

The food utility and density calculations done on the skeletal parts

of the speetss idel1tified in the Ph level, inCiI~ates tllat the presence

of tl1e bone can be mainly attributed to preservational factors. In

bovtds» size categories 1 and 3 the dormant pattern of' bulk utility Is

stili visible, and, especially in the case of bovids« size category 3,

can be seen as a strong contributing factor to the bone assemblage.

A utility strategy for tl1e bone of bovtde« size category 2. could not

be detected! and for t11E'Jbovtde« size catelJory 4 tl1e correlation

coefficient calculations pointed out that tl1e detection of utility

strategies would be erroneous. Tile formation of tl1e bone

assemiJlage for size category 4 should thus be attributed to bone

preservational factors.



107

Givan the, by now cstabflshed, spatial clustering of tool types, the

limited spatia] extant of the smaf stone material sample could be

problematic and the results should be apprcachsd with caution. The

dominance of chips and chunks 155,24 per cent) Is the pattern as

expected at. an occupation site where knapping occurred. It Is of

Interest to note that this is the lowest percentage of chlpe and

chunks of all the levels anatvsad so far and, as for the occurrence ·)f

certain toottvpe frequencies in the eM level, can be seen as an

indication of the spattallv distinct location for tool working activities.

Similarly, the high percentage of flakes in the PI1 levf I could be due

to the spatially constrained nature of the sample ..

As already stated, the sample of stone material thst has been

uttllsed. re..worked or hsat altered is too small to allow comparison

with tile general assemblage. It is, however interestir19 to note that

evan II) this small and spatially confined sample, tile trends as

detected in the analysts of stone material from other levels, are

broadly visIble.

Compared to the previous the previous level -- CM - the Ph level

displays less of a difference between the rtchness Indlees for formsl

and non·formal material, and tile evenness indices for "formal and

non-tormal material. In tile case of the richness lndtces dlHerences,

this is the start ()f a trend that will continue Into the late Holocene

(see Chapter 10).
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significant. According to the Grayson proposals, this indicates an

assemblage that Is generated by bone destruction factors mIld no

human decision-making strategies can be inferred.

Dlseusston

TI1e occurrence of (line pits in the Ph level warrants further

attention. It is a high concentration of these features in one leve.I,

but not out of tile ordinary given the occurrence '1r these features In

all the levels under study. Unfortunately I most of these pits were

'empty' on excavation - as Is also the case in tile Ph level - and

one is thus not able to elaborate on the possibilities of storage,

delayed delivery I territoriality etc. and the impUcatiol1 that thls could

have for change in social organisation in hunter gatlle.rer societies

IHali 1990). The two sets of neatly constructed double pits !in

squares NS, N4} are spatially distinct from the clustar of five, less

weH construetad pits (ill squares PS and 03) and could be an

indication of the different functlons anc/or values attached to these

pits.

The enormous hearth excavated in squara M 5 occurs to the north of

tile big block of sandstone. This location is similar to the position of

a big heartl, excavated In level H, square La and leads one to

consider the opportune usefulness of the naturally occurring big

block ot sandstone and the development of enSuing social

meanirlgs.
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"bov 1: %IV1AU& %den p;:: .0006, r:::z .9156
%MAU & %FUI p;; .0070, r =.7211

obov 2: %MAU &. %dan p = .0000, r ~ .9189
%MAU &. %FUI P= ,001 0, r:= .6878

Altl10Ugh all the rulationshlos are significant for bov 1 and bov 2,

the degree of correlation between %MAU and %density is the

highe.st and should theratore be seen as the roost Important

correlation. The bone of bovldee size Ctlltlgories 1 and 2 present in

thiS level, is due, primarily, to preservation tactora. The model does

however provide a second level of explanation. The bulk utilisation

strategy of the occupant of the Ph level, thOLlgh muted by dominant

preservation aspects. is still visible.

The correlation between O/OMAUand %den as well as %MAU and

%FUI for the bovtase size category 3 is very interesting:

.bov 3: %MAU & %den p=.0004, r=.8883

%MAU &. %FLJI p == .00131 r= .8063
The correlation between %MAU and %diJnsity is the strongest, wi'

~
a lesaer, though relatively (lwite strong correlation between %MAU

and %PUI. When a plot of the %MAU against %density is

inspected, a curve that could be seen as indicative of bulk utlllsatic

is visible. Once again, although the prlmarv " ,~SOI1 for beme in the

level Is attributable to preservation factors, bulk Lltillsation was

definitely a co-contributing factor.

In the bovids» size category 4 the correlation between %MAU and

%densit)! was signIficant but between %MAU ar'lu %FUI not
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ccncsrrtration of bone occurs in the middle section of NS, N4 and

M4, M5. Althouch a large number of skeletal parts land

ccncornltant species) could be identified (NISP =: 418), most of the

bone was heavily fragmented. Given the good preservation in this

level, It Is reasonable to assume that the bone was not fragmented

due to post-depositional damage, but in a deliberate effort to extract

marrow.

The skeletal parts of the four size categories for bovias« were

grouped and Food Utility Indices (FUll calculated. The percentage

FUI values were plotted against the percentage Minimal AI11mai

Units (%MAU) on XY scatter plot (Figure 30). A visual

examination of these plots shows that for bovtdee size categories

one, three and four a bulk utility strategy is evident - skeletal parts

with moderate and higl1 food value were brought back to the site.

Size category two displays a linear relationship between O/OFUIand

%MAU and tile mc)del of utility strategy does not apply.

As discussed previously, these visual plots Can be misleading as

density values can produce similar curves. The rlansity values for

these grOI,Jpedskeletal parts were then calculated and Spearma11

rank-order correlation tests done on the %FUI ahd %MAU as well

as the %density values and O/OMAU.Except for a not significant

correlation between %PUI and %N1AU in the bovidee size category

4, all the ccrrelations were significant:
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than in the formal assemblage (lower evenness index for non-formal

assemblage compared to formal assemblage).

Ostrich egg shell

Over 200g of ostrich egg shell was excavated in the Ph levol (Figure

27). The state of preservation of the ostrich egg shell was quite

good and a number of worked ostrich egg shell pieces were also

found. The biggest mass of ostrich egg shell was if"! squares M61 N4

and LA. Figure 27 Sl10WSthe worked pieces of ostrich eggshell.

Three separate pieces of unfinished beads were found in square M6.

In squares N4 and P4 two separate pieces that could have been

water bottle plug holes were also found.

Worked bone

Although the general. bone preservation in Ph was good, only two

pieoes of worked bone were found (Figure 281. In square J4 a

broken U'1kshaft was excavated and in square M6 a fragment of

pollsl1e.d bone was found.

Bone material

"the bone in the Ph level was exceptionally well preserved (Figure

29). Over 12kg of bone was excavated in 19 squares; this is an

average of 600g per square. SpEltlally, the bone is eVenly spread

across most of the excavatlon but a slightly higl,er than average
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A number of stone material exhibits evidence of heat alteration

(Table 26). The category of chips and chunks constitute 59,32 per

cent and flakes (including broken flakes) 23,72 per cent of the heat

altered rnaterial. Alt!10ugh the sample of stone material from Ph is

small and comparison with the general assemblage thus

problernatlc, it is interesting to note that cores occur in double the

frequency in the heat-eltered assemblage as opposed to their

occurrence in the general assemblage.

Four pieces of miscellaneous grOLmdstone work and two palettes

were excavated in the Ph level. A minute piece of ochre was also

'found in square M3 (Table 27).

With the exception of one tool, all the formal stone tools in the Ph

sample were manufactured on opaline. Opaline is also the dominant

raw material in the non..forrnal cateqorles (51.46) with an indication

of preference for translucent opaline matsrla! (Table 28).

When the PI, level formal ~lI1dnon-ferrna! richness and evenness

indices are compared, the dlttersnoe in strategy between tl1e

knapping stages becomes obvious (Table 29). In the first knapping

stage less of a variety of stone categories Were produced compared

to the variety produced in the formal assemblage (non-formal

material lower richness relative to formal material.) i the

apportionment of the frequency ot stone material across tile

categories were also less equitable in tl ~r:) ncrt-tormst assemblage
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dominant component of the stone assemblage (55,44 per cent).

Cores constitute 4,48 per cent of the assemblage; most of the

cores could be classified as either irregular (45 per cent) or the

result of bladelet manufacturing (41,54 per cent). A size-able

component of flake-blades, forming 5A9 per cent of the

assemblage was recognised; when broken flake-blades are

combined with bladelets, 84,61 per cent of the flake-blade category

can be classified as smaller than 26mm. Flakes is the second

biggest category of stone material with the majority of flakes being

side-struck (55,07 per cent).

The small sample of formal tools presented 7 scrapers, 5 adzes and

a number of broken tools as well as tools that were retouched in

such a irregular way as to be classifled as miscellaneous. A single

tool displaying technological characteristics associated with the

Middle Stone Age and a ventrally retouched bladelet were also

noted.

Within the small sample of Ph stone material, thirteen pieces show

utilisation damage Crable 24). 81adelets and broken blade lets form

the majority of the material and, with the exception of one piece, all

the utilised stone material occur in opaline. Note was also taken of

the material that display previous episodes of flake-scarring and

sixteen such pieces were identified (Table 26). The majority of the

material that is re-worked resulted in flake-blades and tile material

of choice is opallrte. Unfortunately, these samples are too small to

allow comparison with the general assemblage,
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nine pits. These pits were clearly defined by 90° edges containing,

relative to tl,e surrounding level, softer and slightly darker deposit.

These pit deposits did not contain any material different from the

rest of the level deposit, and the pits have been desiqr.ated as

empty. In most instances, tile pits continued beyond the depth of

the Ph deposit into tllA underlying CM deposit. The four smaller pits

in the western cluster as well as the two pits in square N4 were

clearly stone lined. In square P3 there appears to have been a pit

dug on top of a previous pit. In squares N3 and N4 the double pits

are so neatly constructed and, in the case of N41 stone lined, that it

seems it is a daltberate attempt to pair the sets of pits.

A concentration of teeth fragments was visible in M3. When tile

plan drawing for the Ph level is compared with the plan drawing for

tile CM level, the gradual build-up of deposit around the big block of

sandstone in squares M3, M4, M6, L3, L4 and L5 can be seen. By

the end of the Ph occupation the rock was nearly cornpletely

covered. To the north of the big rock, in square M6 a big hearth rich..
In charcoal and bone was excavated. A section of ~ hearth was also

excavated in the southern edge of N3; unfortunately most of this

hearth would be in square N2 and this square was not excavated.

Stone material

Due to time constralnts. the stone material from a sample ot four

squares was analysed for the PI, level (Table 23). As for all the

other levels, the combined category of chips and chunks is the



CHAPTER EIGHT

PH LEVEL

Features

After the formation of the CM deposit, ·se Cottage Cave was

unoccupied for a period of time. As can be seen in the south

section drawing, a number of calcrete washes were deposited in

and on top of the CM level. These are the residue of intermittent

spring activltv that must have originated at the back of the cave at

times of high rainfall. The next occupation level, Ph, was then

formed all top of the calcrete washes and remaining CM deposit.

The Ph level was a thick black level, well preserved, and rich in

archaeological material.

It can be seen in the section draWing that some of the underlying

CM deposit was removed in square Q4, and Ph occupation material

deposited in its place. The western-most edge of thls feature is
,

clearly visible in the section drawing, and it seems the .:Ile out-

away extends across the Whole of square 04 until about 150mm

from the 04 ~ 1-4boundary. Given the sharp angle of the one edge

of the feature, it is considered to have been deliberately caused by

human action. It is interesting to note that it is in the :mme position

as a similar feature in the eM deposit.

The Ph level extends over most of the excavation, with only

sections of squares J5 and J4 not containing Ph deposit (Figure

26). An interesting feature of the Ph level is the occurrence of
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Unfortunately spatial information for stone material in the eM levol

is incomplete and it was decided that determination Of spatial

patterning would be premature at this stage. The spatial extent of

the ostrich egg shell and the (sizeable) worked bone sample is

known. Althougl, there was no preservation problem in the southern

most squares, no ostrich egg shell occurs in that area. The highest

occurrence of ostrich egg shell is in square N4 - the area in which

the eM deposit pits through the H deposit. The high occurrence of

ostrich egg shell in an area that could possibly have contained

bedding material, leads one to suggest that ostrich egg shell water

bottle containers could have been stored in the bedding material

(see similar occurrence in Elephant Shelter, Wadlev 1979). A large

number of worked bone occur square N3 - adjacent to the high

ostrich egg shell occurrence in N4.

In bovidae size categories 1 and 3, the calculations done on bone

occurrence, density and food values points out that the bone

assemblages were primarily formed through differential bone

preservation. The dormant pattern of bulk utility strategy is visible in

the bovidae size category 1 assemblage. In bovidee size category 3
the asearnblaqe conforms to the predicted Grayson model for bone

attritional factors producing the assemblage. In bovidae size

category 2 there is a stronger correlation between occurrence and

food values than occurrence and density values and, although

density obviously played a role, the excavated archaeological

assemblage is primarily the result of human transport decisions (bulk

utility) .
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potential of bone in the Ja level is thus directly related to the bone's

specific density.

Following the suggestions of Grayson for differentiating between

archaeological assemblages produc,ed by bone attdtionsl factors or

archaeological assemblages produced by human decision

mechanlsms, Spearman rank-crtler correlation tests were calculated,

In bovidee size category 1, the relatlonstup between percentage

occurrence and percentage density is slgnificemt and positive:

obov 1: %MAU & %den p=.0038, r=.8728

whereaq the percentage occurrence and percentage food value

relationship ts not significant:

ebov 1: %MAU & %FUI P =: .Oi'25

Within the Grayson model, such a constellation of relationships

occur only in assemblages that a\!'eproduced (primarily) through

poor bone preservation factors.

In bovtae« size oategory 2'the relatlonsllip between percentage

occurrence and percentage density, as weH as percentage

occurrence and percentage food value is significant and positive:

obov 2: %MAU & %den p::; .0001, r::: .8513

%MAU & %FUI p=.0014, r=.7163

Similarly, in size category 3 the Spearrnan rank ..order correlations

are significant and positive for both the percentage occurrence and

percentage density and percentage occurrence and percentage food

value relationships:
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potential of bone in the Ja level is thus directly related to tile bone's

specific density.

Following the suggestions of Grayson for differentiating between

archaeological assemblages produced by bone attrttlonal factors or

archaeological assemblages produced by human decision

mechanisms, Spearman rank-order correlation tests were calculated.
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occurrence and percentage density is significant and positive:
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percentage density and percentage occurrence and percentage food

value relationships:
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vertebra in the western side of the sxcavatlon. The high percentage

of enarne] it., P3 is an anomaly, especially when viewed agaInst tt1e

spatial dlstrrbution for skull material.

Most of the bone in Ja was burnt, but It was not clustered around

the areas where hearths occur. This raises interesting implications

for the understanding of bone dumping behaviour, and will be

discussed later in more detail. A small percentage of bone displayed

cut marks (sse Potts and Shipman 1981 for a discussion of cut

marks on bone). Most of this bone occurred in square M5, an area

cutslde of the general distribution of bone.

After calculating the food value (%Food Utility Index) of each

skeletal part of the bovidee in Ja (as grouped into the four size

categorIes), XY scatter plots were produced (Figure 41), The first

step In the analysis is the visual inspection of the plots, and it is

elsar trlat the plots of the food values agaimh their relative

frequenoy of occurrence (%Minirnal Animal Unit) produces
,

consumptlcr, site bulk utility curves. This means that Skeletal

elements with moderate and high food values were chosen, willie

elements witl, low food values wers selected against.

But, ss Lyman (1984, 1985) and Grayson (1989) pointed out, bone

attrttlorrsl factors could produce similar curves, The values for

percentage bone density (%den) were th~n calculated on similarly

groLlpe.d data. In Ja, the XY plots for the percentage density clrld
percentage occurrence display a linear relationship. TI19 preservation
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table, the majority of the refuse bone (56,62 per cent) consists of

long bone fragments. Only 24,57 per cent of the refuse bone could

not be identified to skeletal parts and was classified as

miscellaneous.

Confirming the above pattern of long bone dominance, the ratio of

identifiable bone to mass of refuse bone is calculated at one piece

of identifiable bone to every 15.5g of refuse bone. The similar ratio

for long bone was one piece of identifiable bone to a.77g of long

bone.

Most of the ref LIse bone material was burnt (74,47 per cent) as can

be expected at a human occupation site. A smalt percentage

showed gl1aw marks (carnivore and porcupine) and could be

indicative of cave utilisation by non-humans (Thackeray,JF 1990).

The main Interpretive value of refuse bone Skeletal identification

does, however, lie in the spatial distribution. Like tile stone, the

bone in..Ja occurs In the same eastern and western blocks of

distribution. SqlJare L6 ha.s the highest concentration of bone with

h10St of the rest of ti'l8 bone occurring in tl1a eac:tem area of the

level. The long bone pieces, rib and skull all have tllelr highest

occurrence in L5. Tile squares adjacent to L5 also contain high

percentages of these skeletal parts and very little long bone, rib and

skull occur in the western part of the excavation. Although most of

the vertebra materlet also OCC~Jr in L5, relative to the spatial

distribution for other skeletal parts, there is a high percentage of
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material of the wall of long bone and none of the items was

decorated. Except for one complete point and a snapped shaft

piece, all the items were fragmented. On the piece of snapped shaft

there are two chop marks and on the one end of this piece the

manufacturlnq process of saw'ng halt-way through tile bone and

then snapping the object, Can btl seen.

Of special interest are two warthog tusks, which were excavated

separately and In on extrsrnelv fragmented state. I was able to refit

the pieces and it emerged the t each set of fragmeJ1ts constitute one

11alfof a tusk split lengthwise; thsv are not from the same tusk.

There are clear, unidirectional striation marks on the inside of each

tusk.

Bone material
Over 6kg of bone was excavated in the Ja level but, as tor most

arohaeological sites, only a small fraction of this bone was

identifiable to species, ger1Usor family size level. The bulk of the

bor,e material Is not Identifiable to the above categories and is

claSSified as undiagt,ostic refuse.

The analytical value of refuse bone has always been

underestimated. It is, however, possible to identify the skeletal part

ancestry of most of tile refuse bone. untortcnetelv, It Is very time

cor,sumlng and, at Rose Cottage Cave, this data was. collected onlv

for the Ja level (Table 37, Figure 40). As can be seen from the
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The abraded stone in .Ja occurs on a wlde-epread spatial scale.

Once again, there is a (weak) pattern of clustering in the eastern

arrd western area.

The richness and evenness indices were calculated on the stone

assemblages in each square (Figure 371. Within the non-forma!

category, K4 had the lowest richness. TI,e sample sizes of the

formal tools per square was very small and I decided to ignore the

calculations In squares with SeT1Sl! sample sizes as well as those

calculation resulting in non-fractional Indices, Square i, (hen

exhibits the highest richness index.

Ostrich egg shell

Ja level produced over a 1OOgof ostrich egg sl,el! (Figure 38),

but not a single piece of decorated shell nor any beads. The state of

ostrich egg shell preservation was not good - the material was

quite friable and soft. Wl1en the spatial dtstrlbutlon of ostrich egg

sllell in Jet is considered, the ostrich egg shen is concentrated in the

two eastern and western areas of artefact build-up, with squaree L6

and Q4 having the highest concentration of ostrich egg shell.

Worked bone

A number of worked bone pieces was found In Ja (Figure 39).

Tile bone objects appear to have been manufactured from the d(mse
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As can be expected, heat-altered stone ssem to cluster in the

vicinity of haarths, The 11ighest frequencies of heat-altered stone

occur in squares 03 and Q4, next to the big hearth that spans

squares P3 and P4. The second l"Iighsst number of heat-altered

stone Is in square Ko, the square that contains the small ashy

feature (Figure 351.

Figure 36 provides the raw material LJtilised for stone artefact

productton from Ja per square. The opaline material occurs in l1;gl1

percentages in squares K4 and L3, reflecting the high percentage of

stone material iI"l those squares. There is an ernpnasls of hornfels

material in square M3 that is not a direct reflection of the amount of

material that occur in that square, and could be indicative of an area

of preference for working in hornfels. Square 04 displays a similar

emphasfs on tuffaceous material.

When the spread of raw material used for the manufacturing O'f

formal tools is considered, the preference for translucent opaline in
~

the manufacturing of formal tools is once again evldel1t. The

western area of activity eontslus a total of 38156 per cant of the

translucent opaJIl19n1Cltorial;tills is more than could be expected if

tl1e raw material choices are just an unbiased reflection of the

frequencies of formal tools produced in that area. An ii"lterestir1g

anomaly is the high percst1tage of tuffaceous rock in the western

area, As for the trenslucent opaline, this lndlcates a selectlon for

working In tuffaceous rook in a specific area.
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material occurs in tile eastern side, in squares K4 and L3. Square L3

also contained a big hearth, and K4 IS next to a small, but distinct,

ashy concentration in K5.

The spatial distribution of the non-format material tollows the same

pattern as tile combined stone material. Tile categories of chips and

chunks, cores, as well as flakes, are clearly concentrated In tile two

Identified eastern and western areas of stone concentration. It is of

interest to note that a moderately 111gh percentage of side-struck

flakes occur in the western concentration.

The distribution of formal tools also follows the broad east-west

distribution. Unlike the non-formal categories that have a low

percentage of occurrence in tile western side, the formal stone has

a moderately higl1 (33,51 (positive) per cent) occurrence on the

western side.

Figure 33 is a diagrammatic presentation of spatial occurrence of
'"

some of the utilised material. Unlike the non-utilised material no

clear east-west division is visible .. There is a sllgl1t indication of

material being preferentially used In two squares at the back of the

cave.

With tile exception of one square (N3.), the re-worked material is

spatially dIvided between the east and west, with most of tl1e

material occurring on the eastern side (Fig~Jre34).
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consists of hornfels, tuffaceous material or relatively fine-grained

sandstones. Like the other Oakhurst levels, Ja had a small

percentage of quartz material (4 per cent of general assemblage).

In the Ja level richness, evenness and diversity indices were

calculated 'for the stone assemblage. A!:J in the previous levels, the

indices for the non-formal stone are lower than the indices

calculated for the formal stone tools (Table 36). This indicates that

the structure of the non-formal assemblage is, compared with the

formal material, tar less diverse (of a lower richness). The lower

evervisss is indicative of an uneven division of tools in the non-

formal category - as can be expected in an assemblage that has a

higl1 number of chips and chunks.

When indices for the formal categories are calculated, a pattern of

high richness and high evenness (relative to the non-formal material)

emerge.s. A great variety of tormal tools were produced, but the

production of no one tyP8 of formal tool was particularly

emphas.ised.

Spatlaloonflguration

The spatial distribution of stone material in Ja was also analysed

(Figure 32). When the combined oateportes of formal al"\d non-

format stone are consldsred, it is clear that the stone rnaterla] from

Ja is spatially concentrated in two blocks in the eastern and

western areas of the excavation. There Is an area of 'emptY space'
between the concentrations. The highest concentration of stone
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chosen for re-wcrkinq was opaline, while only 5 per cent was

antlqi. ""S 0f 'other-than-opaline' material.

Table 33 lists the stone from Ja that has b, an identified as heat

altered, TI1e relative frequencies of heat-altered stone tool material

do not differ significantly from their relative frequencies in the

general assemblage, The majority of stone artifacts that display

signs of heat treatment are artifacts manufactured on opaline (95

per cent).

Abraded stone and groundstone work are not included in the stone

inventory discussed above. Table 34 provides the inventory of such

stone in the Ja level. A total of 16 abraded stones occur in Ja.

Unfortunately most of the abraded stones were in the form of small

to minute pieces. There are two LIpper grinders and four palettes.

the rest of the abraded stone is classified as miscellaneous ground

stone work. A single piece of unworked rock crystal wns found in

Q4. Small pieces of ochre, specularlte. hasmatlte and other iron

bearing stones were also found.

The preferred raw material in the Ja level is opaline (57 per cent)

(Table 36)! The preference for opaline is especially evident when

the raw material choices in the formal tool categories are

considered. Here, 85 per cent of the 'formal tools are made on

opallne: 44,3 per cent on translucent opaline and 40,2 per cent on

non-translucent opaline. Despite this obvious preference for opaline

a sizeable component, especially of the non-formal material,
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",34 per cent (1'1) (see Table :W). A few broken and

miscellaneous tools as well as knives and an awl complete the

formal tool categories.

Table 31 displays the inventory for the utilised stone material from

Ja. It is interesting to note that only three formal tools were

identified as having been utilised. The most abundant categories of

utilised artifacts are chunks (30 per cent) and flakes (32,85 per

cent). TI19se percentages reflect the abundance of chunks and

flakes in the general assemblage. The flake-blade category

(including blades, bladelets and broken blades) is nearly nine times

more abundant in the utilised collection than in the general

assemblage (utilised assemblage 27,14 per cent; general

assemblage 3,08 per cent). There is also a strong preference for

utiliSing opaline material, 91,42 per cent of utilised material occur in

opaline material, whereas the occurrence of opaline in the general

assemblage is only 57177 per cent •

..,
Table 32 provides an inventory of artifacts that have been

manufactured on older stone artifacts. It is interestirlg to note that

fdrmal tools occur In five times the frequency in the category of re-
worked stone material assemblage than in the general assemblage.

A similar preference for choosing older stone material to use as

cores, is displayed in the high frequency of cores in this category;

cores are five times more likely to occur in the re-worked category

than in the general assemblage. Once again there is a strong

preference for opaline: 95 per cent (83) of the material that were



110

of the Ja deposit. The pits have therefore been designated as

empty.

The two large hearths Were approximately 3.601 apart. The area

between the hearths did not contain any conventional features. This

'empty space' is seen as a component in the orqanisation of space

in the Ja level. Further evidence for the recognition of 'empty

space' will be provided in the discussion below.

Stone material

Level as a unit

Out of 4 870 pieces of stone, only 2,02 per cent were 'formal (Table

30). The categories of chips and chunks, combined, contribute

6',42 per cent of the stone present in the level. Cores contribute

412 per cent and within the core category, nearly half (49,75 per

cent) of the cores faU in the irregular category. Flake-blades are

3,08 per cent of the stone assemblage; within the flake-blade

category 40,6 per cent of all flake-blades are broken and 5 'I, 3 per

cent are classified as bladelets that is smaller than 26mm. After

chips and chunks the next most abundant category is flakes; 29,21

per cent of the stone collection in Ja consists of flakes. Excluding

core rejuvenation flakes and broken flakes, most of the flakes

(54,97 percent) were manufactured by side-struck technology.

Of the 97 formal tools the most abundant categories are: scrapers

39,17 per cent (38), backed tools 26,80 per cent (26) and adzes



132

more widely and evenly distributed across the occupation floor. This

may be linked to the high percentage of side-struck flakes produced

in rnatertal other-than-opallna:

Tile spatial organization described above eatabllshes. within the

parameters of the proposed model, the Integrity of each level in the

cave. Significantly, the rnodel of previous occupation features which

actively participates in the spatial dialogue of the next occupation,

can also be applied to successive levels. When successive levels are

ccnsldered, the censtralntna and inf'orrnati'Ve nature of space is

visible.

In the CM level all area of deep deposit was formed next to the big

block of sandstone. As suggested in the CM chapter, thls area is

right next to the highest section of the big sandstone block, and

contains relatively low frequencies of occupation debris. I proposed

that it would have funotioned IdeaUy as a sleeping hollow. In the

next level, Ph, this is the area In which two sets of neatly

ocnstructed double pits, were located. Although these pits were

empty on excavation, tlley are of such a carefLII and neet
construction, that it seems reasonable to assume that whatever

was stored in these pits was of value to tl,e occupiers of the cave.

