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H[JI~prllJts of the western INTRODUCTION 

oJU'U"" J-iI.II1ICa are a common pt:lerlO1rnE!n(~n, remain 

one most unexJ:.!olred art 

~UIUUI!~JlU~d,tllev'relpreserltadifrerlent 

art. 

di51selrtaltion is an aplpr(~c,h to answer questiollS o)n(:enling mean-

hYlPot:he:ses testing in on .... u'i5" .. · ..... hamt1plints, a difterlent apJuo:ach to~,ar(:ts re-

art, in paJrtic::ulilr hanciprints, was imfestig'flted. 

main aims is to eXiunllne wl1letiler we can dis:tin.gullsh betwE!en inlii\.l'ifilna I 

same perS(lD. examination hopeltU1Jly Dlrovideus 

to answer Questiorls cllJnc:el1l1illlg hailldilrillts, as as QUlesltions con­

same sites. 

miJght see wtletller cOlllcepitiOils ni( nr,pv1drIllU: re~ean:helrs in the interp'retlllti(1ln 

were COlrrE!ct. 

harldprints,ameltholaoJ1lJRV 

hiJ~hJy accurate re(:orcdilltg 

reason, I 

reasons behilnd 

tecimic:)ue needea to 

assessment measurements ofarc::ha,eoloJfic.rd 

to dig:italJly oltJtailn 

recilnUlUeoHE!redafusitandefHcJlem of (::re41ltilllg sets of Ine':lsUJrable 

art ""'.11'''''''. two 
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Htll~prl.lIts afthe western INTRODUCTION 

rel'en'ed to 

as were eXl!m.inled. con1tain a comlbinled 

dis.pialY not a 

a 

COln~ilfajtive ma1tedal oJF scJho()Id:dld.felll·S h.mdlprints was coIleclted. which all()wE!d me to 

orilginal al~crnleollogllcallull'ldpdn,ts into a new DnOl()-

western 

reasons be:hilnd 

Wlt handplrinlts are common in as AUlStralia. 

in~V'esitiJi!:atilon even more prc)misiI1l2. as it 

I structure 

2 
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is I to the as 

metric which I aims in next 

in 

some a 

their 

which have 

to which dell!re~e tiley' in:tluenc:e e:lI!istinR theories anld el~tall>lil~hed 

western I thesis with a sum-

re(:orlrlmlendation as to what researchers injr"'r,"'~t",ri in 

ofhall1dlllrints shlrmJd c()nside!r ..• ' ... ~,.~ are issues ""hi"'h I enlC:OlmterE~d duriing the proc­

ess imresltigclti(]m which exc:ee(:ted scope this IUI&'~"U."'. remain pelrtiJlerlt in 

context ha1rldllrillt or art re~iea,rcll. 

3 
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Halnd,prl.nts of the western Rec::ord1lng, Mellllsw:lng. IdeJI1Ul5rlng - RESEARCH DESIGN 

artists were. 

events ha'ppeflied. qu:estions arise scrutinize 

pe,op,le were immlved in one event 

apIlUe:d to course. some 

qllteSUons are difficult to answer remain eIUISI"e siimlply belcallse we are u'C,au .. ". 

It should 

we a sut)stanti:al as erolsioln wall surJt"ace 

cave-sites over can 

res,ult:s. In adlclitilon to we a 

tors ",teu,I"'",,,,, 

is an In"(u:~D(n ana.lvs;is. 

answers to some nnevi:mllS re-

ers' work whose te(:hrliqlue and re~;ultin2 f4[)rrnulas derived the hal1ldplrint 

measurements in western was to calcul.ate 

initial 

4 
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est 

ments 

Hanlflnrfint.<I of the western 

so 

our purp()se:s. 

two 

to 

in 

mE!aS1Urine error 

in 

RESEARCH DESIGN 

measure-

measurements were to near-

"" ... nlU:'" " ...... 1.0'0;:; ••• " I MLa Il!RS 

to Obtain measurements 

oo!taJlnlnR measure-

or 

some rn.~1"I1.nrl'" are 

UDISecv:~uun~cannot 

cave 

to 

5 
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Hand,.,dnts of the western CajtHl; jR«'oraflng. MIf!!8SltrlIJiR. II1en,tlfy'lng - RESEARCH DESIGN 

ment 

to 

curvature. to 

de'l'e14IlPE~d \l\rhh~h \l\roulld ellable me to 

p~lbIE~sanalttemati~(etE~hlliQ1Je 

at 

measurements. MClreDVt!r a cOlllvEmilent 

to 

halndlrlrililt siing,ulCltrly was one which to choose. ThJ:oulzh u'actng, 

are or to re-

a 

not to 

a is a 

time I 

create to to 

not 

is more 

in an 

as 

a 

a camera a 

on it 

were not accurate measurements 

to camera was isa 

as I anaccu-

as to 

cameras a 

I to ancient since 

6 
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dev'eloped a method 

rameters issue arises ofwltlelthE~r irli1i vi 11 n;, I peolple 

are ide:ntiHall>le harldprints to a reasorlable dlegrE~e oir- celrtainty 

QUlesUons to cOllsidel:ed were: pe'opJle were in'ilollved in one 

one,a or even more print~a certain palttelr11S or Cltlstt~rs 

~0,aderscIDpeIwarlredtoconsld4erUlep4)~lble 

harldplrints on U"'.'h",,'u a1ctu:allywere 

sites at were 

method to potientially disltin~(Ui!5.h 1111dhridllals to de'velopled.onewllich 

a meth()ld w'oulld 

stereo­

tt>~~tt>ri to see wller'e 

its Unlit~ltic,"s are. I have to it is impo:ssilllie to 

rep!resent the same peJ'SOIIl. It is that pe10plle 

size within the val'lation hallldlPrilllts on 

same site, hallldlPrints can the same mSlKe'r, 

adlr.titj[on I wanted to test in aoohrin2 1M,~ .... k! to on 

over 

"n'Il'nn,rtl:n"t as it wClul,d siglliHc:ant cha:ng.~s to 

as lines IDr c:lu:sters 

pailntin~:s or vice Vt>'!'IUI,' 

daltinl~. which is mai:nly onsu-

eXCilmllle, iUs 

paint:ed over. 

tor 

hailldlprints are yOlunJ~er 

ShCluldnot 

pelrh«Jlps the hailldlprilllts were not allo\l\ired to 

ratio beltwE!en lett-hlandeldniess can an imlicii-

(19193:141) write 

pen~entare dOll!1in.mtry le!/t-llanded 

7 
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isa unlusual p,attf~rn, as it unique to hwnalJls. rest 

to 

I would the'refore e:q:.ect a ratio or 

or JI. UIU!tI. nth"n.ll1i~:p assume 

resonate pn~sent1ly in 

qUestiOllS are not 

calTIE!d out on 

next I pre!SeIlt 

8 
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In 

er to cmnprellel1id 

re,rie1w starts 

are no sources, 

litleralry sources, 

it a Durelv desc:riJ:'thre 

ealrUlest sources 

as St(JlriE!S or 'UTl-1tf'pn dOlculnelnts 

LITERATURE REVlEW 

a tnesls.1 

western 

most current re-

th~!m:selve:s, as were pl'E!Utlerate h1l1nt:er-,gatheJ~ers or pa!;tOl~alil!!Ots. In adc:litilon are 

no sources trc,m foreign peoplewJlowiltneslsed 

es are etlm()gr'ap.hic cmnp,arilsorlS 

asa delcoratilDn, SUlt'U'lIOC.k or 

....... ,"'" ..... iJlf(JIrD1lati,on fOlrced most resealrchers to 

caves 

person to reclDrd im'prints as 

somc-

RtUa.IIS·IIC manner 

on cre:ating a 

western 

\.I.;)'''''U/. The n ............ 

were additiol!l" to art bec:aw;e 

tion. No art was aHelIlpt:ed 

a detailE!d h'yp(.thE!sis ah"l1t ·thpU' all1iblor-

9 
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UTERATl.lRE REVIEW 

was 

van 

i .......... "'iftlf .. were 

cases ilIl1)JrintS ••• " 

statement 

V,.IlL.JIlUJIi, 'UlnU,iIt on an 

hn,n1l'iftt was 

was ob-tailDed 

to 

western van 

measurements 

measurements 

sUJutf!!ste!c:l a 

a 

10 
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LI7ERA7'l.lRE RElIIEW 

BusruneJtl, were respoltlsilble measurements inl=tu.ded 

caves ShE!ltelrs 1>'\irhi(:h were distrib,utE!d nv,PI' I-hp westem How-

ever, inl1ilridua.ls 4=reatE!d over a 

Even th(~uli!:;h never eX1f)lilCitttv 

adllUsas 

westem measurements 

a hig.her staItaalra QleVUU:lon. 

Ho'tterltot in<lliviiduals were lon:ger. How~,er. 

dramaticClllly changea, so aV~!ra'Ee lE!nglths, del)endilllg on 

MOireo'ver, stattistiical tests shc,wed no sig:nifiicall1.t djiffelren4=e bletw,een two s.unpJles, as p 

eqlllalS 0.8. "1\11,,,,,,1'1 

saInples can seen as a a COJtltill1.U()US ........... "',,, Rijsisen1985 

WI1.etltter or not is true relnallnS un-

of i:ritiqtle is dil~eclted at con-

in411vidll.1als, even it is not 

imll1rinlts. '-UUIlO_1I: (1.965a) rE!ferred to haltdp'rints 

I as 

statements 

was as it over 150 

no more a can 

in in 

some to a route 

to occurence art. 

11 
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mans, _'LlU.UU.~ 

))erIUl))S a 

same 

one cave it 

""'''''Lorif 

atlttelrellt caves must 

at same 

to aetermllne ""'11'1."11'1""" 

or "" ...... n ••• '" ..... ,n. .. ,""" 

12 

LI'lERATURE REVIEW 

))l'(JI))OISea a qwmtlltatlVe 

art 

"' ........ ' .... '" teJilaea to 

same area. UJl._aK.lIii~~ 

not 

is 

con-

as a "" ... l'i! ......... 

mCllcatiOn as to "",.,."11'1"",. 

hanCll))rlnlts were 
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ilTERATI.lRE REVIEW 

Manhire et aIlltued that one to uncienitaliid arion a con-

contents. 

Most haltldll'rints DOl!Jt-c:latli! Ule 

pr(Jba'blv reflled an as veino(,rlv un(ienlto(lld C(tastal reSDOIt'lSe to 

1nc1Ilrsi,on" (M,arunre et 1983: the 

thOiUgJl1ts, van Kljsse!n 1985 oHere!d another hV1Polthe:sis. 

occurrence seJnalto~~rall'hI;, 'W'hic~h are 

" ... tl!bsJtralc:t or non rea,listic p,ain:tin!gs, ex£:luliing trance 

are ..... , ...... "'" areas whioC'h pa!:d:olralists wc»uld to 

water 

" ... are not me'relll an intAl~!tion more ellA!bo'ral~e 

are more wtlr:les:vrl'?ar:t th,'oU.~h(,ut SOliJt/lern '-" TiL"'. most can 

to se-

pastt)rtAIlu;ts, ... II 

van Rijsse'n not the 

hallldlPrilnts were art's arlltuDttelit was not tmls r;esJJect, as 

a reason fn1'thp hUlllter- glathlereJr5 to start MilKing haltldlprilnts 

these areas wllel"e h.UD:teJt-g.atl'lerers were herdlers - areas 

eq'uatte Jlas'tur'e and water tnl' thpi1' livestocllc. occurrence 

13 
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Pa)ekblgtC)D et 

" 

two an an 

et 

one to 

to 

are 

a " ... a 

to or " to owner over 

next to or to art art's 

nelllol~sych(1'lol!;Y In 

art of !;ouithe:m ,n''''''''.01 was dO~M!lV cOlme!Cied ""nth thE~ rit:uaJls 

men, w]r..ich were m()stJly .flelalted to 

trance. EalrUer, Lewis·~Willliams 

aSliloo[ate!d or sOlllleJh01w linkE~ to 

trance are an imVo1'ta1tt elen'1£1tt in Bu!shmnn sj~t:naI1islrn 

seems VTiJbfl'hle a Tock sht~lte~T was, at 

to VQlfntlfn~ VOtet:ICll on 

Sh.aDtUls are kn(Jlwn to eXJ'er1len~t:e ellltoll'tic phieno1me!Da, which are sha.De8 as 

