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ig- further analysed through the calculation of food utility » ansity
indices. |

The recognition of the simultaneous nature of adaptive strategies
and cultural form en-a.blES this study to detect pfevlbuéiy o
unracognised fealuras of the material culture record and advance
our understandmg of the Pleistocene / Holocene boundary '




A pateo-environmental recanstruction, based on the macro-

~ mammztian fauna, indicates that the Basutolian ecozone with 8
dominance of grass-land species sxisted around Rose Cottage |
during the late Plaistocene and Holocene. During the mid Holocene
a s-ligh.tl'y_d'rier gnvironment 'preva_i_l-ad‘ The 'g:rassl'ahd guality
improved {possibly changing to sweetvald) and at'tra:-cted-n'éw and
different migratory species; this chang;a, coupled with the extinction
of the large grazers at the end of the Late Pleistdceha; led to the'_ |
ancient g-razi-n-g'succéssion being irrevocably transformed causing,
for example, the extinction of Antr'a’d}cas bondf. Within the
parameters set by the changing environment, deliberate human
cholces in the -e.xplo‘itation of the faunal environment are detected
through the analysis of community structure and Mean Ungulate
Biomass VBl.L.J.Q'S. | | ' '

N 'p-re-se-ht a detailed analysis of the archaeological evidence of
human occupaticn from four lavals. A spatially distinct locat.on for
the first stage of stone knapping Is recognised and in addition there '
__ts a separate and discrete co-occurrence of formal tools and |
bladelets. S-p.atia-l d:ffe-renti-a_.tuon is also notad for the occurrance of

- opafine material as opposed to material éthe_-r»fhah-eﬁalfine. The

a-rti-c;.u!-atl-on df- various oceu p'atio.-n' features (such as he'a.rth-s, p-iﬁté,

‘empty areas’ ete,) within a level, and batween levels, is analysed in

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

tichness and evenness structure of the stane assemblage and |

" reconstructed Ta'u.na'l commuﬁitv 'i“s investigated and -

.corraSpbrn.de-ncas detected. The faunal axplo'ltation at Rose Cd-t:tajg-e-

i




ABSTRACT

Tﬁis study, based on material excavated at Rose Cottage Cave,
p-res.'enis- a new thegratical p'ers-pec:ti_vé for our undarsta-nd'-i-ng- of the
southern African archaeofogical record dated to the Pleistocens/
‘Holocene boundary. Over the past tweily years, 1m0 contesting
models for interpreting the Pleistocene/ Holocene boundary have
be'en'- proposed — it has been'de-sc'ribed. as a period of cultural
-s{a-sié, 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 theoretisal impasse. | '

" Through the assumption of a theoratical framework that deals
concurrently with cultural representation and social strategy,
previously unrecognised aspects of the archasological record are
. i"n-\ar'e-sti'g'ate'd- [ explore the rctive constitutive role of material culture

- and thus remove the false dichotomy between cultural form and

 functional ._ax-padie_.n'cy@ In allowing for the active role of human
“agency, a model for the interpretation of spatial use Is developec
| through the incorporatiat of the informative and c-on-str.ai_:nisin-g role of
__i_:_ijr_e'\'e_lidu-s'_ s.'hati-ai patternings. | recognise that meaning is actively -
. created, and examine the 'sp.at_iai-ly and chronologically conﬁ-ﬁgenf
nature of meaning through the unique perspective th'at'dee'p
~ sequence archasologicel deposit offers.
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" The Later Stone Age was divided intd Wilton and Smithfigld
rcultures’. The Smithfiald was seen as an internal South African
development, Within the Smithfleld culture three variants, based on
scraper morphiotogy and size, 'were racegnisfed'. Thair temporal
relation was not claar, and to avold any implication of a
chronologica! retationship thay were namad A, B and C. It was,

-~ howevar, generally accepted that A was the oldest guiture, B the
youngest, and C a cave varlant. No Later Stone Age industry bafore
the Smithfield was recognised at this stage. '

Smithifleld A wes confinad to the South African inland platesu. its
dfﬁftﬁbutlah was linked to lydianite (also called harnfela or indurated
ghale) a_hd‘thaught to be assoclatad with rock engravinga". The tools
 were sean as the rasult of “cruder” (Goodwin and Van Riet Lows
1829:172) workmanship and considered generaily to be larger than
the tools from other Industries. Concavo-convex and farge circular
- strapars were deemad ‘markar’ toals. In the vears ftju_.owing' R
Goodwin and Van Riet Lawe's publication, a number of

_ as‘s'ambﬁla.gas: wers analysed and, basad on the aul-tural%hi_swr!-cal
methodaiagy, sevaral varlants of the Smithfiald culture were

| p_ra_passd.' For the Smithfiald A, Smithfield P wes proposed as t‘h_a_-. =
"Umgazana variant®, It was classifist 8s distinct from A on the
basis of the prasence of an sbundance of woad, bone and shell
grtifacts, and an absence of andscrapars (Chubb et & 1934; Van
RistLowe 1938). o |



CHAPTER ONE

HISTORICAL CONTEXT

Historical survey

This chapter outlines the archaeological debates pertaining to the

~ late Pleistocene and early Holocerie In sputhern Africa, and situstes
friy research in the wider contaxt of southern African Stone Age
archasofogy. | Hustrate how thase debates revoive around and arg
informed by ranewed and improved bodies of knawladge on the one
hand, and; crucially, by besic conceptual inferances on the other
hand. ' '

For the first half of this century archaeologists concentrated oh
srabl'-i.shin'gz widg-tanging cuttural-tistorical sequences. This was not
an éa’sv task as thare was a dearth of excavated deposits |
- containing long gequences; as well as no absolute dating technique.
A research methodology was developsd whareby assemblages were
classifiad on the basls of thelr core and formal tool r:mpor_hents i
{Deacan, J 1984a} and Early, Middle and Later Stone Ages were
Identifisd (Goodwin and Van Rlet Lowe 1929}, Within these )
tachn.bio-g'icn! stagas, archasological 'culturas’ were raca:ghl'sﬁ S
besad on tha presence and absence of cartain marker items {'typs )
_ sbaci-mens’.}_. Tha theoretical assumption was that the c:hrono.lngit‘::at
and spatial distribution of these 'culturas’ was best explained by
migration or diffusien hypotheses a:ndlor-adaptatic-n.tn l:oc.al’!jy_* -
“sultable raw materials (Goodwin and Van Riet Lowa 1929:150),
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CONTEXT



"We cannot understand the character of the life world unless
wa understand the social systems that shape it, and we cannot
understand social systems unless wa ses how they arise out of
activities of social agents" (Bernstein 1985:22 on Habermas).

"Thérta are ... some altarnative concepts of culture to the

gystemic one, and alternative concepts of tha relation between -
styla and the soclal group. For example, there is the view of
culture as a congtitutive process,; as a 'series of productive and
individual acte almed towards the construction of meaning’
{Dougherty and Fernandez 1981:416). Social action is
congtitutive {eg. Giddens 1979}, just 88 culture {3 always 'In
production’. ... 'cuitures do not exist but are always in the
procass of formation’ (Drummond 1981:838). From this, it

~follows that material culture itself is an active, productive,

sacial force (Csikszentmihalyl and Rochberg-Hafton 1881;
Williamis 1985; Wolff 1981}" (as quoted by Conkey 1989:129).

XX




within which faunal exploitation could be made by the cnmrnunii.i.es_
under study.

| than move on to & Third Section where | present the data pertinent |
to this study. | discuss the human behavioural patterns that can be
deduced from the materiat ramains. My theoratical concern with the
gpace and t%me.dichatomy it society, dictates that | discuss _
successive levals end their concomitant cultural materlal s units.
C-h-apiters 8ix to Nine thus deal with the artifactual material and its
spatial articulation in each level, | discuss, for gach level, spaultic
features such as hearths, pits stc., as wall as the excavated
 artifactuat material like stone material, bone residue, workad bone
and ostrich egg shell, Spacial attention is given 1o th_e spatial
configuration of these residues of human behaviour.

- The Fourth and last Section {Chapters Ten and Eleven} presents the |
" gonclusions of the dissertation. | provide a chronological perspective
‘on the sucoessive levels and thus address the lssus of change over
time (Chaptar Ten). | also asses the usefulness of my approach and :

o prapcrse same. further avenuss of research In Chapter Elevan, |

XX




PREFACE

This dissertation forms part of a broader research project into
Plalstocane and Holocene human habitation in the sastern Orangs
Free State {Wadley 1991}, | focus on pattarns 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 ths historical, theoretical and
physical context of this study. in Chapter One | describe the
debates and paradigmatic developments in southern African Stone
Age research as they relate to the study of assemblages dating to
the late Plaistocene and early Holocene, | thus situate this
dissertation in & broader historical context. My specific theoretical
approach developed in response to what | perceive as a lacuna in
present rasearch orientations, In Chapter Two | outline ry
thaoretica! approach and propose a model for the study of time
r_'a.l.a-té-d tachnological shifts. By describing the site and axca‘-vattoné
in Chapter Threa, | delineate the physical framework within which
this dissartatian nperates.

1'n Séctifcn Two, | establish the p-arama‘te"rs within which, on the one
hand this dissertation functions (Chapter Four) and, on the other |
hand, the soc-ietias under study functioned (Chapter Five. | describe
and assess the methods used In the anatysls of the matetial from
Rosa Cottage Cave in Chapt:ar Four. In Chapter Flva the faunal -
material from Rose Cattage is usad to raconstruct the paleo~
anvirnnment and thus establfshes the environmantal paramatera
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CHAPTER TWO
THEORETICAL APPROACH

 The primary aim of this'dissar'tatio-n is to explain assambiages dating
to the late Plaistocene and early Holocene. The untangling of the
axtremely complex stratigraphy ot & large site such as Rose Cottage
Cave {sxcavated over a number of fleld seasons), demanded & |
rigorous engagement with the spatial can'figura-ti-ons. Grappling with
these issues over a long peried brought about an heightenad
sensitivity to spaﬂ_ality and lad me to consider the usefulness of
various thaoretical pergpectives outside of the normal ambit of
archasology. | have found some concepts usad in literary theory
aspeciglly Insightful. By thinking of_archa_eo?ogica-l ramaing as
ana.lc:.g:ods to text, it becomes possible to approach th‘ia s-fudv of
past behaviour (and present research methodology) in terms of
“reading" {Bapty and Yates 1990:16). By using concepts suggested
by. -lita!?ajrv theory, | attempt to construct an analyticat -f-i-ajmework
 that deals -Goh'cu'rrantlv with culturel representation {meaning) as |
- waell a8 prodt..cticn {social strategy). Because it prowdas inmght into
' the simultanagus nature of meaning and social strategy, this |
appmach is thus wall- sulwd to the study of human aoclaty

The derivation of meaning through the study of the articulation of
materlal eulture in spa_aé and time lias at the core of archaeolaglcal
r'esa_a__rch, and ! will pursue my theorstical discussion In terms of
these central tensic o’ archaeology. ' |
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" Notwithstanding the new approach i pmpose to follaw, | rac'ogfjmse
~ that as usaful as ne'w goncepts are in ravising the way we

conceptua!ize ald isgues and in apamng up New arenas of inquiry, .
no body of work functions In a vacuum, '

“The scholarly enterprise I8 by its very nature @ collsctive

 entarprise. ... All theorigs, analysss, interpretations, can be
- gvalugted only against thelr specific background. This maans
.». that the merit of analytical concepts are determined by ... .
the value thay add to the already exlsting body of scholarship.
Coneepts become useful to the extent that they allow us to

~explore new svenues of investigations, offer innovative and
gxciting insights and shed fresh Iight on old prnhlems v
(Greanstein 1994:9)
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Although not taking on hoard all the implications of the new
paradigm, the impact of this dabate was fait early on in South

 Atriea. In 1 98‘5, Lewis-Willlams appealed to southern African

archasologists to adopt & new theoretifcai framework that wauld
includs the inve-atl-g'aztion. of both techno-sconomic as well ag fhg
s.oc{ceideo-l‘ofgibai aspects of prehistoric soclety (Lewis-Williams
1985)_. A number of_south’arn:Af.ri-can Stone Age and Rock Art
research projects of the 19808 can be considered to fall under the
rubric. of 'social archaeclogy’ (Campbeli 1885; Deacon,J 1986,
1988; Wadlay 1987, 1989; Mazel 1988, 19894, 1980b; Solomon
19889; Hall 1980}, Though not desling with assamblagas dated 10
the late Plaistocene/ early Holocena boundary, these works sought
new approaches and had an impact on how we can view this

- parfod,

In this dissertation | respond to the challenge to nk the
archaeolagicsl record to the internal workings {socio-ideological

. aspects) of pi’.ﬂh%'atarl-c saciety, 1 employ & post-processusl analytical
'appi‘daéh and draw upon principles and concepts that are. der’ivéd-
 from the ‘ambit of crttical theory, that is a body. of theory {nformud
_ hy critical angagemant with the cantral ‘tenets of pc:st-modemtsm
and post-structuraliam, o
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néw dalabases are in furthering our understanding of the prehistoric
record, significant advances in our comprehansion of past life ways

_ate brought about by paradigm shifts. By changing paradigmatic

allagiances, archeeologists assume naw premises and new aims.

' Thase 'changing viewpoints’ o-'pen up many fruitful research

stratagies in the d:i_sci-plina.

For the past ten yesrs, the international archaeological community

" has been angaged In intense raview of the basic tenats of

archasology. Emanating mainl-y from the Cambrigge ‘school’ of
archasologists, a paradigmatic and epistimological challenge has
baen mounted against the positivist naturg of archaeology-as-

scisnce. Archeeology functions within a double hermeneutic ~ on -

the one hand, Westarn science with its concomitant 'emp'ha's'i-s on
hypothasls testing, genarstion of genersl laws and & benm_‘ in the

- independence of data and theory, and, on the other hand, the
_ humanittes and social sclences with an emphasis on historical and
' cuItUral speciicity I the creation of symbolle meaning [Hoddar |
1 892.1 1 _fl 21 The pust-&tructura}.is: school criticisad arch.aectczgic_a[

practice inter /e for emphasising the establishment of datarministic

- links from the matsrial world to the nor-matartal waorld, am:l pointed '-
to tha fact that 8 peslt:wst approach could not adequately deal with
~ the arbitrary nature of signg (and the coupled craation of maaning)

~ In human soclety (-H'c_’iddar 1982:83}. By using theoretical insights

darived mainty fronﬁ continental theorists, new congeptual
framawurks and new arenas of debates wera axpiored {Bapty and
Yates 1990:1-2), '
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The debate betwean the Deacons and Parkington raises crucial -
questions: | | |
. Ca-n matarial culture bs viewed as ::ontain:in.g information other
than functionally-related activities?
® Iif this Is the case, as Is implicitly suggested in the Deacw &
work, the question till remains, iow do we gain access to this
socially daterminad information? -
& In interpreting change, does it always occur as an adaptive
respanse? |
¢ How does the nature of deap sequence cave deposits determine
- what we recognise? '
At bottom laval, the shared aepistemology and thecréticai framework.
of the Deacons and Parkingtan, Inhibits the posing of these kinds of
questions in relation to their dabate.

‘While the dats nresented in this study contribute material pertinent
- to the debate over cotntinuau_s-ch_angfe as opposed t6 homseostatic
 plateau, this disssrtation seeks to open up avenues to the lutter
: guestions. 7 | |

'New svidance of assemblagas datad ta thig perlod is :mportant tc -
augmant axisting knowledge. However, | would suggest that - |
scholarahip on the late Pleistocena/ sarly quocene cannat be
advanced within nresent parametsrs. Tha dabate has reached an
Impasse and only by 'changi_'ng the accepted convantions of how we
~ view the arohaeological record, do we have the possibllity of
advancing the state of our knowledge of this period. As valuable &s._'_




' -éxprs‘s-ions {Parkington 1872), The Robbery technology was

practised’ whan groups, Whose main focus of settlermnent was the
interior plateau, moved into areas without the famitiar intertor

' homels rew material. With the onset of the Holocens, climatic
conditions on the inland plateau worsened and sattlement focus
shifted to the {at the time) more attractive mouhtaihous_ ragions.
The Albany technological industry then evolved through an |
adaptation to locally available raw mate-ﬁa-l, as well as an adaptation
to the change in the hunting pattern from large, migratory grazers to
smalier and territorlal bovidae (Parkington 1984:131).

 Savaral studies of asse_m‘bi-a-gas dating to the late ?-ieistcce-naf e-a-riy-
Molozene boundary have also made valuable contribution to aur
knowledge base of this p.e'r.i:o'd: for example in the eastern, northern
and central Transveal (Beaumont 1973, 1978; Louw 1969; Mason
and Stesle 1988; Plug 1978, 1981; Wadley 1986, 1987, 1991,
11992, 19893, Swaziland (Barham 1989}, Natal/Kwa-Zulu (Kaplan
1989, 1890), Orange Frea State and Lasotho (Carter et at 1'.9:828_:
Mitchell 1994), Karoo (Sampson 1988, Bausman 1989) the Cape
- Drakensbarg {Opperman 1978; 1984) and the Northern Cape |
(Humphrays and Thackaray,A 1983; Thackeray 1981}, We now
know. that assemblages dated to - iate Plelstocens/ satly
Holocens boundary ocourred over most of southern Africa and are
'eharactarised’, on quick visual inspaction; by the oceurrance of
'large’ tools, especially side-struck flakes. But the central.debate of
whether the aceupations dated to this period exhiblt a ‘plateau of .
~ adaptation’ or 'continuous change par excellence’, has not been resolvad. .



- potentials brou-ght about by envirorumental and demographic
gonditions .(in Mazel 19896: 1887}, Parkington prbpdsed- activity
varigtion ae the essential factor In assemblage formation. Artefact
varigtion, e argued, could be accounted for by investigating the
seasonal mobllity of Late Stone Age hunter-gatherers through the
study of the resaurce possibllities of ditferent scological zoﬁnes_
(Parkington 1979, 1980, 1988, |

A major thrust of Parkington’s criticism centred around the
oroposad Albany ’platesu’ in the late Plaistocene and/or early
Holocene. By painting to the disjointed nature of cave deposits and
thus dates, changes In raw material and stone tool fraquencies, a8
well as the changing environmental conditions in this period, he
‘suggested this oceupation In this period reflacted continuaus
change par excellence (Parkington 1980:81-82).

in a 1984 publication, Parkington suggested that the {at that stage)
* open-air and therefore undated, Lockshoek assemblages should be
'viemﬁd as contemporaneous with the aphemeral’ F’!o‘bbarg |
assamblages of the mountatns He pointed to-the- scarce, bt
- widespraad. occurrance of naturallwbacked knives. (prevlnusly called -
D-shap_e.d scrapers} in assemblages classified as Rohberg and
Albany. Although not denying the avidence for "... gvolution of new
and better toa]mraking practices ..." {1984:80}, he favoured an
éxp-ianation. that suggasted that the Robberg tevhndl’ng’:y- was the
‘result of expedient tool manufacturing — a point underpinned by his.
tlj.es-.la that stone assemblages should be viewed as local --a;i;-aptive- -




Post-intiovative changes were seen ag the results of social and
demographic adjustmants to ragional environmaental change.
ThroUgih their ressarch in the eastern Cape the Deacons (HJ Deacon
1972, 1976; J Deacon 1878) and Richard Klain (1984), had
recognised the existence of a Lafer Stone Age techhology pre-
dating the Oakhurst. This industry was characterised by bladelet
manufacturing and was ta-rma_‘e_i the Robberg. As evidanca for the
occurrence of this industry accumulated (Beaumont 1981;
Schwaltzer and Wilson 1978, 1982), it became clear that the
‘Robberg had a vary limited geographical distribution, witht the:
assemblages confined to the mountainous and coastal ecotones,

Although their research was pri-nja‘rllv focused on the eastern Cape,
By the early 19808, the work of the Deacons and associated
researchers resulted in the smergsnce of a model of the South

~ African Late Stone Age. This perspactive hald that Late Stone Age
technological changes: could best be explained in terms of three

- Buccessive hnmenstatic plateaus of adaptation ~ the. Hobberg {late
- Pleistacene}, the Albany {Ple stocene-Halocane boundar\/} and the -
.Wﬁtan {Holocena}, '

This mc'd'aflrw-as criticised by Parkington {1 980, 1984;in Mazel
- 1989b) who felt that the recognition of cultural units was more of a
_ 'hind._rfan'ce than a help In the study of prehistoric human life ways
(1984:132). Parkington questionsd the punctuated equilibrium
model and considerad the Later Stane Aga record to exhibited more |
or less continuous change as paople responded to changmg
resource '
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~ groups with large territorial ranges, low population density and the
abserice of fixed boundaries {Deacon, HJ:1976:163).

By 'inc'drp_e-rafing-r.e'search work from other sltes, a number of
successive stone Industrias dating to the I_a-te-'PIeiStocaha and
Holgcene wers recognised. Their occlirrancs was e‘xp.riained' in terms |
of a blological systems model called punctuated aquilibrium, Periods
of ralative economic stabliity (stasis) were displaced by intarvals of
accelerated change; these periods of quickened change rafl-acte.d'
adaptive rasponses to a ghanging énvironment and resulted in new
tachnolagical industrles (Deaeon HJ 1976 1979; Deacon HJ and
‘Brooker 1978},

It her analysis of Nelson Bay Cave, Kangja-ra and Boatﬁplaa‘s, J

Deacon combined a modet developed earller of cultural ontogeny
{1 972}, with the model of punctuated squilibrium. She extendad the -

- evolutionary biclogical soncepts ‘adaptation’ and -’s‘e'{écti_'q_n""'t_d the E
~ archasotogical record and, emphasising the slgnificance of

- developmant through time, Introduced the explanatory principles of

'innevatlwa and post-innovativa change (Deacon J 1978; 1984b)

- Innovative nhange was ggen-as the introductian of new items — or

the.new- eombi-n.aﬁions of ald ltems — into the archaaologicai-racnrd:
post-innovative change described adjustments in artefact styte arid
| '_fr"aque-nc.y. A!’thqum‘ié.:he initaily proposed that innovative changss -
ware caused by major environmental shifts (1978J, she tatar
favourad an explanation in which innovative changes wera
understood to have an avolutlanary momentum of their ewn
l1984b}e '
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important, but only a first step in incre’asing our knowledge of past
behaviour. In an attem'p't- to establish causal relationships between
prehistoric environment and life ways, many archasologists shifted
thelr research focus from stone-toal technology to othar -
compo-nenis 6-1" the archaeolagical record. An intellectual climate in
which archaeology was viewed as a science in the Popperian
hypothetico-deductive model (derived from Hempel), became the
norm {Mazel 1 989b). Archaeological research interast shifted to
studies and co.ncep't.s.-re!ati-ng to adaptive strategies such as, the
prehistoric environment, settiement patterns, systems theory atc.
Culture was viewsed as a set of adaptive strategies and, given the
positivist nature of the Popperian model, édaptiv-e strategies ware
often seen as determinant of human behavior (Trigger 1980).

Waorking within this ;jaradig_-m-atic. framework, the study of

- Quaternary environments and human adaptation in a temporal _
ﬁframawork, was the cantral focus of tha influential research done by
HJ Deacon and J Deacon in the sastern Cape '

In-his research praject "The p‘reh‘sitory' of the E-a-'st-érn Ce‘i—p-e region™,. 3
- HJ Deacon gave special attantion to the extraction and analysis of .
plant and arimal remains. Excavations at Melkhoutboom and
Boomp-i-a.as caves revealed deep and well-preserved _depcsits.
QOcoupations dated tu the upper and terminal Pleistocens were
‘aseribad to fife ways that were adapted to tha hunting of large herd
animals. The concomitant soclal organisation entafled large local



CONCavVO-CORvex Scrapers (now called circutar scrapars), nat‘u-rally-'
back- - ki: ves and large, broad platform side-struck flakes, three

| distinet but related industries were Identified within the -Oakhu.fs't

(ndustrial Complex:

@ a southern Cape coastal indu:stfy named Qakhurst;

e an industry on the central plateau (primarily open-site), as well
as in the _sonth~a-ast-e_rn-ahd northern inland, named Lockshoek;
and | -

® the Pomongwe Industry in Zimbabwe and north-gastern
Botswana.

' The old Smithtleld A culture was now subsumed under the
Lockshoek indiusi:r-y' Only industries that were considerad to post-
date the Wilton (that is Smithfield B,C and a Natal variant, N) were
classified under the Smithfield Industrial Complex.

The above schema was & significant improvement in southarn
African Stone Age nomenclature and incorporated the i'm-p'-o'rtaht '
- diachronte implications of J Daacon’s work at W:i-lton-' Cave (1972),
It answered the called-for need 4Ins.kéap 19-67)_--{0 d"a-f_in'e?and
c.ircums.grifbe‘thes pse of térm's', and p:ro\).i.da'_d- a btoad c-u_-l_tufaf-
historfcal classification schema. But, although it expanded our
understanding of the prehistoric past, it ramahwd mamly

descr] ptlva

It wag bacoming clear to a-rc'h'aeoiogis'ts that the d.evél-spm.em of
better and more refined cultural~historical sequences, was an
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The chronological relationship between the Smithfield variants and
the Smithfield and.WiI'ton ramained unclear. Although excavations
‘at Qakhurst {(Goodwin 1838; Schrire 1962), Matjesriver (Louw
1960) and 'G.Iantyre.(axc'avated by Goodwin in the 19'305;. published
by Fagan 1980) provided svidence for a chronological relationship
hetwaen the_Smfthﬁeld varlants and the Smithtleld and Wilton
cultures, this avenue of resaarch was not fully explored until the
Ia_té 19860s. |

Armed with the radio-carbon dating technique, as wall as
nomenclature standards from the Burg Wartenstain Conference of
1965, Sampson set about establishing the temporal ralationship of
assamblages in the Middle Orange River basin of the Northern Cape
(Clark, JD et &/ 1968; Sampson 1967a; 1967b; 1967c; 1970;
1972), This work culminated In his 1874 publication The Stone Age
Archaeclogy of Southern Africa. In this publication Sampson
~ proposed g new classifi-e-atioh-schema for the Souther African
Stone Age based on the research of the previous fifty years. He
divided the Later Stone Age Inta four Industrial _Cor‘np!‘a:&asi
~ Oakhurst, Wilton, Smithfield and a miscellaneous category,
Strandloper for “any non-Witton assemblage from a coastal shell
midden that postdatas the Oakhurst complax" (Sampson N
1874:405). o

The Qakhurst was seen as the oldest Later Stone Age Industrial
Complex and dated to the terminal Plaistccene and early Holocene
{Sampson 1974:278-277), Based on a shared technology of | |
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the densest concentration of bone, over 9kg of bone was recoverad
from only nineg squares. Dates of 8 814 40 BP and 9250 70 BP
" have been obtained from charcos! samples in M, The H Jloor was
divided, on the horizontal plane, by a big block of sandstone.
Althaugh the deposit on the sastern side of the sandstons block,
was a slightly different colour and produced a slightly oider date
than the dap'osit on the western sidg, the stone material is similar to
the rest of the 4 level. The bone preservation, though, was of
poarer quality in the eastern area. |

Above the H leve! was level CM which varied in colour from a
lighter grey to orange-brown, This level was espacigily rich in stone
material but the bong preservation was only moderate {see Figure -
21}, |

‘Above CM, the Ph deposit was black In colour with interspersed

calorate washes. it had & soft taxture — the congigtency of dried

and decomposed cork, and was rich in cha_rc_?o_al and bone. In the

saction drawings & clear slant over 4m is epparent; the width of Ph

veries from fab;ﬁmximateiy 100mm at its th‘in‘héat to ovér 21'Ohim'lh-

~ some areas (for section drawing see Figure 4 and plandrawing
'Flgura 28).

The Ja level was an orangs calour and wes, In pat.chesi extremely
hard. The bone preservation in Ja was not good, and a calare*.
growth is vieible an a number of the stone material, The Ja level
appesred to heve baen leached {altarnatively moistenad and dried a
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deposit and further complicated stratigraphice! relationships

batween deposit on the eastern and western side of tha excavation,

Within the natural stratigraphy, levels were subdivided into spits of -

known volume. Fligure 7 presents the volume counts for the
squares of each leval. Ag ¢an be saen in the figurs, tha volume of
deposit between levels, as well as hetween squargs within a leval,
varias considerably. Deposit wes generated differentially across
space during occupation. Post-dapositional factors also affected

 different argas at different rates.

The recent dates avallable from Rose Cottage were published by

Wadley and Vogel in 1991 (Table 1). The sequence of dates from
the new excavations follows the stratigraphical sequence, The dates |
cluster in related units with some clear hiatuses betwesn units.

Levels LB, DB and DCM contained a Later Stone Age industry

ralated to the Robherg of the Cape (Wad‘léy 1998}, Two datss of

12 690 £ 120 8P and 13 360 = 180 BP have basn obtained for 1z}

DCM was a dark grev-bmwn levet, and is undated

Lavals H, CM; Ph and Ja contained Qakhurst Industry assamblages. o
Leve!l M did not extend aver tha whola excavation. but was
- rastrictad to the northern saction of the excavation (sae_FIgure. 1Q).

It wag a dark black lavel with soft daposit and ocours at a depth of
700mm below surface in the Q4 square and 850mm in square N4.
The thickness of the leval vartas betwean 100 — 1§0mmand -

slopes from east to west. H is the leval at Rosa--Cntﬁaga- Gava with -
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rostricted to entrances on the west and the east. Although there is
only a skylight that provides Hlumination, the cave is north-facing

~ and recelves extensive suniight in the winter.

Given the deep sequence of deposit, the cave has stiracted a

 number of researchars. The present excavation programme by

Wadiey (1891; 1992; 1993; Wadiey and Harper 1988 follows two
pravious excavations at Rose Cottage (Malan 19862, Beaumont
1978).

Time depth

At l:i-resarit, & number of industrigs have been identitied from the
Rose Cottage deposits (Wadley 1991; Harper 1894} and ! shall
briefly discuss the stratig.réphi'qa-l relationship and -assdci‘ated dates
of the lovals. | - |

Figures 3, 4, 8, end 6 lllustrates tha locetion of the section
drawings as well as the na}th, south, and square LB section

‘drawings. As can be seen from the drawings, the stratigraphical

Inter-relationship is complex. Scrne lavals vary i”tﬂ'l’n'&lly fram s
width of 500mm to fess than 60mm. in some areas it Is clear that in
the pracess of depositioning of some of the lavals, daposit fram
previous levels was removed; the stratigraphical sequence would
not have been undarstood if tha levels were not excavated one
broad spatial basis. A by sandstone biock that fell into the deposit

at the H level boundary with the LB and DB levels, dapressed the




CHAPTER THREE

“THE ARCHAEOLOGICAL TEXT";
OUTLINE OF SITE AND EXCAVATIONN

Spatlal location

Rose Cottage Cave is situated in the foothills of the Drakensberg
about 3km east of Ladybrand, Orange Free State, and 10km
southwest of Maseru, Lesotho, on a renge called Platberg {co-
ordinate: 29.138, 27.28E; altitude: 1 676m) (Figﬂre 1} s an
 extensive single cave, approximately 20m by 8m. it was formed in
the Clarens sandstone matrix through the dislodging, by differantial
arosion, of a large bouldar along a master J-b-i'nt or j-oiht-lnte'rsection
(Butzer and Voge! 1979} (Figure 2). A paleo-springbad is situated
gome 400m from the cave and would have been generated during
rainy pertods, The Caledon river is approximately 8km away and
would have provided az parennial water sourca. The Caladon river:
vallay has also functionied as a receptacle for matenals that were
 eroded out of the surrounding foothills and mountaing; opal‘iha and
tuffaceous material have 8 cnmmon origin In the baaﬂlt Iavas of the

: surrounding Drakansbarg mnuntains '

The large bouldar thet resuited in the formation of the cave, now |
gncioses tha front of the cave. It hes a.c_tad 85 a bank in shoring up
the deposit with the result that Rose Cottege provides a deposit of

‘nearly 7m. The pregenca of the bouldar h:és-_prevan.ted the
development of a large talus slope, but some aro_d.é.d talus deposit Is B
vlsible in front of the eastern entrance. Access o the cave s
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arbitrary {Hodder 1992:14-18; 161-162). The meaning invokad. in
one context refers to maanings invoked in other contexts, By a
close, recursive study of the context we sre able 1o analyse 'thé
meaning as well as the strateglc intentions of the social actors. In
this process we move back and forth from broad generalisations to
narr yw non-arbitrary contexts, | '

Archaeology has, of all the social sciences, a special perspective on
the time depth of human society. We are in a urique position to
provide insight into the histarical developmaent of meaning.
Archaectogical d.e-poslté can be analysad to provide "snapshots” of

the vwious daveloprmental stages of meaning — the consecutive
‘nature of archaeological deposits must not be confused with

cbnﬁ_nuity The chronaloglba! sequence'of oscupation provides
Insight Intu the historical aspect of context and, by excavating on a

broad spatial svale, consideration ig given to the articulation of
spacs, material culture and meaning. The key to such an anslysis

lies In the recognition that space and time function In tendam. The
ona infarms the other and thelr -funbtio-nlﬁn-g- in the craation of

~ meaning can therefore not be undststood In lsolation (Massey
- 1992:83) | o

. By appr-c&:‘ach_i‘ng the a'-'rclaaaofogical matstial throug'h the t’heqretlca*!

approach outlined sbove, | hope to achlgve the stated primary aim
of this dissertation: an explanetion of the temporal and spatial
patterning in the lats Plaistocene and aarly Holocens at Hﬂsa_ -
Cottage Cave. | |
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oparating in that soclety and is always temporarily and spatially
contingent. | |

| Meaning is thus not singular and immutable and can be seen to be
in & continual state of flux®, that is, changing over time. It can be
‘said that the hegemony of meaning is continually undermined
tlﬁrough internal contestation by social, economic, gendar and other
power relations. Not only is thare always a host of altérnative
actions avaitable, but the meaning of 8 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
"behind" the dominant ideology {(Maore 1-98-6_:'1 94.196)* — social
existance Is verv seldom self conscious. To investigate the |
contestation of meaning we need to d?ev:a.l.cp a theoretical
uniderstanding of the relationship between cultural values and
bellefs (-meh{ngs),- and their forms of m-p.raseﬁtat_io-n- {Bourdieu
1977; Moore 1986:76-77). |

In the saction on matariat cultura I-outlined somae of the |
archaanlngicai routes that ¢an be fonawed It lsf however, impnrtant :
to raaﬁsa that & further key to the formulation of this theory fles in
the cant[ngen‘t nature of meanitg. Because meaning is _
--ch_ro-n.ol.og-icazliy and spatlally contingent, it Is not completsly

- ¥n soma lnstances the paramoters within whigh maanlng f[uutuntea can ba S0 NErroW
that, for all practical purpases, no differanae In meaning can be ldentified. Howavar, I
cansider it important not to loasé sight of the thooratloal Impllcatlnns af vlawing
maaning as constantly shifting.

- *There is no existance outsida of the ‘livad’ conditlons of soclal reality whish is In turn
congtituted by the dominant ideclogy (Giddans 1878: 187, :
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The notion of a base spatial text allows a working model to be
developad in which the spatial configurations of a leval can ba

'ana-ly.Sed as though they are contemporaneous. Moving through

space creates a continual dialogue between any group of occupiers
and the physical and human text with which they interact, end - in -
fine with the metaphor mode! - this dialogus then in turn informs

- 8nd creates a new text, and change is affected.

Time
in the above view of space, the cruclal role of social agency in the

~ production of meaning in soclaty Is allowed for. This applies equally

to the third tenet, that of time. Soclal practices arg not the
mechanistical following of rulas (Bourdisu 1977:72) but the result of

- gnplying & ‘systern of meaning' to a partioular situation. Meaning Is

only achieved through practice, by the activa movemsnt in and
through space. At the same time at which a particutar meaning is '
actualised, an amergent meaning is also conferred {Moore

- 1988:84), Hoddar (1992: 1415} uses the squation of: T=T-1,
whare T=meaning at the time of and spatial point T, and
1 =prevleus meanings®, The maaning of an ijact (andfer actlen) ig

always partly depandant on previous uses and mesaning. This resutts_:
in the context s!mu.ltaneous.{y conferring and da-rlvi-ng meaning from

action. The spectfic system of meaning of a saciety tthe. aogn_i-t!.va N
and mativating 'stru-ctt.ireél is visibla In the soclal c.l.assi'ff.catlnn_s-_ |

“Following mare corraet slgebrale principies the aquation can ba written as: :
T, » Te=A; whare T, = magnlng at time of snd apatial peint Tm and A= pravious )

meamng
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The archaeological ‘text’ (that is, the material remains and thelr
spatial patterning as excaveted by the archaeologist) was produced
through a three-way interplay between phvsica-l environment, the

~ vigible spatial arrangeme'n-ts set up by previous ogcupation and the

contingant decisions of the SU:c.c.aséive groups occupying the space,
The goologicsl and mo-rphoiagica-l conditions of a site are an
i’mpﬁ-'rta:ht part of the archaaological racord (see also Deacon,t |
1988; Parkington 1988). In a cave,' the restraints of the physical

~ cave conditions such as limited space, avallability of sunlight, dry

sreas, boulders, sloping walls and sa}, should rot only be viewed as
nagative physical impostions on the occupation of the cave, Thesa
conditions pmvldad & 'base’ spatial text onto which the occupants
of the cave could alaborale and write their own spatial text. it is
important to understand the cultural utilisation and values around
these vary tangible slements in the archasological deposit, Mast of

these elements remain physicaily 'uhchéhged for long pariods and
~-gan thus provide 8 stabla point of rafarence in long sequenca
occupation, ' '

-

In fong sequence occtipation caves* the 'base’ spatial text was
further informed by previous occupation. The remains of previous

‘ocaupation would have heen visible at each renewed occupation, |

The tvistbllity' of previous material and spatlal a:rrfangament-s such as

hearths, pits, dumping areas and other activity areas, would have

influanced and constrained the spatial organisation and creation of
meaning. '

*This argurnent can be applisd to alf arokasological sites,
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__rep'_ro-du.c.t‘l-on- of the social order" (1986:89). She uses the
functioning of metaphor In language as an analogua to illus-tr'até the
functiomng of space in socisty. By using a metaphorical model
Moore is able to draw together, in a single anatytical framaework, the
* study of bath the affective, meaning componem: of space, as well
as the active, processual aspact of space” Smce can then he
viewad as belng simuitanegusly the product of actlvities {history) as
'Wé-l'l-as-detarmin.ant of activitles {future}. Space Is thus not séeh-a& |
static and only reflective of underlying societal ¢ gnitive concepts,
but as an active .part-ECipant‘ in shaping the day-to-day choices made
by individuals — individuals that uitimately constitute soclaty. '

Archasology has not vat developad ths methodoiogical pruncupies for

correiating the formation of archasological layers to length, |

in‘tensm/, extent, and 50 on, of occupation periods. The

idantificatlon of separate depositional layers is standard:

archasological excavation practice, but do we understand tha

__ meanlng of thasa levels In terms of active human strategy? At tha
‘most basic level, we do not know whather an archaeologicallyn

-' -._ﬁidentlﬁad level reprasents a single occupat:on eptseda, & numbsr gf
rapeamd visits or 8. natural occurrenca ' '

“Thi craative sspect of mataphor rests on an Internal tension betwesn predictive
potantial and. canstraining referanca. Past moeanings set the constraining parameters

within which a mataphor functions, and, in the act of employing a metaphor, tha futur'é o

Is datermined and glven shapa by these salactive meanings (Hamiiton 1993:87), The- - _
histarical raforance of & metaphor results it having, simultanaous!y. 8 pradlctiva andd
_ canstmining role. _
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are oensidered simultaneously and the trap of considaring functional
expediency and cultural form in a dichotomised way is avoided.
‘Simitarly, when hunting and slaughtering decisions are assessed,
socio-ideslogical considerations cannot ba divorced from the
~ apparent ‘technical’ or utilitarian decisions.