The pits were placed in an area of deposit that is relatively clear of

previous occupatlon debris, and/cr possibly containing decomposed

bedding materlal. Within this model, it Is understood that the elrolce

of emplacement for these pits was simultaneously constraiJ1C.1dby

tunctlonal constderatlona on the one
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1992:55). The more private areas, prepared for sleeping shelters.

will also typically display a low frequency of occupation debris
(Yellen 1977; Gould & Yellen 1987). I suggest that these

archaeologically observed 'empty' areas tormsc part of cleJl~r!:lt~

spatial organisation during occupation at Rose Cottage Cave and
can be seen as part of Intetttlcna] spatial arrangement.

In both the Hand .Ja level there is a clear spacial location for the

first stage of knapping. The highest occurrence of cores, chips and

chunks are in the same area. The 111g116$toccurrence of end-struck

flakes co-occur with the cores, chips and chunks. Side-struck flakes
do not have as confltled a clustering pattern as srtd ..struck fl.akes,

and are more widely distributed across the occupation floor. In both

the Hand Ja level, there Is also a size-able component of un-utlllsed

side-struck flakes hI the area where the strongest clusters of formal

tools, bladelets and re-worked material co-occur, In both levels this

Ilisterlal (formal tools, bladalets, re-worked material and un-utilised

side-struck flakes) I co-occur in spatially distinct clusters and is apart
from the clusters of cores, chips and chunks,

The raw material dtstrtbutlon displays a spatial differentiation for

working in opalIne material as opposed to working in material

'othar-than-opajlna'. TI1e highest frequencies of raw matertat other-

than-opaline (tuffaceous in the H level; hornrela In the Ja level) co-

occur with the I,ighest frequencles for opaline material. However,

urllike the opallne material, tile clustering for other ..then-cpallne

material is not as tight - the other-than-cpaline material appears



CHAPTER TEN

THE DEVELOPMENT OF A CHRONOLOGICAL NARRATWE

In the preceding chapters, I delineated the archaeological

occurrences of the late Pleistocene and early Holocene at Rose

Cottage Cave. I now review this material, with the purpose of

developing a chronological perspective.

Space • Time

Four levels at Rose Cottage date to this period. A single level could

be the product of a cnce-ott occupation, or the result of repeated

visits over a relatively short term. In either case, the spatial

configuration of each occupation is informed and constrained by the

previous spatial text. In each level a weH·defined spatial petternir19

is visible. The articulation of occupation features (hearths, pit~h

empty spaces), material culture remains (stone material, ostrioh egg

shall, worked bone and other bone residual, and the physical cave

conditionsl present arrl:1f'1gementsthat had meanings to the society

under study.

As discussed in the specific chapters dealing with each levell it' the
CM, Ph and Ja levels there were 'empty' areas, containing no

conventional occupation features (hearths or pits) as well as low

frequencies of occupation debris. (The lim.lted spatial extent of the

H excavation could be the reason no sucf area was recognised in

that level). An open public space can be considered a feature of

hllnter*gatherer campsttes (Fisher and Strickand 1991 i Reeler
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stone is the sarns as their frequency of occurrence in the general

assemblage, and one is thus not able to point to any preferential

choice of stone material for heat treatment.
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Like the formal tools, ostrich egg shell follows the broad east- west

distribution, but has a more balanced spread between the two

areas.

Tile spatial distribution of refuse bone largely conforms to the east-

west distribution of artifacts in Ja. The anomalous hi(':lhoccurrence

of enamel material In square P3 (outside the area of 111ghoccurrence
for skull) should perhaps be seen in conjunction with the presence

of formal tool activity in square 03. Although not noted

etllnographic8.I'y, it is reasonable to assume that rnsndlbte and

maxilla/ with their ready cutting edges, Can be ussd as tools,

Although there are two readily identifiable hearths and three areas

of ashy concentration, It Is interesting to note that tile burnt refuse

bone in Ja does not cluster around these hearths. Burnt bone seem

to have been dumped In squares M4, L4 and L5. The highest

occurrence of long bone fragments is also in these squares. It is

thus suggested that after roasting the meat, the bone, especially

long bone, was removed tram the fire and marrow processing was

done in this area. The big, flat block of sandstone that occurs Or1

the boundary of squares K4 and 1<6 cOLJldhave fUhctioned as an

anvil.

Like the burnt refuse bone, heat-altered stone does not cluster

around the two big hearths. There is, however, a reasonably high

number of t'eat-altered stone around the asliY concentration in

square K5. Unfortunately, the frequencies of types of heat-altered
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When U'I9 spatial configuration of material that constitute the final

stage of knapping is analysed, a better balance between the

western and eastern distribution areas, is visible: compared to an

occurrence of only 6,79 per cent for non-formal tools in the western

area, 31,5 'I per cent of formal tools occur in the western area.

If we aSSW'1e that the spatial distribution of formal tools is more

closely linked to their area of usage than their area of production,

we have an interesting situation in the Ja level in which the stone

knapping seems to have taken place (primarily) In the eastern area

while the use of' formal tools was more linked to the western area.

This tentative suggestion is further supported when the spatial data

on utilised tools are considered. Utilised tools appear to be widely

spread and do not cluster in either tile eastern or western areas.

Unlike the H level, bladelets do not cluster around the primary

formal tool area.

A further exception to the abOVE) distribution into eastern and
...

western areas, Is the relatively high occurrence of adzes in the

otherwise 'empty' area. TI1is is an interesting phenomenon and

eQuid be indicative of the type of activity associated With adzes and

spokeshaves, that Is the rnahLlfacturing of digging sticks and the

working of skins (Parklngton and Mazel 1978) took place in a space

not associated with other activities. Givan the small sample slae

(11)/ this pattern can not be seen as conclusive. It should rather be

viewed as an interesting possibility to be flJrther researched.
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reasonable to suggest that the bone assemblage in the Ja level is

primarily due to bone attrltional factors. However, for the bovidae

size categories 2 and 3 an lrrdlcatlon of a consumption site bulk

utility as an underlying factor in the creation of the assemblage, can

be suggested. This implies that for animals of these size ranges

(frorn springbuck to roan antelope) most of the skeleton was

brought back to the site.

Spatial configurations

The distribution of stone material in tile Ja level is clearly clustered

in two areas with an area of empty space between them. A similar

area of open space was noted at the Duineveld excavation (Reeler

1992:55).

In the eastern side vi the excavation a big charcoal-tltled hearth,

two ashy concentrations, as well as three stone-capped pits are

visible. The I,ighest frequency of stone (especially chips and

chunks, and flakes) occurs in square K4, a relatively open space

between these featLJres. A'"big flat block of sandstone was

excavated between squares K4 and K5. K5 also has a high

frequency of heat-altered stone, as well as a charcoal-less ashy

feature; while square L3 has the higl1est number of cores, Square

K3 is also the square with the lowest formal richness index. It is

tl1UStempting to suggest that the first stage of stone reduction took

place in the eastern area.
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tools (second stage of knapping) the following pattern emerges. The

khapping methodology of the first stage produced in a limited

variety of artifacts with all uneven spread of the number of artifacts

in each category (low richness, low evenness). In contrast to the

non-formal material, the formal stone knapping strategy is less

'standardised' - it has high rtchness. but more control was

exercised over the number of tools produced in each category O"llgh

evenness).

TI'le two striated warthog tusks bears a tantalising resemblance to

the ivory "dagger" excavated at Border Cave (Beaumont

1978:Figlln3 25, opposite p.38). Although only the outer 'husk' of

the wartl"'\og tusks were excavated at Rose Cottage Cave, it seems

reasonable to assume that the complete tusks were used.

The refuse bone in Ja is dominated by long bone. This can be

attributed to a number of factors. Long bone is extremely durable

and can withstand severe post-depositional Impact (Behrensmeyer

1978; Behrensmever et a(1979); in addition, long bone is relatively

easy to identify, even when broken LIp into small pieces. It is also

trnpottant to consider that since other bone material (ribs, vertebra,

skull) are more friable, it would have bean more easily destroyed in

the consumption of the meat around these parts.

When the skeletal part food and density values are considered it is

clear that, although not conforming ebsclutelv to the proposed

pattern of destruction driven assemblages (Grayson 1989), It is
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a morphology of small and flat was noted in the broken flake·.Aade

category.

Not only do the bladelets display a remarkable degree of

stanrlardisation, but there is also evidence for the extensive

utilisation of bladelets. As noted above (Table 31) I bladelets occur

in a seven times higher frequency in the utilised category than in

the general assemblage. This is coupled with the remarkably low

occurrence of utilised formal tools (3), and Indicates that bladelets

were the tools that were primarily utilised. The high incidence of

opaline material in the utilised assemblage could be indicative of a

preference for material that produces high-quality cutting edges as

well as providing a greater degree of control over the knapping

technology, It could also, however, be a factor of ease of

identification. An anomaly is the presence of a number of Chunks

and chips with utilisation damage. Although this could be attributed

to erroneous identification of utfltsatton (but see Chapter Four), it

could also be the result of the utilised edge of artifacts being

'cleaned' .

In the re-worked essemblsqe there is a clear preference for opaline

material. When this Is seen in conluncttcn with the higf'l proportion

of cores it can be proposed that the stone n18terial from previous

occupation levels was seen as a resource base to be 'quarried' .

when the richness and evenness indices for tile non ..formal material

(first stage of knapping) is compared with the indioes for the formal
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Discussion

Level as a unit

Most of the stone material from Ja was classified as non-formal.

The majority of stone material are chips and chunks: the 'waste

product' that is produced during the manufacturing of tools. This

high percentage of waste, coupled with the sizeable component of

cores in Ja, is an indication that stone knapping took place at the

site.

It was noted during the classification of the non-formal material in

Ja that there is a regularity in the size and morpholoqv of the flakes

that cannot be expressed In the traditional classification scheme.

This is a qualitative judgement, and unfortunately no quantifiable

data is as yet evatlable". This high degree of standardisation in the

flake category must be seen in conjunction with the insight provlded

by the diversity indices, as will be discussed below.

Flake-blades constitute a small part of the non-tormal material in Ja ...
Like flakes, flake ..blades (and specifically bladelets) showed a

marked degree of standardisation. The majority of the flake-blades

could be classified as bladelets, and whether they were perallel-

sided, thick triangular or small irregular, the overriding morphJlogy

was a bladelet of small and flat dimensions. As for tile other leVels,

·A project measuring the width, breadth and height of Individual flakes and fJak.e·blades
from Rose Cottage is In precess, These quantification teohnlques are,.unfortunately very
time-consuming, and It Is suggested that future research give attention to developing a
riner grained classification Schema for flakes when dealing with assemblages dated to
the late Pleistoceno- early Holocene boundary.
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ebov 3: %MAU & %den p= .0013, r == .8943

%MAU &% FUI p:::: .0169, r;:: .6382

The Grayson model does not provide explanations for both

percentage food value and percentage density relationships to th\

percentage occurrence being significant and positive. The

relationship of percentage density and percentage occurrence is

highly correlated in both size categories 2 and 3, while the

correlations between percentage food value and percentage

occurrence is of a lower order. On tile first level of explanation the

dominant causal factor in the production of the archaecloqlcat

assemblage is bone destruction. However, the bulk consumption

strategy of the producers of the archaeological assemblage is also

still visible as a 'shadow' (or second leval explanation) underlying

the bone destruction driven assemblages.

In bovldee size category 4, both the per jentage occurrence and the

percentage density as well as 'the percentage occurrence and

percentage food value rank order correlations ate not significant:

$bov 4: %MAU & %denp==.01513/ r=.9747

%MAU & %FUI P==.18230, r = .6669

Tile relationship between percentage occurrence and percentage

density is only by a small margin not significant and, if this small

margin is ignored, the bovidse size category 4 bone assemblage can

be ascribed to bone destruction.



CHAPTER EL.EVEN

CONCLUSIONS

"We should 110t be depressed that the hypotheses ... tell such
radically different stories, for a larg(~ amou. ,t of agreement
about ascertainable issues ... underlies the 01 d""ring of
lnforrnetlon into these contrary tales; and the tales themselves,
like all fruitful theories, (serve] as marvelous devices for
suggesting further questions and avenues of future research"
(Gould 1994:26).

This study set out to explain the temporal and spatial patterrunq

dating to the late Pleistocer'e I Holocene boundary at Rose Cott" ...~

Cave. In Chapter One I detailed the present debates pertaining to

this period and expressed concern wlth the parameters within which

these debates have proceeded. I suggested that our cornprehenelon

of the Pleistocene I Holocene boundary period is unlikely to advance

unless we extend our terms of inquiry.

I specifically suggested that we nsed to develop avenues of..
untterstandlng the intentional role of material culture beyond the

confines of a technc-ecoacrnlc explanation. This I.Jhdarstanditlg of

rnetartat culture wIH enable us to study change as bellaviour that is
informed by mear"ling and affected by humeri agency (putting the

woman 8J1d tile man 'back' into the societies We study), I fmtl,er

suggested thet we need to develop El sensitive awareness of how

the character of deep sequence archaeological deposits rras shaped

our understanding of archaeological patterns.
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over time, these fluctuations do not (strictly) correspond with the

tecfll1ological periods. However it would, in my view, be simplistic

and erroneous to assume a direct utilitarian link. The production of a

specific tool type cannot be simplistically linked to the hunting of a

specific animal.

Based on tile data pressntlv available In this dissertation, I proposed

ItO explanation for the richness and evenness Indices patterning as

displayed by the bone and stone. I recognise that iSSLI0S such as the

range of other more 'economic' activities performed at site

(especially activities not related to hunting like plant food

processing, preparation of other tools) I mscaro and lise patterns,

groups size and group configuration etc. need to be cOl1sidArecl.

However, I reiterate that I consider this only possible once more

comparative work within the paradIgm proposed in this dissertation

is available.

The irrferences derived from tile above chronological perspective are

tentative sliggestions. I r10W move on to a dtseuseton where I

evaluate their ccntrtbutlcn and make sL.lg.gestions of furtl1er
research,
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that an increase in the distinctiveness of the formal tools from the

non-formal stone material could be lirlked to an intensified need to

signal their distinctive character - thus emphasising their potential

social role. At times when the variety of stone material produced

increases, there is a parallel' standardisation' of the huntillg

procedure. The advancement of social bonds through the

distribution of specific elements of the spoils of the hunt, is a well

established prinCipia in hunter-gatherer societies (Cashdan 1986).

It Is interesting to note that, at Rose Cottage Cave, in periods when

the hunting Just produced 'more of the same type of animal' (higl1

evenness) and tile enhancement of social bonds througll the

distribution of specific and dlstlnctlva skeletal parts would not have

been possible, there Is a concomitant lncreaae in the variety

component of the formel stone material. I thus propose that the

stone material and bone material functioned in a closely linked, but

alternate rnannsr, in tile establishment of social tlss", The

conventional position of assoclatl11g stone Industries and tvpss of

animals hunted, is thus not unreasonable. As previously discussed

in Chapter Five, the stepped nature, and strong internal eorrelatlcn

of the coefficie.nt correlations calculated for the Species community

stru.cture of each leveL corresponds with related techr1ological stone

Industries. Although thElre·were changes In environmental oondltions

AUnfortunately the extremely time consuming caloulation of Food UtWty strategies for
the ungulate oommunitY of all the levels. did not provide cOl'I¢luslvGsupport for the
Qbove proposal. This can pOSlllbly be Ilscrlbod tho methodology of collatino all
Idofltrfi£lbl.Gungvlato bono (lunarlal Into arohaoozoologlcnlly establlshed lour sl)te
categorios - categorlos that might not have beon of (lny value to the soclGtles under
study. Future research wHl need to calculata Food Utility Vall/OSon a variety of
differently grouped categories.
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Figure 46, when the richness index for stone is plotted against

the rtcnness index calculated 01'1 all macrcrrtrnallan species (as well

as against the ungulates only), a mirror Image of increased richness

in stone linked to a concomitant decreased richness in species, is

revealed tor all the levels up to A2 (a similar plot for evenness

calculations does not display any clear patterning; Figure 47).

An increase in stone assemblage richness is related to an increase

in the variety component of the assemblage, that is a wider range

of tool types were being produced; while a decrease in the richness

of anirnals 11unted indicates that a smaller variety of animals was

hunted. A decrease in the variety of anlmals hunted could be linked

either to the hunting of feWt9r bigger animals, or the hunting of more

of the same types of animals. Wilen the grapll of species evenness

and stone assemblage richness (Figure 48) per level is

considered, it Is clear that the evenness index for species shows a

s.mtlar trend to the richness index for stone assemblages, In all the

levels except Ph and the levels above A2. Thus, for n1081: levsls,

concomitant with an increase in the variety component of the stone

assemblages, there is an 'increase' in the speCialised hunting of

more of tI'lG same type of animal.

The question arises as to what the social strategy bellind this

patterning could be? If we accept that stone tools, simultaneous to

their techno-economic function, also playa role In social relations,

tile increase in the variety o'f tools manl.lfactlJred could itidlcate a

Change In some aspect of social relations, I have alrea.dy argued
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non-formal components of successive stone assemblages. The

marked difference between the diversity Indices for the formal and

aon-forrnal stone material demands consideration In its own right.

We need to entertain the possibility that it can be seen as indicative

of different 'Intentlonelttles' during these two stages of knapping. If

the meaning carried by the two categories was the same to the

producers, one would expect these two knapplng processes to

display the serna characteristics. Tills Is, however, not tile case. In

some levels, the structure and control of the section of the 'text'

consisting of the first stage of knapping is broken and reversed

during tile second stage of knapping, Altl10ugh tha production of

formal reels can only proceed within the parameters set by the

initial sta.ge, the producers seem to make a special effort to lndlcata

the distinctiveness and special character of formal knapping. The

boundaries established by the initial knapping text seems to be

'twisted and turned' in an effort to signify the different and special

qualities of formal tools. WI1en formal tools were expected to play

an Important role in slgnlfyilig soclall relatrcns, distinctions between

formal and non-formal tool's were likely to be emphasised (Figure

46b}. In the same way that a methodology sensitive to spatiality

reveals clear patternings, here a methodology informed by a social ..

intent perspective allows potentially significant patterns to come

into view.

By viewing the structural properties of the stone assemblages In

relation to the community of faunal species identified in the

respeetive levels/ a clear association emerges, ~\$ can be seen in



139

of analysis that takes tile social meaning of material culture into

consideration.

In an effort to understand the internal composition of stone

aesernbtaqes better, I have applied an analyticaJ technique (the

celculation of diversity indices) that evaluates the ruructyre of these

assemblages. In the chapters dealing with each of the levels under

study, I have already discussed some of the constitutive inferences

that C811 be derived from these indices. I realise that other

considerations SLIChas group size, length of occupatlon, range of

activities and activity variation, as well as time spent on specific

activities, affect the material culture assemblage and should

therefore be reflected in these indices. However, the development

of a model taking these issues into consideration entails 0

tnsoretlcel perspective that views material culture primarily as

reflective of social behavlcur. In this dissertation I have chosen to

privilege a viewpoint that emphasises ths constitutive role of

materla! culture and have analysed the results of the diversity

indices calculations from this perspeotlve. I shall now lock at their

significance for understf:1Iiding chance over time.

In Table 38 land Fi.gure 40) the results of the richness and

evenness calculatio"'ls of tl"l9 stone material from nine Rose Cottage

Cave levels are displayed. As can be seen from the first graph, the

richness and evenness indices o'f stone tool assemblages have a

linked relationship over timG. What is of interest tI10.ugl"l,is the trend

displayed when calculating the diHerenoe between the formal and
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blades were specifically selected for utilisation. In all the levels,

flake blades occur in far greater frequencies In the utilised

assemblages than they do in the general assemblages. It is thus

suggested that flake blades were produced for further reduction into

backed tools, on the one hand, but primarily, to be utilised in the

format of their origillal morpholoav (ie.un-retouched). Although not

a clear pattern, there also seems to be a spatial differentiation for

utilised flake blades as opposed to unutilised flake blades (see

especially H level).

My use of a spatially sensitive analysis has allowed me to detect

the above described patterns; this was done through a methodology

informed by a new theoretical perspective. However, it is

recognised that new methodological principles, revealing new types

of data, are only the first step of a new theoretical orientation. The

linking of the above described cluster patterns to §pec;fiQ social

relations awaits, Inter alIa, more comparative work on tile

association of meanings and values to their form of representation..
as well as a better understallding Of generative processes.

Time - Space

The use of a theoretlcal framework f.1I1d methodological approach

that foregrounds tile detection of deliberate human intent and

control over the construction 0'( meanirlg, makes a reconsideration

of previous classification systems imperative. I have already

discussed soma inadequacies of the present stone tool typologV,

and would like to make a call for the development of a framework
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technological considerations. The high lncldence of using raw

material other-than-opaline in the production of side-struck flakes

cannot be linked to a change in the availability Of opaline", TI1e shift

of raw material chclce can be seen, as in the above instances, as

indicative of dellbsrate choices that are informed by considerations

beyond the purely technoloqlcai. A possible route of explanation lies

it, considering that side-struck flakes co-functioned with formal

tools in Signalling stylistic management (and the concomitant social

relations management) in the societies dated to the lata Pleistocene

and early Holocene,

An interesting feature of the stone assemblage at Rose Cottage

Cave (in the levels under study) is the high frequency of utilisation

of flake blades (see Figure 44 for ltlustratlcn of utilised non

formal tools), Once again, as is the case for the flakes, there is a

standardisation in tl'\e flake blades that cannot be expressed in the

present stone tool typology, Regular, small and flat pieces, with

parallel sides, was used for bladelets as well as for broken flake

blades. There is a high frequency of' broken flake btades in all the

levels under study; the bulk of these broken flake blades were so

small and so regular in morpll0logy, that they can be considered

broken bladelete, Given tile small numbers of backed tools in tl,\e$e

assemblages, the production of these flake blades cannot be

primarily linked to tile production of backed tools. When the

assemblages of utilised tools is consloe.ed, it is clear that flake~

'Opaline and tuffaceous material have a common I)olnt Qf prigln in the basalt lavas of
the surrounding Drakensberg mOUntains and there availabilitY would 1111\16been
equatable.
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'thick descrtptlon". we can arrive at insigllt8 that previously eluded

lS.

Tile dominance of side-struck flakes, and the occurrence of broad

striking platforms on these flakes, have been considered

characteristic of assemblages dated to the late Pleistocene and early

Holocene and ascribed to the Oakhurst Industrial Complex. We need

to arrive at an explanation that can link +heir occurrence to

deliberate human strate.gies outside of the purely techno-economic

terrain. As alluded to in tile discussion of the Ja level. there is a

standardisation in the size and morphology of flakes that is not

expressed in the present stone typologV; this standardisation is

especially evident in side-struck flakes larger than 30mm (see Figure

43). Side-struck flakes, like formal tools, were utilised, but to a

for lesser degree than their occurrence in the general assemblage

Would lead one to expect. It is thus clear that when specific stone

tools were chosen for utilisation, Side-struck flakes were not

chosen. The absence of cores that can be linked to the prcductlon

of side-struck flakes lndlcates that the (majority) of large side-struck

flakes were not manufactured at the site and are therefore not

simply discards. TI19 regularity of slde-sttuok flakes, their spatial co-

occurrence with formal tools and bladelet material, and their 'non-

utilisation' Is Indicative of careful and deliberate decision making

processes around these 'tools' that cannot be ascribed to narrow

~TheGeertzian term of 'thlok description' advocates the use of the Internal logical of a
historically e0l1ting911t Soolal slMltlon to arrive at an understanding. Pollowing HOdder
(1~S2: 14). I am suggesting thnt the 'internal logic' of a level provides us with the
parameters within which we can develop explanation.
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technological considerations, but informed by meanings attached to

antecedent occupations (see Figure 42 for an illustration of re-

worked material).

As alluded to In the earlier discussion of spatial arrangements of

stone material, non-torrnal stone material should not be considered

only as the superfluous debris of a process whose ultimate aim lies

in the production of formal tools. If (as I believe we should), we

ascribe to formal tools, functions beyond the purely techno ..

economic, it follows that the polarised distinction between symbolic

and technological attributes of material culture is a false distinction

(Sackett 1982:, 1985, 1986a, 1986b; Wiessner 19841 1985, 1989).

When viewing non-formal stOI1Gmaterial, we can extend this

approach and look for meanings 'other-than-teohnoioqical' In the

non-formal component of the assemblages as well. By placing our

focus on investigating the intent and rationale behind the

manufacturing of stone assemblages, we might be able to access

meanings beyond the teehno-econorntc in the stone material. Given

the paucity of ethnographic. information on stone tool use and

manufacturing, We have to look to otl1er lines of' information in

developing our understanding of deliberate human strategies. If We
can arrive at a clearer understanding of tile prlrrolptes involved in the

manufacturing of stone tools, these precepts can then be. compared

with evidence of concomitant social behavlor, and, en route of
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corresponding taboo behavior) as the original hearth, and ashy

concentrations thus functioned on a different plane of meaning (see

DOLlglas 1966). In a similar vstn, the meal"ling carried by refuse

storage pit (see square Q4, H level) as opposed to the meaning

carried by pits of a very neat construction (squares N4 and N3, Ph

level) could have been different and therefore influenced the spatial

text in radically different ways. Due to the limitations of a study of

this nature, I am unfortunately not able to propose any specific

lnterpretatlon as to tile meaning of such articulations, but hope that

further research will throw more light onto the social implications of

such features.

Heat altered stone material clusters in the vicinity of hearths.

However, contrary to the expectation at the start of this study,

there is no tndlcatlon of preferential heat treatment for specific

stone material and the clustering of such material around the

hearths can be ascribed to the unintentional heat-alteration of

material that happened to be close to fires. In this instance, the
~

spatial distribution of material will not be understood if it is not

viewed iMconjunction with other lines of evidence such as the

freqLJency of occurrence in generEl1assemblage.

There is a clear indication of preferentlai choice of raw material

type. Opaline material was the raw material of choice for the

manufacturing of formal tools. The high frequency of translucent

opaline as a raw. material in the category of re-worked stone C81i,

once again, be seen as a choice not governed solely by
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hand, and on tile otl)er hand, by the social significance/sa attached

to areas previously ccntatnlna bedding material and/or being

relatively empty. In the successive Ja level, the area that contained

the pits in Ph is an area of low occupation concentration. No

occupation features are visible in this area and very low frequencies

of material culture debris were notice.' In reverse to the Ph spatial

arrangements, the main features of the Ja occupation are to the

east and west of this area. The regularity in the above described

spatial locations ootnts to an alternate ernplacemeru 11". successive

levels between areas of intense occupation debris and 'empty'

areas.

This model is however, not as clearly defined as one would have

hoped. The spatial extent of tile excavation was limited; the

unambiguous recognition of areas of public space as opposed to

private space, and the linking of specific features to such areas,

was thus not possible. In the levels under study, the alternation of

areas of high and low cccupatlon densities between successive

levels are visible. This arcl1aeological occurrence can, however, not

yet be linked to a social explanation such as, for example, a public

space -- private space Inversion. We also need to consider that all

the different spatial features of occupation (hearths, pits, ashy

concentrations, boulders etc.) did not carry tile same meaning and

did not signal the same cultural behavior. For example, re-durnped

ash 'from an hearth might not have the same social value (and

"These values of social slgnlflcance are not stagnant and are, In turn, continually
transformed by previous social behavior and functional considerations.
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presentation of chronology. By viewing previous spatial organisation

(the archaeological remains as well as the physical cave conditions)

a~ informing successive occupations, I was theoretically empowered

to analyse the material from anyone level as if it was

contemporaneous. On a conceptual level, archaeologists have long

been aware of the problems of viewing the prehistoric past as a

purely diachronic sequence (a problem typical of the cultural

historical approach). Recently, the erroneous nature of splitting the

diachronic sequence into synchronically functioning phases

(problems associated with functlonallst-adaptlve approach) have

become the topic of debate. One of the keys to the conceptual

advancement In archaeology lies in theorizing on the intersection of

the diachronic and synchronic, and I present tills model as a

possible departure point tor debates. Indeed, the responsibility of

writing a truly narrative precolonial history for southern Africa

requiree us to span the theoretical gap between chronology and

diachrony (Parkington 1993:96).