14 
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hone'vc()mbs. Nestt'!!Q U1-sI1011:Ies on or 

statement 

art 

as not 

to it we 

over western in 

a asa 

haJ!ldl~rints are to 

trance m()Ulltaim)us re-

DrakenISbE!rg, we shll)uJ.d are 

no hal!ldlprints a discUliisio,n 

as tabl)os. AC1COlldil1lg to Ande11S01!l, 

use 

caves were 

So as to or are 

at some 

not 

are some are 

too to 

are too at 

as 

haJn.dl~rints as aJ[l inCllica.tor 'I was 

15 
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as an eliUUJ., as a billde'rJ was 01'1()b'lbllv tantamount to en-

BlU.nd'!1l1998: 

not 

ticient if we CODlbule Lewiis-liVilIliuns 

ootel1LCV to 

BUllhDlen cOlmtered or 

baJ4nl~edincrea~il1lgsu~s crealtivitv ()Utders()n 1997: 

or a cOIln.biJned hVl)otltlesjis 

more co:nCleiv'ab'le. 

neslted U-CUI'VII!'!!!l as an ent:oot:ic l':hel1lom.enClln h:,otencv on 

not iml'lCilusible. 

cOlnl'lisDlg a 

sut)ject 01 halndl,rbltil1lg hOW'II!'!Vd~1' more elalboratelv 

western 

halldl'rint ma.kel:'S, two "bi,Dlo'll-

differ,ent sets sam-

hand.l'rint measurements: 1. 

meCllsur,eme!nts; 2. SChlIl1tzc!'s Khoikhoi l'Ol:JuliltiOll,lI\i'hic:h is oIClbablv 

16 
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LITERATURE REVIEW 

as gelt1.eiically hyl)riclisE!d Wilson 1986: 3. handprints 

measurements 

reierriing to neIME!Dell'g 

mates 

priimllri]ly sl~b-aCUllts were re!.pCllnslbJ.e 

spleCi,l1 event or occ~asiion fo(~usiing on a Dam4~-

n.",r ;''', ........ .,.n"~" (]Ildulhilfe 1998: 

whICh tf ••• sltrolng1ly s11~;es1ts 

enclea'iTou.r" (Illdulhilre 1998: Fi-

Im,agE~s was 

the painteJr5 

it is unUk,ely were ,,,. ,,, ........ 

Ced~~ergJmCllunltain~as area was unsuiltal)le due to water pastur.lI.ge. It 

were Ia'pcme.iblefoJr tlile ]!talldlprints in 

(Salnd~ell~.hecOOISidle"d 

most inj'ollnativ1e, c()m 1"le1te eXJpu.cit, some 

17 



Univ
ers

ity
 of

  C
ap

e T
ow

n

LITERATURE REVIEW 

remLain milllea,dirlg or not COllllpl,etelly u1tilb~d. Makil1Lg same mista,ke as 

!IlI'(llun was re!lp(linsiblle 

handlprint measurements 

as one dablSet. ThE~reflore, it iml,os:sibJle to Hone or 

are re!ipc,ns,ibJle 

daltaslets tOIl.etlte!. Moreover 

As 

vantto que:stiolllS I 

potellti.aJ reasons 

ments art. most renown 

staJ!ldS nu'hillifh over 150 nelgativ4!S 

or 

Ha.ndprlnts are 

are prlt)b,ilbJlv 

on 

18 

art 

are 

paltticuiflLr cave. 

as are 

to me!ntilon a exam­

hallld1!)rilllt-lmakirlg is 

"' UIUU, we miJliPtt aClilielre a 

Western 

bel4tmgto 

as Les 

Few haJn.dlt>rints are 

althou1il:;h some are 

im'prints are ret,ort-
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to norHtern CI ....... " .... - in Sora (EllVIi)t! 

.I.o1.lLl'Y,IIII. Morll!!o'ver, h:aI1ldJ)r11ntilng was common to Pat'ilgo,nia 

Mc)zamt,ique, as 

CUI$tom, adivil:v or 

A recent Allnerica was eXAlmphlry as 

ers to Ma:nhi:re's aPlpr(]laclll.. Freers SCIUtll-

teDlalE!!s. He 

Mamninget Wi.Uia,mset 

Dr()bl,em of the a mlE!thod1ol(J'gy for recorciinlg n.anllll-

reslear4:hers iiilll:KtI:!U a prelcise tec,hnilcal re-

...... ·..,.··,.were m4l!as.ured was )(.11"II::J,I. One to 

to measure 

I nofulth~!r 

to impolrtamt in 

noltel'\jrorlthv cOl1tce),t is su'pelrpc)siitiolnirlg as it 

a cerl:ain as in a context to 

art cat~!golries wi thin SOllthlern .MU.A,A\;CI to 

uneven dil;trjibtdiion. As western 

we must is so. FUlrUllelmtOrli!, we must realli2:e 

19 
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western LITERATURE .REVIEW 

elaltl4s or hunan fiKllU'es. imJ~rilttrepresenmanindlwidwll a xnIUl~, 

art thr1ouf.l:It 

are 

same are an even cre-

not a can 

as 

are not 

or 

In to answer as as Fur-

I to new 

Manhire 1998 2003 not dil;tiltlg1~sh h .. I1WiII'iIII" one or _.'ft,"" .... -

the,refore cOIln.piied one daltaslet: apl)rOiilCh I examirle two 

indlwid,uall~ccmblinil~asubsm~ltiMam~,unt 

500 or :molre IhaJldl,rillls ......... &,1.1 !:>Jl8.OC:!:> 

neilth'~r alt::cu,rate, nor 

it a area not 

as can ifinconmd 

if a or 

to contad art. I use 

ina 

it art not to to 

20 
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western UTERATURE REVIEW 

imag4~s are pro'cessed 

a OUIJ.llter, a measurement error was 

measurement. CaJllil,er measures two a diEIWtlCe! fril.)m II"UJlJllI, ..... to 

surtalce on Wl1it'h halnd]polnts are locateid n.III!1i11'nl"·" dimlen51iOilS alIld can 

curvature 

lelllgtltl, or on 

own prilnts. I to differ,ent pe,oplle were in1i'ol"ed 

heilghlt ot authOlt'S can 

autholt'S are 

21 
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CON'1'EXTIlAL BACKGROUND 

Beforedis(:uss,ing a deta.1led des1crip'tion 

I occur. 

s~easabalck(lropUlrouglhm~ 

handpriintis, as as 

on western 

are, as a 

occur 

a 

a art 

to 

are in ona two con· 

a are I concentrate 

on 

a see 

an eXl,arase 

to sli~~htJly a cOl1rugcated lanldsc.lpe. 

22 
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Figure f : Map or the _"em ell". 

Outcrops ~nd nlounlains or" hilC' l<J rcdd lJ, h h.own, conglolllc,n,k. medIum ' 0 coarse 

gnlned iand~lo"" (Sindair ,,' al 1986) at tributed III the Table Moumaln group and I h!'.r'" 

ro ..... to ,I." C3p<' SU P<'rgroup (V IIJO<!II anel R"lmold 1999: 66: Trus\\ ell 1977. I] ~ 130) merlay 

red thinly btoddl"d slhslOnes. shales and sandsh"lIles ~Inllglng '0 t he K 111,heuwet forUla! loti. 

• ... ITlhe CaP<' SUllof'r8'OOP build the nonh SOlI! h I .c rull II g moumaln ra n8ts bclonglng I u 'he 

""",em branch of ' he Capt" Fold ~lr " (V I Uoe ll and Rei ",old 19:19: 66) a lId form I he l ~ aS1ern 

bounda') to the Saod""ld . TI,e outcrop!'. w hich Slrrrch along the .wu(hr rn (03SI or !.ake 

V .... lorcn\ lel .sloping towards 5. Helena Bay, are c1hcom lnuously (onnen",d and oft"" COil 
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.... ~)urn C.p" .. boul 180 "m nonh o f C"IM' Town 

,"'., 
Figure 2: Map of fha V.,loranviei .r" 

The rivet n owsinlo Ihe Allalltle, y.hkh folYl5 thl' "·~I'rn bound .. ry oflhe 5an(I\'l'ld. only 

y. tum 11lf'(1' is su fflc::lent .... lllIel r.IIl n fall In Ih~ catchment .. ru. MO!>t of the li,ne. hoy .. ~yel, t h~ 

y.aler doc-) nOl errn.) .. ~ .. ndb .. r ,,(Ton Ihe moulh, Then'fore.se .. - .. ,>d r",~hW"Ifl do IlOllnl f l -

change so U 10 ... nder Ihe syslem fully ~tuarine. ln f:K1 . the .,,...ual)· 00 11"''',," largely of 

freshwatl'r. w ilh the !oOIlinily ilKTu!>ing lo .... ard " lIS mouth (Park ington 1911). Thb frrshwa-

leI lake OIh a ~nly slltrd basin fro m" "m 10 20 km upstream whh a dfoplh nf up 10 Son 
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(Crlndl~y and Crlndl~y 1987). Thi~ \larll's hlla\llly In accordance with rainfall . 80% of which 

• ... ouu's (luring tI~ months April 10 September. During dry summer month. high lemper· 

atures undoubt~dly contribute 10 larg~ cvaporatlv~ losse from Ihe Vl!rlor~llvlcl sys· 

rl!m"(Meadow5 ~I at 1996: In The lake ofrhe Vle istretdK!s 10nllUudinally abour Il.5 from 

southta~ 1 10 northw~1 wlrh I rnaxinrUIlI wldrh of 1,4 krn. (overin!! about 10 km!, It aCI~ IS I 

d ralnag~ ami slorogl' ba~ln for II 87 km lonl:l Clitchment arca , rccclving belween ISO and 250 

mm of ra in In Ihe Samlveltl annually. The calchment originates In the Plkr.1berx and Qllf 

IInlS Ri ver Mountains lind cover~ an area of 1890 km! IMeadow~ e4 ai , 1996), 

4. J .2. Fauna 

O nl' of the many va riables whi eh evidently .emalnl'd COn.'ilalll through lillie W I5 Ihe 1\'1 11" 

ability of food resourcl'" which sustained hunter-galherrr groups; 

"Ill II", Vl~l l l self IIJer~ al? pel/carrs, flamingo .•. mam' 01""1' bird Spt'CI~, mall!' lila 

rillt· amI tslual}' fis/r and, in I1rt fJII5l l/toug/r not Sl'l'tl hISforkal/\ . /rlppopoUmrus, 

'f /rp ~urmvndi"ll Sandw'ld InaillS .. nd roch hills $upporr a !d/1B" 0( small /ro" i(b 

large commurril its of It)'T3x (knoll'n locally as dIJS5/f'S) • . lIIral/ anrhvf"f"< alldIOr/O;$ 

t"l, and I!isloril:allv tflt'r .. iI'Y' rp/JOr/$ (I f /argt"r gan ll' .~/r as e/all(/. hanf"l>l'f'Sl and ~I 

rp/ralll (SIipad / !J801 • (Parli.irrgflJlI ~ a/. J 988. 241 

A ll Important SOUrl:C o fnutriUon WaS seafood {~Sochanan 1981) ""hleh Is s ign; ned by 

l a~ ~hdlfjs.h accumu lalions in the arc .... eolog1cai depos;ls of Elands Bay Cave. Oil'pkloof, 

Tortoise Clve. SleenbokfonleJu Cave and other archaeologica l sites in 11 .. area of lhe Sand­

veld Uerardino 1996: IS I), Colonleli of Ii "'pr'1S and mus sel beds are easily accl':Ssible today. 

It b concl!ivlble ,hat In earlier H~ wheu t"" le "el ofthc OCean ... -as higher thaulOday , ,his 

WlIS also Ihe case. Fish. craynsh, sr.a -birds, seals and ..... hales add to ,"" rfiOurC<5 from ,"" 

S('a Iha' can be lak .. n advantage of. 
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4. 1.3. F l ora 

SInclair et a I. (19B6) mapped a number of various vegetational types: The I inor.1 dunu and 

s.andy plains cover the Slrandveld and comaln " ... hardy shrubs. geophJlfs and grasses and. 

~ucculents liuch as Euphorbiacae and Mesembryanthernacae ... "{Meadows et a1. 1996: 8Z·83). 