The above discussion is limited to & few examples, but the
_app-.rc-acih can he extended to all archaaoiogica-i' matarial that was
deposited through human intervehtion. While It Is. important 10

“consider 1,3 techno-economic role of material cultura, the full
complexity of past life will only be understood when the role of
material culture within social relatlonships ‘s davsloped more fully.
Only than will we begin to ‘comprahiend the complex constltutive
role. of matarial culture,

~ ‘Spate . . .
Like matenal cultura, the second major tanet of archaeologv -
: space - ¢an be apalysed as the result of activities (reﬂacting
- ___.s_acia.l._}.y-.d.aterm|.ned behaviour); and it can be viewad as an active
~ participant in creating andl nforming soclal activities, To atve ata-

“better undarstanding of the complaxity of spatial behaviour In
socisty, the concepts of spatial dialogue and metaphor prova to be |
- astimulus for the devalopmant of ngw approachas '

In her study of _f-he utilisation of space by the Marakwet, Moore
views space as an "active instrument in the productioh and
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we can begin to look for explanation in archaeological pattermng
beyond purely utahtanan sconomic practices.

Far example, stona tools can be viewed as having been
manufactu.réd to fultlt certain sconomic tasks. But, while not
detracting from the techno-economie function of these tools, toots
can also be seen to take on the role of material culture signifiars of
certain social relationships [Conkey 1980:608-630; Wadley 1987,
1889:42-53; Hall & Binneman 1987:140-152), By analysing the

- faatures of _stOna tool assemblages as not only reiated t{o the
technical reduction strategies of manufacturing or the extractive
functions of the tools, one can come to understand the intentions
and meanings be’rtainin.g to the more socio-<idaological aspects of
sbcie-ty.- Tr'aditiafnallv featuras that function in the socio~ideclogical
reaim have bean viewed as functioning comy'~tely saparately from
the more techno-economic {ie. manufacturing or extractive

' c’:ons_i.deraticms): f_'eaturas such as choice of type or colour and:
transiucency of the raw materlal, or the cholice of spacific tooltypes
to be mﬂ-nufa%cturad on older stone tools. However, in most |
 instances, features that function on the socio-ideologlcal _lav‘eij
'canno.t '-b”_e geparatad from the ta_chm-at:'o-nom-id; fh-e: colour of stona
 material could be altered through heating, but the knapping ability
was also enhanced. The chalce of specific tool types for utilisation
was a technical decision, but ¢ould also 'cahr.y soclal considera‘ﬂbins,
When summary stetistics provide assessments of the -stmt_u:ra of |
stone assemblages in terms of richness and evanness. c‘cam-positioh-, : _
the technical and soclal considerations that e_ffecté-d the assemblage N



15
Materal culture |
In 6u_f stucly of 'p-ast 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
mataerial cultura, | seek also to consider the active, ganstitutive role

of material culture.

Material culture is one of the constitutive forces o society — those
acts aimad at the construction of meaning in socisty. Put in more

) ihd-ividu-ali.s.ttc terms, "the self is inseparable from the sign® process
- that constitute{s) consciousness” {Csi-k'szentmihai-yi and
Rochenbarg-Hatton 1981:16), Material culture needs to be studied
not only as reflacting cultural values and norms but also as actively
-_pa.rti.cipai:irng in the creation of these values and norms. A
framework of analysis that views archaeclogical patterning as

| sirmply reflective of societal norms and actions, resuited in an
a'rro.nan.us dichotomy between cul'tu.r_etl fb.rm and functional
expediency® and has placed the émp-ﬁa-sfs n. archaé'ol-ogicai .
_explanation on the adaptlve and technical aspects of material

~ culture {re unrasolved dabatas over isochrestic and Iconic styie
(Wobst 1977; Wiessner 1984, 1985, 1989; -_Sa_ckett 1982, 1988,
19888, 1'9'86%‘3; Binford 1988), By a-c'c.a-'p-fi-n_g- that -mét'eri-al eu I'tu-re*"
plays an important rolg in the construction of meaning in a soclety,

"The ward 'sign’ Is used hera in & brosder sense than the semlotic meaning of _
tefiresantation. It is used in this Instance for any information that has enough coherency -
to evoke & conslatent Imags or 1abal, 1t thus Includes objests. _
t{odder [inks this dichotomy to a Western philosophical distinction betwsan matetialism
and ideglism {1882: 83-85; 147.148), . '
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pramise that when choices concerning the transport of butchered
glemants have to be made, skelatal elements with a high GUI vafue
will h.a-vé a greator chﬁnca of being chosati. This regularity should
be archaedlogically visibla. o

However, butchering seldom reduces the skelston to discrate

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

elamants, such as fore shoulder cr Rind limb efe. In sugh units;

~ elements with a low GUI vaiues (for gxample, carpals und tarsals)

are close physically to elements with a high GUl value. The
probability of these slemeants belng transported is therefors linked to

| thelr relative position within the skeigton, To takes this SIcalé_tazl
comytlexity Into consideration, the Modified General Utltity indax

(MGUN was devaloped.

I Meat Utility index

Marrow Index |~ Madified Utliity

Index

'_"'W'hit'a Grease Index

The above index provided archasczoologists with & quantifiebls
framework in their analyses of animal bu:téherlh.g‘- pracﬂce‘sl.aB-v
plotting the relative frequencies of the skeletal slements against
thatr MGUI vatues on an XY fraquency plot, a number of curvas cen
bs observed {Figure 8}, The shepe of these curves can than be .

interpreted as indicative of different human url:il'laatian-stratag(a_.&. ]




AT T R, e APl ¢ . ~

38
Fire-affgcted bones
The paramaters for the identification of fire-atfacted bones wers
gstablished by Braln and Sillen in thelr 1 B-SS-_a-rti-cie. A sampla of
bone identified as fire atfected was taken to the Transvaal Museum
and it identification as fire-affected confirmed by Plug. Tha Bran
and Sillan p-aramatars- were strictly 'fcri}pwed and the margin of error
would lie on the conservative side. | B

Food utility and density values

in ordar to explolt the interpreti-v_a value of skelstal material fully, it
was decided to calculate bone density aiid food utility values for all
the material from Rose Cottage Cave. By using this tachnigue we
can study some of the decisions around butchering practices. This
can contributs to a better undarstanding of hunting strategles, and,
ultimately some of the soclal strategies during site occupation. As
advocated Iin chapters One and Twa, the false separation between

 adaptive and soclel strategies is thus avoided.

In his work on the Nunamdiit, Binford proposed three behavioursl

stratpgies In relation to the butchering. transport amd disposal of
artfodaotyla skaietons i1 9’78 81,111

To arrive at this modal, Binford attrtbumd to each skeletal part &
valus expressing Its potential economic ylald (food valua). This
"food’ value is calculated on the meat, fat and marrow contained
around and/or within sach identiflable skaletal part _andi is kriowr a8

the Ganeral Utility index IGUH. The mode! was davelopad on the
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reconstruction of paleo-anviranments. The mere presence of these
ariimale is indicative of specific environmental conditions or soclal

~ practices.

It ig not, however, sdaguate to note only the prasence or absence
of specles or combination of species whan ong is trying to

reconstruct pslec-environmants. Valuable information on animal
community structure can be gleansd by studying species
abundance. The quantification of faunal samples from
archagological s-ite’s.has bgcome standard practice”. | calculated the
Number of Identifisd Species {NISP} and Minimum Number of' .
individuats (MNI) on procedures as lald down by the archasczoalogy
department at the Transvaal Museum {outlined in .ngr 1988}, | also
csleulated parcentage Minimal Animal Units (% MAU) as proposed
by Binford (1978). This calculation is the same as the Quantifiable
Skelatal Parts {OSP) method described by Ds Wet {19938:181.

It is, ot course, Incorrect to assume e direct relatlonship betwaen
the faunal record and the palec-envirenment. Klaln ceutions us not

to assume that the spécias composition or frequancy of sp'éc-iéé

occumanca in the archaenlogica! taunal deposit, du's-ctlv refiscts tha '
onge fiving fauna! cammunttv (Klain 1879b: 7", Although it will not
be poasible to reconstruct the axact nature of the. palao- _
environment, by using analysis such as the Mesn Ungulate Blamass,_
some broad acolegica! mfarences can be made.

"Unfortunma!v. tha quanﬂfioation of aruhaanlagleal faunal gamples is frauqht wltn :
pmhiems {Cagreol 1977, Turner 1983, Grayson. 1884, Kisin and Cruz-Uribe 1984 Flug L

1888).
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Heat-glterad stone
The otcurrence of heat-altered stone was also noted. As for the
categorigs of utliised and re-worked, the frequancy of spachic tool
- typas chiosen for heat alteratlon and the spatial location of this
materlal was seen as posalbly indicative of suclal and technologicat
.s'_t'rat'agi'es not accassi-b.{e' through an analysis of reductive strategy.

When highly siliceous stona Is heated slowly, and at relatively low
‘temperatures, it is easier to knap. Heat removes the interstitial
water and thus the microcrystal structure of the stone ig morg
closely aligned. The material js now "more lika glass" and the
genaration of sharper adges is 'pn-ssib!e {Gregg and Grybush -
- 1978:188). Haat-altered stons is recognised 'f"throu'g-h visual
I_n'sfn'éctloh-) b-v an opaqus change In the colour of the stone’s
“surface. In some cases small co-nczehtrfc' w-hite circles mark the
surface of the stone materlal, in cases where the heating was
.é;xt-re.m'a{i:r'_ quick, small circular pleces of stone detach from the
gurface and i.iaa-\'}‘e_ cracked and scraggy negative depressions.

Lo

Bone material

 Environmental reconstruction
- When looking at a varying species composition over time, &
quantitative as well as qualitative approach should be used. The . -
- change In occurrence of spacifiz spacies {or combination of
- species);, with distinct habitat raqu:i.rém_anta-, is useful In the



_ 33
- of tiny chips, and thesa scars had to be spaced in a ragu.l.aﬁr_fas-hian..
To avoid, as far as possible, the categorisation of rampling demage
Into utilisation, the above criteria were strictly enforced. The margin
of arror is thus on the conservative side, There could have been
 more stone material that was u_tilise-d and not recognised as -s-uch by
me, but | am sure that the stone material { have ¢lassitiad as

utllised, does indeed represent the 'minimum number’ of utilised
stone material, | '

Re-warked stone
Note w-a's also taken of the fraquencies of stone material at Rase
Cottage Cave that displayed two distinct episodes of negative ﬂake
scarring On this matarial some of the flake scars wera of a
srioothed nature and had & differant p.atl_na from the rest of the
visibly “fresh’ scars. Technofogically, the 'frash’ scars wars also
always manufactured over the older scars. Due to previous
_oecupation at Rose 'C-Ofta.g.e or in the vieinity of the cave, oider _
stone materlal was avallable’. This materlal was perlodicatly picked
up and re-wc.rkad Stane matartal displaying these episadas of ﬂaks
-scaring were notad and olass;ﬁad as re-worked. Material that was
; _ef 8 vislbly older tachnalogy, but ot ra-workad was alassiﬂad as

| antique, - o

AL prosant, thera is 8 caﬁsidﬁrable amaunt of Middla Stone Aﬁp ai'_tl_fa.t_:;t_s-thatt ig--b'aing '
--uradead out of the dengas and aroglon plattars in the vicinity of Rose Cottage Cave,
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Of tiny chips, and thes .. had to be spaced in a regular fashion.
To avoid, as far as possible, the categorisation of trampling damage-
nto utillsation, the ahove oriteria wars strictly enforced. The margin
of error is thus on the conservatlve side. Thare could have been |
mora storie material that was utiiised and not racognised as such by
me; but | am sure that the stone rﬁateﬂal f h_ave clagsified as
utifised, does indesd represent the 'minimum number’ of utilised
stone matariaf.

Re-worked stone _

Note was also taken of the frequencies of stone material 8t Rose
C-ottagé Cave that dispiayed two distinct episades of negative flake
scarring. On this material, some of tha flake scars were of a
smoothed naturs and had a ditierant patina from the rest of the
vigibly ‘fresh’ scars. Technologically, the 'fresh’ scars were aiso
always manufactured over the older scars. Dus to previous
ououpation at Rose Cottage or in the y’tcinit’y of the cave, older
 stone material was available®. This material was periodically pickad
~ up and re-workad. Stone material displaying theee apisodes of flake
-scarring ware noted and classified as re-worked. Material that was -
of a-visibly older technology, but not re-worked was classified as
- antique, - -

*At prosunt, thare 18 a considarabla emount of Middlis Stone Age artifacts thet Ja batrig:
araded out of tha dangas and erosion plattars In tha viclnity of Rose Cottage Cave,
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catagories with each othe.f. gndd other agpects of the archaeological
record, will recaive special attention.

‘Raw material
~ Four categories of raw material were recognised: Gpallne, horntals,
tuffaceous rock and a categury for rock that did not tall into any of
the above classes. | decided that the differerice betwaen translucent
and non-transiucent opaline could ba an emic category and -de'c-idad
to analysa for this category as well, During the classification of
“stone masterlal, | subdivided the category of opaling material into
translucent opaline and non-transiucent opaline. This was a
s.ub]ect-iva division basad on the amaunt of light shining through the
" adge of the stone material and would not pass any geological tast]
Althougly thera Is no difference in the structural prcperﬂ-aé of
' 'namsrany.diff‘aranﬂy coloured opaline matarial (Dr G. Cawthiorn,
Geolagical Survey, pers. comm.), there was, howaever, a clear visual
differance in the appearance of these stone materials (sea also.
| 'dts'cuss{on balow of colour changes In heat-alterad stonal.

_ Utﬁfs&tinn

-Durlng the clasaiﬂcation of stone material, note was takan of
- materlal that displayed utllisation, After identifying stone matarial
with possible utiisation by visual inspection, material waa checked
under the microscope. Materlal was anly considered to have besn
utilised If the 'damage’ was of an extensive and regular® nature,
Thare had to ba more than thres negative scarg fram the dislodging -

I Y iy

‘Caraful consideration was given nat to confuss this with retousht
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Stone material

Typology

The stone assemblage was classified using the typology developed
by J Deacon {1982). Using the concept of & reduction sequence,
" this typology was developad to understand broad 'tec:_'hn-gi-ag'lca-l

| | t:héngesov-er time. For the purposes of the Rose Cottage

programme, the reduction sequence categories were followed but

adapted. The amendiments are reflécted in Appﬂandix. 1. 1 realise this

technologically Informed typology might not be the most appropriate

" classification schema and, glven the social intent of this

dissertation, might be seen to be gontrary 1o my statad aims,

" However, the dé_\'i'e.l-opment of a whole new cl-asslﬁdation schama

falls outsida the ambit of & dissertation of this nature and | have

decided to retain the pregert st'an_.d'ard‘ typology. A number of

additional categories that do not necessarily pertain to reductive

 strategles, ware add-éjd (see discussion below on heat altered, re-
worked etc. stone materal), | -

~ Forthe purposes of this dissartation, stone artifacts are -déﬁhad‘ as

ol stona material that was depositad in the cave through human
Intervantlon. The stone Bssembla ge is ﬁ_fo:'d'Iy- divided into -t_hé

~ materisl produced in the first stage of knapping lfrom now on

raterred to a8 non-farmal material), that is, debris (chips and -

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

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

referrad to ae formal materlal). The artioulation of these two broad
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METHODOLOGY

As is well known, one of the most essential instruments in the
gxcavation of archasological material is a sieve, and the size of the
sieve muesh datermines an excavation yield. During the analysis of
the materisl excavatad from Rose _Cntta_.ge-Cave | was struck by the -
image of 'sifting’ data though 'sievas’ of different mash sizes. |
Every concaptual framework, analytical technique and statistical
calculation can be sgen as & mesh onto which one places the
deposit', or data. One 'shakes’ and manipulates these techniques in -
an effort to detect some of the human bshaviour that lles n the
'dapositag’ dats. Sometimas one recognises the network of past
houman. ac_tibn in one’s ‘sieves’. But quite often, one wondars |f one
i not just staring et an aureole created by the overlay of the various
meshes. B

'B'&fdre'l cl:i_'s.cus's the sitifacrual material excavated f-rdm'Rolse' _

_ _(3ott.a_§a- Cave, | will outling & faw methodalogical principles. The . |
principles and procedures _’o't.'iﬂ_ifh-e..d‘ here apply to material from all the
lavels, | | B
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The uppermost laval, Mn, consisted of a hard, compacted deposit.
Bone preservation was good and a few seeds were glso recovered.
‘Pottary was present. ' '

Sott surface material was removed at the top of the cave fioor. It
~ contained Stone Age and European material (Bahrens 1992). .
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number of times}. A sublevel JaG, dated to 8 380 +70 BP, was
[dentified, but seems to be of lim-!'t'_e-d distribution, It was decided
that this level is the same dep'osit as the Ja level, but had not been
subjected to as much laaching (see Figure 31 for plandrawing}.

Above the Ja level was a very dark and humus-like lavel — Pt. The
.depos"it was s0ft, powdery and greasy. Pt was dated

5970 70 = 70 BP and contained a classic Wilton assemblage
{(Wadley 1991),

The youngest lavels A2, A and Mn contained post-clagsic Wilton

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

-~ deposit with excellent bons p-'re-s-ervation. Approximatsiy 18,5 kg of
bone was excavated with over a thousand identifiable macro-
'mammaizian fragments. A large number of amphibian and fish bones_

~werg also recoverad, Level A, contains pottary as well as
domasticatad animal bone, and was d-a-‘tad_to 880 + 80 BP (Wadlay
1992; Wadiey and Vogel 1991). Level A2 also had pottery and

. tomesticated animat bone but Is not dated at present {there is no

'pottery in any of the lavels belciw A2}, Extensive rodent activlty in
Cleval A, initially comp]acatad the mterpratatim: of the. Strat;graphy
(see squares K3 and Cl4) '
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altitudas with swastveld at tha snd of the rainy season. These
migrations would also have occurred In warmer, drier situations
(Ellary &t 8/, in prepl.

Grassland acosystems aro characterised by the seasonaily
predictable variations in rainfaill, nutrient evailability, assoclated.
grazing availabllities, and firas (Elisry at &/, in prep). These variations
pro'duc@-pulsas of primaty production® and 'henca- fa'o-d resoLrces
that are potentially rich but spatislly and temporally variable,
Intermittent rainfall and the concomitant pulses of nutrient flows
produce tha best quality grass. Areas in the grassland ecosystem
‘with & tow dry season teﬁ-m.peratufa- and high rainfatl — such os Rose
Cottage Cave at prasent - typically produce a short grass sward
\McNaughton 1985:261),

H:i’g.h:ly mobile, nomadic grazers are the most effectiva in explaiting
- the gonstantly shifting resource base. Studies dons on grassland
 geosystams have pointad to the Interrelationship betwaen molsture
avallabllivy, f.df"ag_a quality dynamics, -graéaiﬁnd carrying ca-p.a_eny,,
and the grazing behaviour of ungulates (McNaughton ’19-8;53:_.21’81:.
- 283). e |

The different engrgy requiraments and ditferent digostive sirateglas
of aach gpeciss constraing thelr feading bshaviour (Smithers

| 1--9-3’3::573 and 88 discussed In Brink 1987:78-80), Large ruminants -
arg batter gt extracting thelr enargy and protein requiraments from - -

-_-i.

Primary praduction = dry plant biomass expressad In tarms of kllagrar por 'h_.edté"m;
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Table 3 lists Minimum Number of lndwidua{s (MNI) par spacias and
the basis on which the MNI's were calculatad

i shall now dascribs the modern ecosystem and habitat
raqurrements of the archsaofogically observed faunal community at
Ross Cettags Cave {as based on Smithers 1883, Lynch 1983,
Leuthoid 1977). Thereafter | shall discuss tha implications of tneir’"
varying presence on the reconstruction of the palso- envimnmen’t at
" Rose Cottage Cave.

Habltet requirements

! Grassland ecosystams

Rose Cottage Cava is situated in a low qualitv Cymbopogon-
Themeda grassland [Acocks's Veld Type 48) which is considered to -
bo reasonably sour grassiand type {Acocks 1988:100-101). The =
distinction betwsen sweatveld, mixed veld and sourveld is based on

- the abiiity of vagatation 16 sustain anlma! pmduction cwer an annual '

E evcia Sweetvald sustaing animal production for closa to twalve

* months of the yesr, mixed ve.ld-. between six and sleven months, :
- and sourvald for less than six months (Talnton 1981). However, I~
- the early part of the ralny season, sourveld Is more 'produ.cf:!i@ t-ﬁ'a:h.”_- '_ _
sweatveld, and then dacrzases sharply In productivity towards the
* and of the season, Sweetveld Is riot as productive as sourvald at
the bag.i'.nn'trng_- nf the rainy season Hut retaing its prcducttvi-ty for
longer. Mistorically this seasonal chahfge in forage quality would
have caused animal migrations onta sourveld in the aarly part of the--
_ _rairw season and mt.ratlon away from the sourveld 10 Iewer .




. CHAPTER FIVE

ENVIRONMENTAL RECONSTRUGTION,
‘BASED ON FAUNAL ANALYSIS

Introduction
~ Any attempt to axplain the patterning in the faunal remains from
Rose Cottaga Cave, demands the untangling of the social decisions
concerning faunal exploitation from the changing ecological
parameatars within which thesa decisions were based. The challenge
fiéa in detecting delibarate 'hum'an“ selaction within ths: wider sat of
alternatives offered by changing environmental conditions,

The first step In the analysis will ba the reconstruction of the paieo-
gnvironment. To understand tha temporal variabﬂitv brought about
by envlrenmam:a{ change, it s necessary to view the late |
__PIQ{StOGBnB and Ho!ocene periads. Ths impact of the changing
gnvironmert an the composition of aceloglcal zonas and the
-aseociatad change in macrbmammahan diversltv and abundance in
the Rosa Cottage area, will be anafysad

'_ En\il'roﬁ'm'e-ﬁtal rece'n'strucflon
Fauna iden tified archaeolvgically

Table 2 lists the Number of [dentifled Skeletal Parts (NfSP) of
| macromammals, birds and tortoises that werg identified in eﬁch of o
the Late Plelstocane and Holocene levels at Rose Cottage Cave:
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| have outlined the parameters within which the data from Rose
Cottage wiil be analysed and now move on to a chspter discussing
the enviranmental paramaters within which the socisty under study
functionaed. | | |
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are cantemporaneou's. or I they werg p-roduce-d by repeated
| occupations. Archaaologists are, unfortunatsly, not yat able to
provide a conclusive answer to this question. But, glven my
thaoratical approach as outlined in Chagter Two, | will treat the
“arctissological patterning, within tha para'mete'rs set by the
identificetion of a lavel, as concurrent,

Much of the data is analysed sp-atia-l:ly and appropriate statistical
procadures had to be observed.

Following the work of Bimek {1989:61} it was decided to ook ot
only at the raw material frequencies of artifacts as thay occur par
squara, but to calculate the diffarance between observed and
'ex-pécted fraquancies. This is done by calcui:étin-g an average
frequency per square. I there Ig na patterning of artifacts all
sciuares should, hyp‘&theticaliy, have the same number of artif'acts,
| The d‘fferenca between the amhaeolagica! occurrance (nbservad
- fraquancy} and the average ocouUrTencs (axpectad) Is then '
| _.calcu_lata.cl..F.or_ease- of visua! inspection, | have caloulatad
' ﬁ-é-r&efntage; values based nn-_t_hé positive values of the diffarsnce |
~ batwach observed and expected. Although all of the caloulations
“done on & spatial basis wers slso _ca.l'rzu'l"at'ed- taking volums of |
dsposit Inte account, It was decided that the differential volume of
d‘é‘p'as_it is part of the spatial patterning and sHould thersfore not be
factored out, | -
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.cc:mparisan — between sites, and batwaen lgvels — problematic A
small sampie right, on visual inspaction of fraquency of classes :
'!'ook_ like a-less rich assemblag~. Howaver, whan the sample size Is
factored into the aQuati-a._r_\." a totally different pictura might emerge.
To -cizrcum.vent the above problem a number of richnass indices have
been devaloped [Bobrowsky and Ball 1989:5),

Yanness provldes an assessment of the relative fraquency of ftems
in each class lndependent of sample size. The apportionment
{equsatability) of individuals amonget the classes can than be
established. Qna can thus verify whether some classes contain
© more Individual tams (that ls were more amp-ha-'si;se-di_th-&n 'othafg.

Following the celculation of the above two indices the composite

" General Diversity Index (GDI) can be caloulated taking into account
both the number of classes present (richness) as wall as the relative
- fra;que.ncy!a:f: ftems within each class {evenness). One thus arrives at -
a single value that expresses the heterogenalty of the population or
~ sample under study. Appendix Three axplalrs the procadure

~ followad In caloulating the indices at Rose Cottage. |

' Sbﬁﬁ'tiﬁ!-ana‘iyﬂs
‘The detectian of s-patia.l patterns was an impartant objective of the
fessarch effort, and axcavations ware conductad on a broad spatial’
scale. It is impossible to determine whather the spatial |
conflgurations of a single level aro the result of a singla visit that is,
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- papulstion (or -sa-mplé-i, and the implicit claim is made that the
analytically created classification units had 'real’ meaning to the
society under study (Jonas and Leonard 1989:2; Rindos 1889:14),
These indices are used to describe the archasological phenomena,

- while at the same time charaétéris{ng the soclo~-cultural situation
that brought the phenomana dbout {Conkey 1989:126). As for all
archafebﬁ:agica-l gata, a clear Lrnd-érs-t'andlh'g of the samp-!'.e- formation
process is essential when diversity indices are e'm-plovsd-.

The use of indices such as richness and evenness to assess |
diversity and community structure, has long been standard practice

in seological studies (Odum 1971:148-154) . These tachniques ware
firgt used in a-:rchaaol-ﬂgv' by archaeozaoviogists {Wing 1975:302-
308, Grayson 1984; Avery,M 1982:188-374) but have also |
racently baen expanded to the arena of lithic anatysis (Leonard and

- Jones 1989), '

{n this dissertation | calculated richness, evennass and general-
~ diversity indices for both the lithic assemblagas and faunal samples’
Diveratty £ a composite value and It st he understood in terma cf o
s two primary detsrminants — tichnass and evenness, -

The mugga-index provides an Insight into the num*b'er of classes

under study; it expresses a value for the varlatv aspact: of t‘he _
poputation (or sample of population). A simple measure of riuhness L
Is a direct count of the different classes. As is wall understood, |
clags richness is linked to sarmiple size and a diract ta_l-l-y thus mazkes :
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Stone and Bone |
~ Diversity indices _
in order batter to describe and assess the complaxity of the
pattarning of cultural material, we have to use quantitative as wall
as qualitative appraisals. The calculation of indices should be seen
as an empirical tool that can provide one with a cisarer assassment
‘of tha role of matarial culture in constituting society.

These indices are used 8¢ referents for the structural properties of a
population {ur semple from & population) that was made up of
 distinct categories. One thus moves away from a qualitative arnd
Intuitive notlon of the structure of the 'af.r'ﬁ'ha_ao-l’og:i_cajl sampla to @ |
clearet understanding of the processes that govern tha
represént-ation of differsnt classes of p’hen.a-ména in the
archaeoiogical record (Jonaes and Leonard 1989:2; Bobrowsky and
Ball 1989:4), The classes Into which the archasological phenomena
are arrayed, are of course — to a degree — arbitrary clagsification
units created__by-tha a:rch'aebzlﬁg'ist (ri‘or-ax‘ampzléf}';ﬁ_s:o.tt'ary“types; lithic - -
B 'c(a’-S;s_i_:f-ic_afien systems, species of animals and so on). While. the -
arbltrary nature of the classification systéms are not disputed; the

~ archeeologioal patterning wa detect through thess classification

~ systems enables us to state that our categories do, to some extent,”
overlap with the categories as used and understood by the socleties
- under study. | | |

Thus; although the diversity Irdices use archasologically dstermined

glasees, these indices are seen to characterise the étruc}tu‘re’-af"tlﬁé   B
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The FUl and density values are only availabie for North American
species {Lyman 1984-:2’76-’-2?_9; Binford 1878 as reworked by
Metcalfe and Jones 1988:402). It is recognised that applying these
food anid denslty values in an ana!ysis of African bovidae could. be
| problematic®. Unfortunately data for Afr:can bovidae are not
- availabls, and thelr calculation should becom_e a matter of priority |
for African archaeozoologists. However, Grayson {1989:648)
argued that, given the gimilar 'sk'e-l'et'.a'l cbhstrﬂ-ctimh- of terrestrial
”q-ua-d.ruped mammals he could apply the Binford MGUI values
calculated on sheep to marmots! Klein (1989:377-379) and Kiein
and Cruz-Uribe also demonstratad {1989: 87) the appllcablllty of the
' Amerlcan data 1o the African faunal materlai excavated at Kiasies
“River mouth and Kasteeiberg.

It W'as decided to apply the above techniques to th_'e' taunal materlal
" from Rose Cottage Cava, -Fol]—oWi’ng the work of Klein and Cruz-
Urihe {1989 only the skeiatal alements from bovidae were included
_ in the analysis Appandix Two dstarls the procedura foilawed at
o '_HDSB Cottage |

- oo Lee Ann Kreutzar t1 9921 for digcussion of the dn‘ferenee between bison and daar -

hione densities; due to differences in body slze, distrlisution of waight and the rasmtaht

. Jogamoation patterry. Glvart tha diffararit weight distributlon in Afrlcan bovidae (Sag s
Grzlmek 196‘71. thara could ba dlﬁerancas fn bona dénsiw batween the Afrlean sp 6%, -
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statistical mathod forf differentiating between assemblages that are
{primarily) the result of tranéport decisions as opposed to
- assemblages that are (primarlw} the rasult of bone destruction
factors. Given that both differential bone density and differantial

human tr&n'spdrt decisions produce negative hyparbolic ra’la_t'i-onshi.ps'

~ when plotted against skeletal abundance {(see Figure 8 3b).
Spearman rank order correlation coefficient tests can be used.

® In a-ssemhiage-s primarily produced by bone attritional factors the
Spearman rank order correlation between skeietal abundance and
density values should be significant and positive, whil'c-i the
correlation -b'etwmn skeletal sbundance and FUI valuas sh_'ou'ld_ be
rot significant. | |

e In assemblages in which the occurrence of bone is .p'rimaﬂ]y--due
to human transport decisions, the c-drre-latlb-n between skelstal :
abundance and da-nSIty should be not significant, while the
- corrslation betwesn skeletal abundance and FUl should then be -
's_-i-gfjn:if!oant.é:r‘_a.d-- négativé(-sae schematlc representation _balb.w_). |

BQNE DEQTRUGT!ON

| ; skale“ltal ' _-sugmficant and ;i_' skéleté‘l’ '

|| abundance posttive R fa’-bun.dah.cé.

'd-e_n-s&y density

| not significant

s’ka_;latal '

' abundance -

1 toodt (FUIY

not significant _'

s kelatal
Eﬁabundance -

| szgnifioant and
nagative

:;fDOd (FU” e :
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Following on the pioneering work by Brain i 1967, Lyman 11984
and 1986) published important data pertaining to differential bone
- density. He demonstrated that the probability of a bohé‘s sutvival in
archaeological deposit is strongly linked to the specific density of
é-ué_-h- bo.n'e. Tho lpast der.ze skeletal slements are often those
slements with the highest food value (also see Brain 1981). An
inverse utllity curve can thus be produced due to bone attritional.
factors. A-tt’rib_uting- human behavioursl maaning {for example
transport declsions) to such a curve, could therafore be misleading.

Metcalfe and Jones (1 988) proposed a srmphﬂed method of
calculatlng the Modifled General Utllity Index (MGU!) and renamed i
~ the Food Utility Index (FUI). They also pointed to the problems with
| individual and specles variation in the calculation and application of
- the FUI. A further problem of applying the utility curves at multiple
kill sites was thus discerned. The Binford modet was developed
bas&d on data obsarved in the Nunamuit society, people living in _
- _Arct:c conditions, it became clear that e geographlcal location ofa
K society (eg. arctac/alpine as oppoeed to desert/savannah) could have | .
8 uetermimng mfluence on tha evafuat:on of transport costs ancl -

: 'marmer, and thus ultlmately on the proc!uction of. the archaaoiegioal a

- sampla It bacamas ewdent that the aruhmologmal apphcation of the
_-behaworal strategy model, as proposed by Binford, needed to be
refined "

- While not propoSihg solutions for all the problams associated With o
~ the dansity and food utility curves, Grayson in 1989 suggesteda -
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“now discuss unbiased, bulk and go_ufme't, as well as the inverse of

‘bulk and gourmet utiisation strategles.

 Hypothesised ideal madel
a) Unbiased utilisation: each skeletal slement is present in dirsct
relationship to its food value (linear model Y =a +bX).

| Ay consumprfon sites |
a} Bulk utilisation: elements with moderate and high food va!uas arg

presem elpments with low food values are not present
(Y =a+blogX).
b) G'ou-r-mat utilisation: elements with h-igh food values are present,
elements with moderate or low food valuss are not present
(Y =aX"b).

At kilt/gutchering sites
a) Invetse bulk utilisation: el-enients_ with moderate and high food -
 values are absent, slements with low food values are present,
;'b} hverse gaurmet utlhsatmn elements with high food valuas are |
' absent elaments with mocierate or Tow food values are. present, o

By t:a'mng's-easd-ha.:__v_a-ciat-ton and sexusl dimorphism into
eonsideration the explanatory value of the above model was

enlarged by Speth (1983) . Thomas anid Mayer {1983:363-389)
applied the model to their anaiys;s of the faunal remains of Gatecliff,
Harizon Two and illusirated the. 1mportance of the momtormg '
parspertlve (that Is the site under analysis, a consumption site or a
killibutchering site {ses Figure 8 agaln))
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otter and water mongoose as well as the conclusions, based on the
charcoal analysis, of a relatively dry climate during the occupation
of these lavéls.- A possible explanatien may He in the dfeveldpmem -
of hunting strategles around waterbodies in relatively dry periods,
Thare would be less freestanding water avallable during a dry period
and water dependent species will be more concentratad around the
faw peraﬁhial‘ waterbodies, thus heing éaay’ pray.

‘Ostrich has a wide environmental tolerance {Plug, pers. comm.} and
their occurrence st Rose Cottage Cave cannot be used for the
racanstruction af pafan-enwrorunents

Quantitative dats o
in addition to the above quaﬂtative data, mformﬂtion can also be .
-gleaned from considaring quantitative data.

t Commumty structure _

In order to determine the extant of mmiiarfty in specias community
strusture over tima, pairwise Spaarman rank-ardar corrglation
goatticients were calculated on the NISP of spemas Identifuad per :
!eve! (Teble B). With the excaption of the Mn and Ph [a.va_{s- in tha_
ungulate sample, ths correlations for all the levels were significant
and thus statisticatly valld. A pattern emarges of strong Intarnal
corralation batween lavels simiarly dated. This was és‘-pa::lélly-claar |
fn the sample containing only ungulates. For example, the Mn lavel
correglated 74 per cent, 65 p_’ar cent an’d-éﬁ- par cent with. l_iaxmls_r.ﬁ; _

A2 and Pt respectively. In contrast with thase strong '-eﬂ'rr_e‘lsa-tjéhs?, Lo
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Tha presence of kudu, leopard and vervet mankay In the early-
Holocene levels can be seen as Indicative of an environment with
- greater woody cover. This is supportad by the char¢oal analysis -
from these levels Indicating thicket taxa (Wadley et 8/ 199%).

Both water mongoose and cape clawless otter oteur in levels dated
to the early and late Holocene and can be considered as indicative
of relatively wet circumstances in thesa periods. Thers is at present
a spring at the bottom of the Rose Cottage Cave hill that is only
activatad i a high rainfall year. To provide the hahitat needed by
water mongoose and cape clawlass otter this spring must have
been more substantial in the past, The perennisl w;atar‘ﬁ'epe-nﬁant
otter could, of coursa, also have been procured In the nearby

~ Caladon river. |

As 8 further indication of wet and dry climatic fiuctuations, Table §
s provided. I distingulshed hatwesn water-dependent and water-
Independent species. Some specles live near water and/or need
water regularly as opposed to speclss that five In dry areas and
receive snough water from thelr food 8o as not to need & regufar
'S.FJPPW: of water. ' . ' : o -

‘The dominant component is cisarly specles that can function in'a
dty environment, a reflsction of the general Basutolian scozone

- conditions. There 1s, howaver a relatively strong presence of spegles
dependent on water in both the late-Pleistocene an. ald-Halocena
levels. This Is in contradiction to the abova mentionsd presence of
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As discussed above, the appearatice of both Mippotragus equinus
and Connochaetes gnou Is linked to the relatively drier conditions In
the mid Holocene. it is suggested that Antidorcas bondi and
Hippotragus leucopheus praferred wetter conditions. Even though
the grasslands could have baen of a batter quality {ie. sweetveld or
mixed sweetveld and sourveid), drier conditions prevalled. In |
addition to the drigr conditions, the new growth material that would
have been preferred by Antidorcas bondi (Brink 1987:81), was now
'g.ra.zed by the migrating blug wiidebeest,

As stated in Plug and Engela {1992:17), the majority of the extant
fauna identified from the axcavations st Rose Cottage Cavs,
survived in the Ladybrand region till recent historical times, Thera
 arg, hawaver a faw specias prasact in the archaseclogical deposit
whose present-day distribution ranges do not include the southis
gastern Free State (Du Plessis 1969; Lynch 1 3:83--; Simithers 1983).
It Is thege spacies, with thair very specific habltat bré’fareﬁcas, that
pravide the most valuabla information in racona‘tructlng the palen* .
 erwironmant. ) |

Phecothostus asthiopicus (warthog) was identified In most of the
lgvels at Rose Cnttaga Cava, Atthough thay did rot htstnrlea!lv

acout in the Frea State grasslands; Du Plessls (1 068:62) mantions a .

rafarence to them in the south gastarn Frag Stata and- theli-
archasological cocurrance can by linked to optimal environmental
conditions. o '
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Of these, quagge and bluebuck are recent extinctions, whereas, at
Rose Cattagé Cave, the giant cape horse and glant hartebeast
became extinct during the Plaistocene/Holocane boundary (Plug and -
 Engela 1992:18). A date of 7 570 BP has been noted for Bond's
- springbuck in tha southern Transvaal at Kruger Cave (Brown and
Verhagen 18885).