The main contribution of this dissertation lies in the construction of

a theorstlcal approach and the development of ensuing

methodological principles. Further studles; employing similar

methods and prlnclptes, are necessary to test the full interpretive

potsrrtiat of the theoretical perspectives advanced In this

dissertation.
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preferential utilisation of specific tool types, and their spatially

distinctive occurrence; the distinct choice of older material of

translucent-opaline for re-worktnq, and tile high preference for

manufacturing formal tools on this material; a standardisation and

regularity in tile morphology of (especially) side-struck flakes that

can be linked to the spatial distribution of formal material; choices in

the hunting strategies that cannot be directly linked to

environmental aspects.

1'I1esefeatures point to deliberate human decision-making processes

in ascribing meaning. However. accessing the specific social

strategies behind these choices remains difficult. I explored the use

of diversity indicee; in an effort to arrive at a clearer assessment of

the constitutive role and transformative power that material culture

has in human society. By looking at the structure of the non-formal

stone material in relation to the formal stone material in each level

(as well as over time), I presented an interpretation of the social

oultural situation involved. The linkage of stone and bone diversity

indices threw a sharper light onto these issues, and I proposed an

explanation of bone material and stone material altematillg In the

strengtl1enlng of social relation bonds.

Through the consideration of the lnfcrrnatlve and c.onstrairHng role

of space, I was able to arrive at a model for the interpretation of

deep sequence cave deposits", and to move beyond the mere

"This actually a,)"lies to all archaeological sltes, and may ccntrlbute to resolVing the
daunting problem of cotttemporarreity at any arahaoologlc.;al site.
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In Chapter Two I presented a theoretical approach that allowed

these issues to be foregrounded. By grappling with some of the

conceptual concerns around the nature of material culture, space

and time in relation to archaeology, new Interpretive frameworks are

posited. The suggestion of new interpretive frameworks

necessitated the development of appropriate research

methodologies. This in turn demanded that I outline the procedures I

followed at Rose Cottage Cave (Chapter Four) . After detailing the

paleo-environmental conditions around Rose Cottage I dlscusssd, as

units, all the archaeological material occurring in each of the levels

pertinent to this study.

In the Chapter immediately preceding this one (Chapter 10) I

:Jresented a chronological overview of the archaeologica: material at

Rose Cottage Cave in the levels under study. Previously unknown

patterns were detected and tentative interpretations were presented

in that chapter. This proceeded under the imperative of developing

the proposed extended terms of inquiry.

I will now examine these Interpretations and propose further

c..venuesof research.

In eXamining whether material culture can contain information other

than functionally related activities/ this study detected patterns of

stone material use and faunal exploitation that suggest deliberate

declslcn making not fully explicable by techrro-economic

considerations. These included features such as, Inter alia, the
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APPENDIX ONE

STONE TYPOLOGY

Tile stone material classification used in this dissertation is based on

the reduction sequence and formal tool classification schema as

developed by J Deacon (1982, 1984a). The Rose Cottage

programme has adapted the broad categories and expanded

expanded some of the sub-categories. I will now discuss the

classification standards as used by the Rose Cottage programme.

I did not distinguish between chips of irregular or bladslet

dimension, but classified all material smaller than 1Ornrn as chip.

Under the broad category of cores, bladelet cores displaying one or

two, platforms were distinguished. Similarly, for core reduced

pieces, I distinguished between cores reduced pieces with one or

two (chisel-like! striking platforms.

In the category of blade a(1dbladelat (flakes that have a length

measurement of double or more of their maximum width

measurement) different rnorpholoates ware distinguished. Flat

blade/bladelets with unltorm parallel sides dimensions were

dlstingLlisl1ed from those whose edges converged 111 a point. Some

of the flakes were of blade/blad.elet proportions but displayed a

cross-aecttcn morpholoqv of beIng triangLllar, and were noted

separately. Ttrose blade/bladelets that could not be olassi'ried into

either of these categories, were deemed irregular. In the text the
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TABLE 1: C-14 dates Rose Cottage Cave

DATE (BPI LAB NO LEVEL SQUARE
680 :1::50 Pta 5622 A N4

5 970 :1.::70 Pta 5943 Pt N3
8 380 ±70 Pta 5600 Ja L5
a 614 ±40 Pta 5560 H Q4

9 250 :1::70 Pta 5599 H L5
12 690 ± 120 Pta 5593 08 L5, L3
13 360 ± 150 Pta 5601 082 K3

20 600 ±250 Pta 5598 G L4

27 200 ±350 Pta 5596 Dc L5

31 300 :1::90 Pta 569Z Ge L6

(afterWadley and Vogel 1991 :605 and Wadley psrs.cornm.)
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could, however, be said that one is comparing two very disSimilar

samples and are thus, In effect, comparing 'apples and oranges',

The argumef1t could be made that the afchaeologically observed

differences merely reflect tile analvtlcal construction of the samples.

In an effort to address the problem of dissimilarity, I have, for each

level, calculated the diversity Indices for informal, formal and

combined stone material on observations of equal frequency, The

archaeologicallv observed indica values ware then divided by the

'ideal' indice values and a 'standardised' rndsx could then be

calculated IA. Samson and G. Manas: pers, comm.l. Table 46

shows the calculation of each level.

A note of caution: due to tl1e use of log values in the calculations, a

number of the values are expressed In fractional negative terms.

When comparing the relatiY$l values (larqer-than or smaller-than), It

crucial to take the negative nature of the value into consideration.
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diversity index. On reproducing all the publlshed diversity indices it

became clear that most authors have used loge with the exception

of Cruz-Urlbe who used loge In the 1988 article, but possibly 1092
in tler 1991 article. For comparative purposes I have thus decided to

use loge.

stone material

diversity

richness

H:= sum(nI/N)log(nilN) (Sl1annon diversity index)
d::: (S·1 )/logN
e = (H)lIogNevenness

where:

S == number of stone categories;
N=tota: number of stone;
nl == number of stones per category

I have oalculated the above indices on the stone material olassified
at Rose Cottage Cave for all the levels dated to between
13 360 ± 160 BP and 680 ± 50 SP. Tile calculations were done
on the combined stone mal:erial assemblage as well as On the

separate samples of non-formal and formal material. In tl1e H 8'1d Ja
levels these calculations were also done on the samples for each
squere.

TI18 L.ISeof dtversltv indices for stone tools have previously been

restriote¢ to formal tools only (Simek 1989). I have extended the

appftcatlon of these indices to non..formal material and consider the
relative values of formal and ron-formal material very informative. It



APPENDIX THREE

DIVERSITY, RICHNESS AN.D EVENNESS INDices

For purposes of comparison, I have calculated my data on Indices

that have been used in the southern African archaeologi ;al literature

(Avery, M 1982; Cruz-Urlbe 1988/ 1991). I used the same index

formula for the faunal material and stone assemblages.

faunal material

diversity

richness

evenness

H::: sum(ni/N)log(ni/N) (Shannon diversity index)

d=:(S·1)/logN

e =:(H)liogN
where:

S :::number of species

N= total MNI ru N= torat NISP

ni=species MNI runl=species NISP.

At Rose Cottage Cave calculation procedure followed, resulted In

low MNI totals (Plug and Engela: 1992). Although I am satisfied that

the MNI calculation procedure is correct, the low MNI totals made

cernpartson with other s .inern African sites difficult. I have thus

calculated the indices on MNI and NISP per level (Table 44).

Following Cruz-Uribe's recommendation, only material Identified to

specific species was used and not material identified to size

categories (Cruz~Uribe 1988). Similar calculations were done on the

samples of all ungulates per level (Table 45). odorn (1971)

recommends that loge be used when calculating the Shannon
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The data was prepared in the spreadsheet package, Lotus 123 and

then imported to the statistical package Statsgraphics. In order to

optimise the number of data points for which there were values

available for both FUI end density, the Spearman rank-order

correlation coeffiecients were done pairwise and not llstwlse. The

results, are listed in Table 43.
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distal articulation of a skeletal element was not possible, I used an

average between the proximal and distal value (eg. FUI value for

proximal humsrus > 2 295g; distal runnerua « 1 891 g; humerus

not identified to proximal or dlstal « 2 093g). The values as

determined by them for skull, mandible and pelvis were used,

divided by the number of separate fragments per skeletal part used

in the identification (see again Table 40). When skull material was

present, it could be assumed that the maxilla and hyoid was

brought along. I have thus calculated an FUI value for skull material

based on the FUI of hyOid and maxilla. In order to be statistically

consistent, both the FUI and density values were also calculated as

percentages against the maximum PUI and density value

respectively (M.Grant personat comment).

The visual inspection of the XY plotted values was an Important

step In the process, and the data were then plotted (Figure 49).

Most of the XY plots display a either a unbiased utility curve (linear

relation) or a consumption site bulk utilisation curve (Y == a+ blogX).

Since, as we know from the work of Grayson, these curves can be

produced either by human transport decisions or by bone attritions I

factors, the next step in the analysis was the calculation of

Spearman rank-order correlation ccefflclents.



APPENDIX TWO

FOOD UTILITY AND BONE DENSITY CALCULATIONS

The identification of skeletal parts was done with the help of the

extensive osteological collection at the Transvaal museum under the

guidance of Dr.I.Plug. After determining the Number of Identifiable

Skeletal Parts lNISP) to species, genus or size group, the NISP for
bovidse was collated into the four size groups as defined by Brain

(1974). Table 39 shows the species as grouped for Rose Cottage

Cave.

In order to compare my work with the published Food Utility (FUI)

and density data, the Binford formula of minimal animal unrts (MAU,

also known as fractional rvlNI) was calculated (Binford 1978). This

was done by dividing the NISP calculated for each skeletal part by
the number of such skeletal parts in an Individual (Table 40)

(Chaplin 1971; Schmid 1972; Van den Drlesch 1976). The

percentage minimal antrnat unit (%MAU) was then catc'.llated as

fractions of tile highest MAU.

The food and density value for the skeletal parts present in each

size group was then calculated by multiplying the skeletal

abundance (%MAU) with the 'food and density value 'for each

skeletal element (Table 41 at1d"able 42). The FUI and density

values were based on the published work of Metcalfe and Jones

(1988) and Lyman (1985). I have used their data for the clearly

identified skeletal parts. Where the identifioation of proximal or



A number of tools with clear Middle Stone Age technological

attributes were also excavated in the levels dated to the Later Stone

Age.
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A number of scrapers also have a combination of secondary retouch

('scraper retouch') as well as adze damage. On some scrapers the

edge opposite to the working edge is abruptly blunt - sometimes

through deliberate knapptnp, and in other cases the working edge

have been positioned in such a way that the 'natural' morphology of

the scraper provided a blunted edge - these scrapers were

classified as backed. A few scrapers were of such high dimensions

(measured opposite to the flat ventral surfaces) that a category of

hlgll backed was introduced.

Tools with secondary retouch along one or more straight edges

were classified as knives.

In tl1e category of backed tools, we distinguished between two size

classes and various sub-classes based on the backed margin and

planform of the tool. Flakes of blade proportions with backingi

segments; tools in which the backing is on en edge that is at an

oblique angle to the rest of the tool; tools witli backing that cannot

be classified into sitner of'the above oategories as well as broken

tools with backing were recognised.

A category of bladelets with flat, invasive retouch on the ventral

side was introduced.

Tile catE,lgories of adze, spokeshave, awl, borer and miscellaneous

retouched pieces, were recogr1ised following the criteria as

established by J.De8con 1982.
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term flake-blades was used when referring to the combined

category of blades and bladelets.

In an effort to detect knapping strategies, we noted flakes that stn:

have cortical material, as well as tile two sizes classes of bigger and

smaller than 30r11m.To distinguish between end-struck and side-

struck flakes, we used the bulb of percussion as a point of

reference. Two measurements were taken: ;) the 'long axis' - in

direct line with the striking platform and bulb of percussion up, to

the edge of the flake, ('lnd ii) the maximum 'width' of the flake at

right angle to the first measurement. Side-struck flakes are those

flakes that have longer 'width' measurements than 'long axis'

measurements, and end-struck vice versa. For broken flakes the

specific section of origin - proximal, medial or distal - was also

noted.

In the scraper category (ie. tools with secondary retouch on a

convex edge), three size classes were distinguish: larger than

30mm, between 20-30mm and smaller than 20mm. Within these

size classes, sub-classes based on the placement of secondary

retouch and tl18 plantorm of the tools, were distinguished. As 'for

the flakes, the bulb of percussion was used as a reference point and

the placement of secondary retouch could then occur on:

- the end,

- one or both sides,

• both on the end and on one Side or,

• on tile end and two sides.



TABLE 4: (cont.)
Ungulates only

SPQOII)S
Bushy

Lilia Holocono Hclocone

Sylvicnpra grlmmla
O'aOll'o.gu5 CtllotrUQUS
Aapycllros molampus

Trngolaphui! SiropsiCOl'01I
'1Tnulotl'llgus Ol,n

RodUtlotl lulvo,ufulll-l1vos
Subtotal

COnl1oohaoto$ gnou
AlcolnphuG bU~Qlnphus

D!lmall$clJ~ dcrC!l5
MtlaClrCaS marsuplalltl

Ourobla ourobtn
RllphleOI\lB compo&trl~

Polon onprQoll.!s
RodlmCalLJIVClrUfula-etlts

Subtotul

Savannn Grass
Equu$ burohotn!quagga

F'hecochOQ(\)$ !loth/ODlcuS
Corlt10Chnatas taurinuS

Hlppotrnguo cqulnus
Hlppotl'llgUB nlgor

Hlppottoginl
SublOtai

Bushy
GraoG
TOTAl.

5
1

1020%
2·04%
204%

31
11
49

63.27% 6
2245% 2,5
100,00% 115

41
19
69

304
1

12
29
11

400

8.44%
3,(11%

14 ~'()%

$2,55%
0·21%
247%
6.97%
2,26%

10MO%

1
55
11

1,49%
8209%
16.42'10

67 100,00%

49
553
602

6,14% lUi
91,BEl% 66,6

100.00% 80

13
a 70% 12

Blltly HQlocono Ploifl1ooonn TOTAL

2
69.57% 49
2174% 1.6
100,00% 17 6

5
2

10
16

1:1.05% 29
4.92% 21

24.1D% 43
43,37% 103

1
3

2.5
41,5

241% 13
7,23% 23
602% 1.5

100,00% 234

1 3,70%
23 85.19%
1 3,70%
2 7.41%

27 100.00%

14,38% 77.6
86.63% 309

100.00% 300

16,71%
154B%

2 (,_ '.'
63,23%
1.94%

100·00%

1242%
6.99%

19.42%
44,11%

5,57%
9,65%
0.64%

100,00%

5
63
:3

6,67%
84.00%
4,00%

2.67%
i?67%

100,00%

2
2

76

:lO,ca%
79,92%

1CX).OO%

'I

1
8

18
14
1

1260% 3
7!UX1% 94
'2,60% 16

100 00% i 140

8
6
6

15

2051%
20,51%
15,38%
3646%

39

I)

6

1
12

41.67% 12
50.00% 147

15
2
2

B.33% 3
100,00% 181

13.56%1'46
Se,44% 9S1
100.00% 1127

B
51
59

202

12~%
9.59%
0.613%
2.05%

64,38%
10.00%

100,00%

63
50

126
44()

1
26
56
16

600

10.00%
6.26%

1600%
5500%
013%
325%
'70P%
~.OO%

" '()%

ftG3%
R1.22%
6.29%
UO%
1.10%
1.66%

100,00%

12,95%
67,05%

100,00%
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TABLE 4: Animal habitat preference, grasslands - bush/shrub
All species

Specie\! LUll) HO!o¢OIIIl HolooOM eGrly Holo012M Plollllocorlll TOTAL
Bunhy

OOfoopllhOcUll oothlopa a 1.14% 2 0.41%
rlYlIllt1ottunnoa 2 062% 2 041%
POf1thora (Jtf't1us 1:1 3.e9% 2 1.14% 11 2,27%

Folie calMll1 1 OAl% 1 (),f.)7% 2 (lA'%
f'lroQtwm aaponOI$. HIS 7500% 45 79.$5% 93 5"299% 1111%1 322 GS 39%

SylvlQ(lprll grlmmlo, 5 2,05% 13 741% 18 3,71%
CTootrllgvs tYoctrllQU$ ~ 041% L77% 12 684% 14 289%
AOpyr.«OIl mlilampu~ 1 041% t O.21'l1.

Tr(lgQlnphua Gtropalc(Jfoll 11 , 14% 1 11.11% 3 O,Ge%
7TtllHotrllgU& aryl( 31 1270% 8 1411)% 49 27.92% (l e667% 94 19,38%

Rodunol\ lutvOfUlulll-llvtl_ 11 4,51% 2,5 442% 1Ii 0,$5% 1 1111% HI 3,(10%
Subu:nol 244 10000% 56,5 10000% 1713 100,00% 9 10000% 485 100,00%

Shrub
ennis mOllomolnn 12 377% 1,&9% 12 902% 25 4S9%
Suriontn tlutlQllltn 2 1.50%> 2 0,39%
Hyuunn t:tunnoa 2 o.G3% 2 0.39%
Pun ti1llrtj pt'(du~ 9 IU13% 2 1,50% 11 2,lb%

Folin olirocill \ 031% 1 075% a 1),39%
Freenvl!! (lOP<li'\fiI5 1133 57.85% 4!!l 16,27% 113 69,92% 100,00% 322 133,01%
Lopua/PranQllIgus 111 34.91 % 13 2M3% 23 17,29% 147 2&,71%

Subtotal 316 100.00% 59 100,00% 133 100.00% 100.00% 511 100,00%

Grotls
Conla mo~omt.ln& 12 2.31% 2.35% 12 4,70% 25 2,92%

CynloUs ponlolllllill 1 0,;9% 1 0.12%
raM carneal 1 0,19% 0,39% 2 0,23%
Xor\Ja 11'l1l1J'1$ il 1.73% 9 1.05%

Podolia oopo nol~ 10 1.£)3% 9 :3.62% 1 2,50% 20 2.33%
Connoohaotos 9 u 41 7.90% 5 i1.76% 29 11.3$% a 20.00% 83 !Ma%

Alco4Jphull bu&ompll\.!$ 19 3.GO'". 2 4.71% 21 8.22% 8 20.00% 50 a,S3%
Damallscus do-ellS (l9 13.29% III 2;M3% 43 Hl.S3% G 15.00% 126 14.04%

Attttda~s mar$vPlol!s 304 88,8'7% HI 42.35% lro 40,31% 16 37.60% 440 61.34%
OUfOQ\n ourobln 1 0.19% I 0.1a%

f'lnphlcofUO QnmpOlllrlo Ul 2.31% 1 2,35% 13 5.09% 26 3.03%
Plllon Q(lprllolu~ 29 t1,69% 3 7,06% 23 9.00% 1 2.50% S6 6.63%

f1llounr.;a fUlvt)"ufutIlMOl'lIS 11 2.12% 2.5 5'()8% 1.6 0,5.9% 1 2.50% 16 1.!17%
SvblUtal 519 100.00% 42,1.\ 100,00% 2sa 100.00% 40 100,00% as? 1()(J,00'll.

$(lVJlnna Gmall
l;quus b urchollVquagga , 1.49% I 3.70% S 6,6.7% S 41.f~7% 12 M3%

PI'l\cochoor\l~ tH1tI'IOplcu$ 56 62,()9% 23 66,19% 63 64.00% G 60.00% 147 at.~%
COtlnQ(lhIHl!Ol$ t!luflnU$ 11 16,M!% , 3,70% 3 4.00% 16 0.2t1%

Hlppetrllgu8 oqulnuo 2 7.41% 2 1,109~
HippoltaalJ~ nigllt 2 2.G?% 2 UO%

HlpPQ\!aglnl 2 li.67% , 6.33% 3 1,66%
$utnotnl 67 100.00% 27 100.00% 76 100.00% 12 100.00% 161 100.00%

Bushy/Shrub 662 >11),95% 116 152.43% 309 4(1,21,1% 10 16,'3%1900 48.97%
Gra&s sao 51,05% 69,5 37,57% 331 61.72% 52 83.137% 1036 5i,03%
TOTAL 1146 100,00% 185 100.00% 639 100,00% 62 100.00% 20:)4 100.00%



TABLE 3: MN! basis

LB LEVEL
Equus sp

sov 2 non dam
Bov 3 non dom

Alcelaphus buselaphus
Alcelaphus/Connochaetes

Antldorcas marsuplalls
Palea capreolus

Bird

TOTAL

DB LEVEL
Papio urslnus

Equus burohalll/quagga
Equus cepansts

Equus sp
Prooavla capensis

Phaooohoeru$ aethloplCLls
Sov 1

Sov 2 non dern
Bov3 non dcm

Bov 4
Connoohaates gnou

Alcelaphus buselaphus
Alcelaphus/Connochaetes-

Megalotragus prlscus
Damallscus dorcas

Antldoroas marsuplaI!s
Antldoroas bondl

Hlppotraglnl
Taurl)tragus oryx
Pedetis capel"lsis

TOTAL

NISP
1
5
2
1
1
6
1
1

18

NISP,
5
1
3
1
1
1

10
17
2
G
7

13
5
5
5
1
1
2
1

aa

200

MNI REASON
1 {I molar lower

metacarpal prox

1 I m3L
1 3 phalanx

4

MNI REASON
1 canine frag
1 I mane! p2
1 r p3U frag

1 humerus dist
1 mand teeth fragmented

21m3L
2 age differenoes

1
1 I rn2L
1 I m1L
1 m2L

1 I m3L trag
1 molar

15



TABLE 3: MNI basis

H LEVEL NISP
1
1

10
7

16
27
9
1
:2
1
2
6
1
3
3
1
1
4
1
1
4
9

Carnivore
Equus burchellilquagga

Prooavla capensls
Phacochoarus aethloclcus

Bov 1
Bov:2 non dcrn
Bov 3 non dcm

Bov 4
Gonnochaetes gnou

Alcelaphus buselaphus
Alcelaphus/Connochaetes

Damallscus dorcas
Sylvicapra grimm is

Antldorcas marsuplalis
Oreotragu$ o!'eotragus
Raphicerus campeents

Palea caprsolus
Taurotragus oryx
Pedetis eapenals

Hystrlx africaeaustralls
Lapus/Pronolagus

Tortoise
Bird

~ 111TOTAL

DOM LEVEL
Equus capensls

Equus sp
Phacochoarus aetl1lopiOus

Bov 2 non dcm
Bov 3 non dorn

Gonnochaetes gnaw
Alceiaphus/Oannochaetes

D(:Imallsc:us dorcas
Antidorcas rnereuplalls

Antldorcas bondl
Tragelaphu$ strepslceros

TaLirotragus oryx
Redunoa fulvorlJfula

TOTAL

NISP
1
1
5
7
4
2

13
1
4
:2
1
4
:2

199

MNI REASON

1 I m3L
1 humerus diet frag
1 m3L frag

1 I m3L
1 m2U
I

2 'age difference
1 lateral malleolus
1 molar lower trag
i :2 phalanx
1 calcaneum
1 I m3L
1 p4L buo frag
1 metatarsal
1 metatarsal dist
1 radius
1 carapaoe

17

MNI REASON
1 r mtt,

molar frega

1 m1U

47

1 tooth frag
:2 age differences
1 m2.U
1 rntt,

~1~X]U
10



TABLE 3: MNI bas1s

eM LEVEL
Paple ursinu$

Ceroopithecus aethiops
Suricata suricatta
Panthers pardus

Carnivore
Equus burchelil/qLJagga

Procavla capensls
Phaecchoerus aeihloplcus

Bov 1
Bov:2 non dom
Bov 3 non corn

Bov 4
Oonnechaetes gnou

Alcelaphus bueelaphus
Alcelaphus/Connochaetes

Damallseus dorcas
Sylvicapra grimmls

Antldoroas marsupiaHs
Oreotragus oreotragus
Raphlcerus carnpestds

Palea capreOlu$
Hlppotraglnl

Taurotragus oryx
Pedetls espensls

Hystrix afrlcaeaustralls~
LeprJs/Pronolagus

Tortoise
Bird

TOTAL

NISP
4
1
1
1
6
3

16
13
19
36
18
2
9
5
4
6
1
6
4
'7
3
2

17
3
1
3
9
4

204

198

MNI REASON
21 age differences
1 carpal
1 I ullia
1 13U

1 teeth fraga
2 3x radius
2 molar

1 I m3L
2 age differences

1 I m3L
1 2 phalanx
2 age differences
1 3 phalanx
1 2 phalanx
1 1 phalanx

1 I p4U
1 3 phalanx
1 tooth frag
1 humerus diet
1 carapace trag

25



TABLE 3: MNI basis

PH LEVEL
Peplc ufsinus

Canis mesomelas
Suricata eurlcatte
Atllax paludlnosus

Fells caracal
Carnivore

Procavla capensls
Phaccchcerus aethioplcus

Bov 1
Sov 2 non dom
Bov 3 non dom

Bov 4
Oonneohastes gnou

Alcelaphus buselaphu$
Alcelaphus/Connochaetes

Damallscus dorcas
Sylvicapra grimm'a

Antldorcas marsuplalls
Antidorcas bondi

Oreotragus oreotragus
Raphlcerus campestrls

Pelea capreolus
Hlppotragus leucophaeus
Tragelaphus strepslceros

Taurotragus oryx.
Aedunca fulvorufula

Ped.etis capensis
Hystrlx afticaeaustralls

Lepus/Pronolagus
Tortoise

Sh'd

TOTAL

NISP
2
9
1
3
1
2

37
25
26
86
36
2
10
4
i

25
7

48
4
5
5

12
1
2

16
3
2
1

10
30
2

418

197

MNI REASON
1 incisor lower
1 Im2l
1 matapodial, dist
2 age differenoes
1 phalanx prox trag

8 15x humerus dlst
2 age differences

2 age differences
1 I m2U

2 I m3L
1 1 phalanx
6 I rntt,
1 Im2l
2 age differences
1 r mil
2 2&3 tarsal
1
1 Ip3l
1 Im2l
1 m1U ling frag
1 phalanx
1 molar
2 AX humerus dlst
2 pelvic girdle

44



TABLE 3: MNI basis

JA LEVEL
Cercopitheous aethiops

Canis mesornslas
Aonyx capensls

Atilax paludncsus
Mongoose

Panthers pard us
Felis Iybiea
Carnivore

Equus burchelU/quagga
Equus sp

Procavla capensls
Phacochoerus astnloplcus

Bov 1
Bov 2 nor, dom
Bov 3 non dom

Bov 4
Connochaetes gnou

Connochaetes taurlnus
Alcelaphus buselaphus

AlcelaphuS/Connochaetes
Damallscos dorcas
Sylvicapra grimmla

Antldorcas marsuplaHs
Antldorcas bondi

Antldorcas sp-
Pelea capreolus

Hippotragus leucophaeus
Taurotragus orvx
Pedetis capansls

Hystrlx afriOaeaustralls
Lepus/Pronolagus

Tortoise
Bird

NISP
1
3
1
1
1
1
1
7
1
1

30
18
19
48
34
4
8
3

11
7
6
4

46
4
4
7
1

12
3
6
6
12
8

196

MNI REASON
1 I humerus dlst frag
1 1 phalanx
1 humerus clst frag
1 phalanx pro"