The Lo" land fynbo, has adapted 10 deep and sandy soils and shows mostly Restlonacu. 

Proteaceae and other drought·resistlng liderophy!lous fynbos shrubs. like Irldacue and 

era millea .... .... l1lh .. t .. m, fynbos d .. rlve.~ frOllt early sen]ers deseript lOllS of the nne leaves 

or slender growth (Boucher IM17) oflhe Cal,e ""gelation" Warklngton (ed.12003 in prep.) . 

Olher fynbos vegelalion such a.~ the Karmid fYnbos Or the scrub forest fiemenls Can he 

fouml on Ihe shale of 1he lower slopes Of sheltered. fire·proteCled gullIes .• espealvely. As 

the Verlorenvlei is an estuary it also offen a diversity ofrnarsh ,·egetatlon which depends 

on the salillily and h more o. less sall·TOlerant (Meadows el aJ. 1996). Many orthese reeds 

grow abundantly in dense Mands in the easlem par' of tile Viet 

4.1.4. Location ofDJepkloofand E l a n ds Bay Cave 

Diepktoof i~ situalOO on Ihe soulhern bank of lake Verlorenvlel In One or the rocky oul­

rrops . approximately 500 m Upstolle front Ihe reed-covered sltore and aboul 18 kon from Ihe 

moulh. II comprhl'S Iwoshelters. One faci"8 north-easl.lt.., other;n an ea~teriy direc1lon AI 

a freestanding sanrlstone kopje th .. occup.nts wou!.1 have had a fair view of ,he """ound­

Ing landscape. s~ch as the lake and the undulating. shrub-covered lowland. la'ge blocks of 

quam,ite ha,· .. falleu from ,h'" roof and partty shelter th~ north-easlern cavity. with aoou' 

ZOOll,2 oflivlngspaceavaUable {Parklngton and Poggenpoei 1987). whiisl Ihe eastern shelter 

offers about 1500,2 of occupiable space. 
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Figure 3; Diepilioof Shelter · View f'om the north. west 

!" .. n ' -
0'. > ... 

, 

,
----, ... ~""".,<.'--------------------::: Handplrnl pan ... 

• -.. . 
Figure 4; Occupational space and handprint panels in Diepilioof 
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Both are ul' 10 15m high ami should regard~rl3s s he lters raTher Ihan raves due to their wide 

entranCe (Figure 4 on page 27). The she lters are known as OKI anrl OK2. resp""tlvely (Mgu­

nll9971 and will boTh be e~amlned , as earh wnta ln. "leasurahle handprints. 

Ela nds Bay Cave rons iSlS of a ~ingle (lIvhy up to 5 III high \8 til when ernp'Y - Par kinglOn 

2003 In prep. ). 11-1l m wid~ and from drlpllne 10 bac k 7 8 m deep. It wascutlrllO Ihe forma. 

t lon o f 1 he orthoquarl ~i l lc Tahle Mounla;n Superg roup 10 th~ soulh of Ihe Vlel. Furt her· 

more It Is localerl approxltna ll"ly 300 III SOUdl of Baboon point. whleh forms Ihe lip o f Cape 

Dl"seada, This Is Ihe 10fallon wherl" Ihe Veriorenvll"l now elll plles Into Ihe sea. The cave has 

a w!>Slt'rly to 1l0r(hWl!Slerly aspect , ly ing about 40 III ahow and 200 III u pslope from Ihe In · 

te rt irla l rock , thereby offer ing a good view of lhe seashore. The roof covers an area of a bout 

SO·I oom~ , pro terl ing I his ~pa(e for Oo:upal klll . In Ihe fnllowi ng chaplers Ela mls Bay Cave 

will re ferred 10 as EBC. 

Fi9ure 5: Elands Bay Cave - View from the west 

" 
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IMndprlnf~ of fIN- ....",...." c."", Rf'C.Hdlrw. M ...... ,.,"'" ,,,,",,,,( •. ,,,, CO~I!JITUAI. DACKCHOUND 

4.1 .5. Other en v ironnJenla J raclors 

Tht'cnes and ovethangs provide shadt' and sheller. TIle avallabl1l1yof frf'shwalet f'(ln) rhe 

ri~er and lake was cerlaln lya major allrxlJon for Ihe ptehislor lcgroups and Ihe gamc Ihl!SC 

people hunted. Nonelh"less. we nnd largc o«upatlonalglp!l' In Ihf' archal'ol oglcal5t'qul'n{~ 

which need 1'1I"planatlon. Mf'lIClowS I't al. (1996) 01fP.r II Iheory as to why the (I"I'S In Ihl' area 

"I"e not ocrupl ... d al all times and ha." bl-en abandon ... d for wo"e,al hUlldtl'o:l yt'a~ 0' I'Hn 

millennia. Pa lynologica l ~uliles ha.· ... ~hown thlt a d ... .,ositlonalgap In lhe archaeologica l 

r!!rom or ... lle5 In lhe "'glon of t ile Vn- Iorenvll'i probably rt'sultf'd from II very dry period It 

Ih ... b-cglrvllng oflhe Holocene (Meado"s ... ' al. 1996). Furth ... rmorf'. ;1 wenu Iha l lhe riR of 

lhe WI l",vl'l al tiM' Iw-gln nlng of Iht' Holoemt' rorrelates wllh the O«UplIIlional hia l u~ in 

Elands BlIy ent' and (llht" a,chal'Olngical sill'..li In !1M' ,·klnl!) .. 

• ... fTIII!" Vf'rIOff'lII·wl flOOfIt'll bad abou, 8000 Y""l".'i ago wllh .1.duB wa """1'1. lIIain 

IlIlflf'rI a IJro ... d 0l'f'1I 11l1li111, fOf ~,",'nd mil/l'll11i~ and f'xpt"rif',1f"f'<1 a closlIIS of IIr 

1Il0U/h wi,h /1'<1(/0.11111." km ~flItR of Y!<l I~"rl aner lilt- mid IltJIoa~ hlRh. · (fl. I"adows 

f" al 1996.9'" 

The 'l'su1l1118 lack OfWIIn- woul<l 111<'" I", .. e 1,...,,'el1l...l people from OttUpying and popu­

laling rhl' a'l'a . 

We must a~k why tl>p.~ shelrers and caves a,ound Ihe Verl ... en,·lei and JI~ mOUlh wet" ... SO 

alitaelivl! 10 prehistoric communili ... s for occupali(ln WI! must und ... r~and Ihal • •.. whereas 

EBC land OKI has remai ned a fixed point in Ihe landscape l!vough lhe millennia II has not 

,e",al"...1 Ihl' SallK' placl! . underslood as 111<' sel of 0llporlunttirs It off ... rs 10 pott',lI.ial occu· 

IllntS- {Parklnglon 2003 hI 11'1'11.). Th is Is {\(o nmn5tral...1 by II ..... fXls Ihal archaeological ShH 

such as EBC and DK art' known 10 hnt' been abandoned for I(lng limn. TI ..... oecupants of 

Ih" sites probably calliI' "pl50dica lly and did nOI stay fo, a long lime. nll! ~aso,u.1 o«upa­

Ii(ln ofllle Mdmeological sites In th" area l lld Irs Impllcallon~ Irf "1'1)" complex and I dul 

wltlt Ih ... se luplcs In 5I'CII0114.2. 

" 
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4.2. Archaeology 

In Ihis section I ..... 111 briefly explain the a~haeology orEBC and OK. mare specifkally the 

deposit iona l remains. This is noceMary to understand the connectinn be tween the archaeo­

logical remaln~. the handl)rint) and the other (nintings found in the shehen;. Anolher im· 

portan t factor Ihal I will di sruss In this seo:tlon is tbe relative chronology or the painting 

C3 tegaries which is linked to Ihe question of authorship. 

4.2. /. Occupation and people 

Ifwe postulate a relationship between tn.. archaeologiral depoSits and th", paintings in rock 

art Si tes. panicularly EBC and OK. we can as~unw that the authol'll lived in the lSA. Radln­

carbon dating orOK samples from the LSA d eposll5 shows that occupation occurred b!!­

twe!!11 about 300and 1600 years ago {390 + . 30BP (Pia 1055). 1050 +-858P (GaK 4597) and I S90 

.. · 85 BP IGaK 4S95HParkingion and l'oggenpoel l987: 211 -274)). whibl the datI'S for ear li er 

~ISA are belwe.o n 25000 and 45000 (24400 R P. IGa K 4596) and 29400 . 675 BP {Pia 1051 ) 10 

>45210 yea", BP (Pta 1054) (Parkingu," and Poggenpoell981: 271 214\. These dales are prob· 

ably an unrlerest imatlol1. as lhey u(eed the T'lInge ormodem day C-14 dating method •. In 

EBC weencounter aSi 'n llarslluatlon: Parklngton (2003ed. In prep.) describes thesequencu 

(o r · event slack·. as I"" terms It later) as "heavily pulsed". in which" .. .superi m posed occupa· 

tions ",l1eel very different klndsofuse". Gaps or periods ornon' lIse can be observed by the 

lack of uc:hal'ologlcal acc:urnulation (as In oceu (nllonal deposits) " ... between 17800 anti 

13600 yl'a rs ago. between 7900 and 4300 yea", ago and belwe.on 3200 and 2100 yean; ago ... • 

(l'arklngton 2003). They coincide with lhe non·use orot""r sites In the vicin ity. such as Tor· 

WiSt' Cave (Robey 1987) and lhe already mentioned Dlepkloofshelter (Parkinglon and 

Poggt'nl)()(> ' 1987). Occu pation WaS shon lermeo:t and Is th('re fore poorly unden; lood. As­

sumptions aoou t the occupants can only be made wllh thl' help of a larser scale when evl · 
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dern:~ ofs~nl~m~nt In the .... ~tern Capoe colnddes. Yates et al. (1994) argue that ~vidern:~ 

from changing bfoad·"lu. bf.ad ~I'f'rt u~ ~Ize. fom,al st"ne artefacts as well as the elllerg<!.'~ 

of ponery 01'.:1 slwfop bOlles in the Cederberg and .he adJaceol1 coastal region of the Sandveld 

"."~nKts • .h~ markedly un~V~n disruption of u Ist lng cu Itural praC1lc~s' (Yates et OIL 19!I·1: 

41) boo twffn 2000 and 1600 years ag". This d .... s n"l o«usarlly mean that Ihere ..... ere imood 

Ing groups ofpastoralists who ~lIled t~~ al once. btu rarhef a Slow trickling ofhl'ruers or 

their way oflife imo the ..... _ .. rn Capt. This Ih .. n progTessh, .. ly chunged and InnuencPd 

huntM·gathe"",communi.iesal""ady living lher". furtherm","". Yates el31. (199·1) argue Ihat 

this change comes about gradually primarily In th .. coaSlh l ~gluns which w .. re more s"It~ · 

hie for paslOnlist IM-rding than tiM' mountalnou~ r .. gion ofthp C~dprlx'rg. ln the ("sporEBC 

....... do nol know who Ih·Pd .here from 2000 8.P. on. but Indica.ion!! frolll hpadS and other 

arl~fa cb (yales el al. 1994. Yale.; 1998) sugg~1 thallh~ proplp .. ·100 ottupled rhp ca'·p weft' 

a. Irut ;nnu~n<:ed by 11M' paslorali~b way ufllvlng (<;f!p Sadr 2003 In pre I).) . If I make the 

same ISSUmPllon IS Parklnglon and Poggt'nlJOeI fi981) did for DK. Ihe IllhabltalllS <lfe mOSI 

likely 10 he humer-galherers. This 15 bKau:'le thPJ • ... were ,..,puted 10 prpfpr caves and 

1lI0untainou~ a,...as ... • (parkington and PogsenjJOel 1981: 2118 ). Befn.e Ih~ IfmPS ofthanl! 

Ing cult\lrall)r.>e.i~. artefxts ami subsl~lenu stralPgies rltany sho .. e\oidence of humer 

gathertr cornmunltle~ or Individuals of,~ LSA (Parklllgwn and Yales In Parklng.on (pd.) 