- An scologlcal interdepandent grazing au-cca_és}.an has- basn proposed
for the extinct grassland fauna {Brink 1987:78-82), At Rose Cottage
~ Cave the 'xti-nct grazl-ng'_succsssion could have baen as follows:
~ Equus capensis iglsnt capa horse} as a cosrse bulk feeder, which - E
pre.pa_fﬁa the grassland for the intermed-'ia'-té_fee-dér Megalotragus
 priscus (glant hartebeest) whose feeding and trampling In turn
openad the way for the fresh grass grazers Antidorces bondy
{bond's springbuck) and possibly Hlppo tragus e‘aucaphaeus
(bluabuck}

_Tha compemng prapcsal by Brink thatAnrfdorcas bondl was an
- wsxclusive grazer, can therafars be suppertaﬂ at Rose Cottage Cava
(Brink 1987:78-80). Antidorcas bondi continued to. axist aftar tha

. axtmctian of the other specles in the anclent grazing succession,

and it must have slotted in to the grazing succasalon of the extant
gnirmals.

- Hippotragus m‘ﬁger lroan antelapa} and Cannachaaras taurinus (-bltié'
- wildsbeast) appesr In the faunal record at Rose Cottage Cave after
‘the disappearance of Antidarcas bond/ and H)bparragus Ieucopheus._'_
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| spacies [Llack wn-dsbﬁest] passes by itself into the Colony." (as
qguoted in Du Plessis 1 969:232).

{See slso migration pattern discuasion in Von Richter 1871:38)

in the faunal racord at Rose Cottage Cave black and blue wildebaest
do not occur togsther until the uppermost lsvel of the aarly

- Holocane, Ja (dating to 8 380 = 70 BP). The appearance of blue

wildshaest Is sudden and therea’ter constant. Charcosi analysis has
indicated that the mid-Holceene levels ware formed during relatively
warmer and drier congitions (Esterhuysen in prep) which would tend-
to favour the expansion of sweatveld grassiands {Ellery et &/, in
prep). The prasence of blue wildabeest as well as other spacies
discussed below, can be seen as avidence for the 'Imp-rovad quality
of grass, | | | '

The tentative identification of Hippotragus cf.equinus (roan
antelops) In the mid-Helogene leveal, Pt, ccrresponds, likewlse, to
the Indication from the chercoal analysis, of a warmer anvironmant :
_-leen their sensitive habltat selaction (roan favour an open
B woodtand], thair presance In the mid Holocene cart be sean as a’ -

' further indi catlon of better quallty grass andfor- expandmg savannah
: vegetation ' : '

Flve extinct specias were identified at Rose Cottage Cave, Fquus
 quaggs (quagoa), Mippotragus leucophasus (biusbuck), Equus -
capensis (glant cape horse), Megalotragus priscus {glant hartebeest) : |
and Antidorces bonal (Bond's sprlngbuck) :
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highest carrying capagcities of all southarn African_bio.mfas
{Rutherford and Westfall 19886),

 When the prevalence of species occurring on fgr_és's_-i:'ands as opposed

to species that prefer a maore bushy and/or shrubby environment i_s' :
| comparad, there is a dominance (with the exception of the mid- -
‘Molocene Pt level} of species balonging to a grassland environment
(Table 4), This dominance Is even more evident in the 'listf containing
only ungulates. it is obvious the' 1spite flugtuations in the
environmantal conditions, the main contributors to the ungulate
gomponant et Rose Cottage Cave wers gra-z-_,ers;

The eo-cogurrance of Connochaetes gnau (black wildebeest} and
Connocheetes taurinus (blue wildebeest) in the lavels above Fh, is
very intaresting. Thou_g:h Kigin notes thelr presance In his discusslon
- of the Basutolian ecozone, they do not co-occur In any of the
-_ Qrange Free State and north- central Capa sites he analysad {Klaln
19793 114, 1979!3.45) They typrcally occupv the samie feeding
- niche and arg presentiy sgatially saparatad {Brink. parsonai .
- eommunication). A travalier to the interior of South Africa notad in | .
1 848 that: | '
'“Both species of Gnu inhablt, during a cértain pariad of tha
yaar, the extensive grassy plains which exist some -
considerable distance to the northwards of tha Vaal River, and
- at another perlod a portlon of each at least, advances to the
southward to feed upon the vegetation which ocours in that.
directlon after the fall of the summsr rains. Both species

: advanca simultansously ag far as the southernbranches of the B
- Orarge River, but on reaching those, the species here figured

lthe blus wildebeest] ceases to advanoe, and the aammon-:__i
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that ostrich oceurrad In the araa of Rose Cottage Cave. Presantly
astrich is imited to the bushvaid areas of southern Africs (Robarts
1985:1).

Environmantal implcations

Qualitstive data |

The variabitity In the species and groups of spacies discussed
above, can be used to some extent as Indicators of changing
anvironmantal conditions af a site. As already stated in the
mathodoiogy chapter, one cannot assume that the frequency of

* ocourrence of the animals in the archasological record raflocts the
- actual {blocoenoses) specles fraquency or exact composition of'fhe
faunal communitias, Given the changes in the faunal record over
time at a single site one is, howaver, able to arrive at a general
picture of the paleo -gnvironment at the diffarent parlods of site
oacupatian (Ktam 19796:7).

‘ With one exceptzon, Ceraopftheaus aerhmps (vervet mcnkey), the -
spacies campesftion at Rose Cottage Cave falls within the rangs of
species that qensti.tutas the Basutollan ecozone as_ racon_structed by
Kialn (1884:108-118). Historically this ecozone was characterized
by 8 vagetational homogenelty that resulted in a refatively low -~
species diversity in tha large mammal communities, Despite the low -
spacles diversity, the Basutolian ecozons supported the highest
targe mammal biomass in southern Africa (Klein 1984:118).
Madarn-day stu'd-i_a.-s. also point out that the .g__r_as'sl'and's have the
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movament In the sarly summaer onto the sour grassveld of the
Drakensbery, has been reported praviously (Vinnicombe 1878).

Sylvicapra grimmfé (common dulker), Oreotragus oreotragus
(klipspringer) and Tragelaphus strepsiceros (kudu) are exch: ve
“browsers and will tharefore avoid grasslands where woody plants
afe absent, The common duiker will only occur in areas that have
adequats low bushy sheiter. They do sometimes feed on lower
forbs in stands of high grass, Klipspringer only live on sultable rocky
tarrain.

~ Grassland habitat is avoided by Cercopithecus aethiopicus (vervet-

- monkey); and the habitat prefarences of Panthera paradus ueapard)
and ngefaphus strepsiceros (greater kudu) also exclude
grasslands. Vervet monkeys will penetrate grasslands along river
coursas that 'p.rn-vi'de' enpugh tree cover. Leapard also penetrate -
'n:orrha-t-iv unfavourable terrain, provided that there Is s0me adequate
o sheltaring avallabla in the form of big trees or rocky hills. Greater

kudu have a praference for broken terraln with bush covar.

. Atilax paibdfnza.s*us. '(waﬁ:'e‘r'mon-gio-ose). feed mainly on anrfp.hibrians

and crustaces and therefare only ocour near adequata water bodies.
Tha cape clawlass otter, Aonyx capensis, requ}ras apen watar and
will move away when the water dries up.

| Although fo hone matarial of Struthio camelus (ostriah) wasg -
ldentifiad, the presenca of ostrich agg shell in the deposit indlcates -
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Aleelaphus buselaphus (hartebeest) and Redunca fulvorufuls
_ {mountain reedbuck) favour gragsiands near small patches of bushes
and forest traes that afford shelter. Mountain reedbuck are
- axclusive grazers and will eat higher qUantItiés of grass in the late
- season to halance the lower forage qualrty of the grass. Hartebeast
_prefer grass, but will also browse (stomach contents w!th as high as-
a 40 per cent leaf component have been analysed),

Palea capreolus (gray rhebuck} have always been associated with
open mountainous grasslands, but recent fascal analyses have
{ndicated a 'browsing diet. Mare research is neaded hefore a decisive
answar about their habitat preferences can be reached, but | |
preliminary resedrch indicates that they have & strong tolerance for |
“cold ~anditions, which could be indicative of sourveld specialisation.

Antidoroas marsuplglis (springbuck) are intermediate feeders. Their
teeding selections are gaasonal; fresh green grass and herbs fr-ém.

. around October to Mamh moving over to leaf and. pod material -
" from araund Jurg to. August (Bugaika 1972 351)

Though -Raphiaért.rsbampEStris {steenbok) ara. i‘htermﬂdi'ﬂté‘ fé‘e-de'rs.'
- they cannot exist without the forbs In the lcswer grass levels. and are
easily affected by drought

Tauro-:ragus oryx leland) are predominantly browsers but will feed
on fresh grass In the beginning of the wet season. Th'e-irf.-_his-t'uri'c-;_é-_!-
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Hiopotragus cf. equinus {roan antelope] are very particular in their
habitat selaction, especially in respect to the tree-to-grass ratlo.
They dre restricted to savannahs where trees and grasses are the
co-dominant plant furing; they only ocour in open savannah with
extensive upen areas of iong grass (Smithers 1983). Roan aiitelope
are sensitive to environmental changes that affect the cover of
trees,

Connochastes gnou and Connochaetes taurinus (the black and blue
wildebsest) prefer to graze on short green grasses, Whan the
a-v-a-iﬁla-bil’ity of these grasses daclines with thé qns:et of the dry
5RaSoON, black wildebeest will faed on Karoo shrubs. Blue wildsbeest
will continue feading exclusively on grass, albeit of a lower quali-'ty.

D-ama/fsct:s dorcas tblasbok) are ex-clusi-vély grazers, preferring short
grass of an intermediate. quallty Thay only OCCUr on open
grasslanda. . '

Phacochoerus aethiopicus (warthog) feed on persnnial grasses and

~ their roots, rhizomes and stolans®, but prefer feeding on fresh gréen
o grags shaots, whether itisin burm. veId naar wa‘cer, or vetd in early
'sprtng ' ' -

! rhlzomes a craaging {miare or lass horizontal} underground stam whlch sand up AEW.
laaves and stems each season.
stolans: {=truriner) a stem which grows. along ths ground and roots from the nodas o
{Van Wyk et & 1988: 343-344), o
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from the greund, Through their feeding and trampling behaviour,
they opan-up the grass for grazers of interm'ed-iata quality grasses
tfor examp-le black and blue wildebeest, roan antelope) who then
proceed to feed on grass sheaths and leaves below 100-150mm.
This in tUrh réduces the végeta‘t{on s0 that the' availability of new
leaf material is enhanced, and 'u-ngula-tes Mth‘ high p-roteih
requiramants can mova In (Gwynne and Bell 1968; Bell 1969),

- i} Spacies-specific habitat requirements
The species Hippotragus equé‘nus (roan}, Connochaetes gnou black
wildebeest), Equus burchelil (2ebra), Damaliscus dorcas (blesbok),
Equus quagge lquaggsl, fquus capensis (ex.ti:nc':'t' giant cape horsg), |
Megslotragis priscus (sxtinct giant hartebeest) and Antidorcas
- bond! (extinct Bond's springbuck), are all grazers endemic to
| grassiand environments. There are, however, important differences
intheir respective grazing strategies that can be used as habitat
'i-ridic.atc;rs. | . | o
As siready dzi-'s_cu.ssed,-the ron-ruminant _.Equus burchelli (zebra) h‘_a'_é -
_-a' high talatance of low quality grass. Given their similar ﬁ'Hys_id'['ozg-y-;.
it can be assumed that Fquus quagga {quagga) and Equus capensis
| (extinct giant cape horse) had the same grazing preferences,

~ Although equids, like most grazers, will select for fresh leaf material
of higher forage quality, they can exigt on lower quality diets, __Equas_'
burchelli (zebray prefers an open grassland habitat, |
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fodder, and hence do not fequire forage of very high quality,
I--ibwe\)er, their overall fodder req.u-irerhe-nt's afe-higher. Sma’ffer |
r_uminahts need higher quality forage but have an ovarall lower

energy and pfotein' requirement.

Non-rurinant dlgestive systems process food m.ofe ra;ji-d!y and they
dre 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 enargy req-uiramehts' Smith'ers
'(1983) and McNaughton {1886:277) note that zebra supple;nent
their low quatity high bulk digt by eating a lot of grass seeds

The abllity (and morhop'lngical cnnstra-ln-t} to utilise discriminately
only certain componerits of the grass by differant ungulate species

. leads to an interdependency of species in a seasonal grazing

: successron on grasslands {Gwynne and Bell 1968; Bell 1969; Bail

: _1971 Leuthold 1977:21- 27; McNaughton 1985) When the f-zward
st_art_s_to lose Its quality through prolonged gro.wth or at the end_ of
tha wet season, large a-ni’:mTa.Is_'_aré normally the first to move Into

- areas of taller grass. They graze; trample and recv’cle nutrients {in

- the form of urma and dung) In areas wheré the forage qualfty is Iow | 3

Their behavlour rasults In new growths that then provide protsin- -
 rich grass for smaller ungulates,

Zabra, with their high tolerance of low quality food (Brink 1987:78)
are normaliy the first to move into grass of low forage value. 'Ihelr
- _diat at this stage cans:sts prtmaraly of grass stems 100-180mm
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determine a preference for utilising certain stone material, their |
frequency of oeeurrence In the utilised assemblage should be

__co.mpared_ to their fraquancy of occurrance In the 'genera!
assemblage. Flake-blades occur 5,71 times more frequently and
flakes nearly twice as f.ra_quen-tly-in the utilised assemblage than in
the general _ass-em'blaga. Formsi tools also occurred 3,8 times mora

-~ in the utilised inventory than the genersl Inventory. Ninaty per cent

of the stone matarial chosen for utilization was manufactured on

~ opalina.

- Table 11 lists all the stone material that displayed previous episodes
of flake scarring. Fifty-fiva artifacts ware identified as having baen
manufactured on older stone artifacts (1,88 per cent of F4tal |
sssemblage), ant were classifled as re-worked. In the formal
category, two scrapers and one miscellansous too! were identified

~ as having been produced on antiques. The combinad category of
chips and chunks is the most abundant category in the re-worked
assemblage (58,36 per cent) with flakes the seconc .nost abundant
category (20 per cent}. In the H _#ﬁve-l, cores and flake-blades occur
in higher percentages In the re-worléed as-samh-i-ag_é thar thelr
'-fre.qua-ncv in the general a-séémbtragé.; flake-bladies ocour 1 & dmes
‘more trequently, cores 2,15 times more 'fr'squentlysénid. fnrmi‘todl_s.. _
3,60 times more frequently in the re-workad assemblage than the-
general assemblage. Only oider stone artifacts produced on opaling,
‘were chosern for re-working; thare is also & preferance for
transtucant opsling (61,82 per cont).
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- 66,78 per cent), C'or_e-é co-ntributed 4,21 per cent of the stone
material. Within the core catagory, 41',46 per cent of these were
bladelet cores that is, cores that are generated during the
manufacturing of bladelets. F{ake#bi-a-das contribute 8,03 per cent of
the stone matarial. Whan broken flakes are excludad, 93,93 per
cent of the flake-blades are bladelets. The broken flake-blades were
- of such small dimensions that a second calculation, catagorising
them as bladelets, was done, Bladelats {broken and complate) then
constitutes 97,28 per cent of the flake-blade category. Flakes
contributed 22 per cent of the stone material and, excluding core
refuvenation and broken flakes, 56,13 per cent of all fiskes were
producad by side-struck technology.

Only 1,51 per cent of the stone material from H could be classified
as formal, The various categories of scrapars constitute 20,45 per
cent of the formal material; scrapers form the biggest single-
category of formal tools in the H ievel, A aumber of taols with clear
secongdary retouch were broken or of such an unstandardised nature

© that they tiad to be classified as miscellaneous (broken and -

miscellaneous, 34,09 per' centl. A numbér of tools (seven) that have .
nut bean reworked but are claarly of Mld_dla Stane Aga technology, _
 were also excavated. |

A small percentage (2,98 per cent) of stane artifacts In the _H' Iéve_!
displayed clearly visible utilisation damage.(Table 10}, The most )
abundant category of utilised material was flakes (40,22 par cent)
~ with flake-blades baing the second most abundant. In order to
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Three haarths in squares Q4, 04 and LB were exposed in the H |
level, These features contained high concentrations of charcoat and
dark ash-like material. The hearth in square 04 had a number of
é-mrﬂ-tl. blackenad boulders packed 'a-round- the parimeter of the ashy
concentration. In L6 a big, flat rock was centered in the hearth and
a number of small, haat-splintared stones were spread outside tha
perimeter of the ash-ike material, |

Between squzras 04 and P4, g stratigraphicelly complex festure
was noted. A clearly defined pit, gontaining ovar 'Gkg af amall
fragments of bro_kgn tong bone capped by a luyer of stones, was
present. This pit was so densely pankad with small fragments of
long bone, that at points in the excavation, It was like excavating &
stratum of bone with no other depms'lt in between. This refuse pit
appears to ba located on the remains of an older pit that,
Stratigraphicai!y, belongs to the DB level below H,

- A sacond smaller pit-like feature was noted in Q4 but, spart from
dark soft sofl, contained nd recognisable materlal,

‘Stons materlal

Leval as & unit

The inventory of stone material fram H is providad In Table 9. The
- mejority of the worked stone falls Into the non-formal aatagory
(98,49 per cent). The blggest contribution to the storie material is
the combined category of chips and chunks {a combined total of
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depressad the deposit underneath it into a nearly step like formation
{se& Figure 8, LB section drawing). The black landad in & s!énted
position with the highest section of tha rock on the western side.
Because of the rock, the link of continuous 'decsit between the
sastern and western areas of the excavation, was complicatsd.
After the fall of this block, human occupation of the cave wes
resumod and deposit formed aver Iand around the sandstone block
and by the end of the Ja ocecupation, deposit completely covered
the rock. | - |

Although the H teposlt is not the first leve! that was formed after
the s_‘aﬁd.étoria* block had fallen, it s the first lavel of deposit that
started to cover & portion of the rock. Depasits that formed after
the fall of the sandstone bluck da not display a visible link. In the

~ Ingtance of the M leve!, the discontinuity around the sandstons.
‘block Is further c-o_m_plicatad by a cut~away trench of {subssquent} .
CM daposit dug into what would have been H deposit in squares
N4, N3, and sections of M8, The H dapasit on the gagtern sids of
the sandstons block is of & slightly diffe-i'ant colout and has _
pmducad a date of 9 250 £70 BP. Thls s older than the H date for
the deposit on the wastern side of the sandstona block

(8614 %40 BP), However, no tachnological differsnce could be
detactad batwean the samples from the two areas. and, | m order to -
incraase the sample size, the materlal from the two areas has bean

~ combined. |



CHAPTER SIX

H LEVEL

~ Features | |

The lowermost Oakhurst level — H — is only present it the

northern part of the excavation in squares Q4, P4, 04, N4, M5, L5.
14, KB, and JB {Figure 10). The absence of this occupation leve

in tha southern part of the excavation can be sttributed to & number |
of factors such as the removal of deposit by SUr:ce_a_slve occupliers,
the scouring away of deposit by subsequent water action, or the
limited spatial extent of H ocoupation,

The younger CM level cuts into the H level in two places. As can be
seen ini the section drawing, in sgquares P4 and N4 the CM level
~deposit cuts. abruptly into the H deposit {Figure 4). This cut-away is
~ so abrupt, and the sidas at a distinct 90° degrees angle, that it
sasms that the H deposit was deliberately removed by the

~ generators of the CM dapo‘sﬁ: The H deposit does. therafore not -
form a continuous level and weuld not have been understead if tha
‘gite was not excavatad ona broad spaﬂal scale. o

" Probably at the .en‘d_. of tha Last Glacial Maximum a large single biock
of sandstone was dislodged from the roof of Rose Cottage Cve"._.-'
This dislodg-i-ng occurred during a hiatus in ocoupation and lended in°
the intersection of levels dated to 20 600. £ 250 BP and _
| 13 300 & 150 BP, It coverad an area of ap‘proximatq'ly' 3m? and
waighed several tons. The impact of this black of sandstong -
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| MUB graph displays a large difference betwesn the MUB values for
the late Pleistocens and Holocene. |

A strong preference for hunting large ungulates (as opposed to
madium and smaller unguistes) could be at the basis for the strong
reprasentation of the large ungulates. As referred to previously, the
“soclal decisions and control ovar hunting patterns can be detected
at Ross Cottage Cave. This occurrence will be discussed i more
detail in tha final chapter.

Given the aim of this dissertation, it is important to ramember that
the ultimate endeavour of the faunal anslysis is to understand the
utiization of "the meat around the banes", that Is, the I.rﬁerri-ng of
human behaviaur in the exploftation of animals, The next step In the
development of this dissertation is a discussion of the patterning In
- the archasological material prmarlly caused by human actions and B
“decigions. | o
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and can therafore recover more easuy from enwronmental
- perturbations than larger species.

The lower temperatures during the I'a't'e Pleistdcene at Rose Cottage
‘Cave (as indicated by the ¢harcoal analysis {Esterhuysen in prep))
would have led to a decrease of primary production of the grassiand
{JF Thackeray 1980:223). This would have reduced the cafrying
capacity of the grassland. Equus capensis and Magalotragus priseus
are Iarge ungulates with a postulfated slow reproductive rate (JF
Thack.aray 1880:222) as wel as an overall high snergy need (Brink
1987:80}. Thelr extinction can thus be attributed to the progressive
dacréass of the grassland carrying capacity during the iate |
Plelstocene.

Thae relationship between the expetted biomass (MUBe} and
corrected (MUBK) biomass, provides further evidence for a high
blomass in the late Pleistocene. Given the éigni-f‘icant relationship
betwesn expected and archaeclogical biomass in the late
Pleismcene, we can assuris that it is not presarvational bias that s
__the reason for the larga ungulate presence in these: Ievels . -

) Although the model does not suggest that thera is an over-

: rapresanlation of large ungulatas in the ate Pienstocene, the plotted

*Ak part of the caleulation of the corrected blomass, the equation propoged by
Bahrensmayer st a/ (1978) as a gorrection far the praservetianal blas agalngt small
animals, was caloulated. A two sample 1test zhowad thet the archaaoiogical MNL and.
tha corrected ablundance astimate is highly correlatad (t=«0.068; P=0.88; d.f. w8}, This
supports the abova avidenoe that there Is no undue praseérvational bias againgt tha
smaller ungulates (excapt, of courss, in the late-Halotens lavals} |sae forthaomlng
publication Bngéla and Grant),
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animals with a low bodyweight (MU‘Bk‘-), ware 'c.a-icul'ated, for Rose
Cottage Cave (see again Table 7; Figure 9). The hypothesis that
~ there would be no diffarénce between the expected biomass. |
(MUBe) the corrécted biomass (MUBK} and the arahaeologlca}
blomass (MUBa) was tested by Stuclsmts T-tests®. The relationshupa
‘between expected and corrected, and expected and arch_aeoiogma-t
were statistically significant {h_the late-Pleistocene and early-
Holocane levels (Table 8), There was thus no overrepresentation of
large ungulates nor a preservational bias against small animalg In
these levals. o | |

As can be expe-cted.-'the biornass values calculated on both the
archasological and corrected formulas, are the highest In the late
Pleistocené. The decraase in blomass In the Holocane is linked to an
increase {n the ralative sbundance of small and medium ungulates
“and cancom:tant dacréase in large ungulates, JF Thackaray

(1280: 222) suggests that the increase in the relative abundance of '
~gmallpr ung_.ul_atea gs well as extinction of larger specles, can he |
' linked to their regpactive fé’-pfddufetlw strategies and thus p.opiu.lsa.;tion_
'- re.e-aifery_ ;pti-téntia-l. Sm-a.ller_ Sp.a.cies'have a8 higher ra“'p_roductive rate

*HNO ! MUBS/MUBK = 1
_ Ha : MUBa/MUBK # 1

M(ZI0 @ MUBe/MUBE = 1
Ma  :MUBe/MUBa # 1

Althgugly netther the Rose Cottage data nor the published data s normally distributed, |
have daglded to continue using the student's T test In order 10 compare tiy rasalts with .
tha resuits obrainad by Thackeray {see farthcoming publication dlsouaslng statisﬂum
problams with this teshnigue, Engala and Grint).
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biomass (MUBa}” can bs used to understand selective pradation as

wall as preservetional biases at the site.

The model postulates that when there is a significant 're!ations'hip
betwsen expected (MUBe) ard corrected {MUBK) values, it Is an
indication that there is no preservational bias against small
ungulatas as well as no sslective predation. Whan the relationship
hetween expectsd (MUBB) and farc'h-aeoiog-ic'al‘- (M‘U-Ba_} biomass is

-sign-_ific.an-t'. there is no over representation of large ungulateés.

Samples 'St:ud-ent t-test | Implications ' '
MUBe and MUBk si-gn-ifi-cant no preservational bias against small
anirmals |
(ie. taphonomical blases factared out)
MUBe and MUBa | significant no over representation of large
- | | ungulates |

E The archaeological MUB values (MUBa}, the a.x.pe_dt'ed M:U'Bf_v'aizua's B
(-MU.'B?BJ, and the _val'ues as corracted for p?aSa-rvéti-ona:-l bias a-g.ainst'- :

‘Expacied Mean. Ungulate Blomass

(MUB) anlD (L4230 + .88,

whare

N = numbor of spectes In community,

{log IMUB)a = {0.123 x N} +» 0,86; as daterminad by F. Thaakaray 19801218, This .
- gquatlon was daveloped by using non-linear regresaion on data collsoted in Namibia. It

{8 racognised that thts aquaticn applies primarily to Namiblan ecologles! condifions.

{F, Thackaray 1980: 218} but, given the-lack of similar data for South Afrea, It was

dacided to apply It to spacies identified ot Rose Cottage: . Thackeray algo applies this

© datd to spacies identifled In Meistopena and Holocene levels at the South Afrlcan sitas

- of Klagigs River Mouth; Nelson Bay Cave, Bodmplaas; Elands Bay Cave, as wall a§,

Apailo 11 and elaven othar Namiblan §ltes), _
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() Mean Ungulate Biomass

As a further indication of environmental conditions during the
‘accupation at Rose Cotta-ge Cave, the Mean U’ngﬂlat’a Biomass®
{MUB) has been calculated for each level {Table 7; Figure 9).
Thackeray (1980:216-223; 19881} est ablished that the statistical
ral.a'ti-on-s.h_i'p: between the biomass calculated on the species |
observed in the archasological sample (MUBa), biomass corrected
for 'prsservat'iq'na-if bias against small species (MUBK)® and expecta'd-'

*"Mean Ungulate Biomass
v (Bind)
MUB=Y" i
whara :
B = ‘mean adlt mass of sach species

nl = no of individusis of aach specios .
N = total numbar of animals in community,

" YCorrected Mean Ungulats Blomass
(1B oY ABLTEL
where

Bl = maan adult mess of sach specles
N « total numbar of animals in each community

SR - S
(0. 89 oy (hodywelght] ~1.2)

{Fa 8% determined by Bahrensmaver st-al 1979 and. ¢otreotly publtshed By. £, Thackeray
1980; where Fs « frequancy of eceurrence of species), -
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the correlation between Mn and any of the other levais wera in the
lower 40 parcentage and upper 30 percentage range. The internal
corralation of faunal species composition in c-:'onteh&poraneous
lavels, was well defined and showed a stepr- - ..+ttern of reduced

correlation over time.

The abova evidencs is seen as an indication that the faunal
selaction at the site, though always confined by the parameters set
by the environment, was under a strong degree of soclal control, 1f
the huriting pattern of the communities occupying Rose Cottage
Cave was based purely on environmental avallability, it could be
expected thet the reconstructed faunal community strusture would
ba as highly variable as the fluctuating environment (Esterhysen in
prep)“. The reconstructed faunal communitles displayed a marked
degree of uniformity within levels closely dated, and corresponded
‘to broad technological periods. |

A glmilar pairwise Spearmian rank correlation coefficient was calcuiated on the plant
sbecles prafiminary identified through the charcoal analysis. In contrast with the strong
sorrelations batween thie faunal communiities of grouped lavals, a highly varlable ploturs
emarges for the plant species. A large proportion of the correlations are not significant,
Some of the lavals are sa highly nagatively carralatad that it cannot be, statistically, by
chanta alone (M.Grant personal communication), Althaugh [t 1s knowh that there are: :
prafarrad species during the collaction af firawood {Archer 1990, It 1§ still assumad that
charcoal analysis roflagta environmantal changes more agcurately than faunal evidence.
it Is thus assumed that the high degree of plant spacies variabllity between the lovels.
refiguts the changlng anvironment mare accurately. Unfortunately. thase galouiation ara
preliminary and conclusive fntarpratations awalts final idantlﬂcatlnn work {sae
Esterhuysan In prépl.
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Tho area of L5 and M5 contained the highest frequency of formal _ |
tools. Most of the bladelets as well as broken flake-blades were also
excavated in thess squares. The three backed tools excavated in H
wara also found In this area, It thus saams that in contrast to the
cores, chips, chunks and fiakes {1.~terist of the first stage of
knapping) stone that was mora elaborately processed, ocour in 8
‘s@parate arge. Thisis a -rel.a'ti.\?elv sacludad-'a'ra-a that Is located
betwean the big sandstone block and the sandstone boulder that
resultad In the f'orma}t_ion of the cave and shored up the d.ép’osit (see
_Fig‘ur-a’s 2 and 10). On excavation, squara LB also contained a blg
hearth with a number of haat splintered stonas as v s a flat
block of stone that could have functioned ideally as an anvil,

As can ba expectad from this digcusalon, whan the avenness and
richness indicas are considered spatlally, the non-f-orm-aj agsamblags
“has the lowest richness and lowest everiness iri:cliées_in the area of
mua:re.s' 04 and P4 — the typical pattern axpected In a kﬁapptn_g
| ares, The fsa’mﬁla siza for tha spatiai distribution of formal 'tooi:s is

very sman {and ignoring those square wherg the sample size ia Iess L

“than thres), an indication of & high rlchness index far formal
matarial can be found In square L5. The spatlal diffarantiauon of the
~ formal and non-forma! materlal is thug borm out by thi diversity
indices. '

it is of intarest to note that the highest concentration of ostrich 8gy
shell s In squares M5 and N4. This area contains a low frequency
of non-formal stone tools, but & high frequency of formal stona. It
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at Rose Cottage. 1t can aiso be seen as an indication that maat was
& vaiuable resource and that -tﬁe option of gourmet utilization of |
only the choicest parts of the hunt, was not exsrcised.

Spatial configurations

- The spatial scope of the H level was iimited and it is recognized that
the ar.c'haeei-'dgi-cai-axc'-av_a_ﬂan dogs not corre-s-;jond 1o the completa
occupation ares of the inhabltants of the cave at the H period. The
‘gpatial patterns detectad are tharafore painfully incomplete. None
the less, | will discuss some indications of the spatial articulation .m‘
material culturs. | |

The high concentration of cores in square P4 coupled with a high
concentration of chlps and chunks in the two adjacent squares of
Q4 and 04, clearly poims to & confinad ares of knapping. The spill
ar a of refuse around the knapping of coras, has been well
decumented (Toth ard shick 1986: 27- 28; 65} and it is tnterestlng
to note thet squares Q4 and 04 both contain small hearths. Given
the high presence of ﬂake-biadas in the H assamblaga itls
interesting to note that end-struck flakes appear in & spatially more
'canoantmad ares than side-struck fiakes. Although the highest
occutrance of flake-blades ls In-LB, the highest occurrence of

* utilised bladalsts is in P4. it thus seems that, soms of the |
- production process of bladelets, as well as thelr eventual use was
spatially congentrated in tha araa where the flrst stage of knapping
also ocourred.
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As disc-ussje'cl.in the methodalogy chaptar {Chapter Four), the
diversity indices provide a ‘shorthand’ assessment of the structursl
‘properties of a sample. The H level doss not display a strong
difference between the structure far the non-formal and formal
stong assamblages. Although aiming at different snd-rasults, the
knapping procedures for the non-formal and formal agsemblages
saam to be clossly related. it is proposed that the producers of the
stone artifacts in the H lavet wars not making an effort 1o estabiish
 the formal tools as a distinct category {See Chaptler Ten for further
_ discussion of diversity indices).

When discussing the food and dansity velues for the skalatal parts
idantified in M, they need to ba considered separataly for sach
bovidee size categary. In the bovidae size catagory 1 the bone
agsembiage 8 due to human tra-ns-pbrt declaions and not bone
attritional factors. This utiity curve indicates that nearly complate
‘carcassas of animals in this size category wera brought back to the
~ slte, In the bovidae size c-a*tc-zg_m?ieaz and 3, the dominant driving

- factor in the e-o@tfuctiﬁn of the bone assemblage, is the specific

density of the bone. A bulk consumption strategy is a visibla, but

- subordinate factar. None the less, It is reasonabls to suggast that
for size categories 1, 2 and 3 most of the animal wes carrled back
to the hom'e- base. In turn, this could be seen as an indicatien that .
the hunting parties had to be a relatively large size to be able to
"-cz'air.rv- -'auc’hj.a large percentage of the killed animal back to the s-its..-_-
Hunting was prabably also carried out close to the sita but the main
‘focus of sattlement dig not move to the killed animal and rematned

B o e P
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gana_ré-} occurrence (3,8 times more). Thus, although utilitarian
- activitles ware primarily performed by fiake-hladas and flakes, in the

H level formal tools ware elso used exténsive'l-y. The high incidencs

of opaline material in the utilised assemblage could be indicative of
a pref-ar'an‘.ce fdr matarlal that producas high-guality cutting edges
and provides a greatar dagras of control aver the knapping
technology. It could also, however, be a factor of ease of
identiftcation. An éncma-iy is the prasence of a number of churks
and chips with utilisation damaga. Althgugh this cuu_Id be attributed
to errangous identification of utliization (but see digcusston in
Chapter f—‘aur)‘, the preliminary residue analyses at H-'os'é Cottage
Cave Indicate that thers are organic residua on chunks and points to
the fact that they have indead béeh utitised (personsl conmment B.
Williamson). It Is not clear, however, whether the utilised chunks
tand chips) were used in thelr present morphology or whather they
- are the result of utliised edge of stone artifacts being 'cleaned’.

In the re-worked assemblagr. there Is a preference for opaline
material, with & strong salaction for transiucent opaline. When the
_ﬁferfaresnéé for -dp:&i_lna--!s geen In conjunction with 'the'h‘ighf |
proportion of cores, It can be pmp-as-.ed: t-ha-'__t' the stons n"!'a_teri-ai i‘-'rom _
previous occupation levels was primarily seen as a source of raw -
- material, The selection for transiucent opeline could, however, be
indicative of a non-technical consideration. The H level stone

_ assemblage also contained a number of unworked Middle Stons Age
plecas (7). Tha H lavel was occupled after a hiatus and clsarly
‘material from previous occupations was ploked up and re-used.” o
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Discussion |
Level &s & unit _ _ .
As can be expected at ah occupation site, the stone assemblage ot
- the H level contalnis @ high numbagr of chips and chunks. This
indicates that stone kn.appinig took place in this level. Typical of an
 Industry datad to this period (8 614 +40 8P and 9 250 £ 70 BP),
the majotity of the flakes are side-struck, Many flakes had a broad
striking platform and meny large macro-lithic flakes were present.
“There is quite a sizeablé contribution of bladelsts, which can be
sgan as g technological carry-over from tha bla.delét-domi-nated
'i.n.d:ustﬂ:as- in the fevels below H.

The formal asszem-blaga_ in H contained & numbar of miscelianeolis
and broken tools. Coupled with the low parcentag:e of formal tools -
(re!at-iva to other levels st Rose Cottage Cave) this must be seen ag
Indicative of the- 'informal' rigtiire of tha retouched assamblaga in

 the H leval

" When the fréqueh'cy‘ with Jvhfch certsin typas of artifscts appear in

the uttﬂsad catagory ls cnmpared with their frequancv of ocaurranca‘j o

- In. the genera[ assamblaga. it bacemea clear that certain stbna ’

© matérial categories were preferaritially utifised. As noted abiove
~(Tabla 10}, flake-blades accur at §,71 times and fiakes at twice the
 frequency in the utifised category than thelr occurrence In the
-g‘ah.jera-i assemblage would lgad one to pr.ai-dic_t. There Is-also a
preference for utilising specifically end-struck tiakes. Fcrmﬁf tools
_aléo h.a-va a higher aceurrense in the util.ls-ad: -as-séﬁ‘rbla_gﬂa théﬁnitliéir
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i _order to establish which of the two patterns is dominant,
 @pearman rank-order correlation coefficiants were cal’culafed' {pair-
* wisa). For the bovidae size cstegory 1 the relationship between
percentage occurrence and percentage density is not significant,
while the relationship batween percentage ocourrence and - | |
pereantage food value is significant, positive and modarately- strong.
ebov 1: %MAU & %den p=.0673

| %MAU & %FU! p=.0404, f=,6482

Bovidse size categories 2 and 3 have significant re-lé-tiunships--
hetwesn pe'rc.antage occ:urfeﬁca and percantage density. The
coetficlent lavel for the relationship of percentage density and
_ pérc.en'iaga opccurrence is hnwévaﬁr, higher than the coefficient levels
for percentage occurrence and percentage food value. In size |
category 2, the correlation coefficlent for percentage accurrence
and. percentage dansity Is high whersas the corralation coefﬁciant
far parcem:sge occurrence and percentage food value, while not
_ummportant, Is far lawer. In size category 3 the curmlatian
. _coafflaiants for percantage oceurrence and percentage denslw ﬂs
well as percentage occurrence and percentage food value arg -
' eamparable _ | ' '
sbov 2: %VIAU & %den p=.0005, r=.9687
%MAU & %FUI p=.0108, r=.7101

sbov 3: %MAU & %den p=.0385, r=.9256

CHMAU & %FU p=.0414, r=,9122

P S
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and O4. It was dens-ely fillod with small f'ra-g'men.ts of mostly long
bona pieces. This pit could have been purposely du'g for the burying -
of refuse bone; o it could have been constructed for another
function that became obsolete, and it then was recycfed as a bone
refuse pit

The skeletal parts ida.htif‘ied to bovidas were grouped into the four
size categnfiés and the denaity and food values wers calculsted
(see Appendix Two). XY-scatter plots were produced (Figure 20).
: The sample size for bovidse gize category 4 was too small to
warrant calculation. '

For bovidae size category 1, 2 and 3 the percentage occurrence
plotted ég-a-i-nst the percentage food, display, by visual inspection,
consumption site bulk utility curves. The piots for pe-rcentage
occurrence and parcantage dénsity-demonstrated a stralght lingar
 relationship. The plotted relatinnship between food valus and

" ooourrence indtaates that a bulk utilization strategy was failowed :
- during the occupation of H leval; skeletal parts with mo.d._erate.. and

high fnad 'va'iuas are present at the site and it is thus clear tha’t only .

.skelatal parts with low food values were not bmught back to the
slte‘ On the other hand tha linear relatianship betwasn percentage
ogeourrance and percentage dangity mdicatss that the survival
_potentiai of & bone in the H leval ls dlrectly related to its spech‘ic
density
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remnants of soma burnt organic matter. Significantly, the two
" gfjuares that containgd some of the lowest density of stone materiat
and no faatures, squares M5B and N4, containad the highest
goncentration of ostrich 800 sheli. Ona very small ostrich egg shell
bead {4.8Bmm in-di_-a-me'te-r) was excavated in square P4, while four
 half-finished beads wera excavated in squares 04, P4 and Q4.