1 p2U frag
1 3 phalanx

1 Ip3U

3 5x humerus dist
2 age differences

3 age differenoes
1 I m2L
2 I m2L

21m2L
2 age differences
4 age differences
1 Im2L

21m2U

1 r m2L bUG frag
1 molar upper frag
2 age differences
1 r ulna prox
1 carapace

TOTAL 319 35



TABI.E 3: MNI basis

PT LEVEL
Papio urslnus

Canis mssomelas
Mongoose
Carnivore

Equus burchelli/quagga
Prooavla capensla

Phacccheerue aetbtoptous
Bov 1
Bov 2

Bov 2 non corn
Bov 3

Bov 3 non dom
Connochaetes gnou

Oonnochaetss taudnus
Alcelaphus buselaphus

Alcelaphus/Connochaetes
Damaltscus dorcas

Antldorcas marsupialls
Oreotragus oreotragus
Raphlcerus oarnpestrle

Pelea capreolus
Hippotragus equinus

Taurotragus oryx
Redllnca fulvorufula

Hystrix afrlcaeaustraile-
Lepus/Pronolagus

Tortoise
Bird

TOTAL

NISP
4
1
2
3
1

45
23
40
8

71
2

27
5
1
2

11
10
18
1
1
3
2
8
5
2

13
17
4

330

195

MNI REASON
1 m3L frag
1 tarsal

1 I m2U
6 humerus distal
1 m2L trag

1 Im3U
1 lo4Ll
1 rn2L ling frag

2 age differences
3 age differenoes
1 1 phalanx
1 3 phalanx
1 I dp4U
1 r m2L
2 age differences
1 Imil
1 2 phalanx
1 max trag
1 carapace frag

28



TABLE 3: MNI basis

A2 LEVEL
Papio ursinus

Canis mesomelas
Atilax paludinosus

Mongoose
Panthera pardus

Felis lybiba
Carnivore
Equus sp

Procavia capensls
Phaoochoerus aethloplcus

Ovis/Capra
Ovls aries

Capra blrcus
Bov 1
Bov 2

Bov 2 non dam
BovS

Bov 3 non dom
Bov 4

Connochaetes gnou
Connochaetes taul'lnus
Aloelaphus buselaphus

Alcelaphus/Connochaetes
Damallscus dorcas
Sylvicapra grimmla,

Antidoroas marsuplalis
Raphloerus oampestrls

Paloa cepreolus
Taurotragus oryx

Redunca fulvorufula
Xerus lnaurle

Pedetis capenals
Hystrix arricaeaustrails

Lepus/pronolagLls
Tortoise

Bird

TOTAL

NISP
7
8
1
8
7
1

11
2

90
26
1
6

28
49
39

243
8

150
4

15
5
7

27
32
1

130
5

17
16
14
3
5
3

54
4
17

1044

194

MNI REASON
1 canine frag
2 age differences
1 fibula frag

2 age differences
i p4L. frag

41p2U
1 molar frag

1 r max dp3-m1
3 age differences

3 r m3U
1 r mend rnt
2 rm2L

2 m2L frag
1 m2L unerupted frag
5 age differences
S age differences
3 age differences
3 age differenoes
1 I m3U
1 r rtumerus prox frag unfused
1 molar frag
1 molar trag
4 8xfemur shaft
1 carapaee frag

48



TABLE 3: MNI basis

A LEVEL
Paplo urslnus

Canis mesomelas
Atllax paludinosus

Mongoose
Panthers perous

Felis Iybica
Felis caraoal

Carnivore
Equus sp

Procavia oapensls
Phacochoerus aethlopicus

Bos taurus
Ovis/Capra
Ovls aries

Bov 1
Bov 2

Bov 2 non dom
Bov 3

Bov 3 non dam
Sov 4

Connochaetes gnau
Oonnochastes taurlnus
Alcelaphus buselapnus

Alcelaphus/Cannochaetes
Damaliscus dorcas
Sylvioapra grlmm!s'

Antldorcas marsupialls
Raphioeru$ campestrls
Aepyoeros melampcs

Palea capreolus
Taurotragus oryx

Redunca fulvorufula
Xerus inauris

Pedetes capensls
Hystrlx afrioaeaustralis

Lepus/Pronolagu$
Tortoise

Bird

TOTAL

NISP
8
3.,
6
2
2
1
4
3

66
24
1
1

28
31

134
6

138
1

15
4
5

12
31
4

135
6
1

10
12
7
5
5
4

4"
2
7

770

193

MNI REASON
1 rnsl, frag
., 113 trag
1 r scapula blade & glenoid

2 phalanx
r marid, pa-rn:
metatarsal prox frag

4 r m1U
2 age differences

2 phalanx dlst frag

r mand alveoli p2 &p3

2 r 1113U
2 age differences
2 E:lgedifferenoes

2 rm2L
1 I mend p4-m1
5 age dlfferenoes
., 2.phalanx prox frag
1 114
1 Imsu
2 age dlftsrences
2 age differences
., I mand
1 femur shaft trag
., molar unerupted
3 pelvis acetabulum
1 carapace, frag
1 radius dlst frag

43



TABLE 3: MNt basis

MN lEVEL
Papio urslnus

Canis rnesomelas
Cynictis penlclllata

Mongoose
Hyaena brunnea

Felis lyblca
Equus burchellilquagga

Equus sp
Procavia capansls

Phacochoerus aethiopicus
80S taurus
Ovis/Capra
Ovis aries

Bov 1
Bov2

Bav 2 non dom
Bov 3

Bov 3 no! i dom
Connachaetes gnou

Connachaetas taurlnus
Alcelaphus buselapl1us

Alcelaphus/Connochaetes
Damalisous dorcas

Antldorcas marsuplails
Oreotragus oreotragLls'

Ourebla ourebla
Raphlcerus oampestris

Pelea capreolus
Taurotragus oryx

Redunca fulvorufula
Xerus inaurls

Hystrlx africaeeustralis
lepus/Pronolagus

8ird

TOTAL

NISP
2
1
1
3
2
2
1
1

27
5

17
14
5
5

30
29
8

68
11
2
7
16
6

39
1
1
1
2
3
1
1
4

16
1

333

192

MNI REASON
1 canine
1 metapcclef, diet
1 ulna prox

i Incisor
1 ulna
1 sesamoid

5 rm2l
1 I m3l
5 age differences

astragalus

2 r scapula
1 I m3l
2 age differences

1 rm2U
3 age differences
1 I p3U
1 metapodial, dist
1 3 phalanx
1 mil
1 mil
1 m1U
1 pelvis
1 mand frag
2 r mand

37



191
TABLE 2: Species identified late Pleistocene and Holocene levels (NISP)

speoles Levels TOT/>J.
Mn A A2 Pl Ja Ph eM H DCM LB DB

Paplo urslnus 2 8 7 4 2 4 1 28
Cercopflll0CuS aetntops 1 1 2

Canis mesometas 3 8 3 9 25
Aonyx capensts 1

Suricata suricatta 2
Cynlctls penlcmata 1
AWax patudmoaus 1 1 3 6

Mongoose 3 6 8 2 20
Hyaena brunnaa 2 2
PantlWfl parous 2 7 11

Falls Iyblca 2 2 1 6
Felis caracet 1 1 2

Carnivore 4 11 3 7 2 6 34
Eqllus burcilelli/quagga 1 1 3 5 12

Equus capensts 1 2
Equussp 3 2 1 3 12

ProCavla capenars 27 66 90 45 30 3'/ 16 10 1 322
Phacocttoerus aethlopiclis 5 ':4 26 23 18 25 13 7 5 1 147

80S taurus 17 4 21
OVIS/capra 111 1 1 16
ovts aries 5 1 6 12

Capra huous 28 28
Bov 1 5 28 49 40 19 26 19 16 ~O3
BOV2 30 31 39 a 108

Bov 2 non dorn 29 134 243 71 48 86 36 27 7 5 10 696
Bov 3 8 6 8 2 24

Bov3 non dam 68 138 150 27 34 36 18 9 4 2 17 503
Bov 4 1 4 4 2 2 1 2 16

oconoohaotes gnou 11 15 15 5 8 10 9 2 2 6 83
Connochaetoslaurlnus 2 4 5 1 3 15
Alcclaplllls bllsolapl1us 7 5 7 2 11 4 5 1 7 50

Alo ola pllll $/COnnootlll 0 los 16 '12 27 11 7 '1 4 2 13 13 lOr
Mcgalolra9us prlscus 5 5

Damallscus dorcas 6 31 32 10 6 25 6 6 5 128
$ylvlcapra grlmmla 4 1 4 7 1 1 18

Antldoroa!> marsuplalls 39 135 130 18 46 48 6 3 4 6 5 440
Antldoroas bondl 4 4 2 1 11

Antldoro(ls sp 4 4
oreotranus oreolragus 5 4 (3 14

Ourebla outebla 1
l1t1pllloerus oampostrls 6 5 5 7 26
Aapycaros melampus 1 1

Palaa caprsolus 2 10 17 3 7 12 3 56
Hlppotraglls equlnus 2 :>.

Hippolragus leuoopllaous 2
Hlppotraglnl 2 3

Tragolapllu$ slrepsloorO$ 2 1 (3

TllurotttlOlJ$ orYl{ 3 12 16 8 12 16 17 4 4 2 94
Redunoa fulvorufula 1 7 14 5 3 2 32

Xerus In! His 1 5 3 9
Pedalls cepensts 5 5 3 2 (3 , 20

Hystrlx nfTloaoaustralis 4 4 3 2 6 1 1 1 22
Lepus/Pronolaglls 16 41 54 13 6 1Q 3 4 141

Tortolso 2 4 17 12 30 9 9 83
Bird 7 17 4 8 2 4 44

TOTAL 333 770 1044 330 319 418 204 111 47 18 88 3682



TA8tE 10: (cont.)
Rilly matet'1al

Qm~nod TOTAL
(ODtltlna V'tlnslucenl) 42 4828%

)pnhi11l f10t tnmIIUO(lnt) 31 42 53%

Sublotlll opallne3
Hornfol&

Tulfncoouc rock
Qunnt
Other

liM,

~(\-Itrmnl
(Opal!nu Irart$lucont)

:Jpnllno not tfllnlllueonl)

Subtottll opllllOQo
Homlolo

TuUnoooy\\ro'lk
Qunrt~
Othor

'(llnl

Ft)!'mul
(OpnUno trnl'tllhIl;.' 1'\1)

(Orollno not tmosl' nmtl

SubtolrJ op(l!tn\l~
HOrnrlll&

iul!Mooull rook
Qunl1~
Olhnr

04
1 6000%
, 50,00%

N4
3 3160%
IS 62.50%

MIS
4 5000%
4 5000%

P4
9 4731%
10 5263%

C4
15 Gll.1S%
6 2127%

a3 9MO%
1 115%
3 3A5%

2100,00')(, 1910000% ii!1 95A5'" a 100.00% 8100.00%

4.5$%

67100oo%j 210000% 19 100.00% 22100.00% 8 'JO,OO% 8100.00%

i
Q.,\ P4 04 Nil M5
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TABLE 10: H level, L1ti1 ised stone tnventory
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TABLE 9: (cont.)
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TABLE 9: H level, stone tnvantory

NOtl~lotIT1tI1 TOTAl. Q4 P4 04 N4 Me L4 L5 1(5 J6
chunk BOO 20,09% 10 Ul90'll. 90 ~102% 112 20.60% 60 2420% 70 11)31% 45 11)74% 76 1995% 20 lf3.01% 21 16.41%

1362 4MI.l% (WI 69.12% 162 3649% 275 501;£;% f 12 3!lOO% 177 4646% 100 4519% l!i1l 44.09% se 4706% GIS S1.5a%
1:) 0.45% a 0.13% a 045% 1 010% <I 106% 1 02e% 1 004% 1 0,76%

44 1.51% :l 0.49% ., lSB% 5 092% 6 214% 9 2.36% :I 1,(12% a 2.10% 3 252% 1 0.70%
15 0,61% 2 04t'1% Il 100% 3 101% 1 02~% 1 004%
1\ 0.14% 1 023% 2 052% 1 M6%
IS 0.61% 11 0.40% (I 0.60% 4 074% (I 107% :I 0.52% 1 O,aO%

16 0,$5% 1 024% 5 11()% 3 055% , 036% 2 052% 1 0.44% 2 052% 1 004%
13 041% 1 023% 1 036% (I 0.79% 1 044% 5 131% 1 0.,70%
17 0.60% 2 OMI% 4 01)0% 2 OQ7% 2 0,11% (I 0,70% 3 252% 1 070%
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'i 0,24%i 2 071% 1 0,26% 1 044% I 0,26% 2 1.aO%
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14 0040% 2 o 4.!i'll, 1\ 0.74% 1 0.26% 2 ()'\521Jil 1 O,D4% 1\ 3.13%
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TABLE 8: Mean Ungulute Biomass, statistical relationship

MUSa MUSe MUSk MUSe/MUSa MUSe/MUSk
MN 138.55 240.99 228.48 i .7394 1.0548
A 128.62 240.99 238.78 1.8737 1.0093
A2 127.32 240.99 261.27 1.8928 0,9224
PT 173.14 77.62 383.29 0.4483 0.2025
JA 11.9.81136.77 198.43 1.1416 0.6893
PH 94.445 240.99 153.01 2.5516 1.5750
CM 125,91 103.04 234.41 0.8i 84 0.4396
H 131.99 103.04 258,39 0.7807 0.3988
DCM 220.66 58.48 577.3 0.2650 0.1013
LB 200.71 14.19 464.91 0.0707 0.0305
D8 299..43 77.$2 809.1i 0.2592 0.0959



TABLE 7: (cont .}

LBlavel

Species
Equus sp

Aloelaphus buselaphus
Antldercas marsuplalts

Paisa capreolus
Total
Number of species

uvg
MNI bodywclghr

1 603.80
1 135.00
1 39.05
1 25.00
4 802.85
4

MUBa

200.71

DB lave!

Speoies
Equu6 burohelli/quagga

Equus capensls
Pbaecehcerus aethlopious

Connochaetes gnou
Alcslaphus buselaphus
Megalotragu$ prlsous

Damallsous dorcas
Antldo(cas marsuplalls

Antldorcas bond!
Taurotragus myx

Total
Number of species

avg
MNI hodywclghl MUSe

1 307.60
1 900.00
1 68.05
2 170.00
2 135.00
1 900.00
1 63.27
1 39.05
1 35.14
1 670.00

12 3288.11 299.43
10
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MUSe MUBk

14.19 462.91

MUSe MUSk

77.62 809.11



TABLE 7! (conr.)

OM level

Species
Equus burchelli/quagga

Phacochoerus aethioplous
Connochaetes gnou

Alcelaphus buselaphus
Damaltscua dorcas
Sylvicapra grimmia

Antldorcas marsupia lis
Oreotragus oreotragus
Raphicerus campestris

Palea capreolus
Taurotragus oryx

Total
Numcer of species

H level

Species
Equu$ burchelll/quagga

Phacoohoarus aethiopicus
Connochaetes gnQu

Alcaletphus pusalaphus
Oama!iscus dorcas
Sylvlca.pta grimmla

Ahti.g9rcas marsuplalls
Oraotragus oreotragus
Raphicarus campestrls

Palea capreolus
Taurotragus oryx

207

avg
MNI bQdywcighl MUSe MUSe MUSk

1 30.7.60.
2 68.05
1 170.00
2 135.00
" 63.27
1 19.70
2 39.0.5
1 11.90
1 11.09
1 25.00
1 670..0.0.

14 15:20..66 125.91 10.3.04 234.41
11

nvg
MNI body.vclght MUSa MUSe MUSk

1 30.7.60
1 68.0.5
1 170..00.
1 135.0.0.
2 63.27
1 19.70.
'I 39.0.5

11.90
1 11.0.9
1 25.00
1 670.0.0

12 1520.66 131.99 10.3.0.4 258.39
i1

Total
Number 0'1 speoles

D~C~M~··~le-ve~I---------------------------------------

Speoies
Equus aapartste

Phacocbcerus aethiopicus
Connocl1aetes gnou
DamalisQus dorcas

Antldorcas marsuplalls
Antidoroas pondl

Tragelaphus str(3psloeros
Taurotragus o.ryx

Radunca fulvorufula
Total
Number of spacles

(IV!.!

MNI bouywc!ghl MUSa
1 900.00.
1 68,05
1 170.00
1 63.27
2 39.05
1 35.14
1 192.60
1 670.0.0
1 29.40.

10. 2167.51 220.66
9

MUSe MUSk:

58.48 577.3



TABLE 7: (cont.)

PtLEVEL

Species
Phaeochoarus aethiopicus

connocnaetes gnnu
Alcelapnus buselaphus

Damallscus dorcas
Antldorcas rnarsuplaits

Oreaotragus or90tragus
Pelea capraotus

Hlppcmagus ct. equinus
Taurotragl.ls oryx

Redunoe fulvorufula
Total
Number of speoies

Ja level

Speoles
EqtJU$ burchelll/qugga

PhacochQerlls aethioplcLIS
connccheetes gnou

oonnocheetes taurtnus
Alcelaphus buselapttua

Damallscus dorcas
Sylvlcapra grlmmls

Antldoroas marsuplaliS
Antldorces bondl
Pelea capreolU$

Taurotragus aryl<
Total
Number of speoles

206

HVg

MNI bmlywt'lghl MUSa
1 68.0$
2 110.00
1 135.00
4 63,27
4 39.05
1 11.90
1 26.00
1 261.00
:3 670.00
1 29.40

19 1472.67 173.14
10

MUSe MUSk

77.62 383.29

!lvg
MNI bodywC.lght

1 307.60
2 68.06
:3 170,00
1 215.00
2 135.00
2 63.27
2 19.10
4 39.05
1 $5.14
2'" 25.00
1 670.00

2.1 1747,81
12

MUSa MUSe MUSk

119,81 136.77 198.43

Ph level

specles
Phaoool,oerus aathloplous

Connoohaates gnaw
Alcelaphus buseiaphLls

Dan11;1l1solJsdorcas
Sylvloapra grfmn1fa

Antlcloroas marsLlplalls
Antldoroas bondl

Oreotragus areotragus
Rapl1loerus oampestrls

Pelea capreOlus
Hlpr~otragus leucophaeus
Tragelaphus strepsloeros

Taurotragus oryx
Aedunca tulvorutula

Total
Number of spscles

(tvg
MNI lmdywcight MUSs MUSe MUSk

2 68.05
2 170,00
1 135,00
2 63.27
1 19,70
6 39,05
1 3S,14
2 11,90
1 11.09
2 26,00
1 263,00
1 192,60
1 670,00
1 29.40

24 173(3,20 94.445 240,99 153.01
14
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TABLE 7: ~1ean Ungulate Biomass ~ archaeological, expected, corrected

MI1 LEVEL

Speoles
Equus bUJchelll

PhacochOtHUSaElthlOpicus
Bos prlmlganlu$ f. taurus

capra hlrcus
cormconaetes onou

Oonnocnaetes taurlnus
Alcalaphus busalaphus

DamalfsQus dorcas
Antidorct:ls marsupiel1s
OraQtragus oreotraqus

Ourabla ourabta
Raphlcorus otlmposttls

Palea cepraotuB
Taurotra!;jus oryx

Total
Number of species

UVA

MNI bod)wqlght
1 30760
1 6805
5 180 00
1 35,00
2 170,00
1 215,00
2 135 00
1 63.27
3 39.05
1 1190
1 14,00
1 11.09
1 25.00
1 670,00

22 1944Jl6
14

MUSa MUSe MUSk

138,55 240,99 228.48

A level

Species
Phacocl1oorus aolhloplcus
80S prfmlgenlus L taurus

Oapra hlrcus
Oonnoohaelas goou

OonnOchaelas taurlnue
Aloelaphus buselaphus

Oamallscus dorcas
Sylvlcnpra grlrnrrHn

Anlldoroas marsuplalls
Raphloarus campostrls
AepyclHoS melampus

Pele" capreolus
nUfotragus oryx

Redunca fulvorufula
To\al
Number of species

IIvg

MNI hod>wclglll Muse MUse MUSk
2 68.05
, 180,00
1 35.00
2 170.00
2 215.00
2 135.00
2 63.27
1 19.70
5 3~.05
1 11.09
1 4800
1 25,00
2 670.00
2 29.40

25 1106,56 128.62 240,99 238,78
14

A21(wal

Species
PIHloochoerus aell1{OplouS

, Ovls atlas
Oapra hlrcus

ccrmoortaotes gnou
Connochae\Els laurlnus
Aloelaphu$ buselaphu$

Damallsc\ls dorcas
Sylvlcapra grrmmia

Antidorcas marsuplalls
Raphlcerus campestrls

Peton O£lI)IOOlus
Taurotragus oryx

Radunca fulvorufula
Total
NlJmber of species

nVIl
MNI 11(4)woll\llI

1 68,05
1 35,00
3 35,00
3 170.00
1 215,00
2 135,00
2 63,21
1 19,70
5 39,05
3 11.09
3 25,00
3 670,00
1 29.40

29 1515.56
14

MUBe MUse MUSk

121,32 240,99 261.27
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TABLE 6: Species community structure. Spearman rank~order correlations

CMfflclent
Slgnlflcnnce

MN
JA PH eM H oeM La DB

0.3151 0.3699 04481 00324 0.4058 0.3364
O.021XJ o.O()({) a,mllo (],0[73 (J.l102') om;;1

0,6217 0,6126 0,6201 0,3869 0.4371 0,3749
O.[){IOO Q,OOW O.cX)(Xl 0,0045 0,0013 ().()OS()

0.5929 0,5918 0,5947 0..3623 0.4410 0.3493
O,oms (I,{)012 (J.Q I(l'

0.4058 0,3889 0,3952
{),0029 (l,0043 o,uoo3

A

0,4386 0,3a75 04005

A2

PT
JA

PH
0,0013 0.013 (),(IO.l'

OM 0,3267 0,3714 0,5600
(),()llM OJX~(l (l,(KiW (l,(l/,){~

H 0.4481 0,6201 0,5947 0.1313

oeM
O,(l17J 0,0045 (),(l()78 Q,()()l9

LB 0.4085 0,4371 04410 0,3889
0,0029 O.lIO13 0.0012 O,[){)<13

DB 0,3364 0,3749 0,3493 0.3952
MI;\-l 0,0059 0.010.1 0.0003

coefficlont
Slgnlfic«nce

JA PH eM
0.4471 0.4

oeM La DB
0.4156 0,5555 0.4032MN

A

A2
PT
JA
PH
OM

H

OOM

0.0611 0.0 H3 O,t\(l<Xi O.2l&! Q,OQ;!] 0.0272
0,6401 0,67()7 0.6915 0,5341 0.5544 0.501(3
O,O()o.~ a.ooeu 0,00;;\ 0,002>1 (l.OOC{)

0,5792 0.6153 0,6476 0.4935 0,5aS3 0,4842
0,0069 (j,O(HS ()'o080
.58e8 0.5$08 0,5410
Q,t)OI:l Q,O(JIS (J,(10:l(1

0,01-1;) 0,0000 ucors
0.472$ 0,6915 0.6407

,a091 0.5284 0.5607
O.Q009 0.0038 O.()Q21
.4817 0,5336 0,6964
(l,008.1 (),Q03S 0.000.l

0.5179 0,5462 0,6668
O.OO~6 0.0028 0.0003

0.$051 0,647$
0.00(1) O,Q08.' O.OO,1n 0,0000 Q,O(I(l1

0.5264 0.5536 0,5462 0,5051 0,5651
0,00;18 o.m)~ O.OO:lS 0,0057 0.00 14

0.5601 0,6964 0,6668 0.6475 0.5851
(J,oo;n 0.0(10 I O.()(IO.' Q,O{)1)4 (l,[)O1·1

La 0.0228 0.00;\-1 0.00(1) 0,0012
0,5555 0.5544 0,5693 0,5608
0,0023 (I.OOZ.I O,()()18 O,()OI~

0.4032 0.5013 0.484~ 0,5410
OJl2'T.! O.(l()(~) O,(10~J O,()l);>l,l

D6



TABLE 5: Animal water dependency
All species

203

Livas nonr wetor/ needs wator regularly
8poolon Lato Holocene Holccono Early Holocono Pletstccenc TOTAL

Aonyx caponsls 1 1.08% 1 0.33%
;\tIlex pnludlnosus 2 1.23% 4 430% 6 201%

Paplo irsinus 17 10.43% 4 16.00% 6 6.46% 1 556% 28 9.36%
cenneehactcs gnau 41 25.15% 5 20.Ci(l*' 29 31.18% 8 44.44% 63 27.76%

ConnoohE\O!os tnurlnus 11 6.76% 1 4 :;0% 3 3.23% 15 5.02%
Damailsotl8 dcrcas 6$ 42.$3% 10 40.00% 43 4624% 6 33,$3% 128 42.81%

Aepyc!X'os mtilampUs 1 0.61% 1 0.33%
HlpPQtraQu~ niger 2 2.15% 2 0.67%

Trllgol!lphIJ5s\ropslcMO& 2. 21l1% I 5.56% 3 1.00%
Rodunca tUNofUlul!! 22 13,ti) .-;} 5 20.00% 3 3.23% 2 11.11% 32 10.70%

Sublolnl 163 100.00% 25 100.00% 93 100.00% 16 100.00% 299 100.00%

LIllIlS In dry araa$! cces nc,1 'leod water regularlY
Spoclos LM., Hclccene Holooono Early Holcccno Plelstceeno iOTAL

Corcopltheous nethlopa 2 080% ? 0.27%
Cnnls mcsernclae 12 2.82% 2.94% 12 4.89% 25 3.38%
Surlcatn S\,lricatta 2 0.80% 2 0.27%
Hyaona brunnea 2 0.47% 2 0.27%

Xorua lnaurla 9 2.12% 9 1.22%
AlcQlnphus busolnphu5 19 447% 2 S.SRC¥.. 21 8.40% 8 26.67% 50 6.77%

SylVlcnpra grlmm!o S 1.18% 13 6.20% 18 2.44%
Antldorcas marsuplalls 504 71.530/0 18 52.94% 10~ 41.20% 16 50.00% 440 59.54%
O'e011'agu5 creolragus 1 0.24% 1 2.94% 12 4.80% 14 1.80%

Ol.Jrobla ourebla 1 0.24% 1 0,14%
Raphloorus onmpO$\rls 12 2.82% 1 2.94% 13 5.20% 26 3.52%

PoloQ oaproQlus 29 6,82% 3 8.62% 2:1 9.20% 1 3,33% 56 7,58%
Taurotragus Cryl 31 7.29% 8 23.53% 49 19.60% 6 20.00% 94 12.72%

SubtOtal 425 tOO.OO% 34 100.00% 250 100.00% 30 100.00% 739 100,00%

Wot 153 27.72% 26 42.37% 93 27.11% 18 37.50%1299 26.61%
Ory 425 72.26% 34 57.53% 250 72.89% 30 62.50% 739 71.19%
iO'r/i. 588 100.00% 59 100.00% 343 100.00% 48 100.00% 1058 100.00%

TABLE 5 : (cont. )Ungulates only

L,lVOS nsar waterl no ods water regularly
Spoclos tnto Holocono HoloQono Early HoloDono Plol~tocono TOTAL

CO.MochnoIO&. gnou 41 28.47% 5 23.81 % 29 35.37% 8 47,00% 83
Connoohaolos Inurlnun 11 7.64% 1 4.76% 3 3.66% 15

O(:lm!lIi$CU5 doroaa 69 47,92% 10 47.62% 43 52.44% 6 35.29% 126
Aepyr.eros malampus 1 0.69% 1

HlppolrllglJ& nlgor 2
Trngoll\phus slrQP~lcQros 3

Rodunen fulvorufuln 22 15.26% 5 .13.81% 32
144 100.00% 21 100,(\0% 2.64SubtOtal

2 2.44%
2. 2.44% 1 5.6.8%
3 3.65% 2 11.76%

82 100.00% 17 100,00%

Lf.Joo In dry nrollo! dooe r,ot nood wator rogyl(\rly
Spoelon Late Holooono Holooono

Sylvlo(lpra grlmmlll 5 1.31%
AI'ltldorcus marS.uPleUs 304 79.37% 18
Orr;Oli'ugU$ orooli'agus 1 ().26% 1

Ouroblll ourobla I 0.26%
Rnphlcorua onmpoetris 12 3.13% 1

PoIOl\ enprcclus 29 7.57% 3
Taurou'agus oryx 31 6.09% 8

SubtO\al 383 100.00% 31

WQ!
Pry
TOTAL

58.00%
3.23%

eorly HolooonQ Pioistooono
13 6.10%

103 48.36% 15 6S.18%
12 5,63%

3.23%
a.GS%

25.81%
100.00%

13 6,10%
23 10.00%
49 23.00%

213 100.00%

1 '1.55%
(3 27.27%

22 100.00%

27.e0%
72.20%

100.00%

17 43.••59% I 264
22 45.83% 64S
39 100.00% 913

144 27.32',. 21 40.36% 62
383 72.66% 31 59.62% 213
527 100 00% 52 100.00% 295

'fOTAL
16

440
14
1

26
56
94

649

31.44%
5.e8%

·16.48%
Ma%
076%
U4~

12.12%
100.00%

2,77%
67.80%
2,16%
0.15%
4.01%
8,63%

14.48%
100.00%

28.92%
62.62%

100,00%



TABLE 17: eM level, utilised stone inventory

TOTAl. 0 .;)4
chunk 111 2Qllll%! ~ (IQ 00% 1 llS 00%
j,lhlp 1 112%

II1lV1UI} ,rt/nodulo
CORE

lmltl-llar 1 Illl%
'iOllplnl 1 11:!%
lnl211111t
tbllHlotlft

blndo
1m i "~'1t
I.lc2 pJnl
bid cora i 1 Il1%

Ohlll
BLADe

'01101sldod
polnltld

< Irl!1l\9-llnr t 1.12%
trro(Jllnr 1 112%

r «2Smrn)
lrnUDIJllda!! 11 II 26%

polntod
III \rfllnlJ,llnr

Irrll(,..lnr 6 5.011%
KEN BLADe

(tlslal ,Ll2%
mOdln1 :3 :),1l7%

prolltmnf G S,e2% I t 10 67% 1 2(\ 00%
rlAKI!S

oom rol, flUku
:Ortlc(li PlnkuA
ltrllr.k llO'f<ltlll1
~liw:l\<tI(l!l1m
UlIUIJ< co +-mm
Jnlfut.l{ ",,,Ol'l1m 1 1 12%
,I.;{lfliool Ftnk(Jo
datrucl\ llO+mrn (I 3,(17%
IOSlJUc:l\ <:0011'lm 13 14.61%1 a (l33(l'l\·
JOilllur,k aO+mm 0 :),3'1%
11Qslruck <: 30rnm t G 10 06% :I 50 00%

alok(Jl FlnlwfI
dtUlll1 4 '1,40%

modk'll 0 3.07%
proxlmol 6 1.\.02%

07 1I7,7!l% 0100.00% 410o.Q(l%

MO M4 M6
~ t 154% 2 2222% 1 3.133%
t 30S%

1 1111%

3.1,5%

3.05% I 11.11%

:l 11,$4%
2 7.60% 1 Il.11%

1111%

(l lUi4%
Ii 19.20% 1 1111% 1 3303%

a 1154% 2 22.22%

1 tUl5%
1 3.05%
a U,lQ%

all 100.00%

L:.l K3 K4
2 1() W%

1 10000%

2 22.22%

1 11.11%

111,11%

2 \l2.22%
1 O.OD%
:3 27.21% :3 22.22%

2 10.1(1%
2 10,11)%
1 1;1,09%

I) 100.00% 2 00.07% 11100.00% 1100.00%I) 00.09%

JI.l
I 12.130%

2 a!i.OO%

2 2G,OO%
1 12.60')(

12.!iO%

l~t50%

J4
ti 41,07%

am%

1).:)3%

2 10,67%

2 10,07%
N

~

I) 100.00% 12.100,00%

0,03%



TABI.E 16: (cont.)