2003111 jl~p. ) . 

few . I f ~ny. rr!>earc:hen think I hat the l>eoplp of .hp MSA "e,.., advanced «"llIIUgh 10 crpa,e 

an ar,work as ~Iabornled ali Ih .. nnp lin, pa1111111g. notwhhstandlllg Ihp fact ,ha, thfre ue In 

dlcatlol1S of artwork oflhe MSA ..... llh tl~ decorated ochre frum Blom""" (Henshil .. -ood e. 

al . 2002) and the recem dlStOvery of Middle Stone age dKora.ed ostrich eggshell In Diepk 

10of{l'Ol!genjlufll)c~. romm . ). Theoldest known rock art in Africa is abou. 21500 and 25500 

yean: old .. nd was dlsrove~ on fallrn slabs of wallin .he deposil$. oflhe Apolkt I] Ca'·p 

in Na lll ibia (Wendl 1976). Th~e ..... pre covpred .... d Iherpfllrp protected for a subs.anthll pc 

rloti of tillle. The rad lvcarhou dates front dPI>osh:,~ ofde ... ly demonstraled a large ocrup;o-

" 
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lional and deposi!lonal hialUs ofal leaM 30000 yean boelw~n IN- orangeJblack complex of 

IN- MSA and INo ash/grass s«ies allhoe surf~ (Parklnglon and Poggenpooell987). ",hl1'" In 

EBC fe" ~, .. ISA dePMi\S wilh virtually no organic maleriallo I'Stimale an aRe from have bfofon 

unnIVerP.<i (Parkinglon and Yale:< In Parklnglon (ed.) In pre p.). To belong 10 IhI! MSA Ihe 

paintings In OK or EBC would have had 10 be OIl Iusl 30000 yean; old. nw,rr are no Indica 

lionl' lilallN-Y wen' covered by ~poslb; al anySlagp. It i~ doublfulthat painting) made duro 

Inll Ihe MSA in OK (or EBC wheno Ihe siluatlon Is similar) wou ld have survived the (It malic 

proce.;ses due 10 nalural forcfi;. such erosion. sun. wind and humidity. to which th~ arl of 

both ~I ... her (DK) and cave (EBC) i~ s lill exposed today. 

4.2.2. Painting traditions 

Olher nosearch(!n; debated the aUlhor~hi I' and au ribmJon of t he dl ffeN'n! pRinting catego· 

rles 10 {enai" IlfOUpS (van R!jsS<'n 1984: Anderson 1997: Manh]." 1998). The high fr"'luenry 

of s llpel' bones In Ihe ISA deposi ls at OK I nd IUles I hal Ilu' occupants of I lop ca.e had so"'" 

acress to domestlr slock during Ihls lime (Parkington and Poggenpooel 1981:279). To under 

.,Iand Ihe !.SA OffU!';)t ion of Ihese shes. it is n«essary 10 u ode!'!>t .. nd Ihe nat u,," of I 111' evl 

tlenee al Ihe end of t I ... SIon .. age. Two dist In(l groups. hunter·gal herrrs and lK'rders, may 

hl'p inhabit .. d the rr.glon oriN- 5and\'eld. eilher alone or al the nme lime. As Park lngton 

and I'oggenpoel 11987) pt,l h. 53n. (or SoaqU3 In Ih .. we.;I~rn CapP.). Ire unprohle",allrlily 

~en IS hunleD. and KhOl' as h.".d"D. Parkington (19Mb In I'arklngton and Poggenpoel 

1981: 288) llOwe~er. warns Ihal ", .. the tenn 'San' , orev",nSoaqua is 001 tat synonym fOf'hunl­

er gatl"'rer ... •• a!> Ihey (ould a«JullP slock and live as hero.rs and I he Khoe rould. viC<,!, ersa. 

loose 1hl'ircall]e and stare huming. ln Ih" ~lUdyc:ast> ofOK. lhe uppennO!ol dq!o5Hs_IIIIO 

dr.ri~f' frOlll one or ...... "" ... 1 OCCUpat ions of Soo.qua. a~ It>e\.e .... " ere ''''PITIed to pr",fel ca'il'~ 

and mountainous aw.~_.· (Parklnglon and I'oggenpooel 1987: 288) In oon.,.IS110 Ihe Khoe. 

wllO prererr .... '._10 campoU! on Ihe plains. WN-w. they tould el~t their boeoehl"e·shaped mat 
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hU15_." (Parklnglon and Poggel1~II987: 283). Thf. be dding and ash com pines oi)st'rvoo al 

DK and olht'r s ites conform 10 Ihe SOiIllua pilllern IParkington 1984b}. After Ihe IppcarlrKf 

of Ihe p;asioraiisl grou p6. cn~ and rotk ~hehers were more rf'gularly soughl out II'- dOlll""" 

IIc1he5 by Soaqua Ihan Ih~y "'fle earl ier in ti Me Holoc~n~. 111~ re for~ We s hould exp<'CI 8 

high dens lly ofocrup.lliona llay~no Iwilh Soaqua palternJ In Ihe QVP.!i afler Ihe appearance 

of paSlora l [~IS. and a low demolly. Ifany \n ~p.a)lorallsts 11m!!§.. This perhaps partly ex­

plahllo Ihe luge occupaliooal hiatus of30000 yea" .. Detween MSA and l SA.. 

Non~hcle~. we mUSI"'" careful 10 f!Slahlilih affilialions of one or the other gmu lI 10 Ihe 

palnlin~ using habltallon orlile siles. as creation of the patiNa! art and o.:cupallon might 

nOI coincide. 11 is possible 10Sa! !hecmuion as brieffl ashe:. ofpaintingeven~durillg Ijme~ 

of non·occupation. Or as a ron~lant addilion to I~ paneo! arl . .. hllst occupation laMed. A 

combination or the two "cenarios is also Imaginable. We hKk knowledge abou l lhe time· 

frante for the erf'a tionof paintin~ witbin si tes. .. hlcho,iginales frOlll .00 fe w polms ofrer 

ere nee 10 eMabUs h .. diretl (hmnology. Clu.stering "lid .supel'pO§lllonlng of palntln8" an In 

dlcators of event!. or n-quenres and cena;nly I>plp 10 undentand Ih .. rtb tlvl' chronology. 

bUI hold no prOQffor any of Ihe hypolhesc:l poslulall~d . We mUSI therefore refer 10 the ton 

texl presented In Ihe an 10 flnd allswe". regardIng th .. aUlhonhlp of cerlaln pahlllllg cale· 

gories. 

4.2.3. Categories of rock art: 

Genera lly speaking. Ihe roe ... art of South Arrl ~1 fi ll be grouped In three d lslinct ulegorll".5. 

flne·llne p.lntln~ Il'o hleh might be referred 10 as rcprcscntallonal an wllh a rollCf'plual 

component which u nl10l be omltloo (Lev. b WlllJams 1981 1). handprlnlS and th .. ro lonla l/ 

h lslorkallJeriod I)llmings. Thl! nnl!·l lne pal m ings (or lradll Ion) ar" also ...,f""red 10 by 01 h­

~r l'8C!tTchers as delailed rept~llIal io lla I palnl ings (Yatc.s ('I a I. 1993). nnr Iy deta iled palm 
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/lam/pt/"u of.iw w~"m' C"P'" HKOnting. M .. a...,.J'Wo IM,nlfylng • COIIIT£XTVA/" /lACKCROVIIIP 

lngs and Fine·line imagery (Manhlre 1998) as well as I1ne pai ming or .epreselUationa l 

paimi ng (Yales el a I. 1994). I am going 10 use the exp'P.Mlon Fin .. -line pal lU lngs. bul may also 

refer ullhem Jn Ihe same way Yates and colleagues (1993; 1994) or Manh l.e (1998) did . when 

I che liteS!' author$. The I1ne-line pal mlng~ wp.re crealed by Ilslng a thin inSfrumenl. po~s l­

bly 3 Slick or a brus h, toapply HIe paim to elaoorate fai rly naturalistiC drawings of animals . 

humans. as well as objeclS of eVf.ryday USf.. SUCh;IS bows. quivers, bags. nels and stlck~ {Yat ­

es Ilt a l. 1994. own observallons}. TIlese could b.- drawn In various colours. such as dlfferem 

shades ofn>d. maroon. yeLlow. w hiteorb lack, With red occulTing predominamly. The paim­

Ings. espectal ly humans a nd various animals s uch as elanel . elephalll , harlebeeM and more 

are on .. n palmed In a hlchrome and polychrome manner. (Asmus 2003. A~mus and Ml'"ister 

2001. Yates et aI.l993). 

Lewls-WJlllams and others (Lewis-Williams 198 1, 19112. 1983, Lewis-Wil liams and Loub<>e. 

1986. l ewis Williams and Dowson 1989) poi nt ou t that Ihesedepicr ions beara resemblance 

10 some orthe trance rllUals of Ihe Bushnwn. Moreovl'"r. Ihe e'hnographlc parallels might 

suggest similarities wi th living · Bushmen·. as stories, Cllsloms and ri tes (Bleek and Lloyd 

1911 . 19B) seem 10 be depicted in Ihe rock an. Thl'"Seelaboraloo paintings do not have the 

dimensIons ofHfe-s lze objects. dltTerlng not only In Ihls aspe<:1 from Ihe hanelprints. Draw­

Ing Jn~tead of printing nm:essitates some sari ofanistic ski II. Handpri ilLS in contrast Were 

simply made by pressing Ihe p;t lm 10 a wall and could Iherefo.e be easily repealed and col'" 

led. To amplify the subjoo ofdlfferellce II Is imponant 10 memlon Ihal nne- line I)aintlngs 

a.e distributed over th .. whol .. ofsomhern Africa. occu.ri ng a lmost whl're\'usuitabl~ rock 

surfac .. ~ 10 ]Iaint on un be found. while the handprin l~ arE p.edominantly found In the 

WP.51crn Callf'. 

I u contrast to the detailed representall onal palntl ngs are I he crude n nger palmed coloula I 

applications. d IHl'rlng not only In quallly but also in subject mafler. I nduding gramtl. till'" 

majority of these images arc depictions of horses. ca llie and olher unldemifiable animals. 
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human,; ... hh lypiCOlI aurlbules oflhe European selHers such a~ hrlmlned hal~. high-heeled 

~hl)ei and guns. as well as Im ages ofshil"" wago ns and crude Rrid ~y",bols (Ya l~ " I al. 

1993). Colours used art' pre<iomlnamlyshadesofred . maroon and h lark from rharcoal draw ­

Ings. The crudeness oflhe nnger applied arcis lic expressions corresponds wilh Ihe p rlnling 

of hands ra!h('r Ihan w ilh Ihe fine- lined drawings oflhe lradil ional images. Ie is f>OS"lblr . 

Ihough. 10 nnd crude finger-palmed signs. symbols or doepklions of animals Ihal are 1101 

ne(e~rlly aUrl nu!ed to the colonial s ty It· Of con text "Til<> d islribulion of colonial ~riod 

rock arl in snulhern Afrlu as a whoLe is not parlleularly ... ,, 11 doa llnenred, h Is apparentl} 

wide~pread . bOI Ii as engra"lngs and pllnllng5._· (In Yal"" el al. 1993: S9) . 

4.2.4. Appea,.ance of the handp,.ints: 

A I rhl ~ lime. J would like to dl"S(rll)(" II.e apll,earance o f Ihe ~ubJecl III.;I\ ler of Ihis Ih""I .... Ihe 

handprlm'>. Morl'O"er. dlffl"TI'IKe!l fro", Ihe abo,· .. melll ioned ca lego.les" ill !)eclar lned 10 

show 'he dellmilallo" or hand hllllTlnts IS a rock al1 class ofles uwn. 