{Figura 17}, |

- Worked bone

Two piecas of polished long bone were excavated Ini square P4
_ (Figure 18}, Although the one p}ece Is not complats, both'have 8
tri_ﬁngul.;ar m.,or.ph'ol.og'y as wall as smoothed edges, arid this 'lé.a_-ds
one to interpret them as awls.

'Bone matarial

The H level produced one of the richest bane assemblages in Rosa
- '-Cottage cava - over ng of bone wag gxcavated from: the nine

gquares that const:tute H. Most of this bons (7. 9kg) came:- from B

o squatas on the westarn side of the blcck of sandstone (Figure

19}, In this ares, the bone was sxceptionally well preserved but
~in small fragments. Bone on the eastern side of the block of-
sandstone was not as wall preserved. '

: As already discu-ssad in the -se_lctidn deafing with t.he_ features |
excavated in H, a bone-filled pit was situated betwsen squares P4
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' 04 are also the squares with the highest occurrence of quartz. Raw
matarial ‘othar-than-opaling’, have the highast frequency in squares
Q4 and 04 {Figure 15).

Whan the diversity indices for the sfone material are caloutated for
sach square (Figure 16}, the highest richness (that Is, the widest
varietv of artefact types) fcrr the formal material is in square LB, and
. for the nan—formal matarial in squares K& and JB. The lowest.

| richness for the non-formal material is in squares Q4 and 04; thesva :
two squares alsa have the lowest evenness indicas for non-formal
material, '

Three very clear hollows were visible in the biock of sandstone in
square LB and MS_. These depressions were small, round and about
100mm deep, with smoothed edges. It seems plausible that these
hollows were used for grinding some material. The th piéces of
groundstons that ware found wera In the square adjacant to these

_ ho!!ows ' '

Gstrlch egy: shell

Inthe H tevel 88, 89 of ostrich aggy shell was excavated (Flgure
7). The ostrich egy shell Was very soft, decomposed and-
fragmentary and | am thus’ not ab!e 10 eompare its welght with the |
- welght of a fresh ostrich egg shell {+ 250g). A few pleces in
squares L4, N4, 04 and P4 displayed a black substance on th_a S
surfaca. It was not clear If this was from manganese staining of the
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- Figure 11 lists the stone matarial from Hin a diagrammatic .
spattal basis. The highest occurrence of cores is in square P4 with
the highest percentage of chips and chunks in the two adjacent
squares of Q4 and 0O4. This ares dlso has a high concentration of
and-struck flakes (squares P4 and 04}, in contrast with side-struck
flakes which are spatially more evenly spread across the H laval,
'T_h‘e highest concentration of bladelets is in square L5 whilst broken
bladelets occur in 'hig'h frequency in squares M5 as well as P4.

The sample of formal toals is small and spatial patterning shouid be
approachad with cuution. What is of interest though is the high
occurrence of backed tools in squares L6 and M5 - the area with
the highest frequency of broken bladelets. |

Figure 12 presents the spatial occurrence of utilised stong
| a’ftifacts. The highast concentration of utilised stone material is in
squares P4 and 04 which Is the same area whera the ganeral
highast ooncentration of stone artifacts oceur.,

The highest occurrence of re-worked material Is in squarg MB. The .
spatlal distribution of heat-altered material corresponds to areas
where hearths occur (Figure 13 and 14} '

The spatial distribution of raw materlals for H Is schematically-
represanted in Figure 18. For the non-formal assemblags, the
ighest oceurrence of opaline is in squares P4 and 04, with a
 sizeable component of opallne In squares M8, L6, Squares P4 and -
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- The divarsity indices {richness, svenness and diversity) for the total
H stone -as_sembl'ag-e,-were calculated separately on the formal and:
nan-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 usefulress of these indices
~ lies not in their absolute values but in thelr values relative to each
other. For the H level, the indices calculated on non-formal material
are lowar than the indices calculated for the formal tools. This

' indicé-fe-s that the non-formal assemblage is less vatiable than the
format tool assemblage (owaer richness}, and c-harac'teriséd by a less
even spread of items par tool category {lower everiness) indicating a
greatar 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 with a restricted and standardised rarge
af stone wrtifacts (tool types). |

 Spatial configurations

Although the spatial extant of the H _Ievel_ was not extensive,

distinct featuras were excavated and it is valuable to consider the
spatial d‘istr_i'but_ion of material, As already stated, the greatest pért

. of the stone artifacts assemblage in tha H level Is constituted by
' hoh-fcsrmal materlal; It is thus no surprise that the spatial distribution
of the _h.on-fo'rm-a'l matertal is the dominant force in the spatial

patterning of the combined stone material, | |



74
A number of stone artifacts in M displayed signs of having been
attacted by high temperatures (Table 12}. The frequency occurrence
of artifacts in the heat-affacted assemblage, is not much different to
thelr frequency of occurrence in the general as.‘semblzag'e - for
axample chips and chunks occur at 66,78 per cent in the general
assemblage and occur at .'1‘6,25 per cent in the haat-affectsd
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 groundstane pieces ware found - a fragment of a
palette and two pieges of an uppek grindstone. The groundstong
pleces were so fragmentary that ona was not abl'e to tell if they
wara from a smgle grindstone or from two separate grindstonas
Small fragments of ochre and haematite were also found n squares
P4, 04 and M5 (Table 13).

. The raw materials used for stone matetial in the M Ie.vel_ are glven in

" Table 14: Opaline is the materlal of cholca; 61,2 per cent of all Aon-
formal materia! Is produced ¢n opaline and 90 8 per cant of alt

| tormal tools are manufactured on opaiine Thera s also a preference "

for the production of artifacts on translucent opalme When the

_stona material manufactured an opaling Is consldared, it is clear that o

52,18 per _c_:ent of t_he non-formal material are translucent o_pahne,
and 80 per cant of the formal togls are produced on translucent
opaline. Not-with-standing the prefarence for op’a-line,’ a size-able
component of stone matarial wag also manufacturad on _-hOrnfélsf,- )
tuttaceous rock, quartz and other matarial, "
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analysed. When combined the broken and unst&ndardnsed’
miscellaneous formsl tools form the b:ggest category of fc:rmai tools
in CM.

In the utilised assemblage the preforence for utilizing flakes and
blades is quite clear. There are oniy three utilised formal tools In the
CM assemblage. ft thus seems that bladeas and flakes were pr}m_a_'ri}y '
usad in economic activities, whateas secondary retouchad tools
probably fulfilfed some other purpose. Once again, the preferance

for opaline material is obvious and this has already been discussed

in the H level chapter, |

As for the H lgval, there is & strong preferance for Qpallnfs" in the re-
worked catsgory. Within the re-worked category a strong emphasis
‘was placed on the manufacturing of formal toois. The choice of anly
opaline matarial, coupled with the high incidence of cores point to

- the fact that pravious oucupation material sarvad a8 8 ready souree
of raw. rmaterial,

Compared with the H leval, in the CM leve! there I a graater -
polatity betwean tha richness and avenness Indices calculated on
 the non-formal -m&t@ri—al'-and the richness and evenness in.dﬁl’éés

~ calculatad on the formal matarial (see Table 22J. This indicates that-
in the CM leve!, more emphasis was placed on creating a-differance
betwesn the formal and non-formal, stone sssemblages than in .-th\e'-_
H level, '
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assembiages that ars primarity produced due to bone destruction

factors and it would be wrong to try to deduce any human trensport -

dacisions in such an assemblage.

The sample of skeietal partg in the bovidae size category 4 is so
small that the statistical reiationships were not significant..

Discussion

The broad area of deep CM deposit in squares N3 and N4 {next to
the block of sandstone), contained no don_vanti.ona.l features and
could be deslgnated as a relatively ‘empty’ space. Although no plant
material was excavatad in thig area, it would have been ideal as 8

- bedding hollo ~. The 'faétura_ Is adjunct to the highest section of the
block of sandstone and, at tha time of the CM occ'upatien this

could have functionad as & natural wind barrlsr, Although a
substantial amount of ostrich egg shell was axcavated In sguare N4-
 the ooourrence of ostrich egg shell in bedding materfal is not |
unkn'bwh (g0 similar gceurrence in 'El:ep'ha-n-t 5hel-t'br; Wa‘dley_ _1-9-7"9’)--. -

~As can ba axpectad at an ocoupation stte, the hxgh numbar of clﬂps -

- and chunks 55 well 85 the presence of caras indicate that stona
knapping toak place in the CM lavel, Un-fortu-nata-lv, CM hag a low
numbsr of cores, Th:s small parcentage of cores could passihly ba
due to a sampling blas. As can be seen in the discusslon of -

invantorles for more gomplete lovels, cores tend to oluster spatially

. and tar the stone assemblage, not all the squares in GM ware
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dersity, as well a8 parcentage occurrence and parcentage food
value are all significant, positive and strong:
ebov 1: %MAU & %den p=.0022, r=.9679

%MAU & %FUI p=.0088, r=.8168
sbov 2: %MAU & %den p=.0004, r=.7868
%MAL & %FUI p=,0003, r=,8083

8ince all tha ralationships ere statistically significant, It ig important
to look at the degrae of correlation. In the bovidae size 1 category |
the strangest correlation is between percentags goeurrencs and
percentage density (96,79 per cent], Indicating that the primary
pgensrative factor was the factor of bone density. In bovidae size
category 2 the correlation betwesn percentage occurfence and
percentage tood valua is marginally stronger {'8_0,63 per cent) than
th cotrelation betweén pe’fcenta*ga aceutrgnce and percentags |
denslty (78,68 per centl, This Indlcates that the food value of each
'skelatal par’t {processad In a butk utility strategy) was the domlnant
-causal factor in the formation of tha assemblage
. In bovidae slza .gatteg-.d.bst 3the _rglﬁti‘dn_s'hirb-betwsan; pa:re'entég':e- __
- oceurreénce and percentage density Is significant, positiva*' and
' 'strong, wharaas the ralatlanshtp batwe.an parcentaga occurrﬁnt:a
 and percentage food valuie is not significant: -
ébov 3: %MAU & %den p=.0183, r=.9630
o %MAU & %FUI p=,1304
According 1o the sketatal part model prapas&d by Graysan {as

discussad In Chapter Four); the above reiationships are !ndicativa. L
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éon.cEntratic:'; of bong in t'ha area to the west df the big block of
-sandstons. |

A for the other levels at Rose Cottage Cave, the skeletal part food
ira!'u_c-:'s wara caloulated for bovides groupsd Into four size |
categories. XY-scatter plots wera genarated for the skeletal part
parﬁentage oecurrence against percentage food values. For all four:
of the bovidae site categuriias, a bulk uﬂnty strategy bacame
apparent {Figura 25)

Whin the density and food values for skelstal perts in slmilarly
‘grouped bovidae size categorlas ware ualculated, bovidas size.
-categarfes 1, 3'and 4 displayed & similar curve betweer: parcsntage
otcurrence and percentage density as the above-calculated _
relatin.nsh-i-g. betwean percentage Qccurren_ce and percentage food
value. The plot of the percentage density calculations for bovidee
- size catagory 2, exhibited 4 stréight linear ralationship batwéan-_
"-percantage oceurrence and percentage density, that is, the
o preaervatinn potantial ofa CW bcna In baw‘dae slze category 2 Is I o
dIrar't ralationship to its denslty ' "

In .ah-'e‘ffb-rt to --datéfmin{a-'-wihetiiaf the food vaiue or the density
valug of the bone was the primary factor in the genaration of the
archaeological assamblags; pelred Spearman rank-correlation tests
werte dona. fn the bovidae size categories 1 and 2, the relaﬂon&hips o
“between percantage accurrence and percentage densitv, as walt as e
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Worked boné
A larga number of worked bone pieces were excavated in CM
(Figure 23], Four saparate pleces of broken link shafts were
excavated with ane plecs fsti'{! angular and unfinished, An interesting
plece of bone material with 8 number 'n-f'c.lear nagative flake scars is
iustrated in Figure 23. These flake scars could have been caused
by erushing during ma.r_rew extraction, but given the regular natuire
of the nagative flake scers, it is suggested that this. plece s the
rasult of co-ntkniled bone working activity. A plece that can be .
‘described as an awl as well as a plecs of highly polished bone flake
Indicates that bone materlal was used in @ number of activiti_as.'
Figure 23 shows the root of a polished and smoothed tooth, The
tooth was so higitly polished that the dirsction of the striation marks
could not be detected. '

. Bana matarial

_Basad on l‘hﬁ weight of the bone It can be sald that bone was wa!!
preserved n the CM lavel over 11kg of bone. fragments ware

. axcavatad (Figum 24) of whmh 204 fragments were }dentrﬂable. o
| ‘Untortunatsly the in situ bone was extenslvaly fraeturecl dua tﬁ
unknowrn pust»depositional fagtars, and thus erumblad on

- gxcavation. In the level above CM — Ph — 12kg of bone was
‘sxcaveted, but 418 fragments ware Identifiable to either specles,

- -g‘eﬁus- or glze category. Although the refuse bona weight is ' _
relatlvely well spread over most of the excavation, th-e_r'e s a mg_:herr o
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As for all the other levels, diversity indices (richness, svenness and
standardised diversity} were calculated (Table 22), These indices
ware calculated on the combined assemblage, non-formal material
and formal material. When the indices caloulated on the non-formal
matarial are comparaﬁWi-th the indices calculated for the formal
tﬁ-atéria{ the expectad pattern of lower richnass and far lower
gvanness for the non-formal material emergas In the first stage of
knapping (non-formal} a imited variety of artefact types wers '
produced (lawer richness); within the restricted range of artifacts
-that ware produced, cartain types ware emphagised {lowesr | |
gvenness). A wider varlety of tool types were produced in the
formal categorias (highar richnass) with a far better apportionment
~of tools across these categories thigher evanness) '

Ostrich egg shell
The CM isvel produced quite a sizeable mass of ostrich egg shell
~ 187,4 gram (Figure. 22}, The highest coneentration_is in s_qu.are_ .
- N4 (60, 7g). with the two adjagent. squaras 04 and M5 praducing -

37,89 and 33,80, respectively: There s a distinct nor- accwra'ma af' |
: _"-ns*trlch agg shall in squares of the south- westarn part of the o
_ excavation Three separata ostrich 689 ‘ghet! beads in var}cus stages |
ot manufacturing, wara also faund (n squares P4 04 and N4 |
(Figura 22) '
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6c'curs aight times more frequently in the re-worked assemblage
thar in the general assemblage. Except for one artefact, all the
raworked stons material was manufacturad on opaline antiques.

A mumber of stone artifacts (279} also displayed signs of heat
alteration (Table 19). As can be geen from the table, the proportiong
~ of heat-altered stons artifacts within various classes do not difier

~ greatly from their proportions In the general assemblage. |

A 'large riumber {15) of miscellaneous groundstane work. were
present in the sample, but were unfortunately so fragmentad that

- - they cdu.ld not be classiftad any further. One complete paletts, a«

| ~well és,. {possibly associated) minute pieces of ochra, specularits:
and -h-aématl.t;s were found Ir squares M3 and 04 {lable 20}.

Table 21 lists the raw materlaf used in the production of stone

~ artifacts In the CM lavsl. Opaline is c:‘tea'r!v the praferrad material
(60,6 per cant). particularw inthe f'ormal categories. where 77, 80 .
per cant Of the stone: material fs manufactured on opaline. Daspita

| R the prefarance for Opalina as a raw material, other raw materiats

‘such as hamfeis, tutfacsous rook and refatively fine*gralned

| sandstons. ware also used. The presenca of a smalt-amount (5,3
per cent) of chips, chunks and manuports manufactured on quartz '
material conforms.to a pattern of quartz presance In Ievels datad 10
8 380 x70 BP and 9 250 &?0 BP,
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in the utilised assemblage than in the general assemblage (8,08 per
~ cent), indicates that flake-blades are nearly four timas more likely to
ocour in the utilised assemblaga. Although it is impossible to state -
categorically, the broken bladelets were of such a small morphology
~ that It geems likely that they were derived fram bladelets (see
discusslon in conclusion on stone classificstion system). Flake-
blades, and in particular, bladelats, were specifically selacted for
utifisation, The p-ercen-taga oceurrence of chips and c-h‘_un’ké in the
utilised assemmblage Is only 21,34 per cent - far less than thelr
‘occurrence in the general assemblaga (84,57 per cent). Opaline is
tha preferred raw material of stone matarial chosen for utiisation
(81,88 per cent; 1,5 timés more then fhe pocurrence of opating in
‘the general assemblaga).

Thare are 53 {1.33 percent) stone artifacts that could be identifled
a8 ha_v-ing baen re~worked, that is, displaying some previous flake |
~ scarring older than the present flaking (Tabie 18). The majority of
re-worked matarial are flakes and chunks (28,16 per cent; 30,18
percent, reﬁpectivaly}, thisis mnre than thalr ocgurrenca In the
genaral assembiag where uhunks oceur at 19 ?9 par car*t and
re-wcrkad assamblage. W_ha.n th_e pernant_a_ge oc.c.mfrene.a_af_ th_e _
cét&go"rtes of stona artifacts in the re-worked sssemblage 'a're |
compared with thetr percentage aceurrence in the gensral

assemblale It 18 clear that cores occur eight times more fraquantly Lo

in the re-worked category. Similerly, formal tools constltute 9,43

ner cent of the re-workad assemblage and, as & combined category, -




89

catagory (25,39 per cent). Side-struck flakes are, by & small margin,
f the majontv

The CM sample did not produce a large numbar of formal tools —
47 (1,19 per cent) — but within this smah sample & wide varfety of
tool typas occur (see Table 18). A sizeable portion of these formal
- tools were scrapers (21,27 per cent of the formal tool assemblagel
that ranged in size categories ffom small to large. Knives (10,83 per
ecent}, backed tools (8,51 per cent), & ventrally retouched bladslet,
adaes (8,51 per cent}, spokeshava (4,28 per cent) and an awl were
also found. Elght tools were so broken that they could not be
clessified, and 10 tools ware unclassifiable and ware called
'miscellansously ratouched pigces’. Combined, the two categorles

of brokan and miscallanaous, form tha biggest group of formal tools

(38,29 per cent}

A number of stone artifacts displayed utllisation (2, 24 per cent)

Tra majority cf the utilised stone material (Tabla 17) arg side~struck

and end-struck flakes (39, 321 per cent); compared to the nercantage

cacurranca of ﬂakas In the general assembiage t25 39 per cent) it :si_

claar that flakes occur 1,5 times more in the utilised aﬁsamblage
thah in the geneml assemblage. The oocurranca of utillsed flakes Js

thus not just a reflgction of thatr presence in the ganeral assemblagaz

but indicates that flakes. were specifically selectad for utmsatlon.
There seems to be no .sp.aclfla.pre.faranca for aithir sid_s-_ or .and--_ .
~struck flakes, but flakes of smallgr than 30mm dominate. A é’i'mtlﬁr-

much higher percentage occurrence of flake-blades (20,22 per vent]

Nl it i em it e
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pits, thair wel'l-d-efinad sdges as well as the 90° ang-lé of their walls
- 1t Is suggested that thay were deliberately excavated by the
| ocgupants of the cave.

On the western side of the excavation, in squarg Q4 a small
concentration of charcoal and ash was de-sign_étad as a hearth. On
the eastern side, a large concentration of as'h and charcoal was
evidence of 8 hearth that was built on the surface of the big block
of sandstone; a smaller concentration of ash and charcoal indicated
a second hearth (in square K3). In the immaediate vicinity of the
smaller hearth In K3, an area of dense concantration of bone

-~ fragments was noted.

Stone material | |
The CM deposit occurred in 16 sguares and a representative sample
of the Sto'ne matertal from a rangdom sample 10 squares was
snalysed {Q3, Q4, M3, M4, M5, L3, K3, K4, J3, K4, J3, J4), Table

expected, chips and chinks constitute the majority of artifacts,
namsly 64,57 per.cent. Eight manuports were also nbt_e-d'.-ﬁ.‘b;res.._ |
sovributed .an'iv' 3,1 per cent of the aséefmbzl_-a'g'_e-w;lth tha m}aj'dri'ty' |
_'*_-?8'(\'5-4.,54-;@_'c'_ent)- ~ being irregular. Liks the.H leve!, CM has a
sizeable assemblaga of fiake-blades -('5-, 05 pe;r éan‘t). Once again, |
ke the H level, the majority (83,80 her'cent) 'o_f ﬂlake-_b'l-a':dei.s are
smaller than 2-'6fm'_m' (that Is bladelets). After the combined
categoriss of c-i.*_ni-ps and chunks, flakes constituts the next largest



CHAPTER SEVEN

CM LEVEL

Features |

The CM level is an orange-brown deposit that, at a depth of about
500mm below surfice, occurred over most of the excavation, !n tha
north-eastern corner of the excavation (squares JB, KB, LB and a
section of M5} CM deposit was absent - possibly due to arosion. A
stratigraphically ititeresting feature occurs betwaen squares N3, N4

- and the big block of sandstone in the'easterh part of the

axcavation, It appears that over an extensive area (see Figure 21} /n
SEru.d'a:pa.sit of the H and LB levels were removed and CM deposit

i 'sub'sa:quently formed {Ses Figure 4'}. Once again, the angle at _whic‘h
the CM deposit cuts into the lower deposits is so distinct and at
such a wall defined 90° a‘ng-te, that it Is prdposed that this was a
dehberate action and not the result of animai disturhances ar natural -
erosion of the H and LB deposit befars CM occupation '
In CM, the conventional features of hearths and pits ootur on the
eastern and western side of this cut-away tranch. On the plan
drawing of CM two large pits and one smaller pit can be clearty =
seen In square P4 (Figure 21}, The edges of these pits were well
 definad and they were stone lined (see Figure 45, Unfortunately

these pits did not contain any materlal and were filled wi-th deposit
of a slightly différent colour from the rest of the level, In square Q4,
the top of CM deposit was removad by & similar cutting of the P
depaslt into CM (ses Figure 4). Given the rastrictad 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 knapping,

The three pieces of groundstons work occur [n L4, a square that
_als_u does not contain high frequencies of ather artifacts. At the |
bt’ag_inm‘-ng_ of H occupation, square L4 must have been bare rock and
the M occupation debris was the first ma-tarla-l to cover part af this '
rock. In the adjacent square, K4, ther.s‘ _a-'re three hollows in the big -
block of sandstone. The portabls groundstons work thus occurs
next to these permanent grinding hollows. This 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

Leval Ja occurs at a depth of epproximately 260mm below surface
in the Q4 square, it varles in thickness from batwesn T00mm and
200mm and extends acrass the full 20 squares (Figure 31}, Like
the other feva-ls, Jo slopes from west to east,

There were two large, readily identifiable hearths In Ja and three
smaller ashy concentrations, The two hig features, one In squars 1.3
and the othar one extending across squaras P3 and P, were
designated as hearths based on tha density of charcoal, The
westarn heartly was approximately 86mm by 400mm snd the
sastern hearth was approximately 800mm by 400mm. There wera
also thrae ashy featuras i squares 04-, K& and KS Thase features
- were considerably smaller than the readlly Identifiable hearths and
sonsisted ot ashy _a-r_-e-afa of -d-?'atincﬂy darker ang softer dapasi-tbu%

- did not contain particularly high concantretions of charcoal. |

On the eastern side of tha excavation thras features were labslled
as pits. These features had clearly dzi:s-.tinguiénha;bl.e.. adges and
continued beyond the depth of Ja daposit into the next level, Ph. B
The two largar wits In JBIKS and K3 ware gapped with & _Ia.yé'r of
large stones and tha smaller plt (In KB) had three relatively farge _
stones lying at the side of the pit. The d‘_e-p-esit In the thres pits in
Ja, though of a slightly di#ferent colour, was no d-lfferre.ﬁ-t_-'frqm- the
rast | |
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The size-able occurrence of worked and un-worked ostrich agg
s-h-art:l, as wall as, the well preserved diagnostic and undiagnostic
bone material laads one to suggast that the absence of worked
bone is not & brese-rv'a'tmn problem but a deliberate social choica of
 the community. The hearth area of 'squa-re' ME contains hoth the
highest mass of ostrich eggshell and undiagnostic bone and this
area was probably a focal point of activity, '

The food utllity and density calculations done on the skaletal parts
of the spacies identified in the Ph lavel, indicates that the pressence
of the bone can ba mainly attributed to preservatianal factors. In
hovidee size categories 1 and 3 the dormant pattern of bulk utility Is
stiil visible, and, espacially in the case of bovidae slza category 3,
can be seen as a strong cm\tributtng factor to the bcme assamblag&
A utllity strategy for the bone of bovidae size category 2 could not
be detected, and for the bovidae size cateyory 4 the correlation
costficlent calculations pointed out that the detection of utility
'- Strat'eglés would be erronsous. The formation af the bone
- assemblags for mza categorv 4 should thus be aurlbuted tlb bone
'preservational factors, - |
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Given the, by now established, spatial clustering of tool typas, the
~ limited spatial axtent of the small stone material sample could be
problamatic and the resuits should be approsched with caution, The .'
. domi"rtance- of chips and chunks (86,24 per cent) is the pattern as
axpected &t an 'o.ccu.patio-n site where krapping occurred. It Is of
interast to note thet this is the lowest percentage of chips and
chunks of ell the levels _a-na.{ys-ed_ so far and, a8 for the accurrance -f
certain tooltype frequencies in the cM ieve!,-cah be sean a8 an
indication of the spatiglly distinct location for toal working activities.
Simiiarly, the high percentage of flakes in the Ph leyr | could be due
to the spatialiy constrained nature of the sample

As already stated, the sampla of stone material that has bean
utiliged, re-worked or heat altered Is too small to allow comparison
with the general assemblaga. It Is, however intaresting to _nd’ta. that
aven in this small and spatially conflned sample, the trends ss |
 detacted in the anslysis of stone materlal from othar lavels, are
'broadlv vlslbla. _

| ._c-hm;aared-:;a-_ the previous 'théﬁ prwl:au-é:-leva_i ~w CM = the Ph lavel

. displays less of & difference betwaan the richness indices for formal
~ and non-formal material, and the evenness indices for formal and

non-formal material. In the case of the richness indlces ditferences,

this Is the start of g trend that will continue into the late Holocene

{see Chaptar 10},
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3igni'fi-caht. According to the Grayson proposals, this indicates an |
- assemblage that [a ger’rerated by bone destruction factors and no
 human da-'c'i-smn»m_aking strategies can be Inferrad.

Discussion o

The sceurranca of nine pits In the Ph lavel warrants further
sttention. it s a high concentration of these features in one level,
" but nat eut of the ordinary given the ocourrence ~f these features in
all the levels under study. Unfortunately, most of these pits were
‘empty’ on excavation — a8 is also the case in the Ph level — and
ona Is thus not able to slabarate on the possibiities of s-tdraga., |
“dalayed dellvety, territoriality ete. and the Imiplication that this could
have for change in social organisation in hunter gatherer sdci‘éﬁes
{Hall 1990). The two sats of heatly constructed cldu__hle pits {in
squares N3, N4J are spatially distirict from the clustar of five, less
well wonstructed pits {in squares P3 and 03) and could be an
indieaticn of the diffarent functions and/or valuss attached to these |
pits. '

' The enormous: hearth excavated In square M8 occurs to the north of

the big block of sandstons. This location is similar ta the posltion of
a big hearth excavated in leve! H, square LB and laads ona to

~ conslder the opportune ussfulness of the naturaity oceutrring big :

" block of sandstons and the development of en&uing social
meanings.
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ebov 1: %MAU & %den p=.0006, r=.9156
| %BMAU & %BFUI p=.0070, r=.7211
ebov 2: %MAU & %den p=.0000, r=.9189
. %MAU & %FUI p=,0010, r=,B8878
Although all the relationshins are significant for bov 1 and hov 2, |
‘the degree of correlstion betwean %MAU and %density is the
highast and should therefore be seen ds tha most impo.rtaht
correlation. The bone of bovidas size cuwﬁ-ori'aa 1 and 2 present in
this lavel, is due, primarily, to presarvation factors. The model does
however provida & second leve! of explanation. The bulk utilisation
strategy of the sccunant of the Ph laval, though nﬁut@d by d{;-mina-h't
preservation aspects, is atill visible. | |

The corralation batween %MAU and %den as well as %MAU and
9%FUl for the bovidas size category 3 is very interesting:
®bov 3: %MAU & %den p=.0004, r=.8883

|  %MAU & %FUI p=.0018, r=,8063 -

“The correlation betwaan %MAU and %dansity is the strongast, wit
g lasser, though reiaﬁvaiy quits strong correlation betwaen %MAU
and %PUL When a plot of the %MAU agalnst %dsnslty s
mspacted a curve that cauld be gean as. Indloative of bulk utillsaﬂc
" is vigible. Once again, although the primarv *,ason for bona In the
leval Is attributabile to prassrvation factors, bulk utilsation was

- definitely a co-contributing factor, R

In the bovidae size category 4 the correlation between %MAU and
%density was significant but batween %MAU and %FUI not



104
concentration of bane occurs in the middle saction of N3, N4 and
M4, M5, Although a larga rumber of skelatal parts (and '
cbnaomitam spacies) could be Identified (NISP =418}, most of the
bone was heavily fragmented. Given the goad praservation in this
level, It is reasonable to assume that the bone was not fragmented
_due to post-deppsitional damage, but in o delibersts affort to extract
MArrow. | | | o

'Tha skeletal parts of tha four size categories for bovidae were
grouped and Food Utlity indices (FUI) caleulated. The pe!’centage
- FUI valugs were piotted against the percentage Minimal Animal
Units {%MAUY on XY scatter plot {Figure 30). A visua-l' | |
examination of these plots shows that for bovidae size categories
one, three ar‘id four a bulk 'u'tility- stra{egy is avident - skalatal parts
with moderate and high food valus were brought back to the site.
” Size _'c"-ateg'ar'y two displays a finear relationship between %EUI and

| %MAU and the modal of utifity s‘-tratagy' does not apply.

~ As discussed praviously, these visual plots can be misleading as
 density valugs can produce similar curves. The dansity values for
© these grouped skeletal parts were then calculated and Spearman '3. :
‘rank-order correlation tasts done oh the BEUl and %MAL &s wel[

. as the %dens:ty Values and %MAU Except for & riot signlﬂcant '

- correlation betwesn %FUl and %MAU in tha bavrdas* slze Gatagary |
4, aii the cormlatluns ware algmﬂcant '
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than In the formal assemblage (lower evennass index for non-format
- assemblage compared to formal assemblage).

Ostrich eqg shell _

- Over 200:{;. of ostrich egg shell was excavated in the Ph leval {Figure
27} Th_e state of praservation of the b-st?i-ch_-egg- shell was quite
good -and_ a numbar of worked ostrich egg shell pisces were also
fn.und’.._'l‘ha biggest mass of ostrich egg shell was in squares M5, N4
and L4. Figure 27 s'h'ows the workaed pieces of ostrich aggshell.
Three separate pieces of unfinished besds were fou_nd in g.qua'-ra- M5,
n squares N4 and P4 two saparate places that could have been
water bottle plugholes were also found. |

Worked bone -
- _-'Afllth_augh'-th-é.gana'-t_a.l; bone presarvation in PR was good, only two
plecas of worked borme wers found {Figure 28], In s-q'ua'r'e Jaa
~ broken: .lnkshaft was excavated and in squara MS a fragmant of
. palished aane was found N

| "-Bone material |
Tha bana in the Ph level was exceptional[y well praserved (Figure' B N
- 29), Over 12_k.g of hone was excavated In 19 squaras; thig s an
- average of 600g per square. S_p-:siti-al-l'v;. the bone is evenly spread |
| '_aqrcés'-_most of tlie.excavﬂtlo-nfbut a s]i:ghtly hi'.ghe'-_r'th"an -a's}é..r;ﬁﬁié'-' o
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| A numbsr of stone material exhibits evideiice of heat alteration
{Table 26). The category of chips and chunks constitute 69,32 per |
cent and flakes lincluding broken flakes) 23,72 per cent of the heat:
alterad material. Although the sample 'of stone materlal from Ph is
small and comperigon with the genaral assamblage thus
problematle, it is interesting to note that cores occur in double the
traquancy in the heat-altered ;éss-embl-ége- as opposed to thelr
occurrence in the general assemblags, |

Faur piéces of miscelianeous groundstons work and two palettes
were excavated in the Ph level. A minute plece of ochre was also
found in squara M3 (Table 27).

With the exgeption of one tool, all the formal stons toals in the Ph.

sample were manhufactured on opaline. Opaline is also the dominant
raw matertal in the non<formal categories (51.48) with ani indjeation. |
~ of preference for transiucent Op.alln'_é materlal {Table 28).

" When'the Ph level formal and non-formal richness and evenness
Indices are compared, the differance in strategy between tha
- knapping stages becomes obvious (Table 291. In the first knapping

stage lass of a variaty of stone 'd‘at'e:gar!as' werg p_rqduged comparsd o

to the varlety produced In the formal assemblage (non-formal -
rhﬁtairii_a-t lowaer richness relative to formal material); the
apportionment of the frequency ot stone material across the

céte‘g_o-r-ies'w-are also less equitable in tha non-formal assemblags . o
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‘dominant component of the stone assemblage (55,44 per cent}.
Cores 60nstitﬁte 4,48 per cant of the assemblage; most of the
cores could be c‘l’asSifiéd as e-i'-ther'i'l‘f_egu'lar {45 per cent) or the
result of bladelet manutacturing (41,64 per cent}. A size-able
component of flake-blades, f.or'mi_ng- 5,48 per cent of the
assernblage was racognised; when broken flake-blades are
combined with bladelets, 84,61 per Cenf of the ﬂake-bl_adé category
can be c{a.s'siﬁed'-a:s gmaller than 28mm. FIa“k_eS is the second
biggest category of stone material with the majority of flakes baing
side-struck (65,07 per cent},

‘The small sample of formal tools presented 7 scrapers, 5 adzes and

a number of broken tools a5 well as tools that were retouched in |
such a Irregular way as to be classitiod as misoellangous. A single
tool diépléying technological characteristics associated with the
Middle Stone Age and a vem:rally retouched biadelet were also
'-nuted

: W’ith-i'l_"i' the-_s-m_aﬂ sample of Ph stone mai&erial,. thirteen piéces show
N ':_uj_c'.iﬂs:a;tzijan-. damege {Table 24); Bladelets and bjro_k'e-n_-bl'-ad'é'lffefié-ﬁ':fafﬁ;_
' the majority of the material and, with the excaption of one plece, all
the utilised ston’é'inat-efi'-a.i_o.c.eur- in opa-li'n.e';.. 'Nb.t_e.'w-as also taken of
the material that display previ'ous_ep-l_sodeé 'of.-: flake-scarring and |
sixtaen such pleces were identified (Table 25}, The majority of the
-material that Is re-workad r'esU-Ited in flake= blade’s’ and thé :m-'atéri'al' B
~ of choice Is opaline, Unfortunately, thess ‘samples are too smail to .
'_aﬂow comparison with the genaral. assemb}age. ' '
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nine pits. These pits were clearly defined by 90° edges contalning, -
relative to the surrounding level, softer and slfghtly darker deposit, -
These pit deposits did not contain any material differant frdm_the'

rest of the lé\_r’el deposit, and the pits have been desigriated as

empty. In most instances, the pits continued beyond the depth of -

“the Ph deposit into tha underlying CM deposit. The four smaller pits

in the western cluster as well as the two pits in square N4 were

' -rsl"ea'r!.y stone lined. In square P3 thare appears to have been a pit
~ dug on top of a previous pit. In squares N3 and N4 the double pits
- &re so neatly caonstructed and, in the case of N4, stone lined, that it
. seems it is a deliberate atte'mpt'to pair the sets of pits.

A con'CBntfatin-n- of teeth fragments was visible In M3, When the

plan drawing for the Ph level is compared with the plan drawing for
the CM ievel, the gradual build-up of deposit around the big block of

~sandstorie in squares M3, M4, M5, L3, L4 and L5 can be seen. By
- - theend of the Ph occupatlon the rock was nearly complately
- covared To the north of the big roek in square. MB a. blg hearth righ
" Incharcosl and bone was excavatad. A ssction of a- hearth was also :
- gxcavated in the southem edge of NS, unfortunateiy most of this |

hearth _w_oul_d be in squere N2 and thi_s square w_a_s. hot e:_cc:avat__a_d-,-_

Stone matetial

Dus to time constralnts, the stone matenal from a sampla of four

_ squares ws analysed for the Ph level {Table 23], As for aIl the -
- other levels, the combinad category of chips and chunks is the



CHAPTER EIGHT

PH LEVEL

Featuies -

A;fter the formation of the CM deposlt, K-se Cottage Cave was

- unoccupied for a period of time. As can be seen in the south
_sﬁ-étitm drawing, a number of calcrete was-h‘és were-de’poéi*ted in
and on top of the CM lavel. These are the residue of intermittent
spring activity that must have originated at the back of the cave at
times of high rainfall. The next occupation level, Ph, was then
formed on top of the calcrete washes and remaining CM deposit. B
The Ph level was a thick black lavel, well preserved, and rich in
archaeologlcal materlal '

It ean be seen in the. sectlon drawing that some of the underlymg

CM depos:t was removed in square Q4, and Ph occupation material
 deposited i_n its place. The western-mast edge of this featurs is |

- clearly vislble in tﬁe-'s_e-ct!5h.-_erWi.dg..;_';éﬁ_'_d it seemsathe che cut- -

L away extends across the whole of square Q4 untit éb’“el;}t ’1"-51'*)':*h’m-

- from the Q4 —~ ‘4 boundary, Given the sharp angle of the nne adgs _
“of the ﬁaature it is- considered to have’ bean dslibsrately caused by .
- human action, It Is intaresting to note that it is In the same position :
8sa similar featura in the CM deposit

The Ph level extends over most of the ax’cax’xatidﬁ, with only L
sections of squares JB and J4 not containing: Ph depasit' (ngure
26) An mterestmg raature of the PR lavel is the aecurrence of
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Unfortunately spatial. information for stone material in the CM level
is incomplete and it was decided that determination of spatial
patterning would be prematura at this stage. The spatial extent of
the ostrich egg shell and the {sizeable) worked bone sample is |
known. Although there was no preservation problem In the southern
most squares; no cét‘rich- egg shell occurs in that area. The highest
occurrence cf'cst-ri_c'h égg shell is in squara N4 - the area in wh'i-ch_”
the CM deposit pits through the H deposit. The high occurrence of
ostrich egg shiell in an area that could possibly have contained
b‘é‘d-d-ing material, leads one to suggest that ostrich egg shell water
" bottie containers could have been stored in the bedding material
{ses similar sccurrence in Elephant Shelter, Wadley 1979). A large

" number of worked bone occur square N3 — adjacent to the high‘

ostrich egg shiell occurrence in N4.

- In bovidse size categories 1 and.3, the caloutations done on bone
_aceurrence, density and food values points out that tha bone B

_; aSSémblages were pfim'ériiy formed thirough differential bone
preservatlcn The dormant pattern of bulk utmty stratagy is vssible n
- the bovidae size category asscmbiagai n bcwdae size category 3
the assambiage conforms to the predicted Grayson model for bone ’
| attritional tactors producing the assemblage In bowdae size -
gatagory 2 there Is a stronger correlation betwesn occurrence and

" food values than ocourrence and density values and, although
density cbviously blayed a role, the excavated archaeological
assemblage is primarrly the result of human transport decnsmns (buik
utility). |
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. potsential of bone in the Ja level Is thus directly related to the bona’s
- gpecific density,

Following the suggestions of Grayson for differentisting between
archasological assemblages p-roduc‘ed by bone attritional factors or
'archaeotogical assemblages produced by human decision
mechanisma, Spearman rank-order corrslation tests were caiculated.