('orm" 03 04
Sd1AP£1! klllOIl .. t)(l'Ml

und
tiW;l!l 2 Q·O':l'lit1 1 O.33'S1

UtlClt.Gldil
!ltld t. ii_idol!
orKlt.

MalJtrjlybt'GKt'd 1 0,0::1%
Sd1t\PEn MwulIl!I)-OI

. IIl1d
IJidu

l'i"ld t.aldo
ondU.uldo\l
olld& ndZl1lQ 1 00::1%

. . b{(;)(lId 1 O.to%
bllGkro

• bt'GKtl>!
SCFVJ'E.A amnii <l201l1m

l)11l:I
~ idfT 1 DJXI~'mao. .ldo

o"tlMlaI:!Q,
1 O,ttI%
a 0,00%
1 OJ'Q%
2 0,00')(,
:I O,((l'lll

0,00'1(,

1 O,a:r~

a.w%

1 (l.W%

1 0.0;1%
4 0,1Q%
II Om%
1 0,00'14

II o.m
10 O.gj'Kt
II 0.00%

47 1.11l'!4

1 O:l.l%

1 Q,:l.l%

1 Q.:l.'l'lf.

H\\%

I),:W)(,

otww.

M3 M. M5 \.3

, 021%

1 i),at%

:\ O.~

1<:3 1(4

I 020%

Ja!%

1 a·al'x.
1 0.00%

U.~I%

1 O.<f)%

\ M'!J%

(j 170)(,

)3

\ l'Il%

\ Q,lil'J'l(,

170% a UU?%

.14

\ p~,%

I oal""
\ 03\%

1 0;)1%

Q.m,
O.t.l'1'"

N
IX)

.O'!

1 0 IJ'~

01a%
01a%

Q.13%
013%

1 Q.lt!%

o.\a%

(113%
O,I~'»

a 0.0'1% 0(11... I o IS'*,
:) om 111% , I) 16'1(,
1 01:1% Q,lli%

10 1{)11% 0 ~,l1Zl!, II Olll%

jll~t loo.~1 aOI) lQO.tm, 21)310000% 776100ru'K, anI 100.00'X. 667,aowx. 40D lOOtXrli. ~U2 10000% 60l00CQli. 3Mll00tXrli. 3?O IOf'ltxl'k,

llli%



TABLE 16: eM level, stone inventory
Non .. fll!l)llll rOTAI. 03 04 M3 M·1 MS 1.3 K3 K4 ,13 J4

163 19.70% 56 III 3G% 44 15 on'll. tss :1007% 76 :ill 06% Oil 14,61)'1\, 141 2907% GO I~!lt.!% 10 17 ae ... 64 10613% <II 1201%
1772 44.10% 146 41,1)4% 139 .t7A4% 3~4 4101% 149 41:17% 090 5047% IS!) 33'/1)% \40 4113:)% 19 33.93'1" 132 3040% 1GB 1)100%

0 0.20% :'I 1),26% 2 065% I 0.15% II 0.41% 1 031%

16 1.97% 17 11,57% 4 1.37% 14 101% 10 2.77% :I 0.46% 14 2.00% 5 ! 42% 4 7.14% G 146% 2 OO!l%
11 0.1l0% 1 0:)0% 3 039% e 0.65% I OIlI% II 0.57% II 063%
!l 0.13% 1 0,33% 1 0;)11% 1 o 11I% 1 021% 1 001%

11 o.:wx, 3 1.02% a 026% <1 111% 1 0.1l9% 1 031%

10 0,25% 3 1.011% a 026% 2 0,:10% I 0.21% 1 \;,,(l% 1 0.31%
16 0.40% 1 0.03% 2 0.60% :2 026% 2 055% 2 O.JOI)(, a 062% 3 01)6% 1 Ml%
12 Q.30% 2 0,$6% 3 1.02% 1 013% 1 0.26% , 021% 1 020% 1 179% 1 0,290/. 1 0.31%

0.03% t 0,29%

3 0.00% 1 0.33% :I 367%
HI 0.33% :I 0.00% 2 0.20% 1 1 020% 1) 2.33%

I) o.Ui% 1 0,21% 4 1 M% 1 031%
:I O;O~% 2 0.30%
11 0,20% 1 O.()3% 2 O,S!!% 4 , 14% 1 '1.70%

'1~ 1.0;1% 2 0.00% 9 3.07% 21 2.71% 4 1 11% 12 1.00% .. 144% Q 2.27% 1 170% 3 0.1)7% 6 1.liG%

27 o.eO.% 1 0,I)(l% 7 0.00% 2 Ollll% !l 0.46% 4 O.OIl% 0 1,70% 1 1.79% 1 0.2£)% 2 O,G()%
10 OAII% j 0.34% I) 103% 1 O,llfl% :I o.sO% Ii! 0.41% 1 P,21l% il 0.94%
50 1.26% 1 0.33% () l.d2% 15 1,04% 0 I.G(l% 0 0.00% 7 1.44% e 0.05% 4 117% 6 1,56%

4 0.10% :1 O.SS% 2 0,111%

Ii O.~O% 1 0.33% 1 0:14% 1 013% 3 0.03% 1 ()JlQ% 1 0,20% () 0,1)4.%
36 ().IIt3% 5 1.11% (I 1.03% 7 1,04% :I O.(lO% 3 o.aa% 1 0.20% 7 a.04% Il US%
3 0.00% 1 0.114% I 021% 1 029%

30 0,76% 1 o.tJ3% 4 1.:)7% 11 0,26% G 1 :10% 5 0.76% 2 0.41% 4 114% 2 a,S7% 3 O,O\'% :1 0.03%

30. 0.71;1% 1 0,33% 2 0,(11)% 10 120% 3 0.03% 1 0.16% G 1,24% :I P,05% 1 1.79% 1 0,119% 2 o.GO%
321 1),11% 26 0,G2% 26 0,07% 40 6.94% 29 0.03% 41 6,t6% 41 QA5% 00 9.00% IS 603% 46 13041% 21l (1,76%
30 0.76% 4 Mll% 2 Q.(lO% 1 0.00% 5 0.15% 2 0.41% 4 1,14% 1 1.19% 5 I.4G%

362 1).15% 'i'7 0.05% 29 f),(J0% 54 6.97% 02 1l,IlG'll. 74 11.09% 54 11. 13% 29 0.24% 5 0.03% on 11,00% ao 6.26% r.,:,

51 1;2Q% 1 0,03% 0,(14% I) 1.03% e 0 1.130% 0.05% (UI7% 12 :J.50% 7 a.lS%
N

1 1.20% 0 2 .j'oo

00 0,00% G 1.1)7% 4 1.31% 1:1 1.S6% 4 111% 7 1044% I o.::U% Ii 1.50%
06 2.16% 6 U34'll, Il 10:!!% 23 2.07% 7 1,1)4% a 1.20% HI 2.1.)0% I) :),513% G 175% 11 13.44%

0910 lIa.ol% /l01 00% 2Q2 09.60% 760 O()% :lGO 117.70% GS5 100% 402 OMa% MG 0030% 65 01),21% (1<10 99.10% 010 00.76%
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TABLE 15; H level, diversity, richness and evenness indices

STANDARD
Combined

Diversity - 3.8501
Richness 11,9476
Evenness -1,0000

Non-formal
-3,3673
8,3153

-1.0000

ARCHAEOLOGICAL
Combined Non-formal

Diversity -1.9850 -1,8972
Richness 5.7656 3.5162
Evenness -0.5156 -0.5634

Dlver~iity
Richness
Evenness

ARCHAEOLOGICAL/STANDARD
Combined Non-formal

0.5166 0,5634
0.4826 0.4229
0.5156 0.5634

Formal
-2,8332
5.6473

-'1.0000

Formal
-2,4549
4.2281

-0.8665

Formal
0.8665
0,7487
0.8665



TABLE 14: H level. raw material

COlllbll'l!ld TOT,AL
.(Opnllne trl:lns.lucont) 942 32.29%

(OprtUnonot lmnslueonl) aS7 29.38%

Suljlolalopalll1()11 1799 ty1,Ei7%
Hornfols 190 $,51%

TuffMooUS j'()cl< 294 10.08%
Quartz 143 4.90%
Other 491 16.03%

2917 100.00%

Q4 p,~ 04
105 25.55% 144 32.43% 191 35.11%
111 27.01% 148 33,33% 163 29.9G%

216 52.55%
30 7.30%
53 12.90%
29 7.06%
83 20.19%

411 100.00%

292 65.77%
25 5.63%
33 7.43%
36 8.11%
50 13.06%

444 100.00%

354 65.07%
23 4.23%
72 13.24%
34 6.25%
61 11.21%

544100.00%

04 P4 104
918 31.96%1 103 25.50% 141 32,19% iaa 34.75%
841 :'.9.27% 107 26.49% 146 33.33% 163 30.13%

1759 61.23%
189 6.58%
292 10.16%
143 4.98%
490 1'(,06%

2873 100.00%

210 51.9t.1%
30 7.43%
53 1:M2%
29 7,18%
62 20.30%

404 100.00%

04
24 54.$5% 2 2M7%
16 36.36% 4 57,1.4%

40 90.91% 6 8ti.71%
; 2,27%
2 4,55%

1 2.27%1 1 14.29%
44 100,00% 7 100,00%

287 65.53%
25 6,71%
32 7,31%
36 8.22%
58 13,24%

438 100.00%

351 64.0(1%
23 4.25%
72 13,31%
34 6.28%
61 11,28%
541100.00%

P4 04
3 6O,Q00/0 3 100,00%
2 33.33%

1(t67%

5 63,33% 3100.00%

6 100.00% 3 100,00%

N4 MG 1.4 1.5
111 395()% 134 3517% 58 25.44% 128 33,60%
66 23.49% 115 30.18% 79 34.65% 108 26,35%

177 62,99% 249 65.35% 137 60,09% 236 61.94%
17 6.05% 25 6.5.6% 18 7.89% 39 10.24%
31 11.03% 22 5,77% 30 13.16% 26 G.82%
4 1.42% 13 3.41% 5 2,19% 12 3.15%

52 18,51% 72 18.90% 08 16.67% 68 17,85%
281 100,00% 381 100,00% 228100,00% 381 100.00%

N4 Me LA I..S
106 38.41% 131 35.31% 57 2$.11% 123 33.06%
66 23.91% 110 29.65% 79 34.80% 104 27.96%

172 62.32% 241 64.96%
17 6.16% 24 6.47%
31 t 1.23% 21 5.66%
4 1.45% 13 3.50%

52 18.a4% 72 19A1%
27S ;00.00% 371 100.00%

N4 Me
e 100.00% 3 30.00%

5 50.00%

5 100.00% a aQ.OO%
, 10.00%
1 10.00%

5 100.00% 10 100.00%

136 59.91%
18 7.93~b
30 13.22%
5 2,20%

38 16.74%
227100.00%

1..4
1 100,00%

1 100.00%

1 100.00%

227 61.02%
39 10.48%
26 6.99%
12 3,23%
68 18.26%

372 1oo,COo/.

l.G
5 55.66%
4 44.44%

9100.00%

9100,00%

1(5
30 2$,2.1%
41 34.45%

71 59.66%
5 4.20%

10 8.40%
5 4.20%

28 23,53%
t 19 100.00%

KG
29 24.58%
41 34.75%

70 69.32%
5 4,24%
10 8.47%
5 4.24%

28 23.73%
U8100.00%

KS
1 100.00%

1 100,00%

1 100,00%

JS
41 32.03%
26 20.31%

67 62.34%
a 6.25%
11 13.28%
5 3.91%

31 24.22%
128100.00%

JS
40 31.75%
25 19.134%

65 51.59%
B M5%

17 1(M9%
I) 3,97%

31 24.60%
126100.00%

J5
1 50;00%
1 50,00%

2100.00%

2100.00%

~
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TABLE 13: H level, abraded stone, rock crystal. ochre, heemt t t te
specularite and other iron bearing stone

TOTA~ Q4 P4 04 N4 M5 L4 L5 K5 J5
mise groundstone work
upper grinder 2 2
palette 1 1
rock crystal
ochre x x
speoutartte
haernttlte x x
magnetic chunk
iron bearing stone x x
pebbles 132 19 21 79 2 11



TABLE 12: (cont.)
raw materi a 1

CornlJln(ld TOT,44 04 P4 04 N4 MS L4 LS Ks JS
(OPI1IIh(1.Ira n slue (lnO 26 16,25% 1 9..09% 6 1875% 6 1667% 1 9.09% 9 27.27% 3 37.50%

(Opal1no[1ot tr:unsluoonll 121 7563% 10 90.91% 25 78.13% 30 83.33% 9100.00% 10 90.91% 14 9333% 15 45.45% 5 62.50% 3 60,00%

$ubtol;lI OPllfino.$ 154 96.25% 11 10000% 31 96.88% 36100.00% 9100.00% 11 100.00% 14 93.33% 31 93.94% a 100,00% 3 60,00%
Hornfol& 1 0.63% 1 3.03%

TuUacaolls.roc!< 4 2.50% 1 3.13% 1 6.67% 1 3.03% 1 20.00%
Qll()rtz
Oll1af 1 0,63%1 1 20.00%

160100.00% 1'1 100.00% 32100.00% 36100,00% 9100,00% 11 10Cl.00% 15100.00% 33100.00% 8 100.00% 5100.00%

I

Non-IotrR11 Q4 P4 04 N4 MS L4 LS KS Js
(qPIlJlh(l·ttar'lSI(.tc(lnt) 23 14.74%1 1 9,09% 5 16.13% 5 14.29% 1 S)'09% 8 25.81% 3 37.50%

(Opalina Hot ttansl(jo(ll1t) 127 61.41% 10 90.91% 25 80.65% 30 85.71% 9100,00% 10 90.91% 14 93.33% 21 45.16% 5 (;\2.60% 3 60.00%

SUblotrtl of)!lJlnos 160 96.15% 11 100.00% 30 96.77% 35100.00% 9 100.00% 11 10(1,00% 14 93.33% 29 93.55% 8100.00% 3 60.00%
HornhHs 1 0.64% 1 3,23%

TUffuceoLls rock 4 2.56% 1 3,23% 1 6.67% 1 3.23% 1 20.00%
Quartz
other 1 0,64% 1 20,00%

166 100.00% 11 100.00% 31 100,00% 36100.00% 9 100.00% 11 10CI,00% 15100.00% 31 100.00% a 100.00% 5100.00%

04 P4 04 N4
1 100.00% 1 100.00%

M6 L4 L5 KS
1 50.00%
1 50.00%

J5

41.00.00% 1 100.00% 1100,00% 2100,00%

3 75.00%
1 25.00%

4100,00% 1 100.00% 1 100.00% 2100.00%
Ngg
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TABLE 12: H level, heat~altered stone inventory

Nohwfotrmti TOtAL Q4 P4 04 N4 M5 L4 LS KS J5
56 35.00% 7 6364% 11 34.30% 13 36.11% 3 33.33% 7 46.137% 12 36.36% 1 12.50% 2 40.00%
SO 31.25% 2 10.18% 7 2100% 14 30.69% 3 3333% 7 6364% 5 33.33% o 2424% 4 50.00%

2.50% 2 6.06% 1 12.5J% 1 20.00%

0,63%
0.133%
0.63%

2.70%
2.70%

1 12.50%

0,50% 1 3,13%
0,133% 1 3.13%

4 2..50% 1 9,09% 1 3,13% 1 9.09% 1 6,67%

3 l,os% 1 3.13% 2 5.56%

0.63% 1 3,13%

1.00% 2 (l,25% 1 M3%

1 (l,ll::l% 1 20,00%
7 4.30% 1 3,13% 1 2,70% 1 1111% 1 9,09% 1 M7% 1 3.03% 1 20.00%
1 O.Ga% 1 313%

10 6.2$% 1 9.09% 2 6,.25% 2 !L$G% 1 1111% 1 9,09% 2 0,06% 1 12.60%

3 taO% 1 6.67% 2 6.06%
5 3.13% 1 2,70% 1 M9% :3 9.09%
3 I,(HI% 2 6,28% 1 11,11%

166 97.50% 11 100,00% 31 96.00% 35 97.22% 9100.00% 11 100% 15100.00% 31 93.94% 6100.00% 6100.00%



TABLE 11: (cant.)
raw material

COl11l)ned TOTAL Q4 P4 04 N4 M5 L4 L5 xs J5
(Optilne tans ucent) 34 61.82% 3 75.00% 7 70.00010 6 75.00010 3 75.00010 11 52.38% 2100.00% 2 33.33%

(opElh)€! not trans! ucent) 17 30.91% 1 25,00% 3 30,00010 2 25,00% 1 25,000/0 10 47.62"A. 'I.

Subtota optilnes 55100,00% 4 100.00% 1010000% 8100.00% 4100,00% 21100,00% 2100,00% 6100,00%
Hornfels

TLitf€lcaousfook
Quartz
Other

55100,00%1 4 100.00% 10100,00% 8100.00% 4100,00% 21100,00% 2100,00% 6100.00%

I

Q4 P4 04 N4 M5 L4 L5 K5 J5
32 61,54% 2 66.61";" 7 7.7.78'''/0 5 71.43"/" 3 75.0()01o 11 52.38% 2100·,00% 2 33,33"10
20 38.46"10 1 33,33"10 2 22.22% 2 28.57% 1 25,00010 10 47,62"1c. 4 66,61"1c.

SlJbtota optl1nes 52100,00% 3 100,00% 9100,00% 7100.00% 4100,00% 21100.00% 2100,00% 6100.00%
Hdrnfds

rLitfac:ebusroc;k
Quartz
Other

52100,00%1 3 100.00% 9100,00% 7100.00% 4100.00% 21100.00% 2100,00% 6100,00%

Q4 P4 04 N4 M5 L4 L5 K5 J5
2 66.67% 1 100.00% 1100,00%
1 33.33% 1100,00%

3100.00% 1 100.00% 1 100.00% 1100.00%

1 100,00% 1100,00% 1100,00%3100.oo%j

N,_.
"-J



TABLE 11: (cant.)

FooilQl TOTAl
seMPER ~~lg9 >31l11m

end
Q4

1B7.l(,1 1 2500%

N 04

1£12%1 1 1250%

3 5.45%

65100.00%

,.B7.l(,

25.00%

4 100,00% 10 100,00')(, a 100,00%

1 12.60%

1 1000%

1 10.1)0%

N4 M5

4 100,00% 21 100,00%

L4

~ 100,00%

L5

a 100,00%

K5 J5

N
I-'
0"\



TABLE 11: H level, re-worked, stone inventory

Non~ldtrr\al TOTAL Q4
chunk 27 49.09% I 3 75.00%
chip 4 7.27%

rnanuportjnodule
CORE

IrtE)g_llar
bladalet 1 pial
bladelet 2 plat

llat blndalal
blade

cora remc 1 plat
(lore rE)tiJC; 2 plat
lIat pial bid core

P4 04
2 20.00% 2 25.00%

1 12.50%

J5N4 M5
2 50.00% 13 61 90%

:3 14.29%

L4
1 50.00%

L5
4 6667%

K5

1250% 1 25.00% 1 60.00%3 5.45%
2 3.64% 1 10.00% 1 16.67%

3 5.45%
2 3.64%

4.76%
4.76%

1 16.67%10,00%
1000%

1.62%1 1 25.00%

1.02% 1 10.00%

:3 5,45% 1 10,00% 1 1250% 1 4,76%

3 5,45% I 10.00% 2 9.62%
N

I.B2% 1 1000%
.......
1.11

2 3.64% 2 25.00%

52 94,55% (I 75.00% 9 90.00% 7 07.60% 4100.00% 21 100% 2100.00% 6100,00%



238

TABLE 23: Ph 1eve 1 I stone inventory

Non Formal TOTAL 04 M3 Mo L3
chunk 159 1345%1 27 1239% 65 21 52% 32 1019% 35 1006%

Chip 494 4179%1 93 4266% 128 42,38% 64 2038% 209 60.06%
manupoH

CORE
IrrsgJlar 24 2,03%1 9 4.13% :3 099% 9 287% 3 086%

!jadalat 1 !lat a 068% 7 2,23% 1 0.29%
t.:ladelet 2 pat 9 076% 2 0,92% 7 2,23%

flat blt\d'llet 5 0.42% 4 1,27% 0.29%
!jade

cola r!?rLtc 1 pal :3 0.25% , 032% 2 057%
core , JC 2 pat 1\ 0.34% 0.33% 2 0.64% 1 0.29%

flat p/l!ltfOrm
BLADE

parallel Sided
pointed

thick triangular , 008% 0.46%
IrregJlar 9 0.76% 5 16G% 2 064% 2 Olf/%

8LADEl.ET «26'TlIn)
parallel sided 5 042% 2 0,92% 0,33% 2 0,5'1%

pointed 4 0.34% 1 0.46% S 0.96%
thick trian.gultlT 6 0.51% 4 1,27% 2 0.57%

irregJlar 17 1.44% 8 2.65% 6 1.91% 3 0.86%
BROKEN BLADE

dlstal 5 0.42% 1 0.32% 4 116%
medial G 0.51% 4 1.83% 0.33% 1 0.32%

p'oxhnel 12 1.02% 6 2.75% 0.33% 4 1,27% 0.29%
FLAKES

core reJ. flake 2 0.17% 0.46% 0.32%
Cortical Flakes

ondsb'uck 30+mm 2 0.17% 2 0.64%
endStr\JOk <30mm 7 0.59% 0.46% 4 1.27% 2 0.57%
stdostruck 30+mm 1 0.06% 0.33%
slcll!!struck <30mm 3 0.2$% 0.46% 2 M4%

Non ...Cor\lcal Flakes
andstruok SC).f·mm 14 1,18% 4 1.32% 6 U)1% 4 1.15%
endsb'uok <30mm 132 1t, 1'7% 27 12,39% 31 10.26% 47 14.97% 27 7.76%
sldestruck 3C+mn1 7 0.59% 3 0.99% 3 0.96% 1 0.29%
s!dostrl,lck <30mrn 179 15,14% 37 16,97% 29 9.60% 83 2GAS% 30 8.62%

Broken Flakes
distal " 0.93% 6 1,66% 6 1.72%

madlal 18 1.52% 4 1.83% 5 1.66% 3 0.96% 6 1.72%
p'OXimal 15 1.27% , 0.46% 7 2.32% 2 0,64% 5 1.44%

SlibfotaJ 1162 98.31% 217 99,54% 298 98.68% 300 95.54% 347 99.71%



TABLE 22: eM level, diversity, richness and evenness indices
STANDARD
Combined

Diversity -3,9703
Richness 13.0973
Evenness -1 .0000

Non-formal
-3.4965
9,1520

-1.0000

ARCHAEOLOGICAL
Combined Non-formal

Diversity -1.981'1 -1.9110
Richness 6.2777 3,8686
Evenness -0.4990 -0.5466

Diversity
Riohness
Evenness

ARCHAEOLOGICAU STANDARD
Combined Non-formal

0.4990 0.5466
0.4793 0.4227
0.4990 0.5466
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Formal
-2.Sl957
6.3424

-1.0000

Formal
-2.6056
4.9912

-0.8698

Formal
0,8699
0.7870
0.8698



TABLE 21: eM level, raw matel"ial

Ot)f!1l~11Od TOTAL 0:.1 04 M3 M4 MS ta K3 K4 ~13 J4
Pt,llIlil1(llrnnslll(:gnl) 1291. 3260% 07 Ilon:!% 91 3311% 11M 3005% 13G 3G,2::1% 101 2414% 122 2S 15% 144 41.03% IG 2ii,57% llli 2470% 157 4900%

~PIIlllJaml bllOl\lueonl) IIOS 219::1% 09 ~9 Hl% 70 llG.G2% 2ag 2(155% 119 32.90% 150 23,6'J% IlM 25.57% 02 2336% 21 31110% 111 32.30% 94 29,(11)%

(lllbbfllloplillno!l 2:.190 60.55% 170 5770% 175 59.73% G13 06111% 21$7 71,HI% 319 4U,l% 240 SO71'1% 220 6409% 37 OG.07% 19G 67.14% alll '/0.44%
l-btnlolll 272 U1% 26 [UW% 20 9.$13% 41 !HiQ% 22 1.l.09% 04 1.).00% 39 0.04% 10 460% 2G 0,113% 9 201%

'tulhmoo\J1l rodt MO 6,Q5% " 3.(;1% 41 1399% 61 7.01% 22 0.09% 64 900% 42 OM% 41 11.1lO% G 10.71% 40 11,06% ~~ 6,(10%
01.101\1, 210 I,t,(il% 57 IIlG\)% III 7'7% ~6 4.65% 5 1.39% 60 7.50% HI 3.,0% 1:! (142% !) ::U.l2% <1 1.25%
Olh(l! 129 10.42% 06 1100% 20 9.SG% 124 lG,OO% !is 15,1)4% 110 2649% 142 29.20% S1 16.95% 13 23.21% 70 aMI'll. M 10.03%

TOTAL mas? 100.00% 005 10000% 1190 100.00% 775 100.00% 3131 100.00% 1367 10000% 405 IOCiOO% 352 100.00% sa 100.00% 34ti 100,00% 320 100,00%

03 04 M3 I M4 Me LO K3 K4 J(I J4
1273 oa.G()% 07 ~O.!)O% 97 33.22% 279 367'1% 1:13 37.60% 11)0 24.06% 1111 2510% 143 4U13% 16 27,1l7% 03 24.41% ISS 49.05%
1007 27.00% (17 20M";, 70 2671% 222 20.21% 117 33.14% 157 2361% Hla 25.52% 00 23.12% 21 30,10% 110 32.3$% 112 29.11%

$ubblJ:ll QPI)IInos 2.300 60,36% 174 57,01% 179 59,9:)% 601 GG.92% 250 70.01?% 317 47.0i'% 244 50&2% 211:) 64,46% QO 0645% 11)3 56,16% 247 1G.l0%
tDrnfQlu aoo O.DO% 2S 0.01% 27 925% 30 5,00% 21 5,06% 04 9.02% 39 0.09% 15 434% 20 0,24% 0 2.06%

Tulfucoou!l rQd! 340 (LOO% 10 3.32% 41 14.01\% 61 Q.03% a2 6.23% 1M Q,IlIl% 42 0,71% 40 l1.eG% II 10,01% 40 11.70% 22 0,\)0%
QlI!)I12c 2·10 6,(17% 57 10,1:14% 21 711)% DO 474% Ii 1.42% 50 7.52% 1(! 3.32% H! 347% 9 2,\15% 4 U!7%
Olhtf 7l1G HIII.7% 311 110:)% a(\ 1l.!l9% H!4 10,32% 55 16.56% 170 ti!S.50% 141 :19.25% 56 10.13% 13 23,0'1% 70 20,1I!.!% 34 10.76%

3910 100,00% aOl 100.00% 2112 100,00% 700 10000% 3(33 100.00% l'lG"l 100.00% 402 100,00% ()IIO 10000% 56 100.00% 340 100.00% 1310 100,00%

00 04 M:J M4 MG L:J KG K4 Jo J4
HI 0(1.•00% 5 33.33% s (l~l.I.IO% 1 130.00% 1 30,3:)% 1 20.00% I 100,00% :2 OM'l% :2 50.00%
10 00,30% :1 $0.00% ., 46.67% a 26.00% 1 50.00% 1 30.33% 2 4000% I ::10.33% :2 50.00%

30 7I3JlO% a 60.00% 12 oo,oC)% 7 67,50% II 100.00% a Bt'I.Iii'% G (10,00% 1 ,oo,oo~, G 100,00% ~ 100,00%
a 12,1.7% 1 10000% 3 11000% j 12.50% 1 20·00%a 1\,2.0% I 2500% 1 110.00%

:I (I·:)G'l!, 1 Il!UlO% 1 ~:),(l(l% 1
47 100.00% 4 100.00% 1 10000% 16 100.00% o lOMO% 2. 100,00% " 10000% 6 100.00% 1 JOI),OO% 3 100.00% 4 100.00%.