In !he cas.. or ha ndprin ts . \\- I! ITI! dealing with I " ery $pei:lfic elemfml o f rock art benuw 

they are ~ drawn hul printed. as Ihe name suggC.\o(s. Made by smearing Ih .. p;lhn a nd d igit> 

..... JIII ""lIreou5 paint end placing Ihe hand on a wa ll . they d lrfer f<om ~'endls. negaUve 1m 

~gp-s of lilp hand ••• _which are the rule In "I.;Iny loca ll!les outside of $Oulhen! Africa ' !Man· 

hil"P 1998: 99). Th.,.." are. n"~·"rth,, less. , ..... a (Om1"\I$Iln8 resu lis from dlfrer~m ways o f 

making handprim..: plain and derora ll'd ones. Mad!" by Mral,lng a p<l1I1"T1I. muftlly 1lC30led 

cu"''''' or U-shapes. rrom Ihe al ready p<llnt s mrared p<l lm and n ngers. befon ' p lncl ng Ihll 

hand for an imprint on Ihe "all. the deror.lIed pr lnls ~em 10 be a va rlelY pa rllcularly !IIet 

In Ihe eoastal area oflhe Sandve ld and Ibe norchl"rn part Oflhe Ced erberg. (Manhlrr. 1998: 

99). There are. noneihe less. IWO ,·a.lellps wllh In I hI" dM:OnllCd Ilr111l5. In t hal ~ II her Ihe 

who le hand or only the J>3hns wl'1e d ecorated with the nested curvps. It I~ hnlJOsslb lll lO tllll 

" 
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If In the U!ie of palm .,..Inl~. the fiugers we", nOi smeared with ~Int . or If the arllsu detlb 

enilldy tried n<.>l '<I print wllh ,hem. Aparl fr<lm this I here l§ I he posslbllll) Ihal the f1 ngen 

Were ml""lng. due '<I mutilat ion (Drennan 19]7) or I<lss In anOlher w~y. These Onger "'<luld 

ron)llquem Iy I1<It be ~·isi hle. Howe~·er. t his scenario is doubl ful. :IS there Is no IndlC:lllon or 

single 1l11\sing digits or fingers. ASide from lhal. palm prints are certainly no! a prod,,~ of 

1 ht! ampu tation of all fingers. finger.;; that nnn<lt be measured or ~n :Ire p",babl y the re 

"ult o f poor pn'lOen 'al ion, as SQmp coloor traces are visible in many C:lSf:3" btU very loInured 

or faded, The I<'d m lque of applying I he previously dCC:<I""'oo hands 01110 the w.ll In order 

10 gener.u p Ill!' decora ted prhtls was sugge~loo , becau)ll w lMl rh from Ihe palm amI nng<'r 

can bt> recogni7ed within the pr ints un Ihe rofk In many i,,!>tance,., [I ",-'e IllS very likely that 

the above described method [s correr! (Manhire 1998). 

decorated handprint 

plain handprint 

decorated palmprint 
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CO IOUfli are an imJl'O'"tant dist inguishing factor. diff"r~ntiallng b" I"'"," handprlnlS and 

otb~r rock at1 nt~gorles. Handprints are know" to ocrur only in mOl"l'XhrnmOu5 shad~5 o f 

colour such as the al ... ady m"ntlon~ maroon. roo. onng~ and 0«a510nally y" lIow. for .hal 

rUMI" I considered usi ng the M unsell colour charts to diSllnguish hel Wl'r.n Ilw oi ffe .... nt 

shades of marl)Oll. n-d and orange. but felt dubious about it . a. rolou rs change wITh Ih" dlf 

fC'I'"t day l lghl shed on them. Morl'o'er I do not krlO" IF.he colours I sel' arl' Ihl' orig inal 

ones Or faded ~nd consC<l uen tly Just shadn Or slains (sec M inn"hdi and Chalrn","s lOOI for 

,,~p('fi rneulS o f rolour degradat Ion). The nne-I ined pa int i ng~ are not o nly drawn in olh ~r 

colours. such as "II Ilc ami black. bul also oCCur In varia tluns of ' .... 0 or mOre co lours. ~Iand · 

prints and the co lon ial pa lnll ngs are typically pa inted in one colo ur, u5 ua lly red. 

Another disl lugn lsll l" l1 frat ure Ix>t ... e~n handprints and fine linl' Or hislorical paintings is the 

r~pNh;\"cncs, of thr actua l hnag,~. Contrary to d ... wing~ of humans and animals. h andprints 

alway~ rrsenlblc the orlgl l1al Sill' ora hand. a~ they .... ~ 1)f"lm~ and the authors seel11ingly nl'''er 

I n~ en rterl to l11ake a ppl"t .. d (Opy. Paltltlngs of humans on the other hand are nOl kIlOWn 10 oc 

cur In Hfe·~ I ,e paintings. Life ~l1.cd anl rn al rtra,,·jngs w"rl' only round or:casiollaUy. 

Figure 7: Line of handprin's from Oieplt!oof; nole 'he leff·rlght paltern in the long upper 
row (red" left, b lue" right, blllCk " not determ inable /Hlnl) 

" 
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Hand prlnlS are on('n grou ped In duSlers or dlsl)lftyedln l ines and seem to l>e $ei:luded r rom 

other Images. There are "ery rew s lles where many handprin ts and nn~· l lned palnLlngs can 

fine Uned pai fl li"gs. bul nO! vice ,'e.-sa (Figure 8 Orl page 38). 

" TI",S"!" Is lillie evldrllce Ilia! SUpi'I"posJllonlng I\".lS an Irupn<!lil'p of halldprlllIlng' 

many .• i/<'5 wir /, iJm/, /ypi'5 of ImagfS (fille line i(lli/gpl)' ami /Jdndprinrs} arf marked 

0' an o1!JVflN' of supt'rl'(J,SiI ionillg. v,,~/ arrays of iJandprinrs ocrur. within whir" 

only ~ontp of rill" dp/,1i/ed rPpr'l'_V'/lIa/iOll\ IJll'SPni are fWf'rprlmrd " (Yales el al 199.1. 

61). 

Noticeab le is a v('ry l ~rge eland in Elands Bay Ca,'c "hieh is lotally rovered by numerouS 

ueromled palm prints, .... hlll! no aUcnLlon Sl!emS to ha"1! been paid as 10 w lmre Ihe palms 

ha ve been pressed (Figure 9 on page 39). 

Figure 8: Handprints superimposing fine-line paintings in Diepkloof (mar«oo with blue 
circle) 



Univ
ers

ity
 of

  C
ap

e T
ow

n

Figure 9: Handprints o r rath~r palm-prin ts superimposing ~Iand torso In ESC 

T he re are nO{'J<am ples of O~ line pai nt i ng~ known 10Jiup<'rimpoO"l' hand p rints. (Vatesel al . 

1993: 61) . However. hand prin ls sometimes s,,~rimpose e....:h ~her. 

Two possib ilit ies may uptain the cOmpOSl l lon ofl~ Ilainled ~Uenl'l' . The chroOCl logy 

(Yales el al . 1 99 ~ , Figure 10 on pa~ 44) e.~l abli~hed, assumes that I hrn~ Is a srquenCf' from 

n n .. line po 'ntings 10 handprints e nding wi th the «Ilonial Imag...y. If w'" be lie"e the d ..-o­

nology, we presu me Ihal a direct Il' blionsh ip belw""n handpr inu and O.w Iinf' o.«Ilon ial 

Ima8"rydoe~ OCII exiS!. The One·lined Intdhlon wn long give" u p and Ihe «Ilol1lal iml8ery 

was Slill lo be paimed when handpri"'s were made. Olherwi..., ihr hand pri '" maker m uSI 

deliberate ly ha , 'e avo ided m aki ng I prin l ou the «I loniallmages and pain lcB o r One line 

hna8"~ must ha,'1': a"olded putti ng .,aim on hand prints . WI': WOU Id th.,n assu me a oom cm 

pon! ' \C()1JS '~~S wl lh in the d l rru~ni categories. Furt her varial ia," beh ... ~en Ihese S(ena.ios 

are al,o imaginable. 
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l/"mS"..I,".' of ,s... ' .... >r~m C~pt' , R,...ordhW. M~,,_ .... ri"lj. J*"'lfy S"Ij CONffXIVAI. fjACKGROUJ\'r) 

The r .. ~son for thbdi~cussion is 10 ",~k .. clear th~t handprints should b .. classliled as a dlf 

fNelll ca l4o'gory of rock paintings which dearly hreaks frolll Ih .. earHer fine-lirwd tradition 

In sty le and manner of rna k Ing.jusl as It L>reaks from Ih~ later colonial Imagery In different 

aspects. Thb wtll he imponant later shtcc. for these reasons. Ih~ Interprelation of meaning 

muSI be different. This 3S5umplion leads other researche", to make Interpretations abo"t 

Ihe aulhorshll) oflhe handllrinls (Wlllco..-1959: "3n RIJS5ell 1984: Anderson 1997). 

4.2.5. Meaning of the rock al"l: 

The meaning of Ihe rock art has [)epn a much discus$Cd Issue and many differp,u opinion" 

aboOl t the interpretation of I he I,alm 1[18S exisl. Many amhors lend 10 coneiude that there is 

only on'" possiL>le solution In Interpreting ur umlerstandlng Ihe palnllngs. 

One hypothesis which approach~ Ihe imerprelallOIl nfrock art Is suggested hy Lewis-Wil ­

liams (1981. 1982. 1983. 1998. 1999). He Is cotwh'ccd th~1 mosl. Ifnm alllhc rock art oCsouth 

ern Africa is sonwhow ~latL-d In the tranCf e..-perlene" of hu nter-galh4o'fCrs such as Ihe 

Bushmen. described by elhnographers lee (1968) . Lee and DeVore (1916) and Kat7. (198Z) . 

Lcwls·WilliamsJuslifies his hrpolhe.~is with 3 compariil-On of deplctlolls Inlhe rock art of 

humans having nasal hae morrhage. and enToptic signs (symbols experienced of seen whilst 

being in an allerI'd stale/. with the er<perlences and rUuals perlorrned by v~rlous Hush",,,n 

grnups. These have heen observed by Ihe variuus ethnographers in the 1960·s. 70 's and 80's 

In tlte Kalahari. This is definllely 3 "ery 1"'poTlanl observation by Lcwls·Wllliams and be­

eumc~ mOre understandable once w~ C<Jnslnerlhe stnriesofth4o' IXam. cullerled by W. Bleck 

and L. Lloyd In the lall' 19th cenl ul)' (Bleck and Lloyd 1911). Wilh Lewis-Williams explana­

tions is il possihle 10 see a conllcc:tlon belween the llu~hmcn liv;nK luday In Ihe Kalahari or 

In Ihe 191h renlur), In Ihe northern Cape and Ihe people of the paM. Ihe artists who crcamd 

Ihe painting~. "Iany I,aimlngs dosely resemhle figures I n these stories. Or shuw I",oplc pos· 

'" 
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sibly experiencing trance. d anci ng and clapping hands. ThP.5e are activi ties which the Bush­

tncn In the Kalahari are known to e ngage in when they perform ritual or social ga the rings 

lLee 1968). Lewis-Williams and Doy.son (1988) also show thai tlw. 5igfl-~. like ;.l! ig-;.l!ags and 

other "ntoptic phenomena (su ch as spirals). we so often encounter In the rock art. are part of 

what people experience when they fall intOlhe stateor condition ohmnce. Thb is s ugge~tcd 

as an Indication that Ihl' rock 3rt of south em Africa wao. . for Iht' most part. created by pl'ople 

experi encing tra nCe and paimlng ei thl'T afterwards or while they were in a trance state. [dl~ · 

agree. ~ does Lewis·Willi~m s in his later work (Lewis-Williams lool). that all Southern Af­

rican rork an Is only (ranee rl'lated. ~cause there are ngures. paintings and even whole sites 

that are [)cst explained by a combination ofdirfcrem nOlions. One OflheSl' is the gender ap­

proach. hrough t forward by Solomon (1989. 19!J.t) who uses " ••• a 'f"rti1lly hYl)(1thcsis·. de­

rived from a read ing of the e thnographies in order 10 explain various elemems ofSoUlhern 

African rIXk art ... " ISolomon 1989; aMt",,,t] . Thereby she points OUI the i mponanre of gen 

der and Its dep ict io n In the art and prO!,OIICS an approach of seeing Ih e art "'as Ideology' In 

whkh gender 'as idfology' I.., cent'" I" (Solomon 1989: 105). Parki ugton et at (1986) s how the 

Importance of the rock arc as a 1001 of hUlller·gathert'r communi t ies to compensau" sIXia I 

stress. innicted by Ihe lrocoming herder communities. The paintings. therefore. can also be 

pul InlO anoth."r corlteXl . The context might he trance related. al though 1 his ex planat Ion does 

not account for all the paintings. especia lly as Ih r background o f the di ffe rent groups and 

si nglc artists wi t11>e sperl fi e to each case. We must consequently accou nt for the j ndivldu­

allty and reasoning of the dlfferenl persons painting with vary ing CO ntUt. de l.ending on 

.he s; .ual ion 'IS we ll as lit .. ~od" I ""0 .. ,wlronmellW I h"~k8rou nd of Ih .. I'~I " Ipr Solomo" 

(1 989: 157· 158) poin ts Out that " ... meanlng is dependellilo a large extent on the interpreter. 

and is variable accordi ng 10 his/her positionl ng In space. time and wi thin particular sorie 

lies". She tnert'by does not de roy the impOrlance of trance as a major tnnuellce I n the creation 

of the rock an. 
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A painting mighl be 100 pn-Cflll cOfT~laled 10 Ih" lran~ eIlX""j"IlC". or hav" som" hll por 

lane" for II gendtted view Oflh" aM; II may be II slalernem. or II mer"d"pictlOn ohomelhing 

,..,.,n by Ihe artists. as well a.s 11 fusion of som" Or II I I of these N",·"rthel..ss. SOme meaning 

might be mo~ closely aurlbuled 10 One or the Olher hypothesis. some might remain enlg-

11I~lk. but as "to do not know any of the arlislS and hn" no oral or "ril!fll r"port~ lefl by 

Ihem. '" e are forced 10 intl."rpr-el the rock al'\ with Ihe sources available. Some of these IlllIv" 

alr"ady menlloned. like the ethnographk comparl:l.ons (Lee 1968. Lee and DeVor" 1976. 