" In bovidae size catsgory 1, the relationship betwaeen percantage
occurrence and parcentage density is significant and positiva
ehov 1: %MAU & %den p=,0038, r=.8728

whareas the percentage ocourrence and percentage food value
ke.!-atlon_ship ia not significant:

sboy 1: %MAU & %FUL p=.0725

Within the Grayson model, such a constellation of relationships
accur-only in assemblages that are pmduced {primarily) through

- poorbone presarvatinn factors.

 In bovidse size cetegory Z'ths relationship betwesn peroentage
‘gccurrence and percantage deniglty, as well as percan‘cagé '_

) occurrenca and pereantage food velua is slgn}ﬁcant and positlve' :
obov 2: %MAU & %den p=,0001, r=,8618

%MAU & %FUI p=.0014, r=,7163

Similarly, in size category 3 the Spearman rank-order eorralatlons .
are significant and positive for biath the percentage oceurrence end -
percantage density and percantage occurrence and percentage food
velue relationships: o |
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potential of bohs in the Ja Ievm is thus directly related to the hone' 5
Speciﬁc density.

Following the suggestions of Grayson for ditferentiating between
a=’rch.asoiegicai_ assemblages produced by bone attritionat factors or
archasologicel assambiages praduced by human declsion '
machanisms, Spearman rank-order correlation tests were calculated.

In bovidae size category 1, the relationship betwsen percantage
goourrence and persentage density is sig’niﬁcant: and posgitive:
obov 1: %MAU & %den p=.0038, r=.8728
wheteas the percentage occurrence and percentage food value
retatlionship is not significant:
obhov 1t %MAU & %FUI p-—.0725 _
Within the Grayson modal, such & constellation. of relationships
~oeeur only in assemblagas that are produced (primarilv) through

| 'poor hona pressrvation factors,

. ha‘ 'b.a-vefda‘e's_:iz_e_ &a‘:e-g:o.ry ?fthe relationship between p.a‘rséht-'a-ge

~ ogourrence and percentage density, as wall as parcentige

"occurrenca and parcentage faad value 1s signfﬂcant and posltiva.
- #bov 2: %MAU & %den p= 0001 r=.85%3

 SAMAU & %FUl p=.0014, r=,7163
| Simllariy, in size catagory 3 the Spearman rank order corrala‘!:iens
arg signiﬂcant. and positiva for bath the parcantag_e_ octurrence and
pércentage dansity and percentage occurrence and percentags food
value relationships:
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vortebra In the western side of the excavation. The ﬁigh_parcentage
of ename! in P3 Is an anomaly, especially when viewed agamst ths
- gpatial distribution 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
discugsed Iater in more detall, A small parcentage of bone displayed
cut mark;s* {see Potts and Shipman 1881 for a discussion of cut '
- marks on bone). Most of this bens ogcurred In square M8, an araa
outside of the genaral distribution of bone.

After calculating the food value {%Faod Utility Index) of sach

skeletal part of the bovidse in Ja tas grouped into tha four size

~ categories}, XY scatter plots were produced (Figure 41), The first
stap In the analysis is the visua! inspection of the plots, and it is
clear that the plots of the food v:a"lues-.azgainm their relative

| trequency of ocourrence: (%Minimal Animal Un.i-t);-_-prqduces

_ -ﬁ-onsumpﬁaﬂ site bulk Utirffv curves. This means that ska-!atal.
slements with moderata and high foed values were chosen, whll__é-

o alamen’cs with low food valuss we-ré-s-a-le-ctad against.

-But, ag Lynian {1984, 1988) and Gr‘*a.vsm (198-9).po.intad out, bone
attritional factors could produce similar curves, The values for
percantage bone density { _%d'en) warae than calculated on _slmﬂ_a-rl:y. :

groupad data. In Ja, the XY plots for the peroentage dansity and

percantage occurrence display 8 linear relationship. The presarvation
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table, the majority of the refuse bone {56,682 per cent) consists of
long bone fragmaents. Only 24,57 per cent of the refuse bone could
not be identified to skeletal parts and was classified as
miscellansous. |

Confirming the above pattarn of long bone dominance, the ratio of

-iden-tif}azbia bone to mass. of refuse bone is calculated at ona plece

of idantifisble bone to every 15.5¢g of refuse bone. The similar ratio

for long bone was org piece of identiflable bone to 8.77g of long
hone.

: Most of tha refuse bone material was burnit {74 47 per cent) as ¢an
 be expectad at & human occupation site, A smatll parcentage
showed gnaw marks (carnivore and porcuping) and could be
indicative of cave utilisation by non-hurmans {Thackeray,JF 1990},

The rivain l.ntar-p-retiva valug of refuse bione skeletal I_dant-iﬂ.t-.‘ati.on
dogs, hawavar, lis in the spatial distribution. Like tha stons, the -

. bone In Ja oecurs in the sarme sastern and wastern blocks of

d‘i-stri_bu-t-l on, Square LB has the highast co ni;ia__ntratioh_ of bone with

~ most of the rest of the bone ocourring In the saatern area of the
favel. Tha long bone plecss, rily and skull all have their highest
oceurrence in LB. The squares adjacent to L5 also contain high
percantages of these skeletal parts and very little long bons, rib and
skull ocour In the wastern part of the axcavation, Although most of

the vertabra material also ocour in L8, relative to the spatial |
distribution for other skalatal parts, there is a high percentage of |
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matgriat of the wall of ldng bone and nons of the items was
decorated, Except for one complete point and a snappad shaft
piace, all the itams were fragmented. On the place of snapped shaft
. there are two chop'm-arks and on the ona end of this plece the
manufacturing process of saw'ng hali-way through the bone and
then snapping the objact, ban bu sesn.

Of special interest are two warthog tusks, which were excavated
separately and In an axtremaly fragmented state. | was able to refit

the pizces and It emerged that each sat of fragments constitute one
| half of a tusk spiit Iangthwise, they are not from the same tusk.
There ara clear; uridirectional striation marks on the Inside of each
tusk,

‘Bone matarlal | | | |
Over kg of bone was excavated in the Ja level but, as for most
archaealcglcal sftes, anly a small fraction of this bone was

o irjentrﬂabla to species, ganus or faml!y gize laval, The bulk of ths

'*‘ona matartal is not identifiable to the above categorles and is
) 'ciassiﬂed 1] unduagnostic refusa. '

Tha'a-nalvﬁcal value of refuse bone has atways begn .
underestimated. It Is, howevar, possible to Identiy thu skeleta! part
ancestry. of most of the refuse bore. Unfortunately, it is very time.
conguming and, at Rose Cottage Cave, this data was, collected only
for the Ja level (Table 37, Figure 40). As can be seen fromthe
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Tha abradad stons in Ja occurs on & wite-spread spatlal scale. |
Once again, thers is a {(weak) pattern of clustering in the eastern
'_aﬁd western ared. '

Tha richness and 'avennass Indices ware calculated on the stone
assemblages ln sach square {Figure 37). Within the nori-formal

- gategory, K4 had the lowest richness. The sample sizes of the
formsl tools per square wes very small and | decided to ignore the
caltulations in squares with small sample slzes as weli a8 those
calculation resulting In non-fractional indices. Square .  hen
exhiblts the highest richness index,

Ostrich egy shell

Ja level produced over a 100g of ostrich ggg shell {Figure 38},

but not a single plece of decoratad sheﬂ nor'any beads, The state of
_ ostrich egg. shell praservatlon was not good — the matarial was |
'quite friable and soft. Whaen the spatial distribution of ostrich egg

- shall In Ja.is consliered, the oatr}ch egg ghell ls-conca-n-tratad-in the
- two pastern and western areas of artefact build-up, with squnres LS

 and 0.4 having the highest cancantratwn of ostrich egy shell.

Worked bone
‘A number of worked bone pleces was found in Ja (Fagurc—: 39).
The bona objects appear to have been manufactured from the dense
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As can be ex.p’ectéd,‘ heat-altarad stone seem to cluster In tha
vici-riit_y of hearths, The highest trequencies of heat-slterad atone
oGeur i'ﬂ squares Q3 and Q4, next to the Lig hearth that ép&ns |
squaras P3 and P4. The second highest number of heat-aftered
stona ls in squars K5, the square that contains the small ashy

- feature {Figure 38).

. Figure 36 provides the raw matsrial utilised for stone artefact

production from Ja per square. The opaline matarlal occurs in high

~ percentages In squares K4 and L3, reflacting the high percentage of

stone material in those squares. Thera is an emphasis of hornfels

~ materlatin square M3 that Is not & direct reflection of the amount of

materlal that oceur in that square, and -'_cculd_ be indicative of an area -

- of preference for working in hormfels, Bquare Q4 displays a similar
emphasis on tuffaceous matartal, |

Whan tha Spread of raw mm:erial used for the manufacturmg af
~ formal toois is sonsiderad; the prafarence for translucent opal}na in -
the: mﬁnufacturing of farmal tools Is once again eviciant The -
- western area: of actwity oontaina & total of 38,66 per eent m‘ tha
'transluoent opallne matarial; thisis more than could be. expected |f

tha raw. material choloss are Just an unblased reflection of the
fraquenclas of formai tools praduned fn that area. An interestmg
armmaly is the high parcentaga of tutfaceous rotk In the wastern
area. As for the tranaluoant opaline, this indicates a selaction for
warking In tuffaceous rock in & speciﬂc araa. '
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‘material occurs In the eastarn side, in squares K4 and L3. Square 1.3
also contained a big hearth, and K4 Is naxt to a small, but distinct,
ashy concentration in K8,

The spatial distribution of the non-formal material follows the same

- p-attarn' as the combined stone material. The categories of chips and
chunks, cores, as well as fiakas, are clearly goncentratad In the two
identifled eastern and western areas of stone concentration. it is of
Interest to note that a modarately high percentage of side-struck
flakes oceur 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
paercentage of occurrence in the westarn side, the formal stone has

! mo-dsrateiy high (33,81 {positiva) per cent} occurrance on the

~western slde.

'Fig-u.re 33 fs_-'a. di'ag:ra-mmét'lc presé.n_‘ﬁt-atl-oh-o'f--spa‘t‘ial' ocourrenca of

some of the utilised material. Unlike the non-utilised materia! no

clsar aa‘-s_-th-e's.t-:d.i'vis-inn ig visible. Thers Is a_ -s.l'igh-t ind-i-t_-:;a'tibn of

 matérial baing p'refarentléi-lv uset in two squares at the back of the |
cave. -

With the axcaptl_bn of one square (N3}, the re-workad materlal is _
- spatially divided hetween the sast and west, with most of the = .
~ matsrial ocourring on the eastern side {Figurs 34},
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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 genaral assemblagse).

I the Ja level richness, eveniness and diversity indices were
- ¢aloulated for the stone assamblage, As in the previous levels, the
indices for the non-formal stone are lower than the indices
calcutated for the formal stona tools (Table 38). This Indicates that
~ the structure of the noh-f'ormal' assemblags is, comparad with the
formal material, far less diverse (of a lower richness). The lower .
evenness is indleative of an uneven division of tools in the nan-
formal category — as can be expacted in an assemblage that has & -
high number of chips and chunks.

When indfces for the formal categories are calculated, a pattern of
' high richness and high evenness (relative to the non-formal matsrial)
_-emergas A great varietv of fcrmal tools were produced but the
| prnductlon of no one type of formal tool was particularly
i 'amphasissd )

.S’pa tia/ configura Hon _

The spatial digtribution of stone matarial in Ja was also analysad
{Figure 32}, When the combined sategories of formal and_ non-
formal stona are considered, it is 'clear-th_at the stone mater’i-a!"ﬁro.-hﬁ.
Ja Is spatially concantrated in two biccks in the eastern and =
-western areas of the axcavation, Thers is an atea of _'ia_l‘ﬁﬁ-t? gpace’
hatwaen the concentrations. The highest concentration of stona
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chosen for re-working was opaline, while only B par cent was
antlgL ~s nf ‘other-than-opaling’ material.

Table 33 lists the stons from Ja that has b en identified as heat
altated. The ralative frequencies of heat-altersd stone to_oi matarial
do not differ significantly from their relative frequencies in the
genaral assemblags. The majority of stone artifacts that display
signs of heat tre-a_tment'are artifacts manufactured cm' opaling (8:5 i

per ternt}.

~ Abraded stone and groundstone work are not included in the stone
inventory discussad above. Table 34 provides the inventory of such
. stone In the Ja lavel. A total of 16 abraded atones occur in Ja.
Unfurtunataly most of the abraded stones were In the form of smal!
~to minute pieces. There are two upper grm.dsrs and four palsttes,

- the rest of the abraded stone is classified as -mi=scéirlanaous ground

~ stone work. A single plece of unworked rock crystal was found In
Q4. Small pleces of oehra, specularlte haematnte and other iron

- ._baarlng stones were also faunci ' '

: __ The praferred raw materlal in the Ja level is opaline (67 .ﬁer cénﬂ
(Table 38, The preference for opaline is especially avident when
the raw materlal choices in the formal tool categories are
considered, Hers, 85 per cent of the formal tools are made on
op'aii-n-e,' 44,3 par cant on translucent opallhe and 40,2 per cent cin'
: non-translucent. opallne Despite this obvious: preference for apallne.
~a sizeable component, espacfally of the non-farmal materral




i1 b i b e B e+ o e

111
11,34 per cent (11} {see Tabie 30). A few broken and
miscellaneous tools as well as knives and an awl complete the
format too.l'caltego'ries. |

Table 31 displays the inventory for the utilised stone material from
Ja. It is interesting to note that only three formal tools wers

~ Identified as having been utllised. The most abundant categories of

utilised artifscts are chunks (30 per cent) and flakes (32,85 p‘er

_cent). These percentages reflact the abundance of chunks and

flakes in the general essemblage. The flake-blada category
{including blades, bladelets and broken blades) is nearly nine times
more abundant in the utilised callection than in the general

'assembiage {utilised assemblage 27, 14 per cent; general

assemblage 3,08 per cent). There s also a strong preference for
utitising opallne material, 91,42 per cent of utilised material occur in
opaline material, whereas the occurrence of opatine in the generat

_ é‘sssm'blage_'i's only 67,77 per cent.

'Table 32 provides an Invantory of artifacts that have been _
' manufastured on older stone artifacts. it is mtaresting to note. fhat |
~formal tools occur in five times the fraquency In the- category of re- __
worked store n'ft_a.téri'aj_l a's-sem'b}ég-é than in the general '-a's;éém,b_iagéf.. S

A simllar preference for chidosing older stone material to use as

: cms. Is displayed in the high fre'quency of coras in this ‘cat-eg’ory: _
| cores are five times more iikely to ogour in the re-worked. catagory _

than in the ganatal assemblage. Once again there is a strong -
preferance for opaline: 95 per cent {83} of the m_ata_rlal. -th-a-:t_ware_; -
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. of the Ja deposit. The pits have therefore been designated as -
empty.

The two large hearths wers approximately 3.6m apart. The area
betwaen the hearths did not contain ahy‘ conventional featurss. This
"‘ampty space' is seen as a component in the organisation of space
in the Ja level. Fuither evidence for the récogni-tion of ‘empty
space’ will be provided in the discussion balow,

Stone matetial
Level as & unit | |
Qut of 4 870 pleces of stone, only 2,02 per cent were formal {Table
'30}. The categories of chips and chunks, combined, contribute
61,42 per cent of the stone prasent in the lavel. Cores contribute
4,2 per cent and within the core category, nearly half {49, 75 per
cent} of the cores fall.in the irr{agulér 'categar’y Flakg- biadés'are' |
3 08 par cent of the stone assembtage within the flake- blade
-: uatagory 40 6 par cant of all flake-blades are broken and 61, 3 per
cent are classified as bladslets that is smaller than 26mm After
'"_.chips and-chunks the next most abundant category fs flakes; 29, 21
per cent of the stone collection in Ja consists of flakes. Excluding
core rejuvenation flakes and broken fiakes, most of the flakes
(54,97 percent) were manufactured by side-struck technology. -

Of the 97 formal tools the most abundant catagories are: scrapers -
89,17 per cent (38}, backed tools 26,80 per cant (26) and adzes
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more widely and evenly distributed across the occupation floor, This
may be lnked to the high percentage of side-struck flakes produced
In matarial other-than-opaling. '

The épa-tl:éll'-organiza-ti.oni described above astablishes, within the
parameters of the proposed modet, the intagrity of each level in the
cave. Significantly, the modal of previous occupation faatures which
actively participates in the spatial dialogue of the next occupation,
can aiso be applled to succsessive levals. When successive levels are -
considered, the constraining and Informative nature of space is
vIsibEa

In the CM leval an arsa of deep deposit was formad next to the big
block of sandstons. As suggestad in the CM chaptar, this area is
right next to the highest section of the big sandstone block, and _
containg relatively 'l_o'w fraquancies of occ‘unatidn debris. | proposed-
that It would have functloned ideally as a sleeping hoflow. In the
next lgvel, Ph, this Is the area in whtch two sets of nestiy |
constructed dotible pits, were located. Although these pits wére

' emptv on excavation, they are of such a caraful and nea*t :

~ construction, that It seems reasonabls to assuma that whataver

- was storad in these plts was of valua to the occuplers. of the gava.,
The pits were placed In an area of deposit that is relatively claer of
pravidus occupation debris, and/or possibly containing dabe:hj.pdsed '_
‘badding material. Within this madel, it Is understood that the choice - -
" of emplacement for thasa pits was simultaneausly constrajnad by |
functional consldemtions on the one
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1'9-92;55), The more private areas, p-fepazred for staaping shelters, |
~ will afso typically di's-p'lay a low fraguency of occupai‘idn debris
(Yellan 1977; Gould & Yellen 1987). | suggest that these
archaeo!ogicany observed 'ermpty’ argas formed part of g_em_a,{;g
spatial orpanisation during occupation at Rose Cottage Cava and
can be seen as part of intantlonal spatial arrangement,

In both the H gnd Ja leval there Is 8 clear spaztla! location for the
first stage of knapping. The highest cceurrance of coras, chips and
chunks are in the same area. The highest accurrence of end-struck
flakes co-oceur with the cores, chips and chunks, Side-struck flakes
do not have as confined a tlustering pattern as and-struck fakes,
and are more wi-deiy distributed across the occupation floor, In both
tha H and Ja level, there Is also a size-abla component o'f un-utilised
srda struck flakes i the area where the strongest clusters of formal
toolg, bladelets and re-worked material co~gccur. In both levels this
atartal {forma! tools; biadelets,. re-worked material and un-utlllsad
sida-stmck ﬂakes). no-oaour in spatially cﬂstmct ciuatars and s apart |
- f-rem the. clusters of cores, chips and chunks

 The raw materlal distributlon displays a spatial dlﬂa:ren*'cl-atl_{on for

" -wc.r?kl'ng'_'-- in opaline material as opposed to worki'ng- In matarlal
*othar-than-opaling’. The highest frequencias of raw matsrial other
than-opaline {tuffaceous in the H level; hornfels in the Ja leval) oo
poeur Wirt_h- the highest frequencies for opaline material, However,
unltke the opaling materlal, the clustering for other?th-anﬂdpalfna |
materlal Is not as tight ~ the other~th.a.n-opalina.m"at'arlal. appears o




 CHAPTER TEN

THE DEVELOPMENT OF A CHRONOLOGICAL NARRATIVE

in the precedmg chaptars, | delinaamd the archaeological
octurrences of the late Pleistocene and early Helocana at Rosa

| Cottage Cave. | now review this matarial, with the purpose of

developing & chronological perspective.

Space - Time

Four lavels at Rose Cot’taga date to this perlod. A slngle level could
be the product of a once-off occupation, or the rasult of repeated
visits gver a relatively short tarm. In either case; the spatial
configuration of sach occupation Is informaed and constrained by the
previcus spatial text, I sach leval & wall-defined spatial patterning -

Is visible. The articutation of occupation features {hearths, pits,
‘empty spaces), material culture remains (stone material; ostrich egg

shall, workad bone and other bone residue), and the physica! cave
candltinns, present arrangaments that ‘had mearings ta tha soclaty :

under atudy

As discussad -'iﬂ-th&- spacific chapters d‘@allﬁg with each l:a:.ve.l;' in the
CM, Ph and Ja levels thare were ‘empty’ areas, containing no |
conventional occupation features (hearths or pits) as wall as low -

fraquencies of oocupation dabris. (The limited spatisl extent of t_h_.a =

H axcavation could be the reason no such area was recognisad In

that levell. An open public space can be considered a feature of

huntergatharer campsites (Flsher and Strickand 1991; Raglar
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stone is the same as their frequency of occurrenca in the general
assemblage, and one Is thus not able to point to any prafa.rantial '
choice of stone material for heat treatment.

N 70, T e M By, WSl e e . L
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Like the f-arrhal.too'l-s,-mst'rich'egg shall follows the hroad east-west
distribution, but has a more balanced spmad between the two
areas.

The spatial distribution of refuse bone fargely confor'm-si to tha east-
west distribution of artifacts in Ja. The snomalous high occurrence
of enamel materiat' In square P3 {outside the area of high oceurrence
for skull) should perhaps be sean in conjunction with the presence -
of formal tool astivity in square Q3. Although not noted
sthnographicaliy, it is reasonable to assume thet mandible and
r-n'a'x-il'-la-, with thesir ready cutting edges, can be used as tools.

Although thers are two readily identiflable hearths and three areas

of ashy concentration, it Is interesting to note that the burnt refuse
bore in Ja does not cluster sround these hearths. Burnt bone ssem
to have been dumped in squares M4, L4 and.L5. The highest

- ‘occurrance of long bone fragmenits Is also In these squares, It is
thus suggested that after roesting the meat, the bone, espacially
lorig- bone, was removed ffom the fire and marrow procassing waa

- done in this area. The big, ﬂat block of sandstone that ocours on
the boundary of squares K4 and K& could have functioned as an
“anvil -

Like the burnt refuse bone, hest-altered stone doas nat clustar

around the two big hearths. There i, howavar, a reasonably hlgh
number of heat- alterad stone around the ashy concentration in
~ square K5, Unfortunate!y, the frequencias of types of haat-alterecl
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When the spatial c'onfigura:tion of matgrial that constitute the final | '

stage of knapping is analysed, & better balance batween the

wastern and pastern distribution areas, is visible: compared to an
adccurrance of only 6,79 per cent for non-farmal tools in the weastern

area, 31,51 par cent of formal tools oceur In the western area.

If we assume that the spatial distribution of f-drmal' tools is more

closaly linked 1o thsir area of usage than their area of production,
we have an interesting situation in the Ja leval in whigh 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 ﬁre-_a.

This tentative suggestion is further suppo’rtéd whan the spatial data
on utilised tools are considered, Utllisad tools appear fe- be widely
spread and do not cluster in either the eastern or western areas.
Unlike tha H Ievet. bladelets do not cluster around the primary

- format tool area.

3 A'. further exception to the above distribution into sastern .ﬂnfd_
‘waestern areas, s the relatively high occurrence of adzes in the

otherwise ‘empty’ area. This Is an Interesting phenomenon and
could be indicative af the type of activity assaciated with adzes and

spokeshaves, that Is the manufacturing of digging sticks and the o
working of skins {Parkington and Mazel 1-978}_:t'oo.k. place inaspace

not associated with othar activities. Given the small sample size.
{11), this pattern can not ba seen as conclusive. It should rather be

' viswed as an interesting possibliity to be further researched.
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ragsonabls to suggest that the bone assemblags in the Ja leval is
primarily due to b-one' attritional factors. However, for the bovidae |
size categories 2 and 3 an indication of @ consumption site bulk
utitity a8 an underlylng factor ini the creation of the assemblage, can
be suggested. This impliss that for animals of these size ranges
{from springbuck to roan antelope} most of the skelaton was
brought back to the site.

Spatis! conﬁgurérfons

The distribution of stone materlatin the Ja level Is clearly clustered
In two areas with an ares of empty space betwesn them. A similar
area of n_-pén space was noted at the Duinavald excavation (F_t'ee-lar
1992:55), |

In the eastern side w1 the excavation a big charcoat-filled hearth,

two ashy _00.nc;éntrations-,. ag well as three stone-capped pits are

visible. The highest frequency of stone lespacially chips and

- chunks, and fiakes] occurs in square K4, a relatively open space
betwaan thase features. A big flat block of sandstone was |

_ .fe'xc;a.v'ated: hetween _s-qu-afés;_m and KB. K5 also.has a hf'ﬁg‘h‘- -

frequency of haat-altered stona, as well as a charcosl-loss asty

_ featurs; while square L3 has the highest number of cores. Square

K3 Is also the square with the lowest formal richress index. it Is | _
thus tampting to suggest that the first s_t'a'ge of s_tori:e raduction took - |
place in the eastern area. ' | -
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tools (second stage of knapping) the following pattern emerges. Th.a

knapping methadology of the first stage produced in a limited
varisty of artifacts with an uneven spread of the number of artifacts |
in each category {low richness, low evennesa}. In contrast to the
non-formal material, the formal stone knapping strategy is less
'Standar-dis-éd-‘w_it h'as_' high richness, but more contro! was
exercised over tha number of tools produced in each category (high

‘evenness).

The two stria:ted'\fv-arthog tusks bears a tantalising resemblance to
the ivory "dagger” excavated at Border Cava (Bsaumont
1978:Figure 25, opposite p.38}, Although only the outer 'husk’ of

_the warthog tusks were excavated at Rose Cottage Cave, it seems

reasonable to assume that the complete tusks wsre usad.

The refuse bone in Ja is dominated by long bone. This can be

“attributed to a number of tactors. Long bone Is extremstly durable

and can withstand severe post-depositional lmpact {Belrensmayer

'_1978 Behrensmeyer gt al"1978); in addition, long bone is relatively
. easy 1o i_e_{ent;ify,_evan when broken up into small pieces. It is als_o
 important to conisider that since other bone material -{'ri:ﬁs-, vert'éﬁ-ra,"

skull) are mcre friabla, it would have been more easliy dastroyed o
tha consumption of the maat around thesa parts

- When the skelatal part food and density values are considered It Is- |
- claar that, -ai‘tho'ug.h not _con-formi:ng_ab:so.-luteiy 1o th-e.pro-pos'_e-q_ _

pattarn of destruction driven assemblages (Grayson. 1989}, itls
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a morphology of small and flat was noted in the broken flake- tade
catsgory. '

‘Not only do the bladelsts display a remarkable degree' of

standardisation, but there Is also evidence for the extensive
utllisation of bladelets. As noted above (Table 31}, bladelsts occur
in 8 seven times higher frequancy in the utilisad category than in

- the general assemblage. This is coupled with the ramarkably low

occurrence of utilised formal tools (3), and indicates that bladelets
ware the tools that were primarily utilised. The high incidence of
opaline material in the utilised assemblage could be indicative of &
prefararice for matsrial that broduces high-quality cutting edges as
well as providing a greater degree of control over the-knap-ping
technology. 1t could also, howaver, be a fa-c-for of ease of |
identification. An anomaly is the presence of a number of chunks

. anhd chips with utilisation damiage: Although this could be attributed
- 1o arfoneous i-dz_ant_iﬂdatidn. of utilisation thut see’ Ch-ap'i'_e-f Fd.ur),-_-i.t '

' ccu.ld- ‘also be the re_su_it of i:h‘e- utilised edge of artifacts being
‘cleaned’, | - | |

-

In the re-worked asseﬁ-obl-a?ge there.is a c':l_l-ea"r -brﬁferen'ce for ﬁp-al‘iﬁé B

materlal, When this Is seen in conjunction with the high propartion

- of cores it can be proposed that the stone ma_ter-iéﬂ from previous
occupation levels was seen as a resource base to he "quarried’. |

When the richness and evenness indlces for the non-formal material
(first stage of knapping) Is compared with the Indices for the formal
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Discussion

- Level as a unit

Most of the stone materisl from Ja was classified as non-formal.
The majority of stone material ars chips and chunks; the 'waste

“product’ that is produced during the manufscturing of toals. 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.

'lt_ was notad during the classification of the non-formal material in

Ja that there is a regularity in the size and morphology of the flakes

 that cannot be expressed In the traditional classification scherne,

This Is & qualitative judgement, and unfortunately no quantifiabls
data is as yet available®. This high degree of staridardisation in the
flake category must be seen In conjunction with the insight provided

by the diversity indices, as wm- be discussed below. -

 Flake-blades constitute a small part of the non-formal material in Ja,
 Like flakes, fiake-blades (and specifically bladelets) showeda
"'_-__'-'marked degree of standardisation. The majority of the flake blades A
g cotld be clagsified as. bladelets, and whafherthey weare pﬂralle{- :
sided, thick triargular or smaﬂ irragutar, the overriding morph-siogy

was a- blade!et of small and fat dlmensians As for the other levels,

A prn]ect measuﬂng tha width, braadth and helght of {ndlvidua! ﬂakas and ﬂaka blades
from Rose Cottage is In procoess. These quantification techniques. are, nforfunately. _v'arvj-

time-consuming, and It Is suggested that future resedrch give attantlon to develgpinga .

fingr grained classification schema for flakas whan dedling with assemhlagas data itg:
the fate Ple[stocenaw earlv Holocend baundarv _ e
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ebov 3: %BMAU & %den p=.0013, r=.8843

%MAU &% FUI p=.0168, r=.6382
Tha Grayson model doss not provide explanations for both |
percentage food value and percentage density relationships to thoe
percentage occurrence being significant and positive. The
relationship of pe-rcér_ntage density and percentags occurrence Is
highly correlated in both size categories 2 and 3, while the |
correlations between percentage food valus and percentage
occurrence is of a lower order, On the first lave! of explanation the
dominant causal factor in the production of the archaeclogical
assemblage is bons destruction. Howaver, the bulk consumption
strategy of the producers of the archaealogical a_ssam-b!'age is also
still visible as a ‘shadow’ (or second leval explanation) undarlying
the bone destruction driven a.ssemblage's.

In bovidae size category 4, both the persentage occurrence and the -
- p'ercentéfge derisity as well as the percentage occurrence and
pamentage food value rank order cotrelations are not s:gnif:cant
- ebov 4; %MAU & %ten } D= 01513 re= 9747

MAU & %FU! p=. 18230 t= 6669 _
The relatlonshlp hatween percentage ocourrence and percentage
| deansity is only by a small margin not s.ignlﬁcan-t and, if this small
“margin s ignored, the bovidae size category 4 bone assemblégé'cah
be ascribed to bone destruction. ” |



CHAPTER ELEVEN

CONCLUSIONS

"We should not be depressed that the hypotheses ... tell such
radically different stories, for a large amout of agraément
gbout ascertaingble issues ... underlies the owl?ring of
information Into thase contrary tates; and the tales themsalves,
itke a8l fruitful theories, [(serve] as marvelous devices for
suggesting further questions and avenues of futt.rrs ressarch”
(Gould 1994: 26)

This study set out to explain the temporal and spatial patterning
dating to the late Plsistocens / Holocena boundary at Rose Cbtta .
Cave. in Chapter One | detailed the present debates pertaining o
this pariod and expressed soncern with the paramaters withm which
 these debatas have procsgeded. | suggsested that our comprehensian -
- of the Pleistocena / Holocena boundary periad is unlikeiy to advanoca
unless we extend our terms of inquiry. '

| specifically suggested that we need to develop avenuss of

understanding the intentionat rols of materlal cuttura beyond the

© canfines of & techno-economic explanation. This understanding of

m'at'e"rial cuﬁltu-ré will enable us to study charge as behaviour fh:at is :

informed by meaning and affected by human agensy {putting the

woman and the men ‘back’ into the soclstles wa studyl, | further

suggested that wa nesd to develop a sensltive awarensss of how

~ the character of deap saquance archaeolagical danosits Has shapacl .
our undarstandlng of archasological patterns '




143
over tima, these fluctuations do not (strictly) correspond with _the'
t@bhnoibgihal periods. Howavar it would, in my view, _b'e simplistic
and erroneous 10 assume a direct utilitarian link, The production of &
specific tool type cannot be simplistically linked to the hunting of 8
-spamﬂc animal,

Based on the data presently available in this dissertation, | proposed

- an explanation for the richness and svenness indices patterning as

displayed by the bone and stone. | recognise that issues such as the

 range of other more ‘economic’ activities pe‘rforme'd at site
{espacially activitles not rafated to hunting like plent food

: procesaing, preparation of other tools), dascard and use patterns,
groups size and group gonflguration etc. neod to be- considnreci
Howeaver, | reitarate that | consider this only. pos-sibte QNeE mora

comparative work within the paracllgm proposed in this dissertation '
is available. '

The i_hferancze's_darlved from the above chronological perspactive are

tentatlve suggestions. | now move on to a discussion whers |

- avaluata their cantribution and make auggestlons of furthar _
research ' '
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 that an increase in tha distinctivenass of the farmal tools from the .
non-formal stone material could be linked to an intensified need to
gipnal their distinctive character — thus $mphasising their potantial
social role. At timas when the varlety of stone matérial pmducad
increases, there is a parallet ‘standardisation’ of the Runting
procedure. The advancamaent of social bonds through the
distribution of spacific elemants of the spolls of the hunt, is & woll
esteblished principle in hunter-gatherer sociaties (Cashdan 1988).

It Is Interesting to note that, at Rose Cottage Cave, In pariods when
the huhting- just praducsd 'more of the same type of animal’ {high
evenness) and tha enhancement of social bonds through the
distribution of spacific and distinctive skelatal parts wcuid not have
basn possible, there s a coﬁcamitant incraase In the varlety
component of the formal stong material, | thus propoge that the
stone m’a_tariél and bone materlal functioned In a closely iinked, but -
alternate manner, In the establishment of social ties*, The
conventional position of assoclating stone _i."r_iﬁuétrles_- and types of

~ animals hunted, s thus not unreasonable. As praviously discussed

* in Chapter Five, the stepped nature, and strong internal corralation
" of the coefficlent correlations calculated for the species community
strusturs of each lavel, corrasponds with relsted technological stone
 Industries. Although there ware .chang"és- In environmental conditions

*Unfonunatelv the axtremaly tlme cnnauming salowiation of Fncd Utility straxeglas for
‘the ungulate community of dif the lavels, did not provide congliusive support for the
above proposal, This can posaibly ba aséribad the mothodology of collatng dll
idaniifisbla unguiate bone material into arehasozoologloally establistiad four alzd

- categorias — cateqorigs that ntight not have bagn of any value 16 the socleties under
stutly. Future reaearsh will nagd to caloulats Food Utllh:y Valugs on 8 variatv of
ditfarantly groupad categorlas.
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Figure 48, when the richness index for stone is piotted against
the richness index calculated on alf macrommalian specles (as well
as against the ungulates only), a mirror Image of'increaaad richnass
in stornie Hh’ked to a concomitant decreased richinass in speci-aé,._ i5
revaaled for all the Iavaf'fs Lig to A2 la similar plot for evenness
calculations does not display any clesr pattarning; Figure 47).

An incresse in stone assemblage richness is related to an increase

in the varisty com-pdnént of the assemblage, that is a wider rangs

of too! types were being producad; while a decrsase in the richness
of animals hunted ln'c_lflca'-tes. that a smaller variety of animels was

© hunted. A decreass in the varigty of animaly hunted could be linked
slther to the hunting of fewsr blgger an-im-als} or the_.huﬁfing.. of more.
of the same types of animals. When the graph of species evennass
and stone essemblage richnass .(Fi.gu_re 48) per level is

_cons-ldafad.,-- Itis clear that the évenness index for speét_as shows a-
s.milar trend to the richness index for stone assemblages, Inall the
levels except Ph and the levals above AZ. Thus, for most levals, - -
concomitant with an Increass in the variety -éc‘mpunéht of the stons
ass:embiages, thare Is an 'incraasa in the Speclalisad hunttng of
more af the sams type of animat. ' - '

The question arises as to what the social strategy behind this

| pa-ttia.rning' could ba? If we accept that stone tools, sim:ultanaous--tb
their techna-economic function, also play & role in soclal relatiors, -
the increase In the varlety of tools manufactured could indicaté a

- charige In some aspect of social refations, | have slready argued
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non-formal components of successive stone assemblages. The
marked differance between the diversity indices for the formal and

non-formal stone material demands considaration In its own right,

We need to entertain the possizbmty that it can be seen as indicative
of different ‘intentionalities’ during these two stages of knapping. If
the meaning carried by the two catég'ories was the same to the
producers, one would -ax-pect thase two knapping processes to
display the seme characteristics. This is, how_e'\ie'r,' not the case. in
soma levals, tha structure and control of the section of tha 'text’
'cc-n's-isti'ng- of the first stage of knapping is broken and reversed
during the second stag-e of knapping. Although the pr‘dduction of

- formal tools- can only progead withia the parameters set by the

iﬁ-iti'ai_'s*taga, the producers seem to make & special affort to indicats
the distinctiveness and speciat character of format kfnapp‘lng_.' The

boundaries established by the initlal knapping text seems to be
‘twisted and turned' in an etfart to signify the different and special
~ qualities of formal tools. When formal tools were axpected to play

an tmportant rols In signifying sociel relations, distinctions betwasn

’ '_ Formal snd non—farmai tools were Iikely to. be emphaslsed (Figure |

4BbJ. in the same way that a methodology sansitwa to spatiality

' aveals clear patternmgs. here @ methodologv informed- bya social~
intent parspective slfows potentially slgniﬂcant pattems to come
: _-into view, '

By viewlng the structural properties of the stone aS-éém’bla-g-as-Ih;

 relation to the community of faunat species Identified in the
" respective levels, 8 clear association emerges, As can be ssen in



| | 139
of analysis that takes the social meaning of material culture into |
considaration,

In dn effort to understand the internal com'p-osititjn of stone
_a-ssem‘blages better, | have applied an analytical technigue (the'
calculation of diversity indices) that evaluates the structure of these
assemblages. In the chapters desling with each of the levels under
study, | have alraady discussad some of the ¢onstitutive Infarences
that cen ba derlved from these indices. | realise that other
considarations such as group size, langth of oceupation, range of
activities and activity varlat;on as wall as time spent on speciflc
actlvities,. affect the material cuitura assemblage and should |
therefore be reflected in thase indlces, However, the development
of & modal taking these issues into consideration entails a |
thegoretical perspect'ive that views matetial ou'ltu'rta pri'ma'rliy as

- reflactive of soclal behaviour. In this dissertation | hava chosan to

- privilege a viewpamt that smphasises the consti’cutivs rofe of
‘matarial culture and have analysed the results of the diversity
Indices ca!cuiationa fram this persnectiva. } ghall nOW !aok at thefr

- _slgnlﬂcance tor undarstanding changa ovar time. :

In Table 3’9‘ lend Figure 45) the results of the richness and
“evenness caloulations of the stone matarial from nine Hose Cottage
Cave levels are displayed. As can be seen from the first 'Q_.raﬁh_;i the

richness end svennass indlces of stone tool assemblages have a -
linked relatianship over time, What Is of interest though is the trand ’
| displayed when calculatlng the ditterenca betwsen the farmai and
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blades were specifically salected for utilisation. In all the levels,

flake _blade's oceur in far greater frequencies in the utilised

assamblages than they do in the gensral assemblages. It is thus |
suggested that flake bladas ware produced for further reduction into

backed tools, on the one hand, but primariiy, to be utilised in the
format of their ariginal morphology '(-ie..un-ret-ouchéd.). Aithou_gh rot
a clear pattern, there also seems to be a spatial ditferentiation for
utilised -flakeh!_ades as opposed to unutilised flake blades (see
especially H lavel). - -

My use of a spatially sensitive anaiy'sis has allowed me to detect
the above des'cr_ibad- patterns; this was done through a methodology

-imor_-m’fe_d by 8 new theoretical perspective. Howevar, it is

recognised that new methodological principles, revealing new typas
of data, are only the first step of a new theoretical arisntation. The

linking of the above described cluster patterns to gpagific sociel
relations awalts, inter afia, more comparative work on the
‘assooiation of meanings and values to thelir form of representation

as well as a better undarsfaﬁdln..'-_o-f'_.gie neratlve processes.