~



TABLE 20: eM level, abraded stone, rock crystal, ochte, haemitite, specul ar ite and other iron bearing stone

TOTA~ 03 04 M3 M4 M5 L13 K3 K4 J13 J4

work 15\ 2 4 4 1 2 2

..
I

x X
X

X
X

X
X X x

961 7 33 15 5 20 5 4 4 3

~



TABLE 19:
Ccmblt1QQ TOTAl.

(Opu)it1.!'lltllnSIUQ(lT1\) 33 11,63% I
(OPallntU'lCltltllnslueunl) 205 70.46%

6ubtotnl apnllnos
Hernfal!;

iul!ncooU$ rod<
QiJIlrll
OU1!11'

TOTAl.

Subtoml apt)llnOl!
Herntols

Tufi,loQOUIl fOIl~
Quartz
Olher

aeo 93.19%
2 0.72%
8 ~.e7%

9 3.23%
279100,00%

(c.ont. )
raw material

Q~
15 29.41%
II 6471%

18 94.12%

5.88%

17 10Q.OO%

0"
33 Hi!.OO,*,I 5 29.41%

224 61A5% 11 G4.71%

2t17 93.45%
2 0.73%
7 2.55%

9 3~7%
275100.00%

3 75.00%

3 75.00%

25.00%

<1100.00%

16 94.12%

5,88%

17100,00%

03 04

04
3 13.04%

20 61.).£16%

aa 100.00%

23100.00%

04
3 13.04%

20 6a,98%

23100.00%

23100.00%

M3 M4 MS L3 K..'3 1<4 Jj J4
9 10,11% 1 3.85% 15 12.20% 15 14.29% 2 28.57% 1 4.00% 2 18.18%

17 El6.52% 21 80.77% 5 100.00% 5 1220% 28 60.00% 6 71.43% 24 96.00% 9 81.62%

86 90,63% 22 84.62% 5100.00% 32 76.06% 33 9429% 7100.00% 25100.00% 11100.00%
2 7.69%

:( 2.25% 4 9.76% 1 2.86%

1 112% 2 7.69% 5 12.20% 1 286%
89 1000»% 26100.00% 5100.00% 41 100.00% 35100,PO% 7100,00% 25100.00% 11100.00%

M31 M4 MS LO K3 K4 ..tl J4
9 10,$4% 1 3.85% 5 12.20% 6 '14,71% 2 28.67% 1 4.17% 2 18.18%

75 86.21% 21 80.77% 5100.00% 27 12.20% 28 82.35% 5 71.43% 23 95.83% 9 81.82%

04 9(3,55% 22 84.62% 5100.00% 32 78.05% 33 97.08% 7100.00% 24100.00% 11100.00%
2 7,G9%

2 2,30% 4 9.76%

1 1.15% 2 7.89% 5 1220% 1 2.94%
87 100.00% 2S 100,00% 5100.00% 41100.00% 34100.00% 710(),QO"4 24100,00% 11100,00%

M3 Mil M5 La 1<3 K4 .l3 J.1

2100,00% 1100.00%

2100,00% 1 100,00%

1 100.00%

2 100.00% 1100,00% 1100.00%

~



TABLE 19: (cont.)

Format TOiAt.
SCRAPER ~llCgc :;.aOr1frI

()Mel
J)kln

end e.aida
nnd r. 21!1(:j1l~
Qnd t, !ld~1ng
h\:ll'lbroklld
I~!gob~cllt'CI

naullll\y bn:'.l<;tr;l
SCRAPii:R Mroium 2O-nl

Q3 04

1 n.m'l4

2 O\'lI'lt!

1 000%

4 14:1%

a70 WQ,(IJ'l(.1 17 100.tXi% ..~ 100(1')%

M3 Md

1 1<%

1 \2%

2 1l!l5%

fig \ 00 ['0% 20 100,00')(,

Mli KO K4ta J3 J<I

2.tXI% N
W
W

400%

1 ~,OO% 4.00%

U 100.00')(, 41 lQO(X)'K. 30 100.00% 11QQ,('()% 2(1 lQO,OO% 11 100,00%



Non~ftHml'll

TABLE 19: eM level, heat-altered stone inventory
TOTAl. 0:) 04

De 30132%1 a 3$29% 6 2M9%
79 20,32% e ::1529% e 26(1)%

MG M4 Mil La K3 K4 J3 J4
213 2247% 7 2692% ;') 6000% 21 $122% 11 3143% <1 20(17% 7 200()% a 2721%
;')!l 39:}(I% 5 19.23% 6 1220% 14 4000% o 32.00%

:!eo% 1 1429% 1 4,130%
::1.05% f 9.09%

3 1.00%
2 072%

1 o.tlG%1 1 2B6%
4 14:'1% 1 9.00% 1 4.39% 1 Ur% 1 14.29%

Q,GO% 1 4.00%

1 o.oll% 1 14.29%
2 0:1'.(% 2 0.00%

2 0.72% 2 5.71').\
7 2.61% 1 4.35% :3 007% 1 2,44% 1 :UI6% 1 9.09%

2 0.72% 2 7.00%
:J 1,00% 3 (1,07%
1 2,51% 1 4,35% (J (),O7% 1 2.44% 1 2,00% 1 9.09%

0.::10% 1 (J,OS%

, 0,(113% 1 1.12%
4 1.43% 2 225% II 0,00%

3 1 dll% a 070% 1 9,09%

1 0.3B% 1 3.05%
20 1.17% 2 11 10% IJ 1:)04% 7 7.a7% 1 20.00% 2 4.all% 1 2.06% 1 14.29% 2 (3,00% 1 9.09%

20 117% 1 !i.QC% 3 1304% 4 M9% 3 1\,S4% 7 17.07% 1 2.1)()% 1 MP%
7 2.61% a G.G7% 1 20.00% ;tOG% 1 14,20% 4.00%

e3
1 1 N

/) ~.I)n& 1 5.1)0% 2 2.26% o 11.64% 2 4.00%
10 3.60% 3 G.37% :3 11.54% ::I 4.00% 2 10.10%

2~(l 90,1)7% 17100.00% 2:)10iMO% 07 07.75% 20100.00% 6100.00% 41100.00% 34 97,14% 7100.00% 24 9G.OO% 11 100.00%



Tt\BLE 18: (conr.)
raw material

ComplJiOd TOTAL 03 04 M3 M4 M5 L3 K3 K4 J3 J4
(OPaltmllJaf'\51\Jcsnl) 24 46.28% 2 28,57% 1\ 57.14% 2 40.00% 1 14.29% I 100.00% 4 57.14% 1 20,00% 1 60.00% 3 60.00% 5 1'1.43%

(OPt)lil1d not tmn~luoonl) 25 47.1"/% 4 57,14% :3 42.86% 3 60.00% 6 86.71% 4 8000% 1 60.00% 2 40.00% 2 a8,5',%

SUQ\c)t<11 0[11iln05 5~ 98.11% 6 135.71% 7 100.00% 5100.00% 7 100,00% 1 100.00% 7100.00% 5100.00% 2100.00% 5 100.00% 7100,00%
Hornfels

Tt:1JflJcoou$ roel< 1 1,89% I 14.29%
OIJllrtt
Olher

63100.00%1 7 100,00% 7 100.00% 5 100.00% /' 100.00% 1 100.00% /'100.00% 5 100.00% 2100.00% 5 100.00% 7100,00%

22 45.83%
26 54.17%

SubIO'lllor;nllnOIl 48 100.00%
HornfelSTuffaceOUScrock
Quartz
Olhor

03 04 M:} M4 M5 1.3 K3 K4 J3 J1
2 33.3:3% 4 5714% 2 40.00% 1 14.29% 4 57.14% 1 25.00% 1 50.00% :3 75,00% 4 66.67%
4 66,67% 3 42,86% 3 60.00% 6 66,71% 3 3 75.00% 1 60.00% 1 25,00% 2 33.33%

6100,00% 7 100,00% 5100.00% 7 100,00% 7100.00% 4100.00% 2100.00% 4100.00% 6100.00%

48 100,00%1 6 100,00% 7 100.00% 5 100,00% /' 100.00% 7100,00% 4100,00% 2100,00% 4 100.00% 6 100.00%

M5 L3 K3 K4 J3 J4
1 100,00% 1 100.00%

1 100,00% 1 100.00%

1 100.00% 1 100,00% 1100,00% 1100.00%

Q3 04
a 40,00%
2. 40,QO%

4 60.00%

20.00% 1 100.00%

S 100.00% 1 100,00%

M3 M4

1 100.00% 1 100.0Q% 1 100,00% 1 100,00%

1(1

N
W
1-1



TABLE 18: (ccnr.)

Fonno! lOT AL 03 0·,
ilCf1!\PEfI I.Il!g~"aOT1l'T1

~nd
sl:l!} I 'Jll'lbl 1 1429%

ortd (. sldl!
cr1d-e~2 s\dt1S
and to 8d~lng
hl;lht){cked
lnrga bneklrl

nalJtl\l\y booklrl
SCRN'!:R MIrlIurrt 20- 31

Qnd
aide

ond&sldo
nndt.. a~itlQ9
end 8. udtlfI'J
hlflhbmkvd

mlrll..rn breK l'CI
, "a~J1I11IV breklrl
, !;;CRAPEtl4ml1ll <20mm

and
,ldn 1 1,00%

ftndt..sido
ond& as~on
l'I"::lb !\dzlrto
high bmkpo 1 1.00%
Jlmnllbrekl1cl

~nlf()
. not bekd knl[o

llAo<r;O TOOk l' 2&T,W'/1
bllcklld blf~Jn

MO

1 1420%

brQKon \J11Qke(j
J3ACKaO TOOL <.2Umm

bpel{l'CI ~lltdDlot
~Q(JITIOnt

cbll;juQlybl-.;kcd
mincollonooUl
blokll1 book vel

vo1l1r~ bJodjllD\
I;:lZU

sj::!ckl1'.lhnvu
!MIl

bP!!!r
brp<no tool 2 371%

ml(I;lQtiml'Cl\.lS
MSA!.tJoi

a 0.43%

63

M<l

5

Mli

1 100,00%

1 100,00%

L3 K3 K4

I 20 ..00%

7

1 20.00%

5

J3

I 2000%

20,(10%

2 6

J4

1 1430%

~o

14211%

7



TABLE 18:CM level, re~worked stone inventory
Non- ((lrmnl TOiAL

chunk 113 30.19%
Chip

manuport/nod\ilo 1 1.09%
CORt:

lrrO(1l1t1r 11 20.75%
Qlndoltolt 1 plat
blndojot :a Pin!

fin! bladalot

2 3.77%

1,09%

1.09%

2 :1.77%

03 04 M3 M4 M5 L3 1(3 K4 J3 J4
3 42.80% 4 57 14% 1 20.00% 4 57.14% 1 "'"1"9% 1 20,00% 2 20.57%

1 14.29%

1 14~9% 2 28.51% 2 20,57% 2 28.57% (1 40.00% 1 50.00% 1 14.29%

1 20.00% 1 20.00%

1 2000%

1 20.00%

1 14.29% 1 20.00%

2 3,71% 1 14.29% 1 14.29%

1.09% 1 50,00%

4 7.55% 1 2000% 2 28,57% 1 14,29%

!:l 9.1\3% 1 14.29% 1 14,29% 1 20.00% 1 20,00% 1 14.29%
N

1.(10% 1 14.29% N
1.0

1.09% 1 ,lV,QO%

41) 90,57% IS 05,71% 7100.00% 5100.00% 7 100% 7100.00% 4 00.00% 2100.00% <I 80,00% 6 05 •.71%



TABLE 17: (cont.)
paw material

Com.blnGo TOTN..
(Ol:)ollno translucent) 44 49.44%

(OPllllne not translucent) 33 37.08%

Subtotal opallnes
Hernfals

Tuffaclous reck
Quartz
OUlar

TOTAL

Non~[ormal
(Qpel!na translucent)

(Opalina not translucent)

SUbtotal opallnas
Hernlels

Tullaclous reck
Ouartz
01h!.'1'

82 92,13%
2 225%
4 4.49%

1 1.12%
89100.00%

43 49.43%
37 42.5.3%

80 91.95%
2 2.30%

4 4.80%
1 1.15%

87100,00%

1 50.00%
, 50.00%

2100.00%

2100,00%

03
:3 50.00%
:3 50.00%

6100.00%

5100,00%

03
:3 60.00%
:3 50.00%

6100.00%

e 100.00%

03 04

04
2 5000%
2 5\.).00%

4100.00%

4100.00%

04
2 50.00%
2 60.00%

4100.00%

4100.00%

Mel M4 M5 L3 K:1 K4 .rl J4
o 34,62% a as.89% 2 65.67% 5 45.45% 6 65.67% 1100.00% 3 37.50% 5 41.67%
16 61.64% 1 11.11% 2 22.22% 3 37.50% 6 50.00%

25 96.15% 9100.00% 2 66.67% 10 90.91% a aa.89% 1 100.00% 6 75.00% 11 91.67%
1 33.33% 1 9.09%

1 11.11% 2 26.00% 1 8.33%

1 3.85%
26100.00% 9100.00% 3100.00% It 100.00% 9100,00% 1100.00% 8100.00% 12100.00%

MO M4 M5 L3 K.:3 K4 J3 J4
9 B4.62% B 88.89% 1 60.00% 5 45.45% 6 75.00% 1100,00% 3 37.50% 5 41.67%
16 61.54% 1 11.1t% 5 1 12.50% 3 37.50% 6 50.00%

2S 96.15% 9100.00% 1 50.00% 10 90.91% 7 87.50% 1100.00% 6 75.00% il 91.67%
60.00% 1 9.09%

12.50% 2 25.00% 1 8,33%
1 3.85%

26 100.00% 9100.00% 2100.00% 11 100.00% S 100.00% 1100.00% 8100.00% 12100,00%

M3 M4 M5 L3 K.:3 K4 .rl J4
1100,00%

1100,(lO'){'

1100.00% 1 100.00%

1100.00% 1100.00%

N

~
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TABLE 30: (cont.)

MS L3 L4 L$ K3 K4 KG J3 J4 JS Non~f()rlllfil
1.9.05% I 769% 110 2041,)% :IS 1263% 62 \503% 53 la2!l% 111 17.96% 61 1177% \1 1279% 21 1479% Ii '1.35% OllUl1k
$022% 9 6923% 221 4116% illS 4790% lSI) .1566% 156 4047% 256 41A2% ISO '1191% 34 3963% 10 $4.1)0% 04 SO.OO% ohfp
OA4% 2 050% ttltl11upnrl

COR6
O.O!!% 12 IU!:)% :I 1.S2% 4 IIG% 5 104% 10 1.62% 0 2.12% 1 l1G% 1 070% IrtQ~ll1r

1 0.19% 2 101% 1 031% 1 O,IOc% I 0.27% \ 1.1(l% bladolot I Pillt
2 037% (:1 050% <\ 061% 2 0.32% I 01l7% blOdolOI 2 pint

1,3·1% 1 0.19% :1 0.50% I 0.16% 1 0.27% flnt blndalsl
blnde

044% 1 019% 1 0.61% I 029% :1 0,92% 2 0.32% 1 0.27% eorc fodla 1 pill!
C).Or% Ii 0,00% I 051% 2 ()SII% 4 1.23% e 0.49% 2 o S3% I 116% 1 0.70% core roarc 2 pk,1
0<14% 2 0.37% ;; 067%

I Ilat plnl bid 0."
O'1Qr
StADia

'illol aldiJd
0.29% .,od
0,29% 1 O.1tl% 1 0,27% Ihlok ,,10I1(1Jlar
029% IrrOi\llnr

BLAOEI.E·r «20mm)
0.1(1% 3 0.92% :I 0.49% 2 O.SO% ptunllololdod

pC'irllod
1 0.31% 1 0.10% 1 0.21% thick lrllll1lJ1lll1., U)O% G UO% (l 0.07% 6 104% 13 2.10% :1 0.5.:1% 1 0.70% InolJ,llnt

ElFlOKliN BLAtk
1.75% 4 0.74% :I 0$0% I Q.31% 2 0.:12% 1 0.27% 1 1.47% dlnlnl

1 019% 1 029% 1 Mt% 1 1.10% modhl
3 0.50% :l 001% 4 1.20% 2 0.02% 13 1511% a 2.:)0% Ptoxhnnl

FLAKes
:I 037% 1 0,51% a 007% 2 0.61% 6 0.97% ;) (I,Gil% 1 0.10% 1 1.47% core rQj.fI[lj(1.I

(:<HlIolllFIMIlU
1 0.19% 1 0.51% 1 031% 1 0.16% ondatruek 3(H-mln

Q;4i\% 4 0.74% I 0.29% 4 1.23% 1 0,21% 2 2.(13% ondutrucll <(lOml11
1 0.10% 1 0.1(3% 1 0,27% aldostruck 30+ mm

0.44,),. 4 0,74% 1 0.51% 1 020% 1 031% 4 O,Ou% 1 1.00% Qld~QtnH;!( <30111m

0.(11% ? OJ)?% 1175% 6 1.03% 070%
NO[l~~rtlCAt FI.nkon

1,30% 1 061% :I 1 031% 17 1 Ql1dSlttrcll30'Nnrn
Ii.M% a 23.01)% 4S ()'(lO% 10 1),00% 20 5,70% il4 1.[16% 62 1().,03% 20 MS% (I 1),00% 10 11.21% 7 10.2(1% ondaltl.lcl( < (lOmnl
O,Q'I'% G OQtl% II 1(11)(, 6 1·15% 1 0.(11% 10 I.llll% It 1l.llll% 1 1.10% nL.<)slnu:lr I)Q+mnl
O.GO,)\) S9 1000% 114 11)12% on 1040% 03 10.12% 04 10.0B% 47 1241% Hl 13,95% 9 6.001% 3 4.41 % slclQatnlck <:lOrtltn

61'0k(1, FlflIlou N
Ii MO% 11 2,05% I 061% 5 1,45% 1 0.31% 12 I.M% 'I' l,M% 1 1.10% a 1.41% 6 MIl% dlolol U'l

0
9 100% 4 2.02% 4 111>% 6 163% 4 0.06% 4 I.Clf.l% :J 0040% 1 0,70% f11(ldlnl

2 0.07% 13 :142% 10 606% 20 5.70% !l UJO% 11) 3.07% S 1.33% I! 2.(13% 5 :Ul2% 4 MO% prCll\lmpl

90,6Q% ia 100% 531l (1),(')1% tOG 90,40% 336 97,11% 321 00,41% (i00 (1).30% 371 90.41% 00 03.02% 137 00.40% Oi 09.71% SlIlllQIW



TABLE 30: J(l 1eve 1 , stone inventory
NOn~f()nnl1l TOTAL 03 04 P3 P4 03 04 N3 N4 M3

ohunk (i·l$ 1(P4'Yo SO 1761% SI 17.36% llt; 14.94% 10 1132% 20 14.09% 10 17.00% 01 17.63% o 13.04% 67 10,61%
chlp 2110 44.&1:1% 133 4700% 153 $2.04% (\2 40 20% en 4277% 70 4149% H) n3.1l3% 154 44.25% 21 4!lI)S% t 72 4:1.71.1%

rnnnupotl/notiulo 4 000% I 0,2S%
OORE

Ittot,lJlur 102 2.09% 7 2.47% 9 3.00% l) S 19% 1 060% 3 1.00% 4 1 14% 5 144% (I 0.62% 10 2.49%
blndQlo\·' plll\ 10 021% (I 1.06%
blll.oolol 2 p.lnl 15 0.31% 1 0.::14% 1 063% I 0.53% I 029% . 2 0.60%

IlntblndoJtiI 14 O,la9% 1 06$% I 0,63% 1 O.S()% 2 067% 1 0':;15%
lllllljO

OQln rocllO 1pint 24 0.49% 3 1.06% 2 0.60% 1 063% 2 1.06% 4 115% 2 o.sO%
ocr!!. rntllQ 2<plnl 29 OJ30% 1 0.36% I OM'll> '1 005% 1 063% 1 o,s3% 1 1.71l% 2 0.$0%
flritplti! bid (X.HI) 11 MO% I OJIS% I C.:W!!. I 1 0.63% 2 0.50%

OijlQf
SLACIE

1 0.02% 1 0,29%
1 0.02%., 0.1·1% 1 0.34% 1 0.65% il 1.00%
a Q,Ot)% 1 0,:36% 1 OJi3%

16 0.:11% 1 O.:lS% 1 0.65% 1 MIl% 2 L06% ,j 115%

0) 0.00% 1 O.1l4%
\'Ill tl3% a 1.0G% 1 0.04% 0\ V;2% 4 2.1()% I DO% 3 O.GG% :>. O.SO%

20 OAl% 1 O,OS% 1 0(13% 1 0.5::1% 1 (l20% 1 0.2(;%
>1 O.()(l%

:l7 Omit){, 1 0,(15% 3 \.02% 1 OG3% 4 2.13% e OOG% a 0.75%

24 049% 1 0,35% 1 0,00% \ 0.29% 2 0.50%

G 0,12% 1 0.65% 1 029%
01 0,(14% 1 OQ!l% 4 e.OO% 2 1.116% I 1.79% 0\ 116% a 1.49%
G 0,12% 1 01l6% t 0.$3fJ~ 1 0.2$%

42 M6% 0 1.06% 1 0.34% 1 OG5% I) 1.09% :1 1.06% I Q,;WX, 1 2,1'7% 11 2.74%

So 1.03% t 0;;15% 1 CM14% 1 0Il1S% 2 LOG% a 0,51% G t.49%
,120 1)62% 10 6.11% 215 0.60% 17 1104% 11 IU)2% 24 11).77% 7 HUIO% 31 0.91% o lVlll% 04 1).413%
5i" 117% I) 1371% 0 272% 3 11l9% 3 1 (10% 1 1.79% I 029% 2. 0.50%

514 1055% 20 10::111% ;!Il D GO'li, .,2 1420% 13 010% 16 6,51% 2 007% 51 1ol6G% 4. 070% 42 10.45%

'13 150% :>. 0.71% (I 3.26% 2 ,.20% 3 5.31'3% 4. 11(1% I) 1.41)% ~.

1$4 1.11% 4 141% 2 MIIl% a 1110% 2 1.06% t\ 144% 1 2.11% 4 1.00% \,Q

140 aoO% 10 (1,$3% a o.GO% 2 1.()O% 12 1.65% 5 UIG% 2 3.67% 7 2.01% 21 0.22%

471(1 9a.ol% 277' 1)7,00% 292 £10,0:1% 151 1)005% 140 93.00% 103 07,34% 51 91.07% 041 90.11% 44 OlU3!l% 400 0\),60%
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TABLE 29: Ph level, diversity, richness and evenness indices

STANDARD
Combined

Diversity -3.6889
Richness 10.5723
Evenness -1.0000

Non Formal
-3.3673
8.3153

-1.0000

ARCHAEOLOGICAL
Combined Non Formal

Diversity ...2.0672 -1.9780
Rlohness 5.5124 3.9672
Evenness -0.5604 -0.5874

Diversity
Richness
Evenness

ARCHAEOLOGICAL/STANDARD
Combined Non Formal

0.5604 0.5874
0.5214 0.4771
0.5604 0.5874

Formal
-2.3979
4.1703

-1.0000

Formal
-2.1775
3.338'.