Kat7. 1982). Ihe storie or the Bushmen oflhe Northern Cape. documented by Sleek and 

Lloyd ( IS J I. 1923) and finally Ihc reports from Ir:lVellers {Orpen 1874) I n times whell pl'Ople 

inO! only Bu~hmen) still palmed. 

Mrn.t IdeologieS Dllrlbuled to South African rork art most ly re fer to Ihe fine-lined imagerv. 

Iia ndprinl5 rC!l('m ble Images with nO d;~tln(tlon between Ihe indi v;d uab. Their repel illve· 

IlCSIi 5epara(L~ them from nne·l lned Imagery. where single images might look similn bur 

will nevcr .... hlbit thc same repetitions . Therefore. Ih" lndlvidualltyoffirw·lined painlillgs 

mlghl Infer a iiepar;lfe me;mlng from Ihe meaning of handprints. TIt is distinction also be 

cOmo clear onco "'e consider the rela l l ... e chronology. 

4.2.6. Da ting. age a nd chronology 

The ne.1 ~~tlons will excluslv,,-Iy <kal wlrh 1M dale and dal lng ofrock an. in panlrular 

with Itlllt ofhandprlrtb. nlack~ray (19831 haspf'O\'ide<l an overview: though quile Old. U)l'­

ful. bcauloClhe methocb and Iec:hnl'lues used have no, changed much. The In troduc'ion of 

,\MS Radiourbon dati ng I~ Ihe only ",ajor chang'" allo ... 1 ng ror r~lalively pret'l"" da,.". . us · 

Ing ollly small amount' of sam II illig ",aterial. which In ,hot USf' ofrock arll~ prfClou) 3$ one 

11115 10 paMlv dl!.slroy lhe .O(k palming ",hid, I§ 10 bed.:ir led. As Ihb dating melhod works on 

rhe I»sl.~ of Clrbon Ci)TIIainlng ",alerlals. and Sout h A frlcan rock arl i~ most! y made of ochre· 
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OU~ pillnt. which in many cas~ has delerioraled ur bPen drawn inlO Ihe rock (own observa­

lionsl. AMS·daling Is less imponam. Moreover does Ihe use of dl~CI dOlling of organk 

material In l"Iin! " ... sl111 seetlllO be problematic In Australian and Europo!an contexts (Lor· 

blanchel el OIL 1990: McDonald el OIL (990)" (In 't'ates .. 1 at J99~)1. A few radiocarbon dates 

have been allained so far in Soulh Africa IVan der Merwe et al. 1987. Mazel and Walchman 

1997. Yales andJf'rardino 1996.Jerardino and Swanel,oel199!lj wllh age~ of300. 500and 3000 

yea~ for some chaKoal drawings and a slab deriving from the ~ediments of Fall~n Rock 

Shelter aud Stef'nbokfonteln. respei'llvely. 

Th" chronology estahlhhed origlnales from the assumed correlation of rock art and arrha .. 

ologkal deposius in sites. which Is difficult 10 assO"SS systenmtkaJly. Furth"rmore. lh~ supt'r­

po~ltionlng of the dl fferent rock art categoriP.5 suggests 1 he idea of the relat I ve agf''''. The 

proposition of something like categories is dangerous "specially as we impose our knowl­

E"dge and cultural background. as well a~ our percf'ptlon of art onlO Ihe rock an. According 

to 't' atf."S et aL (199~:30). Is It " ... 01 temptation 10 generalb ... a{ros~ spilc~ and to impose uni 

formlly on different regions." hereby referring 10 chronology and to the exiMern:e ofthe var­

ious categories and classes of rock art. We therefore must be careful nOl to " ... obsc,,~ the 

markE"d di lTe~nc"s at regional Or even sub regional sea I"s" (Y at es et al. 199~: 30). if w" acc"pt 

Ihal.1:1:!! are the crealOrs of emill .. s ~uch a~ regions and sub regions. N .. vertheless Wf' have a 

nP.e<1 for categoril'f> and classes as well as a chronological framework for rock art to ullder­

.<;Iand d,e comexts. I.e. why and by whom the art wa~ crealed. The lime frame [ am descrlb· 

Ilig is that of the western Capt'.lr has to be mentioned that ~ituat;on. dat"s and context are 

oftentimes differ"m orn:e we look further east (Drakensberg and EaSlem Cape) or north 

(BratKlberg). 

As mentionE"d In a previous chapter. the rock art of the western Cape Is convenUonally sub 

divided Into three categorlf'S. fi,,,,,· llne imagery, handprints alKI hiSlorlcal subjeCl maner df"­

pict loOb. Figure 10 on page H describes the relative chronology using ,h .. an:haeological 
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inrorm;uion known:w f .. r. II oJ~ .. h wilh !h~ In!roduc!km ofdomeSlir \(ock and ~tH.H\") the 

tmll.xt"rK~ of !hb pll)(rs~ .. nd I!"s IlO!>sibt~ innuenu' on Ihl' va1nling \!\'Ie. 

n:.+.as ill! 
SANDVELD and COAST MOUNTAINS 

SOCIO-EOONOMIC PAlto.'T1NC SOOo.t:OONOMIC PAlh'T1NC 

I.",., _ ... 
v-Ifi' -=-"..:::- ... ffi> ..... .,.... 

....... ~,.. ..... "-IIfl_,... ,..... ..... -- ....... ~.dj<n-..tj.w ........... fi~ .... ~ 
""",a -- "",ma -DES .....,. (7.-J , Of:S '-II (V _ ) , 
• • ...,1-'- 1 ,...",., ..... .,..,. 

1-1-'- -...,. ... , 
1_'''I,..jl_-f "I ..... fi ... • a.: " _ '-'Ii", ......."......fi·,. ,-,....u-__ , 

,.;.,;.,.. .y;.,r .... 

I 
,. ... ,,"'f:'.!Ji~ .... 

",·IJ .. oxd 

• + .... , fl",,..-,,, 

Qi-S'-II rJ.6_1 

I 
Jit-r for-' IMIt 

.;""J II a.: ,WrJo", 

~ 
...,1'-'-
~a.: .. u.... • 

"" 
.... 

I 
fi-Ji.,,: _____ , /i ... ""iii", -z-J. _ ,...,. ."" pi"? a.: ,hco:p lw,.,-,. .... ..., fiIIM_h_of 

Of:S kwJ. ($.1 .... j O£S '-II (4.1 ..... 1 
_ST"M'p-• t 
.w,b.._, • .J "-" 

t 
""~"~I a.: F~'" fl",./i.: _ ..... _ ... __ ,;.,a.: ",u-."l /i ..... H ... ' __ ..... 
.... ,p,.-1-u •• ;M ...".."'"" ... ""_,1*-1'. ....-1 "'/IfYf ...... " .. 

OES....,(4.6 .... j - 7"""" <»;s ..... (4.6 .. 00) 

, 
Figur& 10: R&/stiv& chronology of rock painting. and r./tlfionl to th. archaeology 

(Yotll (It 01. 1994: 56) 
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Nclther altt le nor ShL-ep ha~e wild progenilors in southern Africa. Fa t' lailed sh"",p w~~ In 

troduced 10 the we~tL.,.n Cape around 1900 - 1600 B.P. (HenshJlwood '996. Smilh HI93. Sadr 

1(98) and ran still be found nowadays. These ~he",p are the fat ·taIlL .... variety and can be I'u· 

Ily ldemln{!d In the palm ln!,:s wit h Ihelr characlerislke"", and talb. Only. few sh~p hl\'1' 

be(!n palmed in the fine I inc tradil lon. wilh few exa mples of I heir del,ICllonS in Ihl' Cell ... r 

berg {Yales et al. 1994: S8 · tab le 8, Jerardlno 1999) Bnd almost none [n the coastallrea, (van 

Rljssen 1980) . Yates l'I a l. {1994:S3)1 he reforc conclude Ihal •.•. Ihe flnely dmalled Iradltlon 

survived In Ihe mountains until al leastlhe ear ly ..emnd millennh"n BP. apparently ending 

hefore Ihalli"'e near Ihe COaSI...·. Moreover fattle are 0101 de l.l(tl'd as finely d rawn 'UbJf'CI 

maner In Ihe weMernCape. bUI exhtln the Drakl'nberg. wwc ouusl(onciude. Ihalln former 

region Ihe Iradi tlon affine lined pain ti ng ",II'> gl\<"n up beforl' or wilh Ihe IntroUucllort of 

dom""tica led mW5. This Imroductlon occurred In tllP. Wl'Slern Cal'e abot>! 1000 yurs after 

:dl_p bones can be IrxPd in Ihe a,(haeologlca l rO!(ord VI'f}' few canle bones from Ihese 

II 11M'S are t ra~.ble d""l'ile the 5u~la" tl a l ",,,,,bers of uti le encounler('t! by early seafarer:o; 

and coloni~15 (Rawn Hart 1911). II I~ ~urmised thaI sheep mav have enlered (d;rru~) Ihe 

Cal"" in smail numbers and ~'I' hUlIle' ·gatherl'fS adopl('t! ~mll i l ~ock herding (Sadr 1998: 

' 23· 124. Sadr 2003 In ~~ .•. Callie did nOI appear u"tllthe "!ld of I,", firsl or beginning of 

IheW«>tt<l millennium A O .• lhef'mergeno:eo( pa)lora ll ~1 gtoups. Somecanle bones " .. .have 

bef!n poslllveJy ldentlned •.• ll M.lndepo~lt) po~dali"g 1300 year~ ago" In Kasleelberg (Klein 

Ind CntZ Uri'w 1989:85) . Europelfl uJlOI'li (1488A.D.) and ... nlen. 116SZJ. who arrived ,;olne 

hundred y!'ar~ I~ t e, ohserved large he,ds of ran ... in Ihe area (fhom 19SZ' Raven·Hart 1961: 

62. 124). 