Time - Space . | |
The use of a theotetical framework and methodological approach .
that foregrounds the detection of defiberate human intent and

-~ controf over the consttuction of méa-nin.g, mekes a reconsidaration
of previous classification systams Imiparative. | have already

discu.sesze.d soms I-n'adeqﬂa.cias of the present stoneg tool typcl'og;v;' o

and would like to make a call for the development of & framework
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téchnql.o-g.ical c.ons'ide-rations. The high incidence of using raw

‘materlal other-than-opaline In the production of side-struck flakes

cannot bs linked to a changs In the availability of opaline®. The shifi
of raw material choice can be seen, as in the above instances; as
indicative of deliberate cholces that are informad by considarations

‘beyond the puraly technological, A possible route of explanation lles

in consldering that side-struck flakes co-functioned with formal
tools in signdliing stylistic managemant (and the concomitant social
ralations managsmenl) in the societies dated to the lato Pleistmcana
and sarly Holocene.

An initeresting featura of ths stone assemblage at Rose Cottage

Cave (in the levels under study) is the high frequency of utilisation
of Hake biades (see Figure 44 for llustration of utilised non

formal tools). Once again, as Is the case for the flakes, thera Is a
standardisation In the flake blades that cannot be expressed in the
present stone tool typology. Regutar, small and flat p-iia-ce-s,' With

" paranai sides, was used for bladelats as well as for broken. ﬂake

blades: There is a hilgh frequency of broken fiake blades in aN the

fevals under study_, the bulk of these: b.roke.n flake blades were 56

 smiall and $o regular in morphology, that they can be considered.

broken biadelets. Given thie small numbers of backed tools In thess

assemblages, the production of these flake blades cannot be
primarily linked to the production of backed tools. When the

~ assembiages of utilised tools Is canslaemed, it is clear that flake

'Qpaﬁna and tuffaaeous matarlal hava 8 eommun paim af origin In tha basalt lavas of -
the surl;ounding Drakensberg mountalns.and there avallabﬁity would have hean .
aquata fg . :
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‘thick description”, we can arrive at _insights that previously eliided

i8,

The dominance of sids-struck flakes, and the occurrence of broad
“striking pletforms on these flakas; have bean caﬁs-idared |
cheracteristic of assemblages dated to th'a late Plaistocene and early
Holocene and ascribed to the Qakhurst Industrial Complax. We need
to arrive at an axplanation that can link *hsir occurrence to
‘deliberate human strategies outside of the puraly techno-economic
terrain. As alluded to In the discussion of the Ja level, thers is a
s-tarjd'ardisa-tlon' in the size and morphology of Hakes that Is not
| exprassed In the present stone typology; this standardisatiori is
'9s-peei-ally avident In side-struck flakes largar than 30mm {see Flgura
43), Sida-struck flakes, like formal tools, 'ware utilised, but to a |
far losser degree than their eccurrence in the. ganeral assamblage
| _would lead one to expect. It is thus clear that when specific stnne

~ tools were chosen for utillsatlon, side-struck flakes were not
 chosen. The absence of Gores that can be linked to the production
of side-struck flakes indicstes that the (majority) of large side-struck
- ﬂakes wara nct manufactured at the site and are thavefore not - |
-simpiy discarys, The regularity af side- struck ﬂakes, thelr spat:ai co— |

f-_'oecurrance with formal tools and bladalet matarlal, and their * non- -

:'utlhsation is lndicatlva of careful and de!ibera’w decision making
processas around these_ '_to.o.ls_ t_h_a.t cannot be ascribad 1o narrow

“The Gaartztan taren of 1hlck daanriptian advocates tha use of the !nternal laglest af a
histarleslly comtingant saols) sltuation. to-arrive a{ ap undarstanding. Follnwing Hoddar
(1982114}, | am suggasting that the "interns! {ogie' of a tevel provides us with tha o
-parameters within which we can develop explnnation s N
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technologics! considerations, but informed by meanings attached to
antecedent occupations {see Figure 42 for an illustration of re-

- worked material}. |

As alluded to in the sarlier discu-s'sian of spatial arrangements of
stone m-ateriai non-formal stone material should not be considered
only as the suparfluous dabris of a process whose ultimats aim lies
in the production of formal tools. I (as | belleve 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 faise distinction

(Sackett 1982, 1986, 1986a, 1986b: Wiessrer 1984, 1985, 1989).
When viewing non-formal stone materlal, we can extén-_d this
approach and look for maanings ’other-than-technalogicat’ in the
nan-formal componant of the assemblages as wéll. By placing our
fogus on Investlgating the intent and rationale behind the
-'manufacturing of stone- assemblages, we might be able to access

meanings beyond the techn0~econornlc iri the stone material. leen
: the pauctty of athnographic information on stone tool use and
manufanturing, we have to:loak to other lings of informataon in
o davslapmg: our understanding of d_al-iberat-e human _stra‘te.g:ias. I we _':
can arrive at & claarer uﬁdersté-h'dih‘g of the principles involved in- the.
'manufacturlng of stona tcols, these pracepts can then ba compared
with ewdance of ccncomitant soclal bahavior, and, an routs of
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corresponding taboo behavior) as the original hearth, and ashy
concentrations thus functioned on a different plane of meaning {see

- Douglas 19686). In a similar vein, the maaning carried 'by refusd
storage pit {see square Q4, H levei) as opposed to the meaning
carried by pits of a very neat construction {squares N4 and N3, Ph
lavel) could _haye been differgnt and therefore influehced the spatial
text in radically different ways. Due to the limitations of a study of
this nature, | am unfortunately not able to propose any speciﬂ_c
interpretation as to the meaning of such articulations, but hope that
further research will throw more light onto the social implications of
suth features.

Heat alterad stone material clusters in the viclnity of hearths.

~ However, contrary to the expectation at the start of fhis"'studv.
there is no indication of preferential heat treatment for specific
stonie materlal and the clustering _of such material around the
hearths can be ascribaed to the unintentional hea't.-altératioh of
materlal that happened to be close to fires. In this instance, the
spatial distribution of material will not be understood if it ls not
viewed ifi conjunction with other lines of evidence such 68 the _
frequencv of occuirence in genaml assembfage "

There is a clear Indlcation of prafarentia choice of raw materlal

type. Opaline material was the raw material of cholce for the
manufacturing of formal tools. The high frequency of transiucent -
opaline "as a raw material In the catagory of ra-wmkad stone can,
once agaln, be seen as a cholce not gove:rnad- solaly by o
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hand, and on the other hand, by the social stgntﬁcance)s’ attached
to areas previously containing bedding matarial and/or being
relatively empty. In the successive Ja level, the area that contained
the pits in Ph ls an area of low occupation co-nce-htration-. No
occupation features are visible in this area and very low frequencies
of matarial culture debris were notice.s In raverse to the Ph spatis)
arrangements, the main features of the Ja occupation are to the
east and wast of this area. The regularity in the above dascribed
spatial locations volnts to an alternate emplacement i1 successive
levels between areas of intense occupation debris and ‘empty’
aress.

This mode! is however, nat as clearly defined as one would have

hoped. The spatial sxtent of the excavation was limited; the

unambiguous recognition of areas of public space as ohp-o-'s_ad' to -
~ private space, and the linking of specific features to such areas,

was thus not possible. In the Jevels Under'sltudy-.' the alternation of
~ afeas of high and low occupation densities between successive

_le'viél's-- are-visible, This archaeologlcal ocCuirence -eaﬁ_, however, not -
“yet be inked to-a social explanation such as, -fér’-éxamplé, g public

-lspace — private space inversion, Wa also need to consuder that all o

the differant spatial features of occupaticm (hearths, pits, ashy _ |

concentrations, boulders ete.) did not carry the same maaning ang

did not signal the same cultural behavior, For example, re-dumped
~ ash from an hearth might not have the same social value (and

'Thess vaiuaa of sucial slgnlﬁcanoe arg not stagnant and are, in tum, contlnualiy
transfarmed by pravious soctal hehavior ang functlonial considerations.
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presentation of chronology. By viawing previous spatial organisation
{the archaeologlcal remains as well as the physical cave conditions)

&2 informing successive occupations, | was theoratically ampowered

to analyse the material from any one level as if it was
contemporanaous. On a con-ce'ptu-al iavel, archasologists have jong |
been aware of the problems of viewing the prehistoric past as a

" puraly diachronic sequencs {a problem typical of the culturs!

historical approach}. Recently, the erroneous nature of splitting the
diachronic sequence into synchronically functioning phases
{problems associated with fu-nt:tiona"liS'tfadap-.tive approach) have
becoma the topic of debate. One of the keys to the conceptual
adVa.nc'e'meht in archasology Iiés' in theorizing on the intersection of
the diachronic and synchronte, and | present this model as a

_p-osé-i'bl'e da‘p.artu-re point for debatas. ndeed, the re-s-p.ansib'll!tv_o-f

writing a t'rul'v narrative pracolonial history for southern Africa

Tequires us to span the theoretical gap batwean chranology and
'dlachrony (Parkington 1893 28).

The main contribution of this dlssartatlon lies in the censtructian of
-8 theuretica! approach and the devalopmen‘c of ansuing
' methodological pnnmplas Further studias, amploying similar
- -methods and princfples ara necessary to test the full fnterpretlve
| potan’tial of the theoretical persnectives advanoed in this '
dissertation. |
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pre.fere-nﬂ-al utilisation of specific tool types, and thair spatially -
distinctive occurrence; the distinct choice of older material of
translucent-opaling for re-working, and the high preference for
manufacturing formal tools on this materlal; a standardisation and
regularity in the morphology of (especially) side-struck flakes that
can be linked to the spatial distribution of formal material; choices in
tha _huhti.ng strategies that cannot be directly tinked to
environmental aspects. '

These features polnt to dellberate human decision-making processes
in ascribing meaning. However, accessing the specific social
strategles behind these choices r_e'ma‘in's-' difficult. | explored the use
of diversity indices in an effort to arrive at a clearer assessment of
the- constitutive role and transformative power that m-a-t'arl-al' culture
has in human society. By looking at the structure of tha non-farmal
's-t'on;a matetial in relation to the formal stone material in each lavel
(as wall as over timel, | présentad an Intsrpratation of the soclal
cultural situation involved. Tha‘ linkage of stone and b:cnﬁ--'ﬁi-ivansi;ty _-
- indlogs threw a sharper light onto these issues, aid | propoéed'an

- _explanation of bone material and stone materual alternanng in tha

N strengthening of social refation bonds.

Through the consideration of the mformatwa and constraming role
of space, | was able to arrive at & modal for tha interpretation of
deep seguence cave deposits®, and to move bayond the mere

- ‘This actually applles to all archaemoglcal sltas, and may contrlbute o resolving tha
- daunting prnblem of comempor&nalw at any grehaaologival slte.
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In Chapter Two | prasented a theoretical approach that allowed
- these issues to be foregrounded By grapplmg with some of the
 conceptual concerns around: the nature of material culture, space
and iime In relation to archaeol_ogy, new interpretive frameworks are
- posited, The suggestion of new interpretive frameworks |
‘necassitated the d’evel-o'p-ment of apprbpriate research
methodologles. This in turn demandad that | outline the pracedures | -
- followaed at Rose Catta‘g‘é Cave (Chapter Four). Aftar detailing the
paleo-environmental conditions around Rose Cottage | discussed, as
units, all the archaeological matarial occurring in sach of the levels
pertinent to this study. ' '

In the Chapter immediately preceding this ane (Chaptsr 10} |
nresented a chronological overview of the archaeologice! material at
Rose Cottage Cave in the fevels under study. Previgusly unknown
patterns wers detected and tentative interpretations were presantad
B in that chapter. This procestied under the lmperatwe of deveioping |
a the praposed extended terms of Inquiry. '

] 3l will new axamlne thesa Interpratations and propose furthsr

: waﬁuas of research. ' '

In examining whether material culture can contain information other
than functionally related abtl-vl'tia’s, this study detected patterns of
stone material use and faunai exploitation that suggest da!iberate
decision making not fully explicable by techno-economic
considerations. These includsd features such as, inter alig, the
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APPENDIX ONE
STONE TYPOLOGY

The stone material classification used in thig dissertation is based on
the reduction sequence and foermal too! classification schema as
-devsloped by J Deacon {1 98_2_, 19844). The Rose Cottage '
programme has adapted the broad categorigs and expanded
expanded same of the s'u-b-ta-tta.gorl-es. I will now discuss the
clagsificaiion standards as used by the Rose Cottage programma.

| did not distinguish between chips of irregular or bladaiet
dimarsion, but classified all material smaller than 10mm as chip.

Under the broad categary of cores, bladalet -c-'ores-di'spieying one or
two, platforms were distinguishad. Simiiarly, for core reduced
places, | distinguished batwean cores raduced places wlith one or
two {chisal-like] striking p-latfcirm-s'. | | | |

In the ﬂat'e.gory'of_zblade and bladelet {flakes that have a lenath
measurament of d-cu'bie_ ar more of thalr maxtmum width |
measurement| different morpholagies ware 'distfﬁgljfsha-d; Flat - -
biade/biadelets with uniform parallel sides dimensions wére = o
distinguished from those whose adges converged I & point. Some
of the flakes were of blade/bladalet proportions but displayed a
- gross-saction morphology of being triengular, and were n-dfced: _
separately. Those blade/bladelets that could nat ba classifled into
sither of these categories, were deemad irragular. In the text the
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TABLE 1: C-14 dates Rose Cottage Cave

DATE (BP}

680
5 970
8 380

8614

3 250
12690

13 360
20 600
27 200

81300

© - {after Wadley and Vogel 1991: 805 and Wadlay pers. comm.,)

+ BO
=70
+70

+40

+70

£190
= 180

+250

+ 350
+ 980

LAB NO

Pta 6622
Pta 5943
Pta 5600
Pta 5560
Pta 5599
Pta 5593
Pta 5601

Pta 5508
Pta 5596
Pta 5‘-'5'9_2-“

LEVEL

Pt

Ja

DB

D82
G

Dc

Qe

SQUARE

N4
N3
LB
Q4
LE
L5, L3

K3

L4

L5

LG

190
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~ could, howsvar, be said that one is comparing two very dissimilar
samples and dre thus, in effact, comparing "apples and orariges’.
 The argument could be made that the archasoclogically obsarved
diffe-ra_ncés meresly reflect the analytical cchétructi-on of the samples.
In an affort to address the problem of dissimilarity, | have, for sach
level, cslculated the diversity Indices for informai, formal and
combinad stone materi-a-l on obs-efvat‘ians' of equral freqzuénc_v. The
archaeologically obssrved indice values were then divided by the
‘ideal” Indice values and a 'standardised’ index could then be
calculated {A, SBamson and G, Manas: pers. comm.}, Table 46
shows the calculation of each leval.

A note of caution: due to the use of log values In the calculations, &
number of the velues are expressed In fractional negative terms. .
When cdmparing the ralative vatues (larger-than or smaller-than), It
crucial to take the negative naturs of the' vaiue iht-a_ considaration.
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diversity index. On reproducing all the published diversity indices it
became clear that most autho'rs have used loge with tha axception
cf--CrUz-"Urib's- who used loge inthe 1 P&8 article, but possibly log2
in her 1991 article. For comparative purposes | have thus decided to
use loge. | -

stone material _ : .
diversity stum(n‘/N}log(nUN) {Shannon diversity index} -

© richness d={S-1)/logN
 gvennass o= (H)/logN
.where:

S =number of stona categories;
N=totat number of stane;
ni=number of stones par category

| Have caleulated the above indices en the stona materis! classified

8t Rose Cottage Cave for all the levels dated to betwesn

13 360 + 150 BP and 680 = 50 BP. The caleulations were done

on the combined stone material assemblage as well s o the

 saperate samples of non-formal and formal materlal. In the H and Ja -

- -iavais thege ealculations warg alsa dona on the samplas fnr aach L
squars. - o

The use of divarsity indices for stone {ools Tieive --p-révi:ou's-l'y baen

* restricted to formal tools only (Simek 1988). | heve extended the -

~ application of these Indless to non-formal material and conslder the
. re!atfve values of formal and "on-formai material very mfarmaﬂva s



APPENDIX THREE

DIVERSITY, RICHNESS AND EVENNESS INDICES

For purposes of comparison, | have calculstad my data on Indices
_ that have baen used in the southern African archasologial literaturs
(Avary, M 1982; Cruz-Urlbe 1988, 1991}, | used the same mdex
formula for the faunal material and storie assemblages.

faunal material | .
~ diversity H = sumini/N}iog{ni/N} (S_hannon dive’rs-ity index)
richness . d=(8-1}/logN - o
 evenness - e=(H/iogN
whera: |

‘S =number of specles
N=total MNI - or N=total NISP
ni=gpecies MNl gr ni=species NISP.

At Rose Cotfagé Cave cai-cu!atlon procadure 'fol!ow-ed result'ecl n
-!ow MNI totals (Plug and Engeia. 1992}, Although'| am satlsfisd that
the MN! calcuiatmn procedure Is correct, tha lcw AN 1otals mada

" somparison with other s .tharn African shes difﬂuuit. | have thus |
| 'calculated the Indices on MNI and NISP per- laval (Table 44} _
Folfowing Cruz-Uribe's recommendaﬂon, only material Identified to
- specific specles was used and not material identified to slze .

categorigs {Cruz-Urthe 1988). Similar caleulatlons wera dona on the S

~ samples of all ungulates per level (Table 4B}, Odum {1971)
recommends that loge be used when _cal_.cuiati_ng the Shannon N
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The data was prepared in the spreadshest packegs, Lotus 123 and
_then importad to the s'tatistical p-ac-ka-gs Statsgraphics. In order ta.
optimise tha number of data points for which there were values
available for both FUI and density, the Spsarman rank-order
‘correlation coeffiecients were done pairwise and not listwise. The
resulte are listed in Table 43,
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d-EStal. articulation of a skeletal element was not possible, | used an
average between the proximal and distal valus {eg. FUI value for
p.roxim-al humerus = 2 2959:' distal humerus = 1 8'919;. hurmerus -
not identified to proximal or distal = 2 093g). The values as -
determined by them for skuil, mandible and pelvis were usad,
divided by the number of separate fragments per skeletal part u-sa-d
in.the identlﬂcation {see ggain Table 40). When gkull material. was
present, it could be assumed that the maxilla and hyoid was
brought along. | have thus calculated an FUI valua for skulf material
based on the EUI of hyold and maxilis. In order to be statistically
‘consistent, both the FUI and density values ware also calculated as

_percentages agamst the maximum FUt and denslty value
respective[y {M;Grant parsonal comment)

This visual inspection of the XY plotted values wa's an important
step in the process, and the data were then plotted {Figure 49), _
~ Most of the XY plots display & either a unblased utllity curve {iinear.

relation} or a consumption site bulk utiisation curve (Y = a+blogkl.
Since, as we know from the work of Grayson, thase curves can be
_producad alther by human tranaport decisions or by bong attrltlonal- -
. factors, the naxt step in the analysis was the calculatlon of '

_Spaarman rank-order oorralation coefficients,



APPENDIX TWO

FOOD UTILITY AND BONE DENSITY CALCULATIONS

The Identification of skeletal parts was done with the help of the
extenisive osteological collection at the Transvaal museum under the
guidance of Dr.[.Plug, After determining the Number of (dentitiable
Skelegtel Parts '(NI'SP)'.to species, genus or size group, the NISP for .
bowdae was collated into the four size groups ag defined by Brain

{1974}, Table 39 shows the species ag grouped for Rose Cattage
Cave.

In order to compare my work with the published Food Utility (FU
and density data, the Binford formula of minimal animal units (MAU,
also known as fractional MNI) was calculated (Binford 1978). This

- was done by d‘ividlhg the NISP Caluu{ated for each skeletal part by
_the number of such skeletal parts in an Individual (Table 407
.(Chaplm ?971 Schrnid 1972; Van den Driesch 1976) The

_ pefcentage minlma[ animat unit (%MAU) was then calcuiatec! as
_ _fractlo:'vs of the highest MAU. '

The food and density valus f.a'r' the skeletal parts prasent in each
size group was then calculated by multiplying the skeletal |
abundancs {9%MAU} with t-l-re_fo.dd and density value f_'c:-r'_a'ac-h '
skelstal glement (Tabie 41 aid Table 42). The FUI and dansity
values wete based on the published work of Matcalfa and Jones
(1988) and Lyman (1?985). | have usad thsir data for the clearly
identified skeletal parts. Where the Identification af proximal or.
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A numbar of 10ols with clear Middie Stene Age technological
attributes were alsc excavated in the'levals dated to the Later Stone
Age. . o
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A number of sc'ré'pers also have a cornbination of secondary retouch
~ {"scraper retouch’) as well as adze damage. On some scrapers the

edge opposite to the working edge Is ebruptly blunt — sometimes
through deliberate knapping, and in other cases the working edge
have been positioned in such a way that the ‘natural’ morphology of
the scraper provided & blunted edge — these scrapers were
classified as backaed. A few scrapers were of such high dimensions
(measured opposite to the flat ventral surfaces) that a category of
high backed was introduced. |

Tools with sacondary retouch along one or mare straight edges
ware ciassified as knives. |

- In the 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 baekifng’; |
segmants; tools in which the backing is on an edge that is atan
obliqué angle 'to the rest of tha tool; tools with backing that'caﬁnet
_be classifiad Into eitner of the abova eategonas as weil &8s broken )
100l8 with backing ware recognised B

A categcary of bladelets with fiat, Invasive retouch on the ventral
side was introduced. S

The catagories of adze, spokeshave, awl, borer and miscellaneous.
ratouched places, were recognrilsed following the cr{taria as
establishad by J. Daacon 1982, '
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term flake-blades was used when referring to the coimbined
category of blades and bladeiets.

In‘an effort to detect knapping strategies, we noted flakes that sti
have cortical material, as well as the two sizes classes of bigger and
“smaller than 30mm, Tao distinguish between end-struck and side-
struck flakes, we us'ed the bulb of parcussion as a point of
reference. Two measurements were taken: i} the ‘long axis' — in
diract line with the striking platform and bulb of percussion up, to
the édge of the flake, and il} the maximum ‘width’ of the fiake at
right angle to the first measurement. Side-struck flakes are those
flakes that have longer 'width’ meastiremants than 'long axis’ |
measurements, and end-struck vice versa. For broken fiakes the -
spacHic section of origin — proximal, medial or distal — was also
noted, .

I the 's'_c_:rap'e‘r- category {le. tools with secondary ratouch ona o
convax -edg’a-)'-,: three size classes wete distinguish! larger than
30mm, between 20-30mm and smaller than 20mm, Within thesa
size classes, sub-classes based on the p[acement of secandarv _
retouch and the planform of the tuois, were drsungwshac! As for -
the flakes, thi bulb of parcussion was used a8-a rafarence pbint andzﬂ-‘ .
the placement of secondary retouch cou!d then occur on:

- the and,

- one or both sides,
- bath or the end and on one side or,
- on the end and two sides. |



TABLE 4: (cont.)

Ungulates only

Spooigs
Sushy .
SybJdenpra gimmia
Crantragus troutagus
Avpyseros malanpus
Tragolaphus sttopelcarss
Taurotmgus aryx

_ Redunsn fubvorufuln~fves
Sutwnst

Graas . )
- Connoshaetes ghou
Aloelaphue busolaphug
Damaistut corcys
AntEorses markupmin
Quirabin ourabia
fuphiterus campestris
Folon poprodtua
Auduriea luvoruluip—-aats
Bubtnotnl

Savannn Qrass .
Equuil burchallliquagga
Fhasochtipys sothiomous
Connnehaties imerius
Mippefraguy nquinus

- Hippetmgus nigor
Hippotmginl

Bubintal pRoeat

Bushy
droas
TOTAL

Late Hylosone  Halgpeho

§
1
1

3
11
e

41
18
68
304
1
12
29
A
488

95
11

87
4
bS5
802

10.80%
2.04%
2,048

63.87%
2% 48%
100._00%

B 44
3.01%
14 20%
82.55%
0.21%
2ATH
0.57%
2.26%
100.50%

1.45%
8i.0a%
18.42%

100.00%

B14%
91,60%

100.00%

1

"6B.5

!

27
1.8
i

8.70%

B89.67%
N.74%
+00.00%

4.82%

24.0%
43.471%
241%

?7.28%
B.02%

100.00%

7O
B5.19%
3.70%
741%

100.00%
14.38%

BE.E3%
100.00%

Garly Halevona
13 I677%
12 18.48%
2 o™
49 e4zan
16 1.84%
776 100.00%
2 1242%
2 B6%%
43 i843%
108 4dtit%
18 B87%
25 QAE%
18 0.84%
294 100.00%
B 8.67%
86 54.00%
3 4.00%
2 20
2 28
765 t00.00%
778 20.08%
00 70.92%
366 100:00%

Ploistogons
t o 1250%
& 7500%
1 YRE%
8 100.00%
B 20851%
B gOS%
& 1538%
13 38.48%
1 2.56%
1 £.86%
33 100.00%
B 41.87%
g 80.00%
b 2.98%
12 100.00%
¢ 18.56%.
Gl 8844%
69 100.00%
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TOTAL

18
14
1

3
&
164
148

8%
50
128
440
1
26
L]
16
ava

12

147

15
2.

)

g

181

148
981
1927

12.53%
2.50%
0.68%
2.08%

#4.30%

10.89%
100.60%

10.38%

0.05%

1B00%
56.00%
0.13%
326%
7.00%
~00%
™

- B.08%
al2%
BRO%
1.10%
1.10%
1.88%
100.00%

12,65%
67.05%
100.60%
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TABLE 4: Anfma) habitat preference, grasslands - bush/shrub
All species

- Bpordes 1ate Holosona  Holasens Eary Molocons  Plolotosene TOTAL
Bushy . ' ' '

Corpoplthesus agthlops 2 1.14% a 0.41%
siynang brunes 2 0:00% 2 QA
Panthars pardus ] J85% 2 - Lia% . 11 £.27%
Falls coratat t Q41% ki ¢.67% 2 A41%
Procavinospensie 183 THQ0% 48 TOAE% 02  S209% 1 1i1%) 522 @6.39%

Sylvisapra gimmig L] 2.08% LS T41% 18 A%
Orporagus oreiagus 3 0.41% 1 1% g 6.04% t 5§ Bo%
Atpysros melampas 3 0.41% : t Ea%
Tiogoldphus eiropeloatos - . _ 2 114% 1 1] 3 0.62%
Taurotmpusaryx 31 1270% 8 1408% 49 27.92% § Bodi%)] 94 19.38%
: Aaduncn fuleorutula-lives 41 481% 24§ d4e% 1.5 -B.H5% 1 11.41%)] 18 3.30%
Subwoim 244 - 100.00% 96.5 ioa G0% 174 10000% B 100.00%] 485 19D.00%

Shrub i ) ]

Canis mesomelas 12 a9 9% 18 803% 2% 4.80%
Surioata surdodiia : 2 1.56% 2 0.30%
Hyaing bunnog 2 0.63% 2 03F%
Panthurg partius . 9 2.85% 4 1.80% 3 SR %
Folis saraenl 1 0.31% 1 0.76% ' . 2 0.38%
Procuvia capansis 1B5  B7TBS% 4R YASTH 63 60.9% 1T 10000%] 322 SI0%
. Lopus/Proniague 111 34.01% 13 22.00% 88 (7. 0% S Wy 8.4
Submml até  103.00m BB 00.00% 1S3 100.0D% t0000%] Bit \D0.00%

Groge - . _ _
Conla mosomslas 12 2.31% 1 2.35% 2 4 10% ' 28 2.52%
Eyniotis paniobiatn 1 D.16% - _ : 1 0.12%
: ‘Poiscoragel 1 0.16% i 0.80% I
el inBns 4 1.78% : . L] 1.08%

. Pedetis.caponaly 10 1.93% S - aER% - Y R80%| R0 20%%
Conneshtsteag u M 700% F  YL.70% 20 11.85% 8 20.00%| 80 S08%
Aleelaphus busolnghus 18 a8 2 4% @ 0.29% 8  Z0M0%|[ B0 - Leaw
. Usmolisous dorees 0D 13.00% 0 PM% 48 1683% ¢ 1600%| 128 14.04%
Antiorens marsypmis 304 BB.57% 8 a2A%% 10 40% 18 3‘1.80%' 440 BLM%

C Qurekinoutebls. 1 6.10% : 1 OfRw -
fiapilcdrinoampostis 18 281% i 238% 13 5O -1} 2.08%
: Polos enprobius 29 L300 3 T0B% @3 B.00% S a.sma. B8 B5%

 Radunea faveiin-cats 11 A% 28 mBEw 18 08k 1 280k 1@ lam
. a‘unm: ) 519 100.00% 428 100.00% 284 100.00% 40 100.0(1‘!5. asr - 10.00% -

" ovhnna Gross L
© . Equus burnhoﬂvquannn 1 AR
" Phatochoprys emthiopicus 88 BR09% 23

; 370% go7% & 4LETw) 2 BEaW .
Cotnuchagins tiunnus 11 18.4%% 1 3.70%
2

4 8 ; ;-
oigh 63 Gk ¢ S000R[ 17 BLa%
2

4.00% T 1B age%n -
Hipgatgus aquinus T41% e ' CE 1A%
Hippolmgus.nigetr _ : T v Y : 4 19
_ . Hippatmgini - E 2 28 i BOEs; @ 1A%
Sutiiter 47  100.00% 27 100008 VB J0000% 18  100.00%) 18) 100, Uﬁ‘ﬁ'-
Bushy/Shruls BR  4BO5% 118 6240% 308 40.28% 10 - 1833%] 008 . 4.gr%
Qrass 558 - BIOS% 698  AVG% 331 BIYR% AR - 83ATw(1038  S1.04%

TotaL © - 1148 T0000% 185 100.00% €3 100.00% 62 100.00%[ 2034 _mu.ao!s-_‘::




TABLE 3 MNI_hasis_

LB LEVEL
: Equus sp
Bov 2 non dom -
Bov 3 non dom
Alcelaphus busslaphus

‘Alcgtaphus/Connochastes
Antidorcas marsuplalls
Pelaa capreolus

Bird

TOTAL

DB LEVEL )

Pepio ursinus

Equus burchellifquaggea

© Equus capensis
Equus sp

Procavia capanisis
Phacachoarus gisthioplous
Bov 1

Bov 2 non dom

- Bov 3 non dam

. Bov4

Connochastes gnou
Alcelaphus busalaphus
Aiaa{a hus/Connochastas-
Aegalotragus prisous
Damallsocus dorcas

- Antidoroas marsupialiis -

~ Antidorces bondi

Hippotragini

Taurolragus oryx
Fadatis capansis

- TOTAL

NIBP  MNI
11
5
2
11
1
& 1
11
1 .
Y

NISP  MN
11
5 4
11
3
T 1
1
:

10

17

2 .
7 2
13

5 1
5 1
8 1
i
1 .

2 9
t 1
a8 15

REASON
| motar lower

matacarpal prox

t m3L
3 phatanx

- REASON
ganine freg
| mand p2
r 34 frag

humerus dist
mand testh fragmanted

t m3L

tage dh’far'ancea

I meL
{mil
mal

| 3L frag
molar '

200



TABLE 3: MNI basis

M LEVEL
' . Carnivore
Equus burchelll/gquagge

Procavia ospensis

Phacochoarus aethioplous
Bov 1
Bov 2 non dom

Bov 8 non dom

Bov 4

Gannochaetes ghou
Aleelaphus buselaphus
Alcelaphius/Connochaetes
Damaliscus doreas
Sylvicapra grimmia
Antidarcas marsupialis
Oreotragus orsotragus
Raphicerus campestris
Peloa capraolus
Taurotragus oryx
Pedatis capensig

Hystrix africagaustrails

' ‘Lepus/Pronolagus
Tortalse

Blrd

TOTAL |

 DOM LEVEL

Equus sp

: Phacuahoarus aethfopleus
Bov 2 rion dom

Bov 3 non dom

. Gonnochaetes gnou
Algelephus/Connochastes

. Damaliscus doroas
Antldorcas marsupialls

Antidoreas bondi

Trageigprius strapsiceros

Taurotragus oryx
Redunca fulvorufula

TOTAL

Equus capansis

NISP  MNI
1
1
10 1
7
16

27
9.
1
2
1
2

- 8 2
11
3 1
3 1
11
t
4 1
14
1t
4 1
8 1
11 17

NISP  MNI
14
5 1
4
2 1
13
1 1
2 1
1 1
4 1
2
a 10

REASON
I m3L.

humarus dist frag

3L frag

I r3L
mat

age difference

lateral mallsolus
molar lower frag

2 phalanx
ealcanaum

I m3L :
p4l. buc frag

‘metatarsal

matatarsal dist
radius
carapace .

REASON -
rmil

molar frags

miU

tooth frag

‘age diffarences

mat}
mik
rmil
P4l
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TABLE 3: MNI basis

CM LEVEL
' Paplo ursinus
Cercopithecus aethlops
Suricata surlcatta
Panthera pardus

Carnivore |

Equus burchelliguagga
Procavia capansis
Phaaachoerus aethloplous
. Bovt

Bov 2 non dom

Bov 8 mon dom

Bov 4

Conncohastes gnou

~ Aleelaphus buselaphus

Alcelaphus/Connachaetes
-~ Damaliscus dorcas
Syivicapra grimmia
Antidoreag marsupialis
Oreotragus orectragus
Raphicerus campestris

- Pelea caprecius

Hippotragin.

- Taurotragus oryx
Padstls capensis
Hystrix africagaustralls_
Lepus/Pronclagus

Tortolse

| | Bird
TOTAL

NISP MNI  REASON
4 2 jage differencas
i 1 {carpal
1 tiiuing
1 113U
& ' _
3 1 [teeth frags
18 2 | 8x radius
13 2 imolar
19 _
38
18
2
8 Tdm3l
. & 2{age differences
4 =
6 11 maL
1 112 phalanx :
6 2 | age differences
4 118 phalanx.
7 1|2 phajanx
3 1|1 phalanx
2
17 11 pal
3  1]|8phalanx
1 1 |tooth frag
3 1jhumerus dist
9 1loarapace frag
4 . .
204

198



TABLE 3: MNI basis

PH LEVEL _
' Papio ursinus
Canis megomelas
Suricata suricatta
Atilax patudinosus
Fells caracal

- Carnivore

. Procavia capensis
Phaoochmarus aethioplous
Bav 1

Bov 2 noh dom

Bov 3 non dom

. Bov 4
Corinochaetes gnou
Alcsldphus buselaphus
Aicelaphus}(}onncchaetas
Damaliscus dorcas

Sylvicapra grimmia -

Antidoroas rmarsuplalls

Antidorcas bondl

Qreotragus orsotragus
‘Raphicerus campestrls

Pelga oapreclus
Hippatragus sucophaeus
Tragslaphus strepsiceros

Taurotragus oryx

. Redunca fulvoratula
 Pedgtis capensls
Mystrlx africassustralls

Lepus/Pronvlagus -

Tortolse

Blrel

TOTAL

NISP . MNI

18

- 3

I
kY

197

REASON
ingisor lower
I maL
metapodlal, dist
age differences
phialanx prox f.rag

18x humatus dist
age differsrices

age differences
f m2U '

I mak

1 phalanx
I'mik

i m2L.

8ge diﬁerences

rmil
_2&3_tara'a-l .

{paL
| maL.

midling frag
Bhalany -

|molat _
4x hurnerus dist

pelvic girdle -



TABLE 3: MNI basis

JA LEVEL _
Cercopithecus asthiops
Canis mesomelas
Aonyx capeansis
Atilax paludinosus
Mongooze
Panthera pardus
Fells lybica

Carnivora -

Equus burchallifquaggs
Equus sp

Procavia capensis -

Phacochoams agthiopicus
Bov 1

Bov 2 non dom

Bov 3 non dom

Bov 4

Connechastes gnou
Connochastes taurlnus
Aleslaphus busslaphus

~ Alcslaphug/Connochaetes
. Damaliscus dorcas

_Sylvicapra grimmia

Antidorcas marsuplalls

Antidorcas bondl

Artidorcas sp-

Pelea capreolus

Hippotragus leurcophasus

Teurotraglis oryx

- Pedetis capensie

Mystrix afriosgaustralls

~ Lepus/Pronolagus
Tortoise
' Bird

TOTAL

NISP  MNI

e

o

ank

319

O .0~ -

1
1
1
1

-

BN N

ne

85

196

REASON .
| humerus dist frag
1 phalanx
humerus dist frag
phaianx prox

p2U frag

|3 phatanix

[ p3U

5x humerus dist
age differences

| age differences

fmal.
I m2L,

| mgl
age différences

age differences

F m2L
tmeu

jrmal. bue frag
motar upper frag
| age differences

f uina prox

carapace



_TABLE 3t MNI basis

PT LEVEL

Papio ursinus

Canls mesomelas
Mongoose

Carmnivore

- Equus burchelliquagga.
Procavia capensis
Phacochoerus ssthiopicus
Bov 1

Bov 2

an 2 non.dom

Bov 3

Bov 3 non dom
Connachagtes gnou

Qonnochaetes taurinusg -

 Aloslaphus buselaphus
Alcelaphus/Connochaates
-Damalisous dorcas

Antidoreas marsupialls -

Orectragus oreptragus
Raphicerus campuastris
Pelea capreoius
Hippotragus equinus
Taurotragtis oryx
Redunca fulvorufula
Mystrix afrioasaustralis-

 Lepus/Pronmalagus 1

Torioise

- Birg

TOTAL

NISP  MNI
4 1
i
2
3
11

45 6
28 -
40
8
71
2
27
5
11
2
11
10 2
18 3
1 1
i1
3 1
2 9
‘8 2
& 1
2 1
18
17
330 28

-4

195

REASON
m3L frag
tarsal

| m2u
humerus distal
m2l frag

fmay
lpdd
mal. ling frag

ago differences

tage differences

1 phalanx

3 phalanx

| dpdU
rmal
age differences.

2phalanx

rax frag

‘sarapace frag



TABLE 3: MNI basis

A2 LEVEL .
Papio ursinus
Canls mesomelas
Atitax patudinosus
- Mongoose
Panthera pardus

Fells lybica

Carnlvore

Eouus sp

Procavia capensis
Phacochoarus aethloplous
Qvis/Capra

- QOvls aries

Capra hircus

Bov 1

Bov2

‘Bov 2 non dom

Bov 3

Bov 8 non dom

Bov 4

~ Connochastas gnou

Connochastes taurinus
Alcelaphus busslaphus

 Aloslaphus/Conriochatss

Damalisgus darcas.
Sylvicapra grirnmla_

Antidorcas marsuplalis -
- Raphicerus campestrls

Peloa capraglus -
Tauratragus oryx.