"'0.9081

Formal
0,9081
0.8004
0.9081



TABLE 28: Raw material

CombiMd TOTAL
(OpaJlf'lS tr~$lucent) 359 30,37%

(Op!llino not translucent) 258 21.83%

Sllbtotal opaline
Hornfels

Tuttaceo.Js rock
OUtll'\Z
OUler

TOTAL

617 5220%
136 11.42%
93 187%
67 567%

270 2284%
l1B2 100,00%

Non-fOrmal TOTAL
(Opaline trEll1slucent) 360 3012%

(Opaline not tranSlucent) 248 2134%

Subtotal opallha
Hornfels

Tuffaceous rock
QUtll'\Z
Other

TOTAL

596 51.46%
134 11.53%
93 8.00%
67 5,77%

270 23.24%
1162 100.00%

Formeti TOTAL
(Opaline translucent) 9 45 00%

(OpaiIM not tran$lucant) 10 50,00%

Subtotal opallno
Hornfels

ruffacaous roek
OUDttz
Other

TOTAL

19 95.00%
1 5.00%

20100,00%

Q4
58 26.61%
45 20.64%

103 47.25%
33 15.14%
37 1697%
3 1.38%

42 19,27%
218100.00%

04
58 26.73%
44 20.28%

102 41.00%
33 15,21%
37 17.05%
3 138%

42 19.35%
217100,00%

04
1 100.00%

1 100,00%

1 100,00%

M3
100 33,11%
54 17.88%

154 5099%
28 9,27%
29 9.60%
23 7.62%
68 2252%

302 100.00%

M$
97 32.55%
53· 1779%

1aO 5034%
28 940%
29 9.73%
23 7,72%
60 2282%

298100.00%

M3
3 75.00%
1 25.00%

4100,00%

4·'00,00%

M5
92 29.30%
70 22.29%

102 51.59%
413 14.65%

10 316%
96 30.57%

314100.00%

M5
136 28,G7%
63 21.00%

149 49.137%
45 15004'0

10 3,33%
96 32.00%

300100.00%

M5
6 42,86%
7 50.00%

13 92,86%
1 7.14%

14100,00%

247

1.3
109 31.32%
89 25,57%

198 56.90%
28 8.05%
27 7.76%
31 8.91%
64 18,39%

348100.00%

L3
109 31.41%
88 25.36%

197 5677%
28 8.Q7"10
27 /',78%
31 8,93%
64 18.44%

347100,00%

1.3

1100,00%

1100,00%

1100,00%
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TABLE 27: Ph level I abraded stone, rock crystal, ochre, haemitite,
specLllarite and other iron bearing stone

TOTAL Q4 M3 M5 L3
mise groundstone work 2 2
upper grinder 2 2
palette 2 2
rook orystal
ochre x x
specula rite
haemltlte
magnetic chunk x x
Iron bearing stone
pebbles 18 5 12



TABLEZ6: (cont.)
raw material
Combined TOTAL Q4

(OpaiIM translucent) 10 16.95%
(Opalina not transtucem) 49 83.05%

SubtotalopallMS 59 100.00%
Horntels

TuffElceous rock
Quartz
Other

TOTAL 59 100.00%

M3 M5
1 25.00% 4 20,00%
3 75.00% 16 80.00%

4100.00% 20100.00%

410Q,00% 20100.00%

Non-formal
(Opaline translucent)

(Opeliine not transluoent)

Q4 M3 M5
10 16.95% 1 25.00% 4 20.00%
49 83,05% 3 75.00% 16 80.00%

Subtotalopallnes 59 100.00%
Hornfels

Tuffaceous rook
Quartz
Other

Total 59 100.00%
No heat- altered Formal tools

4 100.00% 20 100.00%

4100.00% 20100.00%

245

L3
5 14.29%

30 85.71%

35 100.00%

35 100.00%

L3
5 14,29%

30 85.71%

35 100,00%

35 100,00%
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TABLE 26: Ph 1eve1 , heat-altered stone inventory
Non-formal TOTAL Q4 M3 M5 L3

chunk 6 10.17% 5 25.00% 1 2.86%
ontp 29 4916% 5 25.00% 24 68.57%

mat,uportlnodula
CORE

Irregular 5 8.47% 4100.00% 5.00%
bladelet , plat
bladslet 2 plat

flat bledalst
blade

core raduo 1 plat
core redue 2 plat

Ilat plat bid cor
other

BLADE
parallel sided

pointed
thick triangular

Irregular
BLADELET «26mm)

parallel sided
pointed

thick triangular
Irregular 4 6.76% 4 20,00%

BROKEN BLADE
distal

medial 1,69% 5,00%
prOXimal
FLAKES

core rej, flake
Cortical Flakes

endslruol< 30+ rnrn
el'ldstruck <30mm
sldestruck 30+ rnrn
sldestruck <30mm

Non-Cortical Flakas
endstruok 30+mm 1 1,69% 1 2.86%
endstruck <30mm 6 10,17% 5,00% 5 14.29%
sldastruok 30+ mm
sldestruck <301111'71 2 3,39% 5,00% 2.66%

Broken Flakes
distal , 1.69% 5.00%

medial 3 $.06% 3 6,57%
proximal 1 1,69% 5.00%

Subtotal 59 100.00% 4 100.00% 20 100.00% 35 100.00%

No heal- altered Formal tools



TABLE 25: (cont.) raw material
ccmbmeo TOTAL

(Opaline translucent)
(Opaline not tranalucanl)

Subtotalopallnes 14 87.50%
Hornfels

Tuffaceous rock
Quartz
Other

TOTAL 16 10~00%

Non -Iorrnat
(Opallhe translucent)

(Opaline not translucent)
9 56.25%
5 31.25%

Subtotal OPElIir\es 14 87.50%
Hornfels

TuHllceous rock 6.25%
Quartz
OtMr 1 6.25%

Total 16 100.00%
No re-worked Formal tools

Q4

7100.00%

7100.00%

243

M3 M5 L3

5 83.33% 2 6667%

6 100.00% 3 10000%

Q4 M3 M5
6 85.71% 2 33.33%, 14.29% 3 50.00%

7100.00% 5 83,33%

7100.00%

L3
1 33.33%
1 33,33%

2 66.67%

33.33%

1 16.67%
6 100.00% 3 100.00%



TABLE 25: Ph level, re-worked stone inventory

Non-formal TOTAL Q4
chunk 3 18,75%

chip
manupon/nodule

CORE
Irregular

bladelet 1 plat
bladsli:lt 2 plat

flat bladels!
blade

core rsduc 1 plat
core raduc 2 pi CIt

fla! pial bid cor
other

BLADE
parallel Sided

pOinted
thlok lI'Iangular

Irregular
BLADELI:r «26mm)

parallel sldad 2 12.50%
pointed

thick IrlMgular
Irregular

BROKEN BLADE
distal

medial 3 18.75%
prOXimal 4 25.00%
FLAI<ES

core rei. flal(9
Cortical Flakes

endr:;truck ao + rnm
endstruck .::30mm
sldeslruck 3Cl+mm
sldestruck <:30mrr)

Non-Cortical Flakes
endstruck 30+ rnm 6.25%
enostruok <:3Clmm 6.25%
sldestruok 30+ mm
sldesIruok .::aernrn 6.25%

Broken Flakes
dlslal

medial
proximal 6.25%

TOTAL 16 100.00%

No re-worked Formal tools

1 14.29%

2 28.57%
4 57.14%

710Cl.00%

M3 M5
2 33,33%

1 16.67%

16.67%

16.67%

1 16.67%

6 100.00%

242

L3
1 33.33%

1 33,33%

1 33.33%

3 100 •.00%



TABLE 24:(cont.) raw material
Combined TOTAL

(Opaline translucent)
(Opaline not translucent)

Subtotalopallnes 11 84,62%
Hornfels

TuHaceousrock
Quartz
Other

TOTAL 13100,00%

Non-formal
(Opaline transluoent)

(Opaline not translucent)
5 38.46%
6 48,15%

Subtotel opal/nes 11 84,62%
Hornfels

Tuffaceous rock 7,69%
Quartz
Other 1 7,69%

Total 13100,00%
No utilised Formal tools

241

Q4 M3 M5 L3

4100,00% 5 83,33% 2 66.67%

4100,00% 6100.00% 3 100,00%

Q4 M3 M5
3 75.00% 1 16,67%
1 25.00% 4 66,67%

4100.00% 5 83.33% 2 66,67%

L3
1 33.33%
1 33,33%

33.33%

1 16,67%
6 100,00% 3 100,00%4100,00%



TABLE 24: Ph level, utilised stone inventory
Non-formal TOTAL Q4 1)3 M5

chunk 3 23.08% 2 33.33%
chip

rnanuport/noduls
CORE

Irregular
bladalat 1 plat
bladelet 2 plat

fiat bladelat
blade

core rsduc 1 pia!
core raduc 2 pia!

flat plat blc:JCOl'

other
BLADE

parallel sided
pointed

thick triangular
Irregular

8LAOELET «26mm)
parallel sided ? 15.38%

pointed
thick triangular

Irregular
BROKE:N BLADE

distal
medial 2 15,38%

proximal 2 15,38%
FLAKES

core rej, flake
Corneal Flakes

andstruck 30+mrn
endstrup!( <30mm
sldostruok 30+mm
side.struek <30mm

Non - Cortical Flake s
endstruok 30 +mm 7.69%
ancjstruok <30mm 7,69%
sldostruok 30+mm
sldestruok <:30mn1 7.69%

Broken Flakes
distal

medial
proximal 7,69%

TOTAL 13 100,00%

NO utilised Formal \0015

1 25.00%

1 26,00%
2 ::0,00%

4 100,00%

240

L3
1 33,33%

1 33.33%

1 16.67%

t 33.33%
16,67%

16.67%

1 16,67%

6 100,00% 3 100,00%



239

TABU:: 23: (cont.)

Formal TOrAL 04 M3 "
, L3

SCRAPER Large > 30mrn
end
side

end & side
end &2 sides
end & !lazing
high oackso
large backed

naturally bacl<ed
SCRAPER Medium 20-30

and
side

end & 2 sides 0,08% 0,32%
and &adzlng
high backed

medium backed
naturaliy backed

SCRAPER Small <20mm
end 1 0,08% 1 0,32%
side 2 0,\7% 2 0,64%

end& side 1 0,08% 1 0,32%
end & 2 Sides 1 0,08% 1 0,32%
end & actzln9 1 0,08% 0,33%
high baoked
small backed

knife
nat bok knife

BACKED TOOL:> 25mm
backed l:iede

segment
obliquely baoked

miscellaneous
J:x'oken backed

BACKED TOOL <25mm
backed blede

segment
obliquely baoked

mIscellaneous
broken backed

vent ret bladelel 1 0.08% 0,33%
adze 5 0.42% 0,33% 4 1.27%

spokeshave
awl

borer
J:x'oken1001 4 034% 0.46% 2 0,64% 0,29%

mlscellMeous 2 0,17% 0,33% 1 0,32%
MSA tool 1 0,08% 1 0,32%

Subtotal 20 1.69% 0.46% 4 1.32% 14 4.46.% 0,29%

TOTAL 1102 100,00% 218100,00% 302100,00% 314100.00% 348100.00%



TABLE 32: Ja level, re-worked stone inventory
Ndn"'Iormnl TOTAl. 03 01\ 1'3 P4 03 04 NO N4 M3

ohunk 39 43,02% 2 2067% 3 3000% I) 61)23% 1 33.03%
Qhlp

If\l\Ilupor!/nQtltdtl a 2,25% 1 10.00%
COI-1!:

13 1461% 1 14.29% 1 So.oO% 2: 10000% 2100,(10%
2 225% :I 20,(;7%

(I a,37%
:I U5%

1.12%

1.12%

7 7.07%
1 112%
Ii IUl2%

1 1,12%
2 225%

79 (l(J7G%

1 14110%
1 33.03%

10,00%

2: 20,00% 2: 1$.00%

2 IIi 3Q%

1 (m,o:!%
1 11000%

~
10.00%

o 00.00%

1 14.1.19%

710MO% 2100.00%2100,00% 210000% H) lQO,OO% Gl00.00%



TMLt: 31: (cont.)
l"P,W materi a1

M1 IV6
1 1;\000%
1 ~fj60%

II IO\lO!)%

210MO%

M4 fv'G
1 60.00%
1 60,00%

2100.00%

2100,00%

I\M Iv'G

[,3 L4 LS K3 K4 KS J3 J4
" 30,00% 2 21l57% 6 7S.00% 1 10000%
() (l(lOO% 1 100.00% 5 11.43% 2 25,00% 1100.00% 2100.00% 2100,00%

Il 90.00% 110000% 7100.00% G 100.00% 1 100.00% 1 100.00'ii> 2100.00% 2100,00%

1 10,00%

10 1()OOO% 1 10000% ., 100.00% 0100.00% 1 100,00% 1 10000% 2100.00% 2 100,00%

La L4 Le' K3 1{4 KS J3 J4
:I 30,00% 2 20.57% e 76.00% 1100.00%
o 00.00% 1 100.00% 5 71.43% :! 2$.00% 1100.00% 2100,00%

9 9.0.00% 1 100,00% 7100.00% 0100.00% 1 100.00% 1 100.00% 2100.00%

1 10,00%

10100.00% 1 100.00% 0100;00% 1100.00% atoQ.OO%7100.00% 1 100 ..00%

LO L4 L6 K4K3 K5 .)3 J4 J5

2100.00%

11 100.00%

II 100.00%

J5 Comt;:lnod
1 100 00% (Opallno trllnslucon.1)

(Opalina nOtfonslucent)

1 100.00% SUbtOtal OPl'lllnos
Hernlals
Tuffncoous rOd<
Quwtz
Othor

1 100.00% TOTPL

J5 NO'l-fC)"mai
1 100,00% (Opollr1U translucont)

(Opalina not tOr1$II.ICOnt)

1 100.00% SUbtotnl q:mllnQs
Hernfols
TuffUC(lOUlHo,'X
Qjocjz
Other

1 100.00% TOVli

FO'mnl
(OpOllt'(ltrllnslucon~
(OpOllno not fllnshJCom)

Subt01ll1 opnllnos
H(l'nfC:lfs
Tufroctlous rOd<
QuI.YIZ
Othor

TOVlf



TABLE 31: (cont.)

Formol TOTAL QQ
SCRAPER Lorgo .,.OO'nm

(!rId
.lde

end &sldo
()hcl & 2 old us
nnd & adzlng
hghbrckod
IOIUObock!d

naul allybmkrrl
SCRAPER MIOiLUl1 20-30

Qlid
sldo

end t.sldu
end e. 2oldos
nnd 1\ ndzlng
hlllhbr:t;knd
lorgo bockrrl

nnulolly bcckod
SC'RAPER omnll <;20mm

\)fld
sldo

and &. side
Md 1\ :>'01:100
ol,d I:. ndzinO
htohb(cklld
srnllli bcckcd

knllo
n(ilhckdknlrQ

SAO<l!O TOOL >2Cmn
bllCkod blrrlo

"gomont
obllquoly bmkoo

rnlscclionoOUl 2 2.111%
b!OkQr\brckgd

I3AOKEO100L <25m",
bncklXl bltdolot

Bagmon!
ctlilquoly bookrrl

mlucollunet:llrl I I 4.'''{.
bttlklYl bookod

vonl tUlhlOdQlol
lIillO

spokooh(11lU
w,1

borer
brr:lIon tool

ml<l:;QUa11tl\.l5
MSlllool

SUltaU,1 formal 3 ~aJ%

10100.00%rOTA~ n 10000%

Q~ P3

310000%

P4

o 100,00%

03 04

111.11%

1 1111%

0100·00%

N3

a 100,00%

N4 M3

~
(,J1

.\ 100,00%



'iJ.\8LE 31: Ja level, utilised stone inventory

NCHi- fOrmill TOTAL 03 04 P3 P4 03 04 Na N4 M3
ehuhk 20 2(;,$7%1 2 2500% 1 0,33 :I 50.00% 2 11222% I 2$,00%
chip 1 1.43%

mnnuporlJ\lodlilo
CORE

IrtogJlllr 2 2M%1 1 12.60%
blad%ll fllat
bllldalot.2plnl

flt\iblndcllol 1 1.43%
blade

acre redJo 1 phi
1core rodH'l 2 pht 1,43%

lint plat bid com
o ner

aLAo!:
P!lmlloi aided

pointo.u t 1.43%
thlck trlangJlar 1 1.43%1 1 11.11%

Irrl)f}Jh;u I 1.43% 1 12,&0%
SLAP(:LET «:lemhi)

pnl'llllQI~ldlld 7 10,00% 2 22.22% ::I 6MO%
pofntod

\hlPk ttlnnf1llnr
7,14%1lrro!)Jlllr 6 3 33.:13%

BROI<EN BLADe
dlslnl 1 1.43%

modhl 1 1.43%
proxlmol 2 2.06%
rLAKE$

coro rQF fink Q 1 1.43%1 1 20.00%
Cottlcal Flakos

oMc/B.lruc;kOO+mtn
ond~!l\lek < :)Qmrn I 1.43%
ul(loatruck 30'I-him
slcIQat!\lck· ';:·3QITI!l1 1 143% 1 1'<)$0%

Non....Cortical Flakos
(lllda\!l.lck 301'mm 2 2.,Q(J% 1 12,110% 1 3(1,33%
l)t1tia\!l.Ir;« <: 90rntn 0 11.43% 2 26.00% 1 16,67% 1 20,00% 1 25.00%
slcloslruek :JO+mrn I lA(l% 1 16,67%
nldQstrurJ! <:)Omrn (l 1),67% 2 5t),OO%

Srok 01 Flak On N
CJ'1

(l!alrll w
mod~ll

proxfrnlll :J 4,29% 1 33,()t3% 1 16,.117%

Sublolnl 67 9$,71% I) 100 00% 3100,00% 0100.00% a (l(),O9% 6 100.00% 4 100.00%



TABLE 32: (cont.)

Ma MS L~ l4 \~ K3 M l\~ J3 J4 JS Fo,mal
.t 1 Ln'qo .30010\
t ..\;t_

tlltH~

on<lll IIU~
n~ri!\ a~ld ..
M~& noting
nlah 1:1,,,-,4
lug. bliCkod
"nlumlly I"-\ck~d

tlOIlAPI<RModlum llO-OI
Dnd
"dl)

50 00i(, ~"d & ITnn
QMI!!o 20111t)il
.ntl& ndtln\l
high t:l\¢~~d
I'VgQbII~kftd
nl\lunlllv bMkod

eOIlAPI<I'1 omnll .. aomm
Md

I M,33% .Id.
end!'. old@
nOde. a Ildt)il
ondl!. !ldzlng

I;ln(lO% hlUII t:l\~~Qd
AmnII bookod
knlf.
iItIl bckd knit.
OACKIlO TOCl,. >~Olllm
unQkftdbilld.
logmoot
obllquolY 1:110•• (1
mt.oolbMaUn
brOKonb!lekod

OIlCKEO TOO. ~20nlm
bII~kDd billdoll't
,ngllll!'l\
Qbliqualy IMknd

I M~~% m"colu"Mu.
blok~n b;lOkQd

vonl roll'l~ld.lot
n9M

I ~O()O% DPokoQhl\VO
I 1111% ~wl

I)oro, ~.pfokftn 1001
1 14~O% mIM~luM.". W

MMI(lol

I 1029 .. I 1111% I 6000% I Oa3~% I 33M% a 10000% SublCll'\1

100.00"" 11 100 00" 1 10000'1;, ~ 10000% 2100 00% ~ 100 00% 11(X1OO% 4100,00% 3IooJ)O% a 10000% TOTAl.



TABLE 32: (cont.)

rornal rOTAl
SCM1't;R LWfjn "301'11'11

nrld

On

11:1'J(,
1 111%

1.111%

\ 1\;rli>

1 1m

11m
I 12%

11 I!lI!l'l!.

10 11,24%

no lono:ml 7 JPOCO,*,

04 I>:l f'4

1 1OO()')ij

1 1000%

a 2Q.00%

Il IOOo:m ~ 100 (0% 10 10000'*'

03

I IQOJx)'l(,

\ 10000%

1100.00%

o~ N5

l! 100.00% 13 100.00%

N4 M3

N
Q)
N

3100.00%



TABLE 32: (cont. )

M4 MG L3 L4 1..5 KG K4 KG J3 J4 J6 Non-fomml
1 14,~9% I) 727:1% 5 714(l% 7 7710% t 100 00% 1 2500% 1 (l().O:.1% ChUtlh

ohlp
hUiI\)% mmuport

CORE!
2fH17% 2 Hll0% 1 5000% :I 60,07% [rro(1.ilnr

blmlolol 1 plnl
blndulol Ii! pint
lint blndalot
btudo
cero raciJo 1 pint

1 141111% 1 2500% ooro rowe 2 plat
1 1111% I lint pint bid eoro

otlQr
BlADe
potrillo! IIldod
I)OP110tf
thlok trlMI1.IIOI
IhQ\)llnr
BIADe~T «:lOrnm!
pnfl)lI(lloltfOtf
pokltO<l
thick \tIOll{~llm
Irro(JJl(lr
ElROI<13NBIAOe
<llnlnl
modral
IHQXlrl11l1

FlAKES
emil rot, (iI'llQ

Cortiolll FIN<QR
ondlllnlcl< aO+mm
Qodslfucl\ < aOmm
oltloQlrut.it 30+mm
nlc.IQalltJr.i<<:JOmm
Non .. Corlienl FlnkQ6
Qorlnlmck O()+ml11

1 14,;10% 1 1Il6.00% On(19tr1l(:1<< OQmm
909%

aldQnllyt~( 30+il1rn
1 26.00% nldo!lll\.Icl\ <OOrnm

B(ol«(1\ Flr\ko8 rs.l
0\(lIulnl ¢I

OM3% tr1(lcJInI
flfoxlmnl

11100.00% I) 06.71% () 00.£19% 1 60.00% 2 60.67% 1 100.00% 4100.00% 2 66,67% Sub\l)tlll



TAS~E 31: (conc.)raw material
Cortlblnod iOTAL

(Opnllno IrMSluQ\lntj as 3i',14%
(Op(1l1nonot trMoluoont) 36 54,29%

Subtotal opnllnoo
Hortlfols

TuffllQOO\l5 rook
ClUllrt~
Olhor

TOTAL

64 91.43%
2 2.00%
1 1,43%

:3
70

Non,.,fofrtltll TOTAL
(OpnllM \rnnQluoonl) t!5 37.31%

(Opnllno not tra(1&luoont) 313 53.73%

SubtotnlopnllnQs
Homfels

ru line oou srock
OllnrlZ
Othor

61 91.04%
2 2.00$
1 1.49%

:3 4..48%
67 ·1oo,QO%

03 04
2 25,00%
6 6;:1.50%

., 67,50%

I 12.50%
a 100,00%

as 04
2 26.00%
5 62.60%

7 87.50%

j 12.50%
a 100,00%

Formtil TOTAL 03
(Opt\ltno IraMluQQt'tI) 1 38.33%

(Opnllho not IranalucQ!'lI) 2 66.G7'h.

Subtolnl opnlli'1QS
Homlo!a

iulfnooQus rook
ClIHHla
Olhor

lolnl'

3 100,00%

:3 too,PO%

Q4

P3 P4 03 04 N3 N4 Mil
1 33,31)% 1 16.67% 6 66.67% 2 40,PO%, 33.33% 5 63,33% a 33,33% 2 40,00% 2 so.oO%

2 66,61% r HlQ,OO% 91(')(),00% 4 60,00% 2 50.00%
2 50.00%

1 33,33% 1 20.00%
3100.00% 6 100.00% 9 100.00% 5100.00% 4 t(')(),OO%

P3 P4 03 04 N3 N4 M3
1 33.33% 1 16,67% 5 2 40.00%
1 33.33% 5 63.33% I) ::1 40.00% 2 SQ,()O%

2 66,/.)7% e 100.00% a 4 60.00% 2 60.00%
2 130,00%

1 33.33% 1 2Q,QO%
3100,00% 61oo.I}O% 6 5 t(,)(),OO% 4100,00%

P3 P4 03 04 N3 N4 M3
1 100.00%

I 100,00%

1 100.00%

N

~



TABLE 31: (cont. )

M4 MIJ \.3 L~ If, KO K4 K5 J3 ,14 J5 Ft,"'TlI~
SCRAP~R Lorgo "onwn
und
nk'lQ
and" sid"
end t. 2sfdo~
und & o(l!r,g
hi;!llbl<lk~rJ
1IItllObll'Jked
nnutDllv QItlIled

SCRAPER Medium 20- 3
onl:!
sldo
ond & sieJa
end" 2 sldos
ond&ndzI!1Q
hlftJbmkod
IUiIlUbocl<ed
nol.Jroily i:)~1XI

SCRAPER omnll <ao",m
ond
sldn
end r.9ldn
ond 1\ I! bk.iOQ
and to Pt#'ng
hiQhl,~ed
umollbookcld

kntfo
1'lI( b!;kd kl1lf~
!lAQ<EQ TOO~ :>~l)Tm
baaked Illcdo
1!uQmQN
ob1kJWIlIYbmkllCl

I 6000% rnlsOolh\11I)Q\J'l
broK'111 booked

l'lfo.CI{EO 1001. <:2Umm
bOCkllCl blcdolL~
~ll{lI'nort
d)I~W0Iybmkoo

1 6000% mlscollunoQ\ll
b!(.lkm booked

van! ta!blndalot
h:JZQ
npqkcl'lhsVll
owl
norm
brC;«oolaol N
mlOOQlIlnrous (J1

MSAtool O'l

a 1000:)% 8(1)101111

~ 10000% 1010000% 11000)% 1100CXl'X, 010000% 1 1oo,roJ(, 1 10000% a 10000'){, 2 loowx. " 10(),ttJ% TOTAl.



TABLE 31: (cont.)

M4 MS

I 50,00%

1 1l().OP%

2100.00%

L:J L4
6 GO,OO%

1 10,00%

1 100.00%

1 10.00%

1 10.00%

10,1)0%

10100,00% IIOMO%

LS K3 K4 K5
2 20 67% 2 2$,00%

1 1429%

1 14,29%

1 l'U!9%

I! ao 57%

7100.00%

2 26.00%

12,60%

1 IIMO%

12.60%

1 12.60%

0100.00%

1 100,00%

1 100.00%

1 100.00% 1 100.00%

J3 J4
1 SO.OO%

1 50.00%

2100.00%

J5 Non- forrnal
chunk
ohlp
mnnuporl

CClRI:
Irrag.llm
bladolst 1 plat
bladolo! 2 pInt
Ilnl bladclot
blado
cora ronro 1 pat
coru rome 2 pbl
lint plat bid cor
ofior

BLADE
pnrallol sided
pointed
thick trlnng.Jlnr
Irro[}1lnr

BLADELET (~26rnm)
ptlrallol sldod
polntod
thloll trlnn{JJlnr
Irrog.Jfnr

BROKEN BLADE
dlatlll
modbl
proximal

FLAKES
cora tol. flake

Cortical PlnkoR
ondallucll30+mm
ondulrllck ~ 30rnm
aldosltllck 30~'mrn
sldoahuck <: aomrn

Non- Corticni Flokos
oncls\ruck 30 +m",
ondslruck <: eomm
sldonlruck 30+mrn
sldastruck <30mm
Blokm FIIlI(()G
dlntllf
mndbll

t 100.00% IHo)dmnf

1 100.00%

N
01
.j!:.