YounA('I' pa inting) must In .. vllahly he on 101'0f o lder~ bemuse Ihe la .... "5ofslratlgraphy 

req u ire thaI a you "gl'r layer muSI he all top/above an older (Lyell 1867. lIarris 1989). Thl ~ 

can bt· " sed to ( r .. ate a 'ela l lve sequence of dales. Ifwe assume that Ihe Iradltlon of hand 

prim making is later;n SL'q""n(e chan fi ne- linC<i palming. handprints hne to be younger 

Ihan 1000 years. as they never s uperi mpose n ne-line paimjngs. Yales el a l. (' 994: 37) nOlI' 
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Ih3t hanclprlrm and Ihe rdalrd hnag~ry. such as fl nger do~ and finger paintings. mUSI be 

laler In sequ ence Ihan I he finely pa lnletll mager),. since Ihe)' are on lOp oflhem and are rH'V 

I"r 10 bt found below (van RIJsse" 19R4; Yales el OIL 1994; Mguni 1991: own oi>serval lo"s) 

Furthermore. Ihr.re Is n o evldr rKe of olher Images overlaying handprints, exeepl other hand 

prln~ ol'fo lonla llmagery (Yales el al . 1994; Manhire 2003 In prep.). In iI.ldllion 10 Ihls Man 

h ire M 011.11983: 32) Slale Ihal • ... handprlms are found in " 1"1)' large numbers In neu cuutal 

SilH, often associaled with shell nllddens and potsherds, anu mu~l lhefl'fure be cun~ldered 

10111" In th .. painting Sf'(ju~nce· . As Illt're are no paint ings which both tlr.plcl wilmlal e,'enlJi 

and topics"nu lie unuem"ath hanuprin~ i~ il rl!3sonableto argue Ihallhe 1'3.llllon ofnlak 

'ng prinISCel!>Ct! before or a'-.lt tllfo lim .. Ii,... flrsl Europl'an seulM'li arrl,ed at lhe Ca l""" We 

ean. lherefore, conc1ua..lhallh,,), muS! bealleasll$O - 400 )'NBOld. because thls Is the lime 

when Ihe fin! exp!ore~ like ' .. n Hlebeek . .... 'enl northward~ frum Ihe eoa~llnto Ihe wnlr.rn 

Cape (Raven-Hafl!97J), 

Yales et al. (1994: 55) think Ihal • ..• Ihe colonlallm .. ges found In Ihe soulh WHlern Cape are 

simply 100 circu mscribed in d iSlribulion 10 .... pr~nt a wl<il'spreau tradItion" They arr hI'~1 

described as responses to • .. Joe .. ! historical tlrcumsllncClo ... • (YaIClo et al. 1994:55) and Ih .. le· 

fore Incomparable 10 olil .. r rock an calC'J!orles. Depiction IIfwlgon and hODes ralhf"r Ihan 

oxen I ndlea le a Jal~ h istorical conlex l of 1/", elgll1/ICm h Or ea rly n l nf>leenth C!!fUllry. These 

[t"l11~ and an imals ..... er~ seldom u.cd in Ihe sr. .... mll!(>llth Ctntl< l)' 

The parall"lJsm of Ii"" lelllporal comrast, In the rock aff and Ihe archaeol08ical deposits af 

firms Ihis chronolOgical frame (Y ate~ ct al. 1994. Figure lOon page 44). n"" oe(Ur"'-n~ of 

she~p, polleryand larger OSIr[ch eggshell beads. rellc.. of a herder 50clel}". probably falls 

[nlO the time ... h.ea fine I i"" pal nl ing \\ ... loondon .. <I, a lralill ion Uso(lalCd wllh Ihe hu l1I"'r­

galnerers. Ne\ 'enheiess. mOSI oftl>ne (onduslon~ Ife dehatable and partly hued on enlg· 

malic eria..nceand Wf' ran .... 1 make~lrongerSlalemenrs unless" mClhod b found which al · 

10 ...... for dir...,t dating of the palming!<-
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4.3. HUNTERS AND HERDERS 

4.3. 1. The authorship of hand printing in the weste"n 

Cape: 

In this serlion I cit .. the difTerem points of ltiew r .. gattling the topic of the authorship of 

handprints of the weS{em Cap", Furtherm"~. J offer a deeper in.~ight (or rather literature 

survey) how the introduction o(Uvestock anu,I3s!Orallsm imo the area mighl hav" hap 

pelle<!. This is necnsary. as previous researchers have discussed. to clarify til .. i.'iSu", of 

whether Bushmen or Khoe were responsible for making handprints ill the western Cape 

(Willrox 1959. van Rijssen 1984. Anderson 1997. Manhir .. 1998). 

In the literatu re survey. I dted WilJcox (1959) as boe.lng the fir5l10 romment On the origin of 

the handprints oflhe western Cape. HI' calx-luded a Bush".",,, origin.Justlfylng Ihls wllh 

oomparative mu."" .... mems of prhns he look fro", B,,~hmen. Fo.- a comparalive analysiS IIf' 

had <lblained handprints of Hott .. ntot indiViduals (presumably with pastomiisl <lrigin) in 

Ihe "eSl~rn Cape. Maggs (1967) agrl'~u wllh Willcox' opinion Ihal handprhllJng rebled 10 

Ihe Bushmen. Manhire el a1 . (1983) believed Ihal Ihe making of handprhns arose as a reac · 

Hon on lhe Inlru~lon of lhe paslornlisis around ZOOO B.P .. It • ... probably renerts an as yet 

poorly untJen;lood coaslal pJaln response 10 Ihal incun;lon· (Manh!r .. el a1. 1983: 32) by Ihe 

San BushOll'n. who are prl'val .. ntly Iw.li"ved 10 Iw Ihe aUlhOfS<lfthe fine Ilnl' rock ar!. Man­

hire el at. (1983, Z!I) are ahu (<lnvin~ .. d Ihal Ihe San hunter-glth .. ..,rsoci .. ti .. s " ... were pur un 

der morl' ~Irl''<\ by the appeararn: .. of paslorall.\ls who cQlnpeted for Ihelr land. and whos .. 

Ilfesty l .. meam thaI domeslk stock r .. pI3Ci!d pan of the wild anima! hiomass". later Van RI ­

j ssen (19M. 1985. 1994) Illcked up Ih .. lollie. "rol .. slin.: againSi Willcox' 11959] and Maggs' 

(1967) arguments. Because of certain relationships benve"n handprints and selllalognphs 

(uplained in chapler 3 on I,ag" 131. t he I ate position In lh .. Illint i ng sequence and" ... lhe dis 
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Irlbul lon oflhl'5I' non· realistiC Images. .. hhese areasl ... seasonally . hav., been aUract lvl' 10 

Ih., Klml herders who need~ adequale JnSlurage and waler for Ihelr Ii,·estoc:"~ (,·an RUs 

sen 19H4: IZ8). He wnduded Ihatlh .. prlnls I~refore muSI be Ih., work orche Khue herrll"rs. 

Parklnglon and coll .. agues ( 1966) made lhe argum .. nt Ihal Ih .. hunlCt·galhl!1"l"l"S well! pOll un· 

der Slr~ by Ihe paSlorallSb and ",I .. ~ Ihl:< Ihrough $OCial I(Ilvllles such ib I~inling. An 

rlef5lln (l997) opted for a pasioraliSl aUl hor.;hl p. subslamlall ng h Is I h~ory wilh 

ethnographical repo,,,, of lhe uM' oroch .... by Khoe woon.,n anil ihe small ~izl" or lhl" hand 

prints On the rave wa lls. TIll' II.\t 10 comrlhme to the tl i~u::.:.H>n Is Manhir., (1998), arguing 

for an authorship o l"lhe Bushmen In Ih., mountainous reglor~\. which W<.'fe un~ ultable for 

I);IMorall~I ~Iock k~1' 1 ng. lie furlhl'nnoll! ~uggl"sls Ihal both. pa.'>tora.li51~ and humer-ga l h 

I'rer.; m Ighl have been res l'llll~ ihll' ror making ru.ndprints In lhe roastal aTea of the Sand 

H!ld. 

All researcher.; a5$um .. a co I"xisle nceorpaslorali~t group" and hunler·gllhell!r~ In Ihe WI"\I · 

ern Cape duringlhe !lme period in which 111<' hanrlprinL\ we", made. The archaeoloslca l 

record II Is lint clear. \\ helher pasloralisl~ a llle 11110 Ihl" we!oletn Calle allluttorl zoo,o B.P. bff 

Seal) and Yales t99~. H .. nshll .... ood 1996. SIMJ r I99K. Bousman 1998. Smllh 1998 fordale). or 

II h .. thl"r Ihis Incursion ha llP!!'1t"d aboul SOO year.. before Euro llCan .'iI'111eno arrived (Sadr 

1998: Sadr aKilln IIfI"II.). Funhermore we do not know If lhcse pMlnralisc grou ps broughl 

II v~tock such a~ fal lallf!(1 sl~ .... Im Ih .. m. or If lhes,' Wl"rl'. through dlffu.dnn. already In 

Ihe C .. pe when they alTlved. nib Implies Ihal Bushmen had 10 .. handon Ihel r ·Ir.ldllln",,1' 

.... ay of 11 fe and with Ihal Ihl" )harlng I"lhos. and had 10 Man 10 ket'plng Ii> e~(ock I helll.'>C'l\"cs 

(l'arklngton 1 98~ . Saclr Zoolln press) . Some teSl"an:hers now agroo with Sadr (2003 In I'rl'$l» 

Ih .. , the II'pearance of sh('('p did nol coincide Wllh Ihe aITh· .. 1 or callie paslor.alislS. Sadr 

(Zoolln 1''''1' .) as cllrd. OpiS for a lall" arrl\'al o f nl lI Ie arou.torI Ihe end of the nrs t millennium. 



Univ
ers

ity
 of

  C
ap

e T
ow

n

4.3.2. The introduc~jon orpastoraJism into the western 

Cape 

Unllilhe end of the last re'llury mauy reSf'ard' el'$ g.mera l1y assu med that the origins o ft !>e 

Cape khOt'!·spc. king herders el t her lie in easte rn Africa {Stow. 1905: 261·268; Schaper • . 1930: 

43; Cook" 1965a: Tlou and Canlpbflil . 19114: 20). in nonhern Africa (Meinhof. 191 11: 191 Z) or 

as rar north as Egypt (TI.,. l. 1910: 80·82). 

• . ~ .. _-

r 
. 1\20 

". 1355 ." 

.~. 

1100 

-----~ ( ' '''''') -­,11771 

Figurti 11: The Introduction of pastoralism after Stow (1905) and CooKs ( 1965a); 
dates aher Bousman (1998) 

Stow (19OS) and Cooke (1965b) both s uggested a route through Angola. whereby these herd . 

{'rS migrated ellh{'r from Za",hia or 21mb"bw .. into tl,.. w .... tern Cap<' compcllng Ihl're w ith 

thl'lrKllgenous Bushmen for the st3n:1' water and foo<! resourre5. This theory waS based on 

ora l tradltion~ and the su liability o f t he environrnp nl for grazing. Th .. dt.triburlon of I'O£k· 
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IAln~ l ngs of sheep seems 10 follows thiS rou~t u.o (Ffgu~ lion page ~9). 

OPI)()5ing ~hI5. 1II1gu islle te!>tarchers sudl as WES~ phil (1963) ~rgu"d for anol her area of or­

ig in and Ih".efu." anUlhe. ruu~e of rnlgnulol1 . He ~ugge!i~oed, 

* ... 111<11 !lIP Cap~ Kltol/;lIIgu:lgl' dl"rrgf'd (1'1111/ em/nt/ Husl)lllr/i/n flOn"",, BoI."""· 

rtil ... _ fllnUf:nud bv Westpll<ll. /l1f' historian El,H,id f 1977 PI' II 12: Sf'r also ll15k~'J 

1969. P. 24: Smltl' 1990. p. 65) Jlro~ ,h" IIx:e;lral KIIOI -spt"aJ.rrs iKquirrd Ii, ... 

stock ill llO,l1Jt'rJI 8015"'111,1 frolllih/>Ir 8a1l/1I 5!'(',lI'l&. Iron Age 'If'Igh 

OO\1rs .. ,I'/_ .Ihl Jocktflto IIIf' r.m ,1/1(/ IICK,I, fJ~ "il,Jdorrd south and >!'¥'Sr, ~'f'lIIuallv 

rrachi'lg /,,~ Cape of Good IIO/If" 

Elphick abo proposed (1971; II -Ill ~ hal • ... 1 he C.pt: i1Qttl!<llolS. or Ihe Khoekhoe as Ihey are 

nOW known. had originally mlgraled from nonhenl Bolliw."" shortly before Ihe European~ 

reached Ihe Cape .. ." {Figure 12 01' page 5/1. Lller Elphlck (19851 t(lI'ls.,,1 his Slatement and 

pu~h"d lhe migralion back \0 aboul 2000 D,P .. 

This Iheory of Khoe migrallon is generally a«epled by mfll;l researrhers (ParkinglOf1 1984; 

122· 123: PDrkh'glon el al. 1986; 31 7; Smllh 1992: 93·94: Boonzaler e\ al. 1996; 25-27). HlM'f!'·er. 

01 hers (Ol'a(on. J. 1984: 275: Klein 1986; 9: Kinahan 1995; 218) proposed I diffusion of I;. eo 

suxk within Ih" hunter-galheru groups ~o Ihe SQUlh . .slowly relchlng Ihe Capt:. 
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Figure 12: Th. Introduction of p''1torllll,m 1/'''( Elphlck (1977) tlnd d.te, .ft,. 