Redunea fulvorufula
Xerus inaurig

Padetis capensls
Hystiix afticaeaustralis
LepuafPronaiagus

Tortolse -
Birel

TOTAL

NISE~ MNI

N s -
DB ON = =~ W@

28

49

39
243
8

1560

4
15
- B
7
27

82
1
130
5.

17

- §
3

54

!
17

1044

18

1
2
i

daddﬂ#mammﬂm-m4w

.;_;.
o

2
1

e

{+-humerus prox frag unfusac!

184

REASON
canine frag
age differances
fibula frag

age differences
paL, frag

| p2U

molar frag

¥ max dpa—m

age differences

'+ mau

rmand mi
r 2l

2L frag

" m2L unaruptad frag
|agedifferences
|age differences
| age differences

apge differencas
I m3U :

moalar frag
talarfrag -

8 femur shaft
carapace frag




TABLE 3: MNI basis

ALEVEL -
S Papio ursinus
Canls mesomelas

- Atilax paludinosus
- Mongoose
Panthara pardus
Felis lybica

Fells caracal
Carnivors

Equus sp

Procavia capensis
~ Phacochoerus asthiopicus

Bos taurus

Ovis/Capra

Qvis aries

Bov 1

Bov2

Bov 2 non.dom

Bov 3

Bov 3 non dorn

- Bov4

- Connochastes gnou
Connédcheaatss taurinus
Aleslaphus buselapius

Alcelaphus/Connochaetes - '

Damallscus dorcas
Sylvicapra grimmia

Antidarcas marsupfalis. 1
Hiaphicerus campestrls
Aepyaegros melampus

. _Pelea capreolus -

" Taurotragus oryx

Redunca fulvorufula:

. Xerus Inaurls
‘Pedstes capensis
Hystrix africasaustralis
Lepus/Pronclagus
Tortolse

Bird

- TOTAL

770

-NISP MN!
g 1
3 1

1 1
6 _
2 1
2 1
11
3

66 4

24 . 2
4 1
1 .
1 1

28

31

184
8

138
1

% 2
4 2

5 2

3t 2

4 1

136 B
1

10 1

12 2
7 2
5 1
5 1
4 1

41 -3
2 1
T 1

193

REASON
ma3L, frag
ii3frag
r scapula bladse & glenold

2 ph'alanx
r mand, p3-mf .
matatarsal prox frag

rmiu _
age differences
2 phielanx dist frag

r mand alveoli p2 &ps

rm3u
age differences

age dlffarenoes -

rmeL
lmand. p4—m1

age differenices -
2 phalanx prox frag

g

Imau

|age differences -

age diffefences
I'mand

femur ghaft trag
molar unerupted

Ipelvls agetabulum
|carapace; frag

radius dist frag

&



TABLE 3: MNI basis

MN LEVEL
Papia ursinus
Canls mesomelas
Cynictis peniclilata
- Mangodse
Hyaena brunnea

Falis lybica

Eaquus burchelli/quagga
Equus sp

Procavia capensis
Phacochoerus aethlopicus
Bos taurus

Ovis/Capra

Qvig arles

Bov 1

Bov 2

Bav 2 non dom

_ Bov 3

-~ Bov 3 novs dom
Connochaetes ghou
Connoohéstes taurinus
Alcelaphus buselaphus

Alceiaphus/Connochaetes
' Damaliscus doreas

Antidoreas marsuplalis
- Qredtragus oreotragus:
Ouréhia ourebla
Raphicerus campestris
 Palsa caproolus
“Taurptragus oryx

- Redunca fulvorufuls
Xerus Inaurls

Hystrix afficaeaustralis
- Lepus/Pronolagus
Bird

TOTAL

NISP

— [o%]
oA~ S N D

30

29

68 -

Lk

16

B >

338

.t

b

o=

<
=

192

REASON
canine
metapodial, dist
ulna prox

Inclsor
ulpa
sesamoid

rmail
I m3L
age differences

astragalus

r scapula
i m3L
aga diffarences

rmal
lage differences

| p3U :
retapodital, dfst o
3 phalanx

mik

mil

1mil
|pelvis

miand ftag

{r mand
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TABLE 2: Species identified late Pleistocene and Holocene levels (NISP)

© Spesles Levels _ _ ' TOTAL
Mn A AZ Pl Ja Ph ©CM H DEM | B DB
Paplo urslrus 2 8 7 4 . 2 4 - 28
Garcoplihecls asthiops 1 3 2.
Canls mesomelas 1 3 8 1 3 g 25
Aonyx capansls 1 1
. Suricath suncatta _ 1 1 2
Cynictls penlciiiata 1 : 1
Alifax galudinosus St 1 1 3 B
Mongoose 3 6 8 2 1 20
Hyaena brintiea 2 ' 2
Panthera pardus 2 7 1 1 11
Falis lybloa 2 2 1 1 &
Fails caragal i . il 2
’ Carnivare: 4 " 3 7 2 g 1 34
Equus burghellirguapga - - 4 1 1 3 1 5 12
' Equus capensls _ 1 1 2
Equus 8p 1 3 2 1 _ 1 1 a3 12
) Protaviacapenss 27 66 90 45 30 ar 18 10 1 8
Phatothosrus aethitoplous § ‘4 96 28 18 25 13 7 6 1 147
Bogtaurus 97 4 21
Ovis/Capra ¥4 1 1 16
Ovis arias 5 1 8 12
Capra hious 28 : 24
Bov y 5 28 43 40 18 26 189 16 1 2\
Beva 30 81 89 & _ . 108
Bovanoendem 20 134 2488 N 48 686 88 27 T & 10 6%
Bov3 8 8 g 2 _ _ _ 24
Bovdnondem 68 88 150 27 B84 238 18 9 4 2 {7 503
Bov 4 1 4 4 2 2 1 2 18-
- onnoghagtes gnau 11 5 15 b 8 1 9 2 2 -8 B3
Conrioghastas talrnus 2 4 - 8 1 3 : 18
Albplaphus biselaphus 7 5 7 2 11 .4 & ¢ 1T 7 8
 Aloolaphils/Gopnoshactes 16 M2 27 - 11 Tt 4 2 13 118 W
Magalotragus prissus : _ B 8
Damsllsousdoress 6 31 22 10 -6 25 6 . & 1 B 18
Syivicapragrimmia = - 4 1 47t ST A
Antidorcas marguplalls 89 135 190 18 48 48 8 @ ¢ & § 440
Anfidoraas bohdl - 4 4 2 111
_ Antiorcds s 4 o4
- Oraclragus oreotrags 1 1 .- 4 a 14
- Olrebla outebls 1 ]
Raphlaerus campestils -~ 9 ] 5 1 ] 7 1 26
Aapycercs meampus 1 : 1
" Pglea caprootus g 1 17 a 7 12 8 1 1 56
Hippotragus agulnug 2 : a
Hippelragus lausophasus 1 1 -2
_ Hippatraglint : g 1 a
Tragetaphug sirepaioorog : 2 4 R
“TaUrolragLs oryx 3 12 16 8 12 18 t? 4 4 2 84 g
Redunca fulverufula 1 [ L T 3 : 2 8
Xarus int 19 1 5 8 : B - T
- Petletia capensis 5 6 a3 2 3 -
Hyalrix afflgaaausirals 4 4 3 2 8 11 1 22
LepugPronplagus 18 41 64 13 & 10 3 4 142
Tortdlae 2 4 47 12 Ao 9 8 il
Bird f 77 4 8 2 4 1 44.

TOTAL 338 770 1044 30 B0 418 204 111 47 18 88 G882
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CTABLE 10: {cont.)

Raw material

TOTAL

42 48:30%
A7 42.H53%

83 5540%
1 9.18%
3 adE%

87 100.00%

a8 2834%
a0 48.76%
75 68.99%
1 tea%
3 G

B2 100,00%

4 B040%

{ z000%|
| B 100.00%)

Q4

1 5000%
1 50100%
2 180.00%

- R 100.00%

Q4
1 BG0U%
1 5000%

2160.00%

2 100.00%

Gid

P
9 4787%
10 5283%

19 100.00%

18 100.00%

P4
P 47.37%
10 B2B3%

18 100.00%

19 100.00%

Fa

1oL :

16 6B.18%
& 2727%
R1 98458+

1 AB5%
22 100.00%

t
(o1}
16 88.18%
8 ATH

21 9545%

1 4.585% .

a7 100.00%

- Q4

Nd M5
3 a780% 4 5000%
5 8250% 4 BO0O%
B10D00% 8 100.00%
8 0000% B 100.00%
N4 M& -
A 9780% 1 2600%
§ 8280% 9 78.00%
8100.00% 4 100.00%
B100.00% 4 100,60%
N MG
3 7600%
1 2800%
4 100.00%
4100.00%

L4

4 Bosen
3 N
g Beai%

1 1y
9 100.00%

L4
5 8586%
3 8339%
B BREY%

1 1111%
2 100.00%

)

B
3 3000%

2 30.00%
16 100.00%

10 100.00%

LB
3 3000%
7 0.00%

10 100.60%

10 100.00%

T

K8
2 333%
3 80.00%
5 8943%

1 1667%
8 100.00%

K&
' R000%
3 8000%

80.00%

2000%

—_

8 100.060%

Ks

1 100.00%

1 160.00%

1 100,00%

JB
2 BBATR

2 0BE7%
¥ 3a33%

3 100.00%

98
2 6687%

2 6337‘!6
1 3333%

2 100.00%

e
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TABLE 10: H Javel, utiltsed stome inventory

. TOTAL o7} : Py 04 N4 M8 L4 ¥ ] K5 . Js
. thunk  B1 3414% FH00G0% - 6 /% 6 2ra% 1 1250% & BOOD% 1 88T%
S dhig 1 1 8% : : 1 1%
mupnrwod.ﬁh : C :
[wall] ]

o mmhr )
" takpiediat ¥ plii)
bmﬂuhlapm
: . §im Bladela
o piade

- wéra racie | pint
LS otk R i
ﬂatplalblnmm

3 290% 1 1260% i 11U%

SRR S abew
L1Em ' { 1807%

2a0% 1 Bath 1 10.00% :
1485 2 e i t0.67%
3
|
§

—

pdo%| 1579% - R 26.00% 3 ada0% : : O
D455 g.40% '

18 4.86% 1 IRB0%
L E78% - 828%

. 485% L1 1ge0% JRIATL - 1 2209%

grG o &2 R
.-A-—‘

ST B - . _ _ . 1 10.00%

1 108) B o o S o L 1 o%Aa%
m 'Lll W% . . . BTN !3_.64% 5 SYEO% o8 EBM% 4 10.00% 1 1007% L .

[
ﬁ tum. o o -3 T _— 1 1000% 1-1087% .
Ty e o 2 voth o eBOO% - o L s
?‘: w0 B l08 2 00U o ' S I o
0y sa2Em - Q100.00% 10 100.00% Z10000%  Q10000% 4 GO.00% 0 100.00% 1010600% B 0039% 8100100%-
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"TABLE 9: {cont.)

LI Pd 2}

1 aE%

1y oms

c R D
ST eEm
FRT % -
tas%

AR BT

1o
0w

N4

—~

B

om

R

071%

DR0%

C] 49T 0K GAd 106CO% 844 TDOCP  20) 100.00%

L]

L oM%N

] La

@ oof

1o
) tam
F T

1ok 9

2%
220 10000% DBt 10000% -

K8 J8

1 0%

1 b

1oomM% R 15M
110 100.00% - 120 A0




TABLE 9: H level, Stone inventory

B4 G4 e M8 Ld 15 ks J&

 Nonstamas TOTAL a _ .
ehunk B8 20.00%| 0 1998% 90 RILI% 112 J0E9%w 60 Z4.20% W O1837% . 46 1A% 76 19.58% 20 1801% 21 i6.4i%
ol 1968 AB69%{ 240 60.18% (2 384¢% LYE BOSSK 112 30.06% 177 4648% 105 4B18% 180 4409% 56 4708% 6D BLEO%
mmupuﬂ 14 ﬂdﬂ .47 2 0aE% 1 Q1% 4 1.05% 1 0.2i% I 0.83% 1 0.79%
. frepser- 44 1B1%] 2.049% 7 188% 8 062% 6 214% & R08% & t32% 8 210% 3 E6A%  §  0.70%
blndelallprm- 15 0B1%] . 2 04R%. B 100% i 10T% 1. 0.26% 1 004 :
Wadeld¥plol . 4 014% : 1 02% . R 088w T 0R8% :
nmum&:::l 18 051% & DA% 3 060% 4 OA% 8 10T% & O0.58% 1 0.26%
_ L _ _
1 Q24% 6 112% 8 OGE% 1 0J6% 0 082% 1 04d% - 2 08% 1 0.04%
s _ t 098% 1 038% 4 O7% 1 04d% B 131% : 1 0.20%
plntbid cero 2 U48% 4 00O% 2 047% 2 O71% 3 0.70% : 8 28% 1 070%
0.24% 2 0ar% T 0.28%
2 oOTI% o+ 028%  t G4d% - 1 028% - 2 180%
© oy oz : . 05 2 oase% - o
L 007% B 100% 7 120% & 214% 8 131% & 263% 0 210% 8 40% . 1 0670%
049% B 198% St o8e% B 141% B HiE% 2 O5R% 1 Q4%
Q48% 1 GRIK ¢ 0.74% 1 o2a% ¢ So0% 4 ToPk 1 DOA% 1 0T0%
12B% B 110% 6 110% 4 t42% 52 B9B% 4 1VM B L3R 1 0M% 1 Q7%
g% 8 0e% @ DT L9 oM ( 644%
1 pat% & A% . 1 DA% 1 opa%
16 2% D 14%% 2 0N 5 .re% . § Q00K 4 1ON% 1
- e 1 00% - ' : - 1
o% 6 Ta0% 4 0% 4 Ladw .8 oD% 4 1.08% A ;
Sl f odB% . 4 oYe%. 1 vEew R pER% 1 00d% . 4 Baak
i adb% 48 0AG%. 35 4.80% iR 487%. u 58T% 19 0% 1Y Adi% 0 6. VA% 7
A 067TH 1 ORM% 6 Q02% 1 0.08% . 3 .0FOM ot A% o d Qre% 0 - - o
CBAS% 87 0% 46 0@tH @7 0ETH 20 TM% 10 7% o8 6.00% 6 804% 1t 9,509
OAS% - B TOD% 3 DES% 3 0P 4 LOE%. @ 283% 11 [00% 8 &B0% 8 modk
£ 040% 0 200% - 6 io% @ .47% & Q¥9% O ragh B tg1% . oo . el
ST RN 1 240% 8 2% W 480% 12 6.18% 9 raR% - v ofaak - 5--gER% . 9 R
4 G080% . 430 DBE% 541 Do4S% 2Y0 0D22W 071 OZG8% o7 S0S6%  OVR O784% 100 ORI0% . 129 9D
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TABLE 8: Mean Ungulate Biomass, statistical rela.ti.anship

MUBa MUBe MUBK  MUBeMUBR MUBSMUBK

MN 138.66 240,89 22848  1.7394  1.0848
A 128.62 24008 28878  1.8737  1.0088
AZ 127,32 24099 26127 = 18028  0.9224
PT 17814 7762 38329  0.4483 02025
JA 118,87 13677 19843 11416  0.6808
PH g4.445 24099 15301 25518 1.6760
CM 125,91 103,04 28441 08184 04398
H 131.89 10304 2883% 07807  0.3988 -
DCM 22086 5848 5773  0.2650  0.1013
LB 200.71 1419 46491 00707  0.0305

pe 280,43 77.82 80811 0.2592 0.0969




 TABLE 7: {cont.)

~Nurnbér of specles-

3288.11

LB level
' avy _ '
Species ) MNI bodyweignt  MUBa  MUBe  MUBK
Equus sp 1 60380 o
Alcelaphus busslaphus ¥ 135.00
Antidorcas mersuplalis 1 38.08
' : Pelga capreolus. 1 2500 _ .
Total 4 80285 20071 1419 48291
Numbser of species 4 ' : o
DB Tevel
: avg
. Species. _ MNI vodyweight MUBa MUBe MUBK
Equus burcheilifquagga 1 30780 '
~ Equuscapensls 1 80000
Phacochoernis asthioplous .~ 1 68.08
' Cennochastes gnou 2 170.00
Alcslaphus buselaphius 2  135.00
Megalofragus priscus 1 800.00
~ -Damaliscus doreas 1 63.27
Antidorcas marsupialls. 1 8905
Antidorcas bonit 1 35.14
o Taurotragus oryx T 87000 _
Total - 12 - 29948 7762 808.11
10 - -

208



TABLE 7: (cont.)
CM laval
' avg - :
Snecies MNI bodyweight MUBa MUBe MUBK
Equus burchalli/guagga 1 30760 ' :
- Phacochoarus aethioplgus 2 6805
Connochastes gnou 1 170,00
Alselaphus buselaphus 2 13500
Damaliscus dorcas {1 6327
Sylicapra grimmia 1 19.70
Antidorcas marsupialis 2 30.05
- Qreotragus oreotragus 1 11.80
Rephicarus campestris 1 11.09
Palea capronlus 1 285,00
Taurotragus oryx 1 67000 )
Totat - 14 152086 12501 103.04 23441
. Numcer of spaclas 1
"M 1avel
Spacies MNI badywc m  MUBa MUBe MUBK
- Equus burchalli/quagga 1 807.60
: Phaoochaerus aethiopious . 1.~ 6805
_ Connachaetes gnr:u 1 170,00
- i 1 18500
2 8327
) 19.70
1 89.05
¢ 1 11,08
L T%\uratragusawx- 4 B7000 I
'Total a 12 152066 131989 108,04 = 25839
Nu:nberufspaoles " )
OCMTeval - |
o avg L _
Spéala‘s ~ MNE bodpwelght - MUBa  MUBe  MUBK
. Equus caperists 1 80000 :
Phacochoerus asthiopleus 1 88.05
‘Connochastes ghou 1 17800
Damaliscus dorcas 1 83,27
Antldarcas marsuplalls 2 39.05
~ Antidoreas bondl 1 36.14
Tragefaphus strepsiceros. 1 192,60
© Taurotrsigus oryX 1 €70.00
Redunca fulvorufla 1 2940 R _
Total ' 10 216751 22086 5848 5773
Numibier of specias 9 -

207
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TABLE 7: (cont.)

P1 LEVEL
awy -
Spacies © MNI todyweight MUB8  MUBe  MUBK
Phaecocioerus, aathiopicua 1 68.05
Connachastss grou 2 17000
~ Alsalaphus bussiaphus i 188.00
Damallsous dorcas 4 63,27
Antidoreas marsuplails 4  39.08
" Oreaotragus oraotragus 1 1,80
~ Peles capraolus 1 26.00
Hippotragus of. equinus 1 281.00
© 7 Taurotragus oryx 8 &7n0o0 _
Radunoa fulvorufula 1 2040 i
Tatal ' 19 147287 17314 7762 383,29
Number of specias 10 :
Ja [evel
g : : .
Spaclas MNI bodywelys  MUBa  MUBe MUBK
Equus burchellVqugge 1 80760 '
Fhaco_ohoarus gethioplcus 2 6808
Connochaates ghou 3 170.00
OConnochaetes taurinus. 1 215,00
Alcalaphus buselaphus 2 18500
Damaliscus doreas 2 83.87
. Sylvicapra-grimmia 2 19.70
- Antldoroas marsuplalls 4 8805
© Anfidoreasbondl 1 85414
Pelea gapraolus 2~ 2800
: - Taurotragua oryx 1 670,00 - : _
T‘Dial : 21 174781 11881 188,77 19848
Numbernfspaales 12 : o
FR Ievel-
: dvg : R
Spacies MN1 bodyweight  MWBa MUBe MUBK
- Phacachoerus aethiopious' - 2 6805 - :
Connuchaates gnou 2 170,00
Alcalaphus husslaphus 1 18800
. Darmallscus doreas 2 6327
Sylvieapra grimmia = 1 1870
‘Antidaroas marsuplalls 8. 88,08
- -Antidorcss bondi 1 88.14
Qreotragus oreotragus 2 11.80
. Rephlcerus gampestris i 11.09
Poleacaproolus - 2 28.00
Hippotragus leutophtsus 1 263.00
Tragelaphus strepslcaros 1 189280
- Tauratragis oryx 1 670.00
. Redunea tulvarufula 1 29.40 _ .
Total o 24 173320 94.445 24099 - 159,01
Number of gpeclns 14 : '
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TABLE 7: Mean Ungulate Biomass ~ archagological, expected, corrected

Number of épacies

fn LEVEL
: . wE
Bpacies MNI bodywsight  MUBa MUBs MUBK
Equus burchelll 1 307.80
Phacoshosrys aethidplous 1 68.05
Bos primiganivs {. taurus 5§ 180.00
_ Capra Wrous 1 88,00
. OOnnaqhaelas grau 2 1700
Connoahastes {aurinus 1 215.00
Aleglaphus bussiaphus 2 18540
‘Damalisgus doreas 1 §3.27
Antldarzas marsuplalfs 3 39.05
Oreotragus oradtragus 1 11.80
Quretia ourebia i 1400
Raphiogrus oampesirs 1 11.08
Palsa caprasius i 25.00
TaUrBIraHUSE oryx 1 B70.00 _
Tatal © 22 194486 13856 24099 22848
Number of spacled 14
Ateval
nvg : : .
Speclas MNI Bodwweight  WMUBs  MUBe MUBK
Bhasoohoerus asthlopicus 2 8805 o
Boe pilmiganius §. launus 1 180.06
Gépra hirous 1 3500
Onnnoahastes gaou 2 170,00
-Qoennodhasies tautnys 2 . 216.00
_ Aleaiaphus buselaphus 2 18500
Pamaliacus dgrgas - B 8307
~ Syhdcapra grimmla 1 1870
Antidorcas marsupialls B 8Q.08
‘Rephisarts campostia 1 11.08 -
Aspysares malampus. 1 4800
T Pglee capraoius 1 25600
- Turotagusoryx 2 B70.00 _
. Reduncefuivarduta- & - 2940 .
Totat ; 25 170B.58 128,82 24080 20878
Numbar of speclas 14 : ' '
Aa-'lwa'-l
Spesles MNI wmngm MUBa  MURs MUBK
' F'haaechnarua aathioplcus_ 1 68.08 .
Quls: eriey 1 35.00
“Qapra hirgus 4 - 8600
_Cprnoohadtes gnou 3 170,00 -
.cqnnaoha_atﬂa faurnus - 1 21600
Aloalaphug byuspichus 2 188,00
‘Demaliseus.dorcas 2 8387
Syivisapra geimmia 1 . 19,70
Antidorcasmarauplialls 5 80.08
Raphleards campestig 3 11.08
' ‘Palen gapreolus | 25.00
 Teyreirague oy a  Er0.00 o
Radunge fidvorutla 1 2040 o
Tolal ?9 1516.58 147,82 240.08 261.27
4
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TABLE 6: Species community structure. Spearman rank-order correlations

Gaalficlent
Sigailicance

MN

»

DoM

»-]

TO00W 0000 0000

03154 06217 08923 (06863
8063 WOmA  0.0000| 00000
03698 05126 05918 [0.7238
QOUS 0D 000001 (,0000
04481 0.6201 0:5947|0.7918
00010 0000  Q.0000| ©.000
0.3238 03669 0.3623 040568
oM 0004 GO0 0ol
04085 04371 04410 0.3889
00020 00013 00602 0004
0.3364 03749 034683 03962

00134 0,008 00100 0.000 §

JA PH CM H DM LB DB
03151 0.3899 0.4481[00324 04088 03384
00206 0006 GODIG] 0DIT3 00039 O.01M

08217 08126 0620103868 04371 03749

0000 Q00 o] 00045 Q0013 0ANSD
06929 05918 0594703628 04410 03493
Q.00 Q0000 0.0000] 0007 G612 0Im
06863 07233 0.7313[0.4068 03889 03952
00020 00043 DK

04886 03376 0.4008

00013 D014 GO0

} 04714 05600

DA0E3 00000

03181 05388
I

Gouilistori
. _Slgnmcanm

N

A

DEM
T3
DB

04471 08707 06153 07046

08401 04792 0:6612
00sti OGNS  0J01S 000

003 000 DOUE 6000
04726 ‘04916 05467 07340
000% 000  dobot 0400
04158 04341 04838 05808
SO0 BOOY  000%  DODIY

08855 05544 05693 05808

000z 0002 OO0IE  GOMS
04032 05013 04842 05410
07 ouie 0405 000X

JA PH oM  H . DCM T LE  DPB
D447t 04726]0.4156 05858 DA032

00611 Q0M3 a0de| o0& OO0 GEER
05409 06707 0.6916[05341 05544 05013
000 D00 - poom) - 0003 QUM | (0080
05782 06153 0647604938 05693 04842

. o0ns oo oooot|- o0ose - opoIs 00080 .

06612 0.7046 0.7340|0.5898 08808 05410
0000 o000 goont] ob0z  GO0IE Q4003

06087 05284 05607

ooun Q00N ouoal
B04817 08338 06984
DOOR  0003F G400
05179 05482 0HEER

40000 GOORY . DOBW . . . AO006 . Q001

5284 0538 05462 05051 0.4861
G003 QOD2  OMMRR  G08Y ot

05607 05984 DBESS 08475 05861
00021 GO 003 GO0 0OOM

5| DOow 0002 . DOOCS -
05057 0,8475
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TABLE B: Animal water dependency
A1l specias

Lios noas waior nonds wator rogulasiy

Spocite Lais Holosere  Holosens Eatly Hologeny . . Pisielocens “TOTAL -
Aanyx sopensls ] § 3.08% : 1 0.33%
Miex seludinosus 2 1.28% 4 4.90% 4 201
Papip ursinue 17 10.43%. ) 18.00% 8 &.45% 1 556%( .28 9.36%
Connophaeles grou 4t 85.18% 6 2opha 28 31.18% 8 A44d%[ 83 2T.ME%
Connoshastes taurnus 11 8.75% 4 4 0% 3 123% 15 4.02%
' Demaliseus doroas 80 42.33% 10 40.00% 48 46.24% 6 . B33.33% 128 - 42.81%
Aapycerns melamaus 1 D.81% : 1 0.33%
 Hippardgus higer 2 2.158% ) 2 0.67%
Trapelsphus siropsicarcs ) ’ 2 2.159% t 5.56% K} 1.00%
Rodunpa fubarufila 22 186 §  20,00% & 3.24% 2 i 82 10.70%
Subtotal 169 100.00% 25 100.00%  $3  100.00% 18 1e0.00%( 200 100.00%
Livas in dry arags/ dbas no nabo wiler raguiiny _ _ _ _
Spocies Lata Holaeéne  Holooane Eary Holocana - Plelsiuogna TOTAL
Corcopithesus authiape ) 2 0.50% - 0271%
Corls mosomolas 12 2.82% ] 2.94% 12 4.80% 25 3.36%
Suricats surivati - 2 0.80% 2 1.27%
Myaans brunnea ] 0.47% Co & 0.27%
Xorus lnpurs 8 218% : _ B 1.22% -
Alsaisphue buseltphus 19 4.47% 2 BORY 1 §.40% 8 2867%| &0 NN T
SyMigapra grimmis & 1.18% _ 3 8.20% _ 14 244%
Antotrces marsupinis S04 7183% 12 BEA4% 103 4120% 15 BD.OO%| 440 BBB4%
(reoragus crapiragus 1 0.24% § 284% 12 4.80% : 14 1,889
Qurabla. gurebia t G.24% ] : 1 G i4%
Rophicors aampostrs 12 2.82% 1 2.84% 18 5.20% ) 28 3.52%
Palng caproglus 29 6.80% 8 B.0%% 23 0.20% 1 3.83%| 68 2.50%
Taurchragusory: A 7.29% B 28.63% 4B - 19.650% B 20.00% 94 12.72%
Subeml - 425  100.00% 34 t00.00% 2850  100.00% 30 100.00%| 749 100.40%
Wart ' - 183 A7A% 28 4d2dr% B3 2TS1% 18 37.60%| ace 28.81%
Dry 426 TRZB% 34 57.49% 280 vRBA% 30 6R80%| Pea  71.0%
TOTAL ) 868  10000% 69  100.00% 343 100,00% 48 1 N_'.OG% 1036 100.00%
TABLE §: (cont ) ~

Ungulates only

LS naor weter/ naads water reguiarly ' o ' L
8pacios tato Holocenc Holocum . EaﬂyHolooono Plolstacone . TOTAL

Connachuolosgroy @1 ©B47% 5 2381% 29 354Y% B A700%| B3 . 81dam

Gonpochactes fautinus 41 7H4% 1 4T6% 2 3.66% o 15 589%
" Pemaisnus dorces 88 47.92% 10 #7.62% 42 BRd44% 6 8520%| 128 4848%
Aspyosras malampus 1 0.89% 1 0.38%
Hippatagus riger _ 2 244% 2 D.7ew
Tragolaphus strepsloares _ ) 2 244% 1 5.88% 8 1,148
Redunon luvgrafla 28 15.08% 5 % 8 ae6% - 2 1hvese| 82 - 1E8%
Submigl 144 10000% B 100.00% 82 100.00% 17 100.00%| 284 100,60%
Livou In dry arons/ dnas nat noed water toguialy - _ o L
Bposies Lote Helpopno  Holosohe Early Holocona  Plélstesone TOTAL L
Bylvicgpra grimmlz 8 1.91% 13 B.10% : T B - - 2
Amtidorsas marsupialis 304 7e.47% 18 HBDESC 108 48,38% 18 6848 440 @7.80%
Cropragus oreotegus 1 G26% 1 323% 12 583w M %
Qurobla surebla 1 Q.Re% _ 1 3 tasw

3.25% 13 . B.10% - 8 401% .

. Haphioorus campostrla 12 3,19% 1 .
Pelen caprocius 28 7.57% a 9688% 2% 10.80% i S 88| B8 - BBE% |
Taurovaguscryx 83 BMO% 8 28BN 49 2300% 6 E7E7N| D4 1448%
Subinial 963 100.00% 31 - 100.00% . 213 I00.00% 22 100.00% 848 100.0095; :
Wat 194 a7ame 81 4008 .82  2Zr80% {7 de89%| B4 Z00R%

L 83 7268% 91 BoER% 213 7220% 22 ASG3%{ 64 eRaA%
TCTAL 527 100.00% 62 100,00% 205 100.00% S8 100.00%) @8 100.00% -



o TABLE 17: CM 1eiré1, uttlised stone invento.i"y

TOWL . gy . O MO M4 ME B - Ka &» Ji
18 Eﬂﬂﬁ;: 4 £0.00% 1 25.00% 4 ti.b6d% 2 8% T 30.00% 0% 1 1350 B 41.87%
TERT 1 9.08% . _

1 1192% . 1 M1i% : i
L% : i 1 4.00%

R T Y R i _ 1 B3I%

toes o : 1 160.00%
1 A.a%) 1 a.08% '

2 nesk o S - C t o

8 seak| R St A% T 1% _ tois R 2HO0%
W 1L . o _ ' 1A%
S ¥ A% T BE YL S - _
0o BOAN[ T tSOTK 1 amoo% 2 O700% 1 MAM%

BEERT " B IR TL"
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TABLE 15: H leve}, diversity, richness and evenness {ndices

STANDARD
- Combined Non~formal Format
Diversity - —3.8601 -3.3673 - -2.,8332
Richness 11,9476 83168 = 56473
Evenness . —1.0000 -1.0000 -1.0000
ARCHAEOLOGICAL o __
- Combined. Non~formal Formal
Diversity — —1.9850 ~1.8972 ~2,4549
Rlchness 5.7656 3.5162 - 4,2281
Evenngss ~-0.8156 ~0.5884. -0, 8665
ARCHAEOLOGICAL/STANDARD
_ - Combined = Non-formal Formal
Diversity 05158 0.5834 0.8665
-~ Richness  0.4826 : 0.4220 0.7487
Evennsss 051568 - 0.5634 . 0.8665
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TABLE 13: M ievel, abraded stone, rock crystal. ochre, haemitite
specularite and other iron bearing stone '
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TABLE.-iZ': H level, heat-altersd stone inventory
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. TABLE 113 (cont.)
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TABLE 23: Ph leve), stone inventory
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TABLE 22: M level,

Everiness  0.4880

diversity, richness and evenness indices

STANDARD _ S .
Combined Non~formal Formal
Diversity — ~8.8703 ~3.4865 ~2.8957
Richness  13.0073 9.1520 6.3424
Everiness —1.0000 -1.0000 - 1.0000
ARCHAECLOGICAL .
_ . Combinad Non~formal Formal
Divarsity  —1.9811 -1,9110 ~2.6056
Richness - B8.2777 3.8686 4.9912
Bvenness ~0.4890 ~0,5466 -0.8698
ARCHAEQOLOGICALS STANDARD :
o Combinad: Non-formal - Formal
Diversity  0.4880 0.6466 0.8608
Richness 0.4793 0.4227 0.7870 -
0.5466 0,8698
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47 too0th| 4 10000%  § 10000% 18 10DOON% 6 100.00% @ 10000% O 10600% 0 100.00% 1 100.00% 0 100.00% 4 TO0ON o o




. TABL‘E 2Q: €M laval, a.b;rad-ed stone, rock crystal, ochre, haemitite, spacularite and other tron bearing stone
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TABLE 19: (cont.)
o raw material
Combinet - TOTAL . W
-mnmmumu 4 HBI%[ 5 2941%
Rpeingnotusnsucsny 208 7048 | 11 8471

260 83,161 16 a.tee
Z o L
B 2BT%I 1 8hS%

g .agaw]

" 270 10DOD%] 17 100.00%

. Lo .
) 58 1aDOs! B g%
Cm24 BUABN| 1f 047I%
g87 PAABB] 14 ed12%
R
(7 RSOK| 1 oAEw

275 100.80% | 47.10D.00%

3 13.04%

70 86 8a4%

£9 100.00%

25 100.00%
4

3 B0%
£0) Baoe%

24 100.00%

25 100.00%

M3 .
9 W%
77 B652%

BE £BSI%

2 226%

1 1.12%
89 100.09%

.w;

9 1035%
79 B821%

B4 965
R 230%

1 LE%
87 100,00%

2 10000% -

2 100.00%

. 2 100.00%

M
1 asdw
2t 80.77%

22 8452‘5
2 7am
2 788%
26 100.00%
M4

t 885%
21 BOTTH
27 B462%
¢ 789%

2 760%
26 10000%

o

5 100.00%
6 100.00%

5 100.00%

NS
£ 100.00%
5 100.00%

| 510000%

L
§ 1220%
5 1RA0%

32 7B05%

4 878%

8 1220%
4t 100.40%

L2
5 12.20%
27 1220%

.82 7B05%

4 BIE%

5 1220%
41 100.00%

L2

a1

B 14.29%
28 BDOO%
33. 8426%
1 BABK

1 288%
36 100 0%

- K3

B 14715
20 B2sE%

33 67.06%

4 paas
34 10000%

K3

110000% -

1 100.00%

Ké
2 2BET%
B 7143%

¥ 100.00%

7 100.00%

K .
2 2BET%
5 7143%

7 100,00%.

7 10000%

¢
1 400%
24 5a50%

25 100.00%

25 100.00%

&
1 AATH
23 98.83%

24 10000%

24 100.00% -
e
1 100.:00%
1 100:00%

2 18,18%
9 8182%

11 160.00%

11 $0D.00% -
" _

2 18.48%
9 B182%

1 10000%

11 100.00%

{ feo00%
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TABLE 19: CM level, heat-alterad stons inventory

ToTAL (4 L s . M4 ME L3 K4 Ké Ja g4
08 J06R%| 6 2520% 4 2000% 20 R247% 7 2002% 3 €0.00% 21 5122% 11 $1.40% 2 2087% Y ;a0N 3 ¥H%
70 20.02%| 0 WRG% ¢ 2000%  I6 3K 6 10.29% B 1980% . 14 40.00% ¢ 5200%

1.60% : 1 488% 0t 1420% 1 A00% .
0.72%| 1 5.068% . t .00%

- D.Ra%| § 280% -
TAW%r ot B.00% T 4.88% 1 1.1#% ) 1 14.20%
0:00% o _ 1 400%

AT : ' 1 18.20% _
__-u._m_qq,_ : : : _ 2 f.o0%

' o.ma" - _ ' _ 2 7% ' T
250} To4%8% . 9 07% B4R 1 2.00% S I ¥
arenl ' 2. 748 ' S '

BRY . . 9 9T% S : D
CRE% 1 4a8% 9 407% _ 1 244% 1 200% . 1 9.00% -
Loaeki | I ¥ | | |

'-'aah%- : : _ bo41a% . : : . P
1:43% : : P 2aE% : o _ _ . S 2 %

'1.ﬂ£m_ . ERL _ : o L1 emE%

0.46% N 1 a08% . . T S
TATH| - 078% 3 134w 7 187% taW00% B 400% 1 208% 1 1420% @ 800 1 500%
rirm| 1 ases 18048 448% 3 19.64% trark  t 20N ' 1 848%
EL BaTH ' 2000% 1o2esk 1 We% 0 4D0% o
CREYM| - 1 6AE% R2M% O 1n.E4% T2 a80% ' U e
© 5.50%|. 387% A 1084% 2 A% : - 2 10.0% .

@B SD&7H] 1710000%  2010000% U7 OV.8M  RGIN0CD% 8 1ODODM  41JOB00% 34 DR.M4%  710000% &4 0AO%. 11 100.80%.

e &?Tﬂﬂﬂﬁﬂ*ﬂﬂ- -H;HV

€
-
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ome




oo TOTAL )
alind imasineant) 24 45.28%)|
i nel tmnalucen) 25 47.17%l

 Bublowl opaines 52 88,115
Y1)
B3 100.00%

92 45.86%
26 &7

48 100.00%]

- 48 100.00%).

. ‘B 40,00%)
(& AU

R

 TABLE 18_:__(co'nt._} _ :
" raw material

T B 100,00%] - 1 100,00%




TABLE 18:(cont. )
| {.la. - Gs - Ma M4 M& ia Ka K Bl L]

e v e

Carm| o . 1 100,00 : o 1 2000% -

T b ATl 1 1agew N ' R T 1 20go% : 1R . 1 TeeE%




1TABLE_18£CM 1evei, re-worked stone inventory

TOTAL
olunk 18 30.10%

- mauporthotula 1 1.60%
;. . CoRe S
o Indgrw 1T 2076%

2 a7Th

i 1.80%

B 0.43%

T 1ae%
- 1.80%

. : 0%
- ybos]

“ o vpos]

2 371

7.58%| .

Q.
3 4230%

) 1 14.28%.