Subto1n1



TABLE 30: (cont. )

M4 Ms L3 La L5 K3 K4 K5 J3 J4 J5
SCRAPER LOIIlQ > 3ctnm
ond
$<10

0,51% end" t~~
ond f,. 2 ~Idos
m'ld t. !ld~hg
h\;)h oooked
lorgo bO(;k(rj

1 47% nout(lily bookoo
SCRAPER Moo"'" 20- 3

0,<14% \ o~ 1 QI6% ena
sldo

0,<14% I 027% \ 141% ond & sidu
end & 2 sid os

2 t 0.32% .nd & nclzlrg
hl(11 bmked
II)'tjObo(;h'd
nourallv brckoo

SCRAPER emuu <20mm
031% 2 0,53% 1 110% 1 Oi'(1J(, 1 147% nnd

I [)7\l')(, sldo
110% ond & slda

(lanl> , U(J'!(, end 1129[100
1 031% 1 1 It.l% end to. adzi'll)

e ani> 1 147% hlifl brck(l(j
IlI1'\nllbOOkedown; I 0,[11% 1 0,27')(, , Q,7\l')(, kolIn

O~l% 2 Q,3?,% Milt bckd krillo
6AO<I;0 TOOL> 2Ctmt
bltck!ld bloclo
Dogmanl
clbllqlJaly brt:;koo

0,1(1% , 1113% 1 0,1\)% rrtlsoallt1rIflOUl
broken lHt:kod
BACKED lOOL <2!lmm

0,113% I 10\'1')(, boek!ld blrdulot
O~l% soam~>rt

eblkluolybrt:;KlXl
o lQ% mlscollnnoolll
010% brokmbrckod

Vol\( rotblnclolol
2 001% 2 032% 2 0,53% I 147% 1~lz~

npokoohovo
Oiill'1l\ owl

bornr N
0.111% 2 000% 1 010')(, I 1.10')(, 1 j 47% brcl<l)l\ tOOl <.n

011)% j o 10'J1, 1 07\l')(, mli:llull«'lOl.J9 N
2 000% I 031% MSA(pol

G 003% 3 '~l ,0 2.00% n '53'» 10 1.(12% Q 1,11)% 6 600% U 3,62% 7 10110'l4 $Lb(Q~\1

10000% (\37 lQOOO% Iga 100,Cll')ij t\4610000% 3?O l~QOO% Gl010000% 377100,(1)'). ee 100.00')(, 142 100.00% 06 ,OOCll')ij rOl'A~



TABLE 30: (cont. )

fom'I!)1 TOTAL I 03 04 P3 p.l 03 OJ N3 N4 M3
SOOAPr,RLa.go !>~()'nm

and
side

i 000%
~ 004% 1 0.!!3% 1 0.25%

a OQ4% 1 035%

3 OCll'1{,

a 0.00%

2 0.04%

13 O.fl7% 1 03!l% J 1.211% 2 100% 1 Ol!J% I 2.17%
1 o.~
:a O.Q4% i 0,63%
2 Q,Q4%
0 O.!Xl% 1 O.3!l%
:I O.!Xl% 1 0,63%
1 Q,oa'l(, 1 000')(,
1 Q,I~% 1 034% 1 0,03% 1 0.53%
G 012% I 0,00% 1 000% I 003%

5 0.10% I 053% 1 2,17%

2 0,001%
2 ()Q4"'!' I Oa.l%

2 0.01% I 1,'/0%~ 0'>1')1, 1 0.35%

11 0,2;1% 3 Soo%

O.IXl'lI,

0 0,10% 1 000% 1 003% I 053% N
t..)1~ Q1Q')(, 1 035% 3 100% 1 1.79% I 0,2)% I-':) 0.00%

91 , (l'J%1 0 212% R 000% 3 100% II Q,rn'*> 5 200% 5 0,03% 'I 020').', 2 ~(l.~% 2 0,00%

40'/0 l00,!Xl% ?a~10000% 204 100(1)% 154 100.(1)% 'U9 100,00% 180 loo,oj<)(. 50 100,00% 340 100,oj<)(. 46100,00% 402 laO oj<)(.



TAI3LE38: Ja level, heat altered "tone inventory

TOTAt.,
chunk 42 :)0,1313%

01111> 31) 27.74%
rnMuport/notlulQ

CORE
Irreg.llar

bladelal 1 pIal
blud(llel :lplnl

IInll)l[\oolo\
[lInda

0"10 m(~fl 1 phI
cora rot~a 2. phi
flnl Pint bid cora

oOlor
BLAOG.

pnrnllol \llclod
polntad

Ihiok IrlMtJJlnr
Iml(1.Jlnr

BLADElLET «26mm)
pnraliol aided

poinlod
thlol< lrlnng.llnr

Irro.("rlllr
BROKeN SLADe

tllutnl
madln!

PfQxlmnl
F\.AKeS

com raJ, IInka
Co rHenl Ffllk os

omlsilUck 30+mtn
ondstruck <3amln
sld()slrucll 30+mm
ald(mtrucl< <(lOrrtln

l\IqJI~CorUcnl Flnko"
!l11t1str\Jck 30+mm
on\!strucli c: (I0rnm
nldcmlruck 004'rnrn
sltlOBtJuck <GOmm

Bmklln Flnkou
distill

mudkll
proxlmnl

Non~lattYml

3 2.19%

1
1
2.

07()%
073%
1.46%

0.73%

2.
1
1

1.46%
o ram.
0,73%

0.73%

0.70%

13 9.010%
3 a,H)%
6 ().G5%

4 a.o:m
3 a,19%
7 611%

129 94,10%

.03 04 PO P4 03 04 N3 N4 MO
4 23.63% " 25.00% 1 100 1 3:J,3l)% a 6667% :3 33.33% :I 37.60%
6 (15,29% 5 31.2$% 1 3333% 1 1111% 3 37.50%

500% 1 12,50%

ILOU%

M%

1 11,11%

t 11.11%

4 25.00% 1 :l333% 1 11.11%
II 1260% 1 00.30%

50IJ% I 1111%
N~~

G,26%
2 11 76% 1 12,SO%

16 911.12% 1610MO% 1 100.00% 310.0.0()')(, 3100.00% a aO,09% a 100,00%
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TABLE 36: Ja Ieve l , diversity, richness and evenness indices

STANDARD
Combined
-4.0431
13.8509
-1.0000

Non-formal
-3.4657
8.9447

-1,0000

Diversity
Richness
Evenness

ARCHAEOLOGICAL
Combined
-2.0416
6.5953

-0.5050

Non-formal
-1.9241
3,6597

-0,5552

Diversity
Richness
Evenness

ARCHAEOLOGICAL/STANDARD
Combined Non-formal
0,5050 0,5552
0.4762 0.4091
0,5050 0,5552

Diversity
Richness
Evenness

Formal
-3,2189
7.4560

-1,0000

Formal
-2,9186
5,2462

-0.9067

Formal
0,9067
0.7036
0,9067



M4
110 34.93%
56 24.45%

13G 59.39%
G 2.62%
III 7.86%
12 5.24%
57 24.69%

229100.00%

TABLE 35: (cont.)

MS La L4 L5 K3 K4 KG ..0 J4 ..6 Comblnod
2 15.38% 160 29.60% G9 34.85% ,07 30.92% 103 31.60% 162 2'1.60% 100 2653% 2;' 31A()% 48 3(UlO% as 36.76% tOpnllna cinar)
3 23.08% 133 24,7'7% 61 25.76% 114 3!Ul!l% 61 20.55% 141 2.1,.82% 104 27.69% 31 36,05% 5e 36.62% 27 39.71 % (Opallno not olotH)

5 38.46% 293 64,50% 120 60.61% ?21 63,87% 170 SIUG% 293 4741% 204 64.11% 6B 6744% 100 10.42% 52 76.47% SubtOlll op;lIno$
2 15.36% 9 1.68% 7 3,54% 28 8,09% 14 4.29% 23 3.72% 27 7,16% 4 465% 6 4.:;)3% , 1.47% HctnrQI$
2 15.36% 44 0.19% 22 11,11%' 27 780% 28 8.59% 32 5.18% 47 12A7% 7 8.14% 7 4.93% Tulfaoeous rr:ck
2 15.36% 17 3,11% S 2.53% t2 3,47% 29 8.90% 19 3,07% 14 3,71% 4 4.65% 9 6,34% 2 2.94% ClUllriZ
2 15,36% 174 32.40% 44 22.22% 88 16.76% 65 26.07% 251 40.~1I% 65 22.135% 13 15,12% 20 14..08% 13 19.12%011101'
13100.00% 537100,00% 196100,00% [~.'6 100,00% 326100,00% SIB 100.00% 377 100.00% 6610C,QO% "12 100.00% 68 100.00% TOTAL

M!l L3 LA La I K3 K4 K5 J3 J4 J5 NorHorrnal
34.51% 2 15.38% 167 as,lil% 136 34.87% 105 31.25% 100 31.15% 146 24.34% 99 26.68% 22 27.150% 46 33.58% 22 30.07% (QpallhO clonl)
24.34% 3 23.08% 131 24.G2% 51 26,15% 106 32.14% 65 20.all% 137 22.53% 101 27.22% 30 37.50% 49 35.77% 2S 37,70% (Q:lallna not ciGar)

5 36AG% ase 5~.1<1% 119 61 ,OM!' 213 0(:1.39% 165 61.40% 20S 46.6e% 200 53.!!1% 62 65.00% 95 60.34% 46 73.77% SIJb!o~1olJ;lllnes
2 HJ.38% 9 1.60% 6 3.06% 11.7 M4%. 14 4.36% 22 3.62% 26 7.01% 4 6.00% 6 4.38% , 1.64% Hanfols
2 Hi.30% 44 !l.27% 22 11.20% 26 7.74% 2ll 8.72% 31 5.10% 47 ;2.S7% 7 11.15% 7 6,11% TUffOt1oOU$ rock.
2. 16....'1:l1\I, 17 3.20% 6 2.56% 12 3.67% 29 9.03% 19 3.13% 14 3.77% 4 tLOO% U 6.57% a 3.28%Qoor~
2; H.UB%. 114 32.71% 43 22.05% 51) 17,26% 85 26.4!.\% 261 41.26% Q4 22.G4% 13 16.25% 20 14.60% 13 21.31%OtI10T
13100,()O% 532100.00% 195100.00% :1;;16tOMO% 321100.00% 600 100.00% 371100,00% aOl00.00% 131 100.00% 01100.00% r01n1

MS 1.3 1.4 L5 K3 K4 1(5 J3 J\ J) Pormal
3 so.oO% 1 arM3% 2 20,00% 3 eo.OO% 4 40.00% 1 1\i r.67% 5 63.33% 2 40.00% 3 4;a.ae% (~lInll (;laQrl
2 40.00% 6 60.00% til 40,00% 4 40.00% 3 1i0,00% , 16.137% 3 GO.OO% 4 57.14% (Oprtlln9 not olonl)

5100.00% 1 33.33% a 60,00% 5100.00% B 80.00% 4 66.(:17% 6100.00% 5 100.00% 7 100.00%Sl!l:!(OUlJOPlIlI1DS
33,33% 1 10,00% 1 10.00% 1 16.137%. Haolols

1 1000% 1 10.00% Turfacoous rock
QlJt\rt~

1 33,33% 1 16.67% Clthor
5·10\).QO% 310000% 10 100.0091, 5100.00% 10100,00% 6100,00% 5100.00% 6 100.00% 7100.00% To\l\l

~
.j'.:Io



TABLE 35: Ja leval. raw material

CombJl1()d TOTAL. 03 Q4 P3 P4 03
(Opulfno IrMsluoont) 1520 31.21%1 106 37.46% 83 28.23% 59 38.31% 57 35.8$% 71 37.77%

(OpoHnono! IronsltloQnl) 1289 26.47% 90 31 80% 92 31.29% 35 22.73% 46 28.93% 54 28.72%

subtotal opnllh(JS :;1809 57,68% 196 69,26% 175 59.52% 94 61.04% 1v3 64.78% 12$ GG.49%
Hornfols 224 4.60% 12 4.24% 15 5.10% 8 5.19% 9 5,66% 8 4.26%

Tuffacoous rock 411 8.44% 20 7,07% 39 13.27% 17 11.04% 14 8.81% 15 7.98%
Olk1rt<. 193 3.96% 5 1.77% 10 3.40% 5 3.25% 1 0.63% 14 7.45%
Otllor 1233 25.32% 50 17.67% 55 18,71% 30 19.48% 32 20.13% 26 13.83%

rOrf.L 48'70100.00% d113 100.00% 294 100,00% 154100.00% 159100.00% 188 100.00%

'Jf\~H()rm'll O~,
(opallno lral1s1UMnt) 1477 30.94%1 102 SG.e2%

(Opi1l1no nol!rnnsIUoor'lt) 1250 26,19% 89 32,13%

SLlbtotalopaUl')os 2727 $7,13% 191 68,95%
Hott~()ls 218 4.57% 11 3,97%

'l'Wfl.tCOOLlS tOOK 405 8.49% 20 '{,22%
OU'ltlz 193 4,04% $ 1 81%
Other 1230 25,77% 50 113.t)5%

4773 10(),OO% 277 100,CiO%

04
81 27.74%
92 31.51%

173 59,26%
15 5,14%
39 13,36%
10 3.42%
55 16,84%

292100.00%

04 N$ N4 M$
16 28.57% 116 33.33% 20 43,46% 119 29.60 %
14 25,00% 75 21,55% 6 13,04% 98 24,38%

30 53,57% 191 54,89% 26 56,52% 217 53.98%
5 8,93% 7 2,01% 1 2,17% 32 7,96%
7 12,50% 26 7.47% 2 4,35% 37 9.20%
3 5.36% 1O 2.87% 5 10,87% 15 3.73%

11 19.64% 114 32.76% 12 26,09% 101 25.12%
56100,00% 348100.00% 46100,00% 402100.00%

P3 P4 03 04 N3 N4 M:3
59 39,07% 55 37.16% 68 37,16% 12 23,53% 115 33,14% 19 4318% 1 f9 29,75%
33 21.85% '1·0 27,03% 53 28.96% 13 25.49% 75 21.61% 5 1 16% 97 24,25%

92 60,93% 95 64,19% 121 66,12% 25 49,02% 190 54,.76% 24 51 55% 216 54,00%
8 6.30% 8 5.41% 8 4,37% 5 9,(10% '7 2,02% 1 :::.27% 32 a.oO%

17 11.26% 12 8.11% 14 7,(:15% 7 13.73% 26 7.49% 2 4,55% 36 9.00%
5 3,31% 1 0,68% 14 7,65% 3 5,80% 10 2.88% 5 11..36% 15 3,75%

29 19,21% 32 21.(:12% 26 1.4,21% 11 21,57% 114 32,85% 12 27,27% '101 25,25%
151 100.00% 148 100,00% 183 100.00% 51100,00% 347100.00% 44100.00% 400100,00%

03 04 P3 P4 0:) 04 N:.I N4 M3
43 44,33% 4 66.67% 2100,00% 2 18,1...% 3 60.00% 4 00.00% 1 100,00% 1 50.00%
39 40.21~~ 1 16.67% 2 66,67% a 54,55% 1 20.00% 1 20.00% 1 50.00% 1 $0.00%

Solltotlll OpulIl1()s 02 84,64% 5 03.33% 2100,00% 2 66,67% 8 72,73% 4 80,00% 5100.00% , 100,00% 2100.00% 1 50,00%
HOmf!lIS 6 (:1,19% 1 16.67% 1 9,09%

·(UlluCOOll:.\ fccl( 6 6.19% 2 18.18% I 20.00% 1 50.00%
Ol~.'tlz
Otl.10r 3 3,09% 1 33.33%

97100,00% G 100.00% 210000% 3100,00% '1 100.00"'" 5100.00% 5100,00% t 100.00% 2100,00% 2,00.00%

TOTAL. 4870 283 164 159 taa 348 46 40?
N

294 66 ;:J



TABLE34: Ja level, abraded stone, rock crystal, ochr-e, haem1tite, specularite and other iron-bearing stone

03 Q4 P3 P4 03 04 N3 N4 M3 M4 M6 LS L4 L5 K3 K4 K5 J3 J4 J6
N\!&.o.llroulId~tonQ work 10 a 1 1 ; 1 3 rnlae groundslono work
UPPQfgrh1dof 2 1 , uPP!lr grlndor
f,)nlo!\o 4 2 1 1 prootlo
rock cryotol I rOQ~alyslal
ocilla x x x x x x oollro
$poo.ulnrl.to x spocularlto
IlllomlUto x x II hnomltlte
tT\o!;JhoUe ohunk x x x mngnotlo ohunk
Iron .b(jIJrlng !110M )( X X X X x Iron Doming stcno
P9bblfjG M e a 4 2 2 16 10 a 2 10 2 1 1 pobblos

I

!:::J
N



TABLE 33: (cont.)raw material
M4 M5

5100,00%

5100,00%

5.100.00%

MU

6100.00%

5100.00%

L3 L4 L5 K3 K4 K!i J3 J4
1 12,/l0% 3 75,00% 1 6,25%

9100,00% 1 87.50% II 9167% I 25.00% 10 90,91% 13 81,26% 4 100.00% 7100,00%

9100.00% 6 100.00% 11 91.67% 4100.00% 10 90.91% 14 67,50% <I 100,00% 7100.00%
1 9.09% 2 12.50%

a.33%

11 100.00% a 100,00% 12100CI)% 4100.00% 11100,00% 16100,00% 4100,00% 7100.00%

La LA us k3 K4 KG ,0 J4
1 12,50% R 66.67% 1 6.67%

8 100.00% 7 87.50% 9 90.00% 1 33.33% 10 90,91% 13 86.67% 4100,00% 7100,00%

a 100.00% e 100.00% 9 90,00% 3 100.00% 10 90,91% 14 93,33% <I 100.00% 7 100.00%
1 ~1.09% 1 (1,67%

10.00%

a 100.00% s 100.00% 10100.0li'l{' 3100,00% 11 100,00% 16100,00% " 100,00% 7100,OQ%

M5 l.3 L4 Ul K3 K4 1(5 J3 .14
t 100.00%

1 100.00% a 100,00%

1 100,00% a 100.00% 1 10l) 00%
1 100,00%

1 100,00% 2 100.()0% 1100,00% 1 100.00%

.,IS CQmblnod
(Opalina 1JttnsluCQnt)

<I 100,00% (Opalina nollmnsluoonl)

4 100,OD%Subtp~1 Ol'J)llnes
Hanfots
rulfncOtJlIS rClCI<
".:lunrtt
Olh~

4 100.00% TOTAL

..E NCln-famal
(0 pall no !rtn&luQonl)

3 100,00% (Opalina not IronSlucon~

3 100,OO%SubtQ~1 ollllln05
HQttlfnts
TulfncaOU$ rOcl(
QtJIlr~
othor

3 100,00% Tot!ll

J9 Formal
(Opauna tmnsIUcon\).

1 100.00% (Optlilno nol ImnoluQQI1!)

1 100,00% Subtollli OP'.lIlI'1llS
Hcttlfols
1'ullacoOU5 rock
Glunl~l
Oth~

1 100.00% Tol!\1

~
"'"'



TABLE 33: (cont.)
ra\'i material

Comblnocl
(Opollno trnnslLiconl)

(Opaline t1olltanslucont)

Sllbto.t.tl wallt10s
: 'Olnlols

TutrcJCOOliSrock
Quartz
Otl1or

TOTAl.

03 04 P3 P4 03 04
16 13,14%1 3 17,85% 1 6.25% 1 33,33%

113 82,48% 14 82,35% 13 81.25% 1 100.00% 2 80,67% 3100,00%

131 95.62% 17 100,00% 14 87,50% 1100.00% 3100.00% 3100.00%
5 3.65% 2 12.50%
1 0.73%

137100.00% 17 100.00% Hi 100.00% 1 100.00% 3100.00% 3 lCO,OO%

NOIHoml!!1
(Opaline IransluOOnl) 15 11.63%

. (Opnllnoflot Iml1sluconU 109 84,50%

subtotal ol'ullnos
Hornlols

TulfacnouB rack
Ouartz
Olilor

subtotal opolll1o$
Hornfels

Tulfncoous [oclt
OWulz
, 01l10r

124 96,12%
4 3..10%
1 0,78%

129 100;00%

3 31.50%
4 60,00%

7 87.50%
1 1250%

8 100.00%

03 04 P3 P4 03 04
2 12.50% 1 6.25% 1 33.33%

14 87,50% 13 81.25% 1 100,00% 2 66,87% 3 100.00%

16100,00% 14 87.S0% 1 100.00% a 100.00% 3 100.00%
2 12,50%

16100.00% 16100.00% 1 100.00% 3100.00% 3 100,00%

03 Q4 ?3 P4 03 04
1 100,00%

1100,00%

1 100.00%

N3 N4
1 11.11%
8 88.89%

(1100.00%

9100.00%

N:; N4

8 100.00%

I) 100.00%

a 100.00%

N3 N4
11()Q,OO%

1 100,00%

1 100.00%

M3
7 87,50%
1 12.50%

8100.00%

8 100.00%

M3
7 87,50%
1 12.60%

8100.00%

8 100.00%

M3

~
(:.1



TABLE 33: (cont. )

Ma L3 L4 L5 K:J K~ K6 J3 J~ J5 "',IIi
SCf1APEf1lw J·{'ft

and
still
~11dt.nld"
ond I'< 2qf<jon
end & (idling
hl;jhb~kod
lalgo hlh~kod
"OI.JI~lly bu:kod

SCHAPeR Mod..." 20~ 3
Qnd
~ldu
end e,oldo
oro e. 2 old",
find &ndXI(r,J
hlftlbookQO
InlllobllCk(-d
nOli1ollybtckrd

SCRAPliiR 41~nll <200000
I 2M10% 1 0.;.>5% end

Qldo
end & aida
on« & iqk:jos
end t. !idling

~!)OO% high bf(;I\oq
.molli:)rokod

knl(o
1'1Otbckej knllQ
BA~EO TOOl. >~lmn
bnakll'J blldo
90gmont
oI11lquylV bmkld
rrllnoDiltlMll~
b loktiii btiCkQd
tJfICK!;O TOO~ <2Dmm
bRCkl.tl bltdalll!
!It'fJITlllft
t.illlqqolybnokoo

111,11% m Isc<lllnnool!tl
brckl!1 brckod

vont m\blndolot
rota
6POklllhOl!\l
uwI

Ill).j')l, ~::'lt~f ~.tlJ.1% (tTl'","(1 t.?l';:)!
t~lir~oIlU'tQtJ9 \C
MSII(Q(l1

t IUI% a IrlG7% 1 ..no()'l(, 1 0,;.>5% \ I!UOO% Slbto\t\1

1110000% o lOOtQlO 12100o:l'l!. 4100(Xl% l11QOOO% 10100,00% 4 10000% 7 1(')0,00% ·1 too,WI(, TOTII~



TABLE 33: (cont.)
Ftllm(ll 10TAl
SGM~ERI.argo >3(hm

ond
~ldo

ond &. !lldn
Iir1d &. :< ~1d0$
andt,odltl!1g
hl;)hbooklld
IOfija UMkl'd

h~lJr!li1ybroki'd
SCRAPeR MrohJrfl 20~30

Qng
$1tfo

000& n1d~
m"l(j to 2I1ldQU
and & tld~1rQ

< •• bltlkQd
hockl'd
bookl'd
<20mm

end 3 1110%
n!do

arid &. altlo
pnQ & IIS'd06
oro t. !ldtlMQ
h~lh:blr.kpd 1 073%
9mnllblXiklKi

03 04

073%

1 073'110
a 140% noo%

a G<ll4% 01)0%

tU7100<00')(,1 1110000% 10 IOQ(Xl%

P3

1 10000%

PA

3100.00%

03

3100.00%

04 N3

1 1111%

1 1111%

0100<00%

N4 Ma

N~co

0100<00%



TABLE 33: (cont.)

M4 MI:i L.3 L4 L5 K3 K4 KG J3 J4 J5 Non-formal
t }'!OOO% 4 44.44% n ~7.50% I 03:'.1% 2 50 aO% 2 1£1.10% a aooo% :J 4200% ohunk
2 <\000% 1 11 11% ,') :1750% 4 ()(l$:)% 5 4S.4!l% 4 25.00% :3 4a66% ohlp

mnnuport
CORE

0.25% \rro!J.llnr
blndolet 1 plot
bludolot 2 pillt
flut bladolot
blade

909% 001'0 radrc 1 pint
f 110,00% cero rodue 2 pint

030% lIal plot bId core
ohQr

BLADE
pnralloi sldod
polntod
think trlon(JJlm
Irr(l(1.Jlm
el.AOeL.Er «2Gm",)
pmllll!llsidod
poil1tod
thlok trllll1g.llnr
Irto(JJlnt

BROKEN BLADE
distal

1 25.00% modlal
13,25% proxlmlll

FLAKES
oot() 1'6j,IInko

C()rtlclIl Flflko~
QlldatrucK30+mtn
ontilllruck <aomm
aldoalruck ()O+mm

12,$0% nlctoolrucK <aornm
Non- Cor\lcul Flttkos
Q[1dstn.lck 30 +rnm

I '111% I 1250% 1 9.09% 1 6.26% 2 60.00% 1 14.29% ondstl\lck -eaemm
aidOsltucl\ (l(HmfTl

1 IIS.OO% 1:1 10,10% l\ld(jfiII~lol< <.30rnm
Srokal FlllkoB Nen

lUl% 1 0·.0(1% 2 50.00% dlstnl "'"lL11% 1 2a.oO% ITlCldlnl
() 26,00% 1 2G.OO% Pfllxlmnl

() £I!l.OO% I) too.OO% 10 O(UlO% :3 76.00% 11100.00% 11; 93.75% 4100.00% ? 100.00% 3 76.00% Subtotal



TABLE 32: (cont,)
raw iliaU!ri ill

M4 M5 L3 L4 l..Ii K3 1<4 1<5 ..t3 J4 .s Ocmblncd
:3 42.86% 5 4$.45% 2 28,67% 1 11.11% I 100.00% 1 25.00% , 33.33% 1 100.00% (Opalina 1ranslucent)
:3 42.86% 4 36,36% 5 71.43% 6 88,89% 2100,00% 3100,00% 3 76 "0% 2 88,67% (0 po II1'10 not trnnslucenf

6 85.71% 9 81.82% 7 100.00% 9100.00% 2100,00% :3 100.00% 1 100,00% 4 100.\.)0% 3100.00% 1 100.00% Subtoal Cl~l/nss
1 9.09% Hornfels

14.29% 1 9,09% TuffaCBOUSrock
Quortz
Other

7 100.00% 11100,00% 7100,00% 9100,00% 2100,00% 3 100.00% , 100,00% 4100,00% 3100,00% 1 100,00% TOTAL

M5 LS L4 L5 K3 K4 K5 .!l J4 .s NOr1-fcrrnal
42.86% 5 45,45% 1 16.67% 1 12,50% I 100,00% I 25.00% I 50.00% (Opalina tmnsluoont)
42.86% 4 36.36% 5 83.33% 7 87.50% 1 100.00% 2100.00% :3 75.00% , 60.00% (Opalina not 1mnslucenQ

9 81.B2% 6100,00% 6 100.00% , 100.00% 2100.00% , 100.00% 4100,00% 2100.00% SubtO.Blo,:allnes
1 9.09% HCX'nfels

14.29% 1 9,09% Tuffac(lOUS rocJ<
Quartz
Other

11100,00% 6100,00% e 100.00% 110\),00% 2100.00% 1 100.00% 4 100.00% 2100.00% Toml

M5 IJ3 L4 1.5 K3 K4 K5 J3 J4 .s ForolDI
1 100,00% 1 100,00% (Opalina 1T<1n$lqt;QI1I)

1 100.00% j 100.00% 1100,00% 1 100.00% (Opaline not Irnnsluoonlj

, 100 00% , 100,00% 1 100.00% 1 100.00% 1 100.00% j 10Q,00%SUbltlBI O~IIr\as
HCX'nfols
Tuffaceous rock
Qunrtz
Oll'ot

1 100.00% 1 100.00% 1 100.00% 1 100,00% 1 100.00% 1 100.00% TQlnl

N
0'1
(.11



TABU:: 32: (cont.)
raw material

Comblnod
(Opnllne 1rt1I1Slllcont)

(Opallno not IrnnSllIcont)

subtotal opallnos
Hornfals

Tuffaceous rock
Ouartz
Otller

Subtotal opallno(l
Hornfols

Tuf[aooolis rock
Olk'lr!z
911101'

03 04
31 35.63% 4 57.14%
52 59.77% 3 42,86% 2100.00%

83 95.40% 7 100.00% 2100,00%
1 1.15%
3 3.45%

P3
1 50.00%
1 50.00%

2100.00%

03 04
1 100.00%

P4
4 44.44%
4 44.44%

8 88,89%

11.11%

1 10000%

2

2

87 21100.00% 2100.00% 1 100.00%2100,00% 9100,00%

03 04 P3 P4 03
28 35044% 4 51.14% 1 50.00% 4 50.00%
48 60,76% 3 42.86% 2100,00% 1 50.00% 4 50,00%

76 96,20% 7 100,00% 2100.00% 2100.00% " 10(l()0%
1 1,27%
2 2,53%

79100,00%1 7 100.00% 2 100.00% 2100,00% 8100,00%

04

2

2

2

03 P3 P4 03 04
1 100.00%

1 100.00%

1 100,00%

1 100,00% • 1 100.00%

04
3 37,50.%
II $0.00%

7 87.50%

12,50%

8100,00%

N3 N4
5 38.46%
B 61.54%

13 100.00%

13 100.00%

N3 N4
5 38,46%
8 131.54%

13 100.00%

13100.00%

N3 N4

M3
1 33,33%
2 66,61%

3100.00%

3100,00%

M3
1 33.33%
2 66.67%

3100,00%

3100,00%

M3

~
*'"