9 rhae%

S 148E%

R-CETS

o1

4 E714%

2 20.57%

M3 .
1 H0.00%

1 20004

1 20,00%

1o1429%

7 100.00%.

i 20.00%

TR 00%

5-100.00%

M4
4 57.94%

1 14.28%

2 20.67%

T 7 - j00%

La
1 14.29%

2 2A.67%

? 20.87%

1%

1 14.28%

7-100,00%

k3

2 do.00%

1 26.00% -

1 2000%

& 30.00%

K4 Jag
1 20.00%

1 20:00%

1 50.60%

1. 2000%

1 M00%

2 10b.Go%

4.00,00%

2 20.E7%

1 14.20%

1 td2on

RRTE
| e




- TABLE 17: (cont.)

raw materia'l

- TOTAL
44 49Ad%

t 1.92%

7 BA0%

ghbinl) - S0.00%

33 3708% )
B2 00.13%
2 225%|
4 4do% ]

o 85'100:00%

| 48 Andew |
&7 a2ne%|
e g0 Bissn|
R 4 4.50%:

SRR
_.a7 wum -

-1 Bobo%|:
s 2.10000% |

2 160.60%

&
4 BODO%

3 80.00%

& 100.00%

& 100.00%

@3
A 60.00%

8 80,00%

& 00.00%

8 16000%

o]
% 5000%
2 B %

4 100.00%

4 190.00%

o4
2 500w

4 toﬁﬁﬂ%.

4 10000%

M3

D 3482%
16 6154

25 96.36%

1 aBs%
28 100.00%

M3
§ BASE%
16 8154%

25 96.15%.

1 888%
28 100.00%

M

M4 Mg
& 888G% 2 66A7R
1 11.11%

810000% 2 6867%
1 49.30%

910000%  B100.00%
é MG

B B3B9% 1 50.00%

1 1M.11%

pIO00% 1 BOOO%
1 B000%

810000% 2 100.00%
Md M
1100.00%

1 100.00%

1100 00%

L3
5 48.45%

10 9081%
1 9.00%

11 100.00%
La .
& 4546%
B

10 0%
{ 908%

11 100.00%
L3

K3

B E587%
2 2228%
8 8859%

To11.%

9 100.00%

K1
8 7600%
1 1250%

7 87.50%

1 fes0m

B 1D0DM%
K3

1 toogn

1 100.00%

1 106 00%

1 100 ,00%

1 100.009%

1 100.00%

Ke .
1 10000%

110000%

1100.00%

B
3 37 50%
3 3750%
8 7E00%

2 2500%

8 100.00%
R
3 47.50%

B 7BOO0%

2 9B00%
3 {00.00%

n

3 3750%

M .
5 4187%
6 80.00%
11 9167%
1 88a%

12 100.00%

o .
8§ 418v%

8 -E00%

1 e167% -

1 BaS%

_' 100K
M
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TABLE 30: {cont.)

M LA i L8 xa Ka (¢ Ja T N . " Non~farimnal

Sl 708% 110 RO4O% 2B SBE0% B2 1800% 53 JA20% M4 \TH0% o7 17¥7m 1 12VeN @1 478% & 7.88% chunk
D 0923% 221 41.16% B6 d7.90% 180 45da% 16O 4047% 266 4140% 180 A181% 04 J9EI% 7R B499% 34 S0.00% whip
: . 2 050% tianispnr
B : _ _ CORE.
TR RggN 9 HERM 4 18% A (184% Y0 1.e2% 6 Rid% 1 118% 0% Irraguine
1T 0% 2 101% . i 031% 1 010% i 0% 1 1.16% . bladale! 1 piat
2 0IT% - @ OEdM 2 D&% 2 002% 1 02M% ) bindolal 2 piat
1 0% 2 0E% 1 018%. 1 LAtk . N u?i&mual_al
. Bing
1 p.ig% 1 051% 1 G20% 4 082% 2 0.0%% 1 0% edfo roche 1 flat
B o0ooa% 0t 0B% 2 080% 4 1RA% 9 O048% 2 0GI% 1 1.18% 1 DT0% nore tackiq 3 plat
2 0837% 3 067% ; {iat plnt bicl oar
: olhor
EIADE
L : “Allesl mtdod
1 0% ) : wod
1 05% 1 D18% .1 02T% : tdek Irlenanior
1 0.88% ’ : : ety
: . C . - o _ : - BLAﬂELE‘T{eﬁamml'
1 0.19% 9 0% 3 040% B 0.80% pnmllotl[slduu
. ' S V.081% 0 048% 1 0Eh : o ﬂm mmgulm
T O100% -5 A58% 8 O.87% & 1.04% 11 0% & OB _ t 07O% tegs lnr
_ . : - ) L _ snoknn BLAB:.
o AL Q7% 2 080%. 1 009% 2 adge% 1 OR™% : 1 1.47% diakn)
1 010% 1 DR% 1 0% o U4 1% T S matlll
3 0.80% 3 007% 4 2% 2 002K & 1E¥% 8 230% - F&mkmaaﬂﬂlz
2 0ame 1 061% . 8 068%% £ DO%% 1 0L 2 nAd% 1 07d% 1 147% adiri i), ke
. . L B o Gotilant Eltkpsa
1 618% 1 0B1% . i 001% 1 016% N : oo ondetmek S0mm
4 Q% i oA9R 4 1.89% 1 LR R ORAO% andatrucl <80mm -
1 G10% - : - 1 0.68% I 0.87% . aldetuo) Soinm
4 wM% 1 0B1% 1 oR% 1 01w 4 OMI% 7 148% : ' atdaeinick <gomm
_ . . . . _ Mo Gartlen) Flakos -
7 1.30% 1 081% 3 0.0M% f 0% 7 2.76% 5 1.83% ) 1 070% [ ondetiuck-G0mm
% ORSOS% A5 O.00% 1D BOB% 20 BYOR 24 THSN 02 10.00% B0 P00% 0 DBO% 1B AV 7 1039% andislitc-<S0mm.
. L F- ) 2 1oi% & 145% 1 0m% 1w 1.08% It ped% 1 1.168% ) . Blugafrick B »mm
BB 1000% B4 1218% 08 1040% 00 10.0E% B4 10.90% 47 1247% 92 (0.08% 0 B8d% 8 A41% slﬁnu!m#{m < 80mm
. . .. Bakg P :
1 gnm 1 681% & 1A6% 1 % 12 1% 7 1.08% 1 1,1a% 2 LM% & haed% st
B TaI% 4 0% 4 196% B 158% 4 0BB% - 4 400% 3 f40% 1 0.70% mistllnl-
43 242% 10 BOB% 20 BF% 0 B 180% 15 S07% B 180% 8 238% 8 2482% 4 BEO% pradmal
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8 d68i%|
| 0%

T 18:24%

2.06%
0%
- B

6. Dao%|
- paeml -
0.805

__uema

0.02%]

D.02%

I R
0 0.08%
4 OLN|
Rk
. o4in| -
4. 000%|
24 bawl

- Q.05 -

Y 0,18%

i

o gmii':- o

"
(=X

g saon

Y 17.8M%
4700% 1

247%
1.00%

1,08%

0.08% -
6.85%

0.95%
 0.36%:
- 1.06%

008%
odEh
C0NE%

0.05%

1.00%

 0.98%
a.71%.

AL

- 1D.3E%

2I%
141%

BHO%

-
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‘TABLE 30: Ja Jevel, stone inventory

17.28%
5R04%

3.08%

[ 0.84%

© 0.00%

b 34t

C.00%

. BOA%.

$.0d%

‘0004,

1024

_ 0.84%

oaa%
0.50%

7%
- 5.88%

0.64%
0%

o200% 202 ensm

8 14.84%
B2 40.20%

 aB8%

- Q86% ¢

0.86%

200%
0.05% -

D.05%

1104%
: 14.20%

3.25%

1.80%

0.63%

0 1150%
A2 7%

088%

0.43%
0.03%

0.05%
.83%

{00

2:62%

- Q65%
0.88%

0.09%

1.20%
1.99%

a.02%
1.89%
8.10%
1.20%
1.80%
7.5E%

OG.DB% :

- -

—_

pols w-e

; 14.08%
41.49%

1.00%

0.50%
6.59%

1.08%
0.53%

£.10%
0.50%

& 13%

Q.83
1.00%

1.00%

R

0%
8.51%

1.08%
2.00%

3 07%.04%

17.55%
- A 5%

1.44%

UED%
GET%

115%

- 2%

1.15%

o0e%
20%

0.06%

s

0.86%
1.16%

0.20%

0.67%
Bo1%,

108N
14.06%

1.8%

E . y.Ad%
2.01%

0%

-

-3 N -8

14.67%
42.70%

0.48%
2.40%
DI50%
0.86%

" 0.40%

Q.50%
0.50%

o G
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TABLE 291 Ph level, diversity, richnass and evenness indices

STANDARD )
Combined Nen Formal Formal
Diversity — ~3,6889 ~3.3873 ~2:3579
Richness  10.5723 83153 41703
Evenness —1.0000 -1.0000 ' - 1.0000
ARCHAEOLORICAL
- Corblned - Non Formal Formal
Diversity ——~2.0672 -1.9780 ~21776
Richness 5.5124 3.9672 3,338
Everiness  ~0.5604 ~-0.5874 -0.8081
ARCHAEQLOGICAL/STANDARD
. Combined Non Formal Farmal
Diversity 0.5604 0.6874 0.9081
 Richriess  0.5214 0.4771 : 0.8004

Evenness  0.5804 - 0.8874 0.8081
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TABLE 28: Raw materis!

Combingd. TOTAL : o3 - M3 M5 Y
(Opaiing renslucent) 889 30.87% 56 2661% 100 83.91% 92 26.80% 10D 41.92%
(Opaline nat ranskuceny 268 21.88% 45 2084% 54 17.868% 70 2229% 89 25.67%

Sublote! gpaline 617 8220% 103 47.26% 154 BQG8% A2 S1.8B% 188 58.60%
Homdsls 135 11.48% - 83 16.14% 28 9.27% 48 14.65% . 28 6.08%

Tuligceous fock g3  7.87% 37 1887% 28 9.60% . 2 1.16%
Quariz 87 687% 3 a8% 2 7.08% 10 3.18% M 84I1%

- Other 270 22.84% 42 18.27% 65 £2.50% 86 30.87% - 64 18.89%
TOTAL _ 1182 100.00% 218 100.00% - 302-100.00% 314 100.00% - 348 100.00%

Non~fortoal TOTAL IR - ME M8 : 8
(Opaling frengluceni) 350 30.14% £8 #6.73% 87 32.55% 86 28.47% 109 31.47%
{Opaline ngd transiuosny) ~ 248 21.34% A4 20.28% 5% 17.78% 63 21.00% 88 25.38%

Subtotel opaline 698 51.48% 108 47.00% 180 B0.94% 140 40.87% 197 8G.7™%

Homfsle 184 {153% 38 1821% 25 B4Q% 45 1500% 28 8.07%
Tugosousrock 98 BODS 87 1705% 20 D.7a% S8 1%

Quarz 67 B77% ¥ 138% 23 77e% 10 48%% A1 8.93%

Other ~ 870 2824% 42 1045% 60 22082% 08 3200% 64 18.44%

TOTAL 1162 100.00% 217 100.00% 208 t00.00% 30D 10&009& 847 100.00%

Format TOTAL o4 Ma . M& 13
(Opaling tranalucany) 8 43 00% o 3 78.00% 42839. .

(Opsinié niot transiucant) 10 . 50,00% 1100.00% - 1 25.00% ? S0.00%. 1 100.00%

" ‘Subtotel apaling 19 98.00% 1 100.00% 410000% - 12 92.86% 1 400.00%
L. Momfale 1 B00% ' 1 7.14% :
Tuffasooug rock S _

- Querz
Othar

TOTAL T pov000n f10000%  410000% - t410000%  110000%




TABLE 27: Ph level, abraded stohe;-rock crystal, ochre, hagmitite,
specularite and other iron bearing stone

mist groundstons work
upper grinder

palette

rock orystal

ochre

specularite

haemiliite

magnetic chunk

iron bearing stone-
pebbles

S AR DR 358 B b ¥e i

TOTAL

2

2
2

x 5

18

Q4

2

Ma
2

M5

L3
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TABLEZ6: (cont.)
raw materidl o _ ' _
 Comibined - TQTAL Q4 M3 E L3

_ {©Opalina translucsnt] 10 16.86% T 25.00% 4 20.00% 5 14.20%
(Ophling not transiugent) 49 83.05% 4 7500% 1§ 80.00% 80 85.71%.
-Bubtotal opallnes 59 100.00% 4100.00% 20 100.00% 36 100.00%
_ Hornfeis -
Tuffaceous rock
Quartz _
Other ' o
TOTAL B9 100.00% 4 106.00% a0 100.00% 3§ 100.00% -
Nari—~farmal : Q4 M3 MB L3 .
{Opating translucantyy 10 16.86% 1 - 26.00% 4 20.00% B 14.29%
{Opalina not transiucent) 48 - 83.06% a 75.00% 16 80.00% 30 88.71%
Sublotai apalines B8 100.00% 4 100.00% 20 100.00% ' 35 100:00%
Harnfels : o '
Tuffaceous roak
Quatiz
o Other » o
Total 53 100.00% 4100.00% - 20 100.00% a5 160.00%

No haat~altered Formal tools
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TABLE 26: Ph level, heat-altered stone inventory

Non-formal _ TOTAL Q4 M3 M5 L3 '
: chunk 6 10.17% ' 5 BB.00% - 1 2.Be% |
. chip 20 49.15% 5 26.00% 24 BB.ETH
_manupen/nodulg ' '
CORE

[rregular 5 B4AT%!| - 4100.00% 1 B.00%
bladalet i plat - :
bladslet 2 plat

flat biadslot
blade
core reduc 1 plat
aara reduc 2 plat
{lat plat bid ogr
' other
. BLAQE
warallél eldad
~ polied
thick tangular
irragular
BLADELET (<26mm)
parallal sidad
' polntad
thich triangular .
krregulee 4 6.78% 4 20.00%
BROKEN BLADE
: . distal '
“madial 1 1.89% : 1 5.00%
proximal . .
FLAKES
" cora re]. flake
Conisal Flakes _
sndstrucic 30+ mm ~
andstruck <30mm :
sidesteuck 804 mm .
Bidestruck <30mm- : _
© Nan—Corfedl Flakas - o _ - . : S
1.68% _ _ © 1 2Be%

endetrugk 30+mm’ 1 . _ %
gndsteugk <30mm- & 10.17% S R X R B 14E0% .
sldastrick 30+ min : C S : L
sidéstruck <80mm. 2 - 3.88% 1 B00% . o) 286% -
Broken Flakes - ) ; S

digtel . - 1 1.B9% . 1 5.00% ' L
mecliel 3 &08% _ S 4 BEt% -

proximal 1 189% 1 &00% . e

Buhtota) : 89 100,00% 4 100.00% 20 100.00% . 38 '1.(10;0_0%. B

No hesii~ altared Farmal togls




TABLE 2B: (cont.) raw material

Cormbinad
(Opating translucant)
. {Opalina not tranBlusant)

Subtotat opalings
Hormtels
Tuttezeaus rogk

Quartz-

: Other
TOTAL

Nen-formal
.. {Opaling transiugant)
{Opaling nat translucant)

Subtotat opalines
' Horptels

Tultncadug rock
Quartz

Other
- Totat

No ra—worked Eormal toals

TOTAL

14 87.50%

18 100,00%

o 56.06%|
& 31.28%

14 87:50%
1 6.25%

i 8.26%
16 100.00%

Q4

7 100.00%

7 100.00%

Q4
6 85.71%
1 14.20%

7 100.00%

7 100.00%

‘M3

5 B3.33%

6 100.00%

M3
2 89.33%
3 50.00%

5 B3.33%

1 16.67%
6 100.00%

243

Mé& L3
2 66.67%

3 100.00%

M6 L3
1 93.33%
1 33.30%
2 66.67%

1 83.33%

8 100.00%
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TABLE 25: Ph lavel, re-worked stone invertory

Non~tormal _ TOTAL Q4 M3 MY 13
- -shunk 3 18.75% 2 33.38% ' 1 83.88%
chip . : _
manupan/notule
CORE
~ irreqular
bladetal 1 plat
bladaist 2 plat
. flat bladel et
blade.
corg reduc 1 plat
sore radus 2 plat
flat ptat bid oor
olhes
BLADE
paraiet sided
_ pointad
thiok vlangular
irraguidr
BLADELET (<26mem) : _ . _
© parallel sidad 2 12.50% 1 14,29% : 1 33.33%
~ . pointed : : -
thick tiangulsy
: imaguiar
BROKEN BLADE
 distat
madial
proximal
FLAKES
uore ra), flake.
. Conllcal Fiakes _
éndstrupk 304 mm - -
-endstruck < 80mm
- gldestruck 30+ mm
. sldesiruck <30mmi
Non~Qortisel Flakas -

1875% 2 28.67% 1 16.87%
2500% | 4 87.14%

- -]

6.25%

-

. endstiLiok 80+ mm . o 1 oageas.
endstruok <30mm {1 8.25% 1 16.67% I
‘sldestruck 30+ mm - o
sldeslivek <38mm 1 6.26% 1 16.67%
Braken Flakes : i _
distal
madial . .
_ proxire) 1 6.25% © 1 16.67% - _
TOTAL ' 16 100.00% 7 100.00% 6 100.00% ' e 3400.00% -

NG re-worked Formal 190is




TABLE 24:(qont.) raw material
' TOTAL

~ Combiried
{Opaline translucent}
{Opaline not translucent)

Subtotat opalines
Harnfels
Tuftaceous rock

Quartz

. Othar
TOTAL

Non-formal _
{Qpailre translubent}
(Opaitne not trarisiucent)

Subiotat epalines
Horafels
Tuttacedus ook
Quartz
: Qther
Total . _
No utllizad Formal toola

11 B4.62%

13 100.00%

5 88.48%

§ 48.15%
11 84.82%
1 7.69%

1 7.69%
12 100.00%

4 100.00%

4 100.00%.

Q4 _
3 76.00%

1 25.00%

4 100.00%

4 100,00%

M3

5 83.33%

§ 100.00%

M3
1. 16.67%
4 86.67%

b B4.83%

1 16.67%

6 100.00%

M8 L3

241

M8 L

2 66.67%

3 100.00%

1 33.33%
1 83.33%

5 66.67%

‘i. 38.33%

3 100,00%
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TABLE 24: Ph lavel, utilised stone inveniory _

Non ~formal - TOTAL Q4 S T M5 La
chunk 3 23.08% 2 33.33% : 1 33.33%

chip - : . .
manupertinodule

- CORE

... Irregulec
bladelet 1 plai
biadolet 2 piat
flat biadelat .

biade

pored redug 1 plat
core raduc 2 piat

flat plat bid car

athar

BLADE

paralial alded
pointed

thick trlengutar

_ Irragular
BLADELET {«2Bmm)
parallal slgded 7 15.38% i 25.00% ) 1 33.35%
pointed ' :

tiek tangulsr

- irragular
BROKEN BLADE
distal

madlal

proximel

. FLAKES
oorg réh flake -
_ Conloal Flakes 1 -
sndstruck 304mm. =
endstrupk <30mm
sidgstruck 80+ mm
.. dldastryck <30mm -
. Non-Corigal Flakes

18.88% 1 2500% 1 16.87%
16.88% | 2-60.00% .

L=

7.60% 1 8gee% .

endstrugk 804 mm 1 : o
ondstruek <30mm - 1 7.60% 1 16.687%
sldgstruok 30-+mm _ ' L
sldestrugk- <30mm i T.68% 1 16.67%
- Broken Fiakes '
distal
medial _ : _
proximigl 1 7.69% : 1 16.67%
TOTAL . 13 100‘00_%_ 4 100.00% 6 100.00% . 5 100.00% - -

No utifiggd Eormal tools




TABLE 23: (cont.)

Formal

SURAPER 'Large >3.0mm :

and
sids

and-& side .

ond &2 sides
end & acdzing

hlgh baskad
large backad

naturally basked -

SGRAPER Medium 2030
antd
- sld
end & 2 sides
and dadzing
high backed
madium backad
naturally Bagked
SORAPEB Small £20rmm
end
sida
and & sids
enth & 2 sides

and & adzing -

high backed

- small backad

. knite

- naibokknite
BAGKED TOOL »25mm
- bckad Hade
sagment.

abliquely backed

misceilaheous -

 broker backed

" BAGKED TOOL <25mim .
: : _haeked s ]:1 B

- gegment
. obiicuely beoked
. miscallaneous

brakan Backed. -

vant ret blsmialel
. pdze
gpokeshiave
awl

borar

braken tool
rojsoellaneous
< MSA taol

~Bubtotal
TOTAL

TOTAL

! 0.08%

0.08%
0.17%
0.08%
0.06%
0.08%

e 1" Raasl

- -

. 0.42%

4 0.34%
2 017%
1 0.08%
20 1.69%

1182 100.00%

0.08%

Q4 M3
1 0.83%
1 0.83%
1 0.38%
1 D.4B%
' 1 0.38%

1 0.48% 4 1.88%
318100.00% 502 100.00%

1 032%

0.32%
0.64%
0.32%
0.32%

JRCTNERY ¥,

4 1.27%

2 0.84%
1. 0.32%

1 02%

14 446%

314 10000%

23%

1 029% -

10w

848 100.00% ~ -



TABLE 32 Ja level, re-worked stone 1nvén-tory

o OTAL Q8 o4 a MM @9 " o4 NG
B uln;gk . o9 4dnE%| 2 P _ 3 6o.60% : b 8920%
Lo e
mnuporthedule F  2.28% 1 10.00%
T e _

o eopaley 18 14:81% 1 14.20% t sd00%  2100.00% 2 10.00%
bladain t 5l 3 226%; 2 08 . ' _ .

Bindaiol & plot . _

- Alaiyladotal

N4 W3 .
: 1 2%.00%

RATRD - 1 14RE% . .
Es% : 1 93.09%

o

i R |
L A 1.12%)
4 N '

RERIETL o C 1 0%

Y ' 2 motw 8 t5aom V a0a0%

T Lie% : 1 E0.00% . _ - _ A

& Bty _ N : _ ' 2 18:50%

Y ' ' o
Cg oawm| 1 ez i 16.00%

% miseN|  Yioodow  ef0060%  Z10000% & 0000K 210000%  1310000% o fgodek




.TABLE 31 (eont.)
M materia!

M M
r-60O0% -
1. 8n00%

2 100.00%

. 2100.00%

o e D008 .
-1 Bo00%

didoen

g

Lo
3 30.00%
8 EQO0%

P B0.00%

1 10.00%

10 160.00%

2 30.00%
6 40.00%

9 90.00%

1 10.00%

10 100.00% -

La

L4
1 100.00%
1 100.00%

1 100.00%
L4

1 190:00%

t 100.00%

1 10000%

u

L&
9 p087%
5 71.40%

7 4Q0.00%

7 100.00%.

L

3 20.67%
5 T1.40%

7 100.00%

. 7400.00%

e

- B 2B.60%

K3 KA
6 75,00% i 100 00%

8 100.00% - 1 100.00%

810000% 4 100.00%

ka
8 76.00%
2 3B,00%

b 100.00%

1 100.040%

6 100:00%

Ka K4

1 100.00%

110000% - 1 100.00%

L ¥ ]

1100.00%  £100.00%  2-100.00%

110000% 2 100.00%

1100.00%  2100.00% 4 100.00%

5 Ja 4
2 1060.00%
2100.00%

1 100.00% -
1 100:00%

2 100:00%

B R .

4100004
" b ioaco%

2 100.50%

2100.00%  f 100.00% Bubent apgings’

Ther

1 wo.uo% ppunna trannlumnﬁ

1 100.00% Subtoi opslings
Hepritals

- Other -~

. Gomtingd
g tanglucony
Jpaling riot Fenslucen)

HWeenfals
Tulfachtus rxk
Qurts i

ow

m—lu'mal o E
(Om}mamt Yangieant

Tufmnawamk -

Tuﬂacams rndé R
Cuertt :



*TABLE 31t (cont.)

TOTAL ay 04 P3 fia ba as Ng N& Ma

Forngt .
- BEAAPER Large w30
o =3
. sda
ord & gide
orel b 2 sicos
v & adziny
high breked
. lurgobasked
* raLarsty brgked
BG‘MPEH Keelunrt 20~ 30
B ond
- glie
and Lads - '
nl;ﬁ«g 28kl . '
o .
- Jigh o
: Initggm lmkm‘
. ml'ur y bakert
s smmm amnﬂmm -

LIt R AT

_' quumnmnm R

vaniramlwaat .

mmmm'
)

L D
b:d:unnml_

PRY ) R ' 1 $104% _
Cdotociom| 0 10000% S10000% 6 I00O0K  © fogaink BAEO% 4 iphdok




‘_|.'AE‘L'E -_31_.': Ja level, u't_'I"l'l sed gtone inventory

‘Mt~ Kogrrial . ToTAL a3 Q4. Pa P4 08 o4 NE N4

Ba
- ehuek ao f8EY%] 2 2B00% : 4 083 3 E0O0% R RER% : 7 25H0%
- ahip 1.49%
: mupnm’mduln .
. coRE _
Titaguiar 2 206% 1 t260%
- bladalat 1 plat
bladelnl 2 plal _
~ flatbingalot 1 1.45%)
: Pinds )
uora tadm{phl : )
“udoradisEpiit . 1 143%
Hatplst! bk eora . . f
< oter ’
© . BLADE _
pnmllalaided : _
o fiton t 143% B . )
- '-|hlckll‘|i!ngllar 1 1.45% CL 1 HMLU%
. Itrtipulst; 1 1.40% 1 18.50%
7 §D.0U%]|- : : ’ 2 22.22% 9 6600%.
R AT 1A . : _ LA A%
R ¥ Y
1 1da%
B ooe :
urom]‘[twhq.-- 1t : o - o o : 1-.20.00% -
Y EnrﬂmIFrakm._. e : : : : -
IR E 1]
3 1o148%] 1 1280% _
anﬁplmm Semm R A06%[ 7 1RE0% 1 09.58% . . L
oritéinick <30min - & 11.40%| 2 3s.00% 1 18.87% 1 20.00%
“eidadludk S6emm. 1 LADNT 1 10.67%
"atdnalma afbinm B 8.57W( :
- Biken Flakoa i
ca et _ _
o madel : . _
C praximat g age%| o 1 45.00% 1 18.87%

‘o1 ehm%| 8 10000% 3100.00%  010000% . 00.08% ' 5 100.00%




CTABLE 32: (cont. )

-1} ] L4 1] L+ L1 Kh . £ E B Formal
. . TLarge =atmm
E'n
Ty
und 5 witle
[TLLN- 3T
anid ading
gl bgked
brga Bankod
nafuindly baaked
SEAAPER Madum M3l
undl
e .
L1 EN0D% endd Wide
) ondd & xidon
. and agtiny
: Righ bozkead.
lrge backed
- ntumtly badked
BUHAPER omink -:mmm
. s
C1 A0 e
. anidd pide |
_ ahd & R aldm
- i & Adelog
i fobds tlgh backed
. .a);nil backed

kit
i ewd kne ’
OATKED a0, i‘lbrnm
Lincked blada
sopment
chllgualy by sked
mlmihnm:
rdken bake
mxzum clim
pasknd bl delat
angment- -
chligualy b &g
BRER-- ) . misgnlinequy
. broken bhoked

uuﬁ\-mmdﬂnt :
. nelie
. 1 et pokokhnve
RTIL : awl-
1 iaE% . ngealars
MAAtEl
4 ougm foNU% . 4 MO 1 0A3% BRI TR TN bR
VISR 7 HODOM  6I00ODW  2w0000W B GAGON 1 INOM% 40U DD 2 1m0ou% ToTA,




fA‘BLE 3g: (cuﬁt. )

©TOTAL e . oas P Pa a3 a4 N3 N4 K

t 1000

TR o 1 100.00%

X

aeml o 1 1000%
T : 2 o 1 00w :
DB 1008YM]  TInGOMe - B AOOTON R 00O D000 1100H0% % T0000% 13 100.0m% ' 3 10007%




TABLE 32: (cont.)

M . N ¥ ) LE K Kd
. 8 Teva% 8 743% 7 77 70%
AL i B0gok 2 067%
IR :
1 14.00%
1 008%
faittabte - 0 OEM% O 6860% 4 60.00%. ¢ 6.67%

K& R

f 100.00% 1 28.00%
1 28.00%
| RB.00%
1 25.00%

1 100.00% 4 100,00%

m .
i 3%

1 95.40%

2 faar¥

)

Moy kel -

shunk

hip

manypor
mall:

gl

Bletlalol 1 pln

Binduidl 2 plat

{lat blxdoiot

blndg

ooro rodie § plpt
aorn tpdus 2 plat

(et glat bid tare
“gthor :
BLADE

patnlldl-ekdod

painfod-
Wak !rlmmlnr

Trvagulny -
BLADBI.ET{-:;mmml
poroligleidad -
pobl .
thiuk {ildrsguinr
Auaglar

" BROKEN aurﬁa
: Inl

£y

core.re], loke..
Carlloof Blakos

‘ondatnick 18+mm

ondatpack <a0mm:

. videalnick 0¥ mm
-leingtiick € gomm -

Mo Cortieil Flnkow -
oncatrigh i s,

ondlaliel <30mim- - . '

Bitlortnggl abwrn

- alilogtyek <30mn
Brohon F!rkns

<dialat -
. wigdil
proxinel: - - -




TABLE 31: (cont.)
- yaw material '

. _Gﬁmiilnad o
: {Opaline (runslyaant)
_ {Gpul‘iha net frarsiucant)

. Subtalni opnlinun

L. Homifds

Tuﬂuceaus took

P Cthet
TOTAL

.Nanwformu[ )
Gallng translusony
' 3__ prnuno nnnmnslunenu

Su blolnl omlinna

Ottar

Spalnedranslagent
o st transluoont)

. Tuitaseoys reek

 Qifer

Guarz .
S8
70

Hamlda -
‘mﬂnuuus ook
: -Qunrz .

Suhiuml npallnnn "
: . Hamifola -

. Gugrly

TOTAL
8 4%

38 Ba.20%

64 LA
2 2.80%

1 1.43%

- TOTAL

w8 ard%
| 36 BATO%

' G;‘! '81.9495 .

2 2%
(Y

a3 4-1a95'-
67 100.00% |

TOTAL .

{9884
-2 86AT

 100.00%

9 -100.00% |

s

2 2600%
5 62.80%

T BTE0%

1 12.50%
8100.00%

L1

2 28.00%
5 GR.E0%

¥ OT.H0%

1 1250%

8 100.00%-

o

a4 P3
' i 52.00%
1 33.08%

2 85.87%

1 33.80%
3 100.00%

a4 ’ 3
: © 1 3233%
1 3533%

2 80679

1 B3.85%

3 100.00%

a4 P8

Pa o3
1 18.67% B BAETH
5 03.83% 5 58.30%
P160.00%  © $00.00%
8100.00% 9 100.00%
P4 o
1 16e7% 8
B o833 a

B 100.00% 8
§10000% 8

P4 - o8

' 1 100:009%

1100,00%

1 YG0,00%.

04

- 04

04

Na
2 A0.00%
7 4noo%

4 Bo.L0%

1 20.00%
8 100.00%

Na .
2 40,00%
2 40.00%

4 s000%.

1. 2080%

6 100.00%

LNA -

N4

N4

N& -

M3
2 80.00%

2 OO0
2 B0.00%

4 100,00%

ma

‘2 Bodo%

" E mow

? 80.00%

4 fﬂ'ci.'t'lﬁ?ﬁ_:'y :

Come




TABLE 31 (cont.)

CoMe . M i 4 1A xa ¥4 X8 B J6 Forng
.- o s:;npsn Lotgio =30rmm

-1

ol & gy
eyt
mhhmk?;g

ﬁmr h#{nd
SCE iodim 20-8

sun .
ordl & gido

' okl & 2uides
gnd & nlk

I ook ool
. naburgily Bokod :
] amali <3%mny
ond
- aids

o adn
ol & fokdna
g4 pelig

| sopek -r_i'ﬁnﬁnl‘-

. dﬁuﬂhmu&d
1 BOSNG [t CELLT N
trpkion be d
Vit vatistidatit
2L T
‘Appkeshav
i .
hotar
. rekurniiool
" rtigaliynoous’
[
_ . . 4 10000% C T aulem
101000 (I000M%  710000% G 10000%  110040%  110000%  fraboeN  27008% . vioba . - TOFAL




 TABLE 31: (cont.)

M4 M8 (i} Ls s K3 1] Ks Ja i Je . MNan~ ksereind
) ) ) 8 60.00% 2 20E7% 2 25.00% ) 1 50.00% ehunk - :
: 1 100.00% ohlp . )
) mankpor
_— : : _ elﬂFlE_ L
1 BODO% . : rfaplar
. . . . _ _ bindalst 1 plat
: o bindelat 2 pint
1 14:29% . . - fatblndolet
o ' blady - )
) ) saro ragkio 1 phai
i 10.00%. : Loru rackin 2 pht.
: . I fiat plat bid cor
' .ohur

BLADE
: . ' pnm]lululdad
1 14.20% : ’ - pdifed
: . ' 1k tilangotar
Ieregrear . e
: o . BI.&IJELET (<aumm}.- -
2 25.00% : ' -+ pamialaided
_ . . ' pointed
- . N lhink hlmnllnr
1 100.00% - ' 1 12.80% . ol
o o : : _B;!OKERBLADE
1 1000% S L
S 1 12.50% 1 160.00%

¢ B0.00%

1 10.00% 1 o1488% 1 1REO%
1 10.00% ® WML 1 1250%

maditt
_ _ A 10 DmxTrnnI
1010000%  Y10000% . 790000%  BIOOO% - 110000%  1100.00%  RYODOOK nno.on%




77 TABLE 30: (cont.)

oM e 13 14 L5 K3 Ka Xe Ja Ja

SORAPER L, o a0
pal g

g .
wd & tidde
ored & R yidon

1 147% nalarelly booked
BCHAPER Meiurn 20-0

and

suo

ord & akle

erd & Zuking

o & gdi

high breki

large fiscked

nalally bocked
BERAPER amnil <30mm -
1 14 o

sida

el & skin.
vl & 2aldoa

o & 6

1 147% high becknd
emai tyockod

V1A%

Y nE%
1 DE% ' 1 08%
' v g%
2! amx
1 Q3% 2 08 1 1.9 T TR
1 D%
A i 1.18%
i o 3 R 1 111
S oms 1 ik
RN S1 St L . 1 0% e
S pam 2 o :
P 1 o 1ot 1 oA
R .
t 0%
i AR
? oo 2 Um% 2 LB
_ 1 {8 _
-~ 1 nEW .3 0% 1 o 1 1.10%
1 00m. - 1 01Em 1 om%
R Z ok - 1 03% .
& OB D gk W 2% B AW 0 L% 6 E% 6 0oA% B 3
18 10000% 07 100008 160 100.00%

6 105N 339 10.00%

016 100.00%. 477 10000% - 0 WKAME 143 10G00%




TABLE 30: (cont.)

CRaw . tamL | oo 7 Pa P4 " m 04 M N i
- . SERAPER Lovite sttrom : :
C and

1 bam _ 3o 2 o T Y
1 oaw

1 .6.31!!5' )

e g _ 1 oom% 1 op% (oK . o
Cch WKL 1 DA - N AL - ERL S 1 paw
SO WA 6 oemN @ ot B 100% 1 GM% B 20K B G0% 1 bR B MW 2 odo%
JL. AnT0 100.0%| 283 100GTS 209 10OQ0%. 104 1DOOO% I IOOCO% 10N 10000% 04 S00C% 840 00AC% 40 OORUK 402 100COK




. TaBLE 33 Ja tevel, heat altered stane inventory

CTOTAL. . .03 o4 Pg Fa od . & Nz Nd Mo

shunk 42 30.88%] 4 28.80% 4 20.00% 1 160 ¥ D0.40% 2 8087% } 3 93.83% 3 IT.80%
o ghip BB B 74%] 8 aBdo% 5 31.28% 5 2d.3a% . 1 18 11% 4 A7.80%
fisnuparinodule : ’
: hregidar - 3 2t9%; 1 Gu8% ' 1 1260%
blads}mi zlat _ . _ :
" blatfalat apiui
~Alaf nadoial
i Drlida

nnra ra:LIu tpll 1 D%
oretio2pt. 1 D.7A% o

Mtplotbldcore 2 yde%{ 1 BAs : |
e oher - :

BLADE .
ﬁnl‘nilal Hiclad
tod

Grgml 1 caam _ _
% ;gg: ’ : _ - S - _ L%
¥ o0k

ozani . R 1A%
D% ' '
9% : 4 5G00% - 1 93.30% : 1 1.8
oafmsl 2 {R50% 1 63.80% :
- agE%| o+ ogoew : _ : S
A 262%) : _
3R 1 s _ . _ o
Bathj - & 11.70% _ _ ' o1 REE
2 9416%] 10 DA% 19100.00%  1100.00%  3100.00%  5100.00% 8 sadn slm0%. . L




TABLE 36: Ja level, diversity, richness and evennass tndices

STANDARD _
Combined Non-—formal
Diverslty ~4,0431 ~3.4687
Richness 13.8609 8.9447
Evenngss -1.0000 ~1.000Q
ARCHAECQLQGICAL _
_ - Combined Non~-formal
‘Biversity —2.0416 -1.9241
Rlchriegs . 65953 3.6597
Evenness ~{3.5050 -0,5552
ARCHAEQLOGICAL/STANDARD
o Combinad Non—formal
Divergity 0.5050 0.8852
- Richnass 0.4762 0.4081

Everiness 08050 0.5552

Farmal
-3.2189
7.4560

- —1,0000

Formal
~2.9186

5.2462
~0.8067

~ Formal.

0.8087

0.9067

275




T'ﬁ'-B'I.".E 35: {cont.)

2 1538% 180 20.00%
3 2808% 133 20.7I%

. B SB.48% 295 B4.50%
2 1838% . @ 1.68%
7 15.30% 44 A.10%
. 1638% 17 4.17%

2 I53E% 174 42.40%
13 100.00% 537 100.00%
W'- o |
3 1sa0% 167 wmiw
%3 aa08w 191 24.8%%
| 6 BBAS% 288 BA.54%
F-f880% 0 L.80%

2 1638% 44 0.37%
2 {gRe% 17 3.20%
21888 174 8271%
118190.00% 692 100.00%
o Bo.00%

2 db.oo%

B 160:00% -

8.100.00%

4
69 34.88%
§1. 20.7a%

120 60.81%
7 3.54%
2 11.14%
5 2.89%
44 '22.22%
108 160,00%

L4
B0 34.87%

- B1 28.18%

118 81.08%
& 3.08%

22 t)2e% . 43
- 7 B8TH
8% 17.20%

196 mcmm 936 t00.00%

o
N da.gam%

1. 94.36%

1 33.38%

4 $3.39%
-3 100 00%

is
167
114

30.92%
JL98%

21 B3.E7%
3B 8.05%
27 7.80%
12 147%
55 1a.78%
'8 100.00%
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BT B0t
28 7%

B
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10 100.00%
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K8
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324 100.00%

" xa
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68 20.86%
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HE 26.48%
321 100:00%
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§ 89.00%

2 40.00%

8 160.00%

5 100.00%
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Ke
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1641 22.82%
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15 5.07%
251 40.81%
618 100,00%
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148 24.00%

gas
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3 8.10%
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41.20%
408 100.00%

10 100.00%
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4
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14
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X6
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1 16.87%
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7.22%
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-1

1
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18.87%
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8 160.00%

8
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66 100.00%
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30 37.50%

62 €8.00%
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