Bou,mllo (1998) 

Contrary to many 10 many pr~vlou~ ISsulllpllons. recent re!lCc.n:h ~ho",ed (Sad. 19'98. 2003 

;n pres5.) lh lt lh~r<e Is a IJ00S5lbllhy thai Ihe pUluralbt~ could ha' " Immigrated un l)' aruund 

111<1' end of the Il~t millenniulTI A.D .. ~dr (1998) .)uggoteol,hJI the )\Mrse data of ,.h~ 11 In 

III .. archaeoJoglca l l:oye~ or~h" in .he w~I"'m CII~, dal~llo 2000 R.I'" "IS nO! • product 

orlhege" .. ",1 poor p."Servalion Oflhel)(II>r$, bUI .alher sho\\ed 'h,lI sheep .. ere nOl IM'rded 

In gTeal numl>r~ and keJ.l( U tlv~lock. §ugg~ling II I~stora l way of life. Morl'OlIer he a. , 

gued lhal hunll!q;al her~ groups cou III hlY .. obtained s mall numOers of Ih'1!51OCk. barteretJ 

In ttw. northern 01 nonh·weslNn r~lons (e.g. Bob ...... " • • Namibia) from pasloral;.\.! groups. 

Ttili; propo~ilion Ihal Ihf' Ih-e>lotk rud~ Ihf' Cap<' 110Irilyby diffusion arountl ZOllO B.P. Is 

JlOSsiblv ~hO\ .. n b) Ihf' dala of dalf'd ShM'P oones In Irdl3oological t~poshs oflhal Umt 

" 
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(Yales amJ Sealy 199-1. Hf'nshUwood 1996. BoUSllian 1998). HUIIIH"-galherf'0'5 nlighl have 

kept small numbeJs of ""f'-sl(lo;"k. WIeQ not df'p!'Iltll'1.l on Ihem. 

SCENARIO ONE 

, -..... ~--- .. -... --......... _ ........ _ .... 
---- "",- ... _-.... _ ............................................... 1 

o 500 1000 1500 2000 .......... ' c===:::;::::~':::::::;=::--"""------"':::"'---~~.~ 

V
""""',""'", '"...",''''" "V ,-- t ""-­...... r ..... 

.... __ .... -----

pa!oIa'_ I~""'f .... 
-. .... ~I ... .', •• , • • 

• 

-_.-e ._ 

., .... 01 """ 

'­• 
-.--­"'--

Figure 13: Inlro<iuction of I~slock inlo tn. __ I.,.n C.". __ .ugge.ted by sadr (2003 
In pres .. } 

A lale arrival of'he Khot: hl'rdersln Ihe CaIW a few Cf'murles br.fon: Ihe al)~acancl' of lhe 

Europ<':ans. as proposed lIy Sadr (Z003 In prfp) ami earlier by Elphkk (1977) (fIgure ]3 on 

page 52) don in farl agree .... llh thf' dating· frame for Ihe hanrl,)rhIl5. 1IO~lulalet.l by Yates f'1 

31.11994). A ]ale ~pp<':arQnre of Ihe herders colnddn with Ihe dall's. when Ihe line-lined ITa 

ltilion was abandoned and hand prlnllng might have SI3T1f'd. 

Elhnographic a«OUnlS orlarge herds owned by callie pasloralisls Irf' TrllOrledjuSI some 

cenluries 1311'1". TMy wl'rt: (\.escrll)@d by f'arly Europun lcavrllers (Ravf'n-Harl 19(7). 11 can 

nOi he ruled OUI Ihalille pasloralbls came Inlo Ihl' Cape around 2000. B.P. in smal l groups 

with little Ih'esl«k and slo\\'ly built up I~rger hrrds before the end or lhe Onl millennium 

A.D .. 

" 
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SCENARIO TWO 

7 •• •• •• ~ ••• • • ~ --.................... ~ 

o 500 .000 1500 2000 , 

v •...... .. :"!': .. , .•....•..•••....•..••.. 

.... ""_\IO-otI_ 

.... " ................ -" .. <-- .. .. 
• 
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, 
. __ .. 
• u-

i 
..... --­-_. 

Figuffl 14: Introduction of live.tock into th. wHt..-n C.~ •• • ugg •• t.d by Smith 
(199B) 

• 

It .should be taken into consideration tha t tl~ Ii ... ~tock had to _Uust 10 the new t n' Iron 

ment (Glfford·Goonle,. ZOOO). A slmJlarevent (an beob$t'rv«l in the archaeological dala of 

southern Kenya. ""here dome~IClIletl stock probably nred cd t lmp 10 adapt 10 tltl' new envl 

ronment. as fatal diseases. .weh as 8ovi .... Malignant Ca tarrhal and Ea.'1 Coast Fevers ami 

oI. h('rs tfilrl'imilled from wild animals d ecimated thoro livestock population (ami human pop· 

ulatlon). TIM'r (' the newly arri ving 8agro· pastoralbll!O had 10 grt u~l'd to Ih. nrw conditions 

o f 1hI' landsca~ for 50me e('nturi"". boofore they could finally m anagl' to eM~bllsh a Mable 

way o f IIf .. and avoid the infecl(>d arus. A n er Ihal ~rlod of lurning. an e~plo$lon In Ihe 

{l lm('nslon of!he hfords and living sites can be observed . A comparab le scenario In the Whl 

ern Ca.,.. 11' Imag inable. (',·en if Ihe kind of ma lignant .lIseases are not as OOll1l11on In thiS 

area. If" I' belle,·e the tlates. sheep spread relal Ively <]ulck I)' from rhl' nOr! hl'rn to t he SOOt h 

ern Cap!' (Bousman J998).Thls .......::llon Sll0WS lite (()mpl .. ~I\y o r se'l lem~nl hlslOlY In thl' 

" 
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W~11!m Ca!)e and de"" ;"lSt ~tes Ihal Wf' Ill' far from gell ing 3 neal and dear answer. We 

therefore must bI! careful whll assumptions and postu lations made about thc authorship of 

artefacts I" archaeo logical dt-poslts Of" rock art on the eiilVe walls. espe<:lally 35 We are nOI 

dea ling whh s tallc obJec:I$, bul With a net"ork of people. w hich are c1a§ll ified with our un 

derstandlng of..o('~y. 

An approach to get clOM'r to ans"crs fOI1CflT\lng the amhorshlp ofl~ndprll1l~ WIS offered 

by Manhi", ( 1998) . "hen he argued Ihal ha nd printing was a group tffon and the au thors 

were S\lb ·adult~. All I"I~ )l le enn.inalion o f lhe d i$lribu tion mlghl help 10 ldalilfy "'I"lel 

Itlve au thors and answer Ihe 'Iuestlon .... helher groups wcre respomJble for making prinb 

Additiona lly the clarlf1callon oftllP 5e~ would bI! hel"fullO ronnn " or refute Anderson·s 

(1997) 51a lemenl of (KhOf') womf'n belug Ihe arlislS. Furlhermo .... tt would be inll'TCMing to 

s« If Ihe age and helghl proposition made by 5e,·c",1 authors (Willcox 1959: Maggs 1967. 

Manh lrf! 1998) muSI be rev ised. 

4.4. DISTRIBUTION 

In this secllon 1 desalbe Ihe dlsuibutlon o r slle wllh handprints In Ihe ",('Slem Cal)!'!. as 

mapped hydllferem re..earrhers.. Manhire (198 1: 1998) t'Xamlned about 1600 rock an sllcs In 

Ihf' .... eslern Ca!)e. gatht-ring a subslanllal amOunt of recordings Indudingsl le by sile ffl!· 

quenclcs of handprints and O{ her rock art cal egoriC3.. Using Ih is dala5l't he argued for Ihe 

edslcnct OflwO p!"lndp~1 ~ .... as wilhln Ihe rl'!Rion oflhe Wf'~te", w!)e w here:sil('5 w ith 

ha"dprlnt.~ primari ly occur. The .... OIl"!' Ihe S~ndveld and Ih .. 1110,,",~i nou.~ r~nge oflhe Ced 

erbtorg. Moreover. 11 Is ne.:e,"sary 10 dlff~r('mlale DeIWflen I he general dlslrlbullon and fre· 

q" e nd"!\ of handprinlS acroSl> Ih'" I~ndsape.~ well ll!; Ihe Intra-sUe dislribUlions and 

rrequel1cle!;. becau~ tile51' can De v",ry dl frr.rem . 

r.bnhir'" (l981 . 1998. ZOO3 Parkll1glon (cd.) In prel'.) )howed Ihal 15.5% o f siles wllh hand 
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HallJ~prl.fJts of the western R«'omm~Meas~~n~hreDl~rym8-CONTEXTUALBACKGROUND 

n,,·in~r., occur in co'lst.ll plaiins and mountains '·I·.~hl""l on sites with 

rated are more common in the CO'lst,iU SanldvI"ld in in 

mountains - 1 on halldprints and ima.ges 

mans animals (repr'esEmt'ltio,nal im,a,2es) diltlers Sllbs1tanltiallly in the Salldveld 

pelrcentclge ob,taj,ned in the mountains. '"" ........ "'~ pajintiing in the Salndvelld is a 

thiirti,Pth Im,ilge in the :prliprl1lpr'O mountains is rel>resellted 

20n 

in the mountains : 1; 21.7 : 1; as 

(1: as are on coast 30n 

we to at sites in 

In mountains are common, can in 

sites. that in sites 

as the 

two areas, need to and are an in-

the incursion not as 

their 

1: Co"nps'riscpn 
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HlJJodp!l'lolts of the western 

we "'V'''I'''''' 

tions can 

is "",t .. "" .. ·;o an ..... ,.."' .. "' .. -"" 
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of the western -CONTEXTUAL BACKGROUND 

it statements on a at 

ina cave. sites 

to 

on it to comment on 

as as ona 

es a a 

a to 

tween Iml1\'1dll1alls 
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to "" ... 'nnna more I 

in O'lP'nlPlr31 two caves as 

west-

em 

measurements a 

measurements 

cause is eVIQE~nc:e 

to re(:ogn12:e ............. . 
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HallKl,prlnts of the western Rec~ord1ng. Mel!lswing. IdeJ'Ititj'rlng - METHODOLOGY AND TEC:HJliflQIJES 

can 

cha]pter conltaills an introduction to the rellevance ot' ~)hotogrant1m4etry to 

diffel1ent datasets olt' halndprints, as as a DOI1raval 

or.~vi,oUlslv to measurement 

m,' ot)Serv~lti()DS I di!lcovel"ed siJ~ni.tlcant errors • <;"UJ.~JUIl5 

to a des,cril>ti(]In measurements 

59 



Univ
ers

ity
 of

  C
ap

e T
ow

n

Figure 15: OvM"tfiew of en e"ey of hendprinte eround en elllnd 10,.0 In EBC 

NeverthdC!Ss. it is interesting to note tha t mO$t of It... palnlptl'U5 are spreaU on lOp arKl 

arOu nd a large dand torSO and hoard Iy 1K<.'Ul" anywhere e lse. whereas It... Othe. no.mal and 

decorated fu II pfi nts do not SUperi'"IIO:I'e paintings O[ her than other 11,1 nlS. It COu Id be a, 

lI:"ed that [he pahnprlnts we.-e pUfJlOsely nlade In connectlo11 with Ihe e land. An InveSliga 

lion of the supe.posillonal sequence of EBe would be "e'Y Intere!>lIng and promising In 

this r!'"pecl. !!s""dally a~ a comparable aeroun[ on 11>(' su perposl! lo,,~ of OK already eX;,;IS 

(SI!<) Mguni 19911. 

OK 15 in some respects even .nore unusual than other awes or o\'elha'18~ is It ronslsts of 

two shelters. wtth d IHerent distributions of handllflllt" . It look" a" If In the north.westerly 

fadng sheller I"'" d 1st rlilUtlon ofhandpri nts Is non sys[em~[ k. as In EBC. hi ront I2S[ [0 [his 

slarms the eaSlerl}' facing uvlty. wh ich contains aJl lla remLy organlo:ed long lin .. " of ]61. 
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western Recording, Me,isuling, ldelltlljr:ing- METHODOLOGY AND TEC:HJI;rIQtJES 

mOistly decoralted. harldplrinlts fFhnllM 7 on two shieltters are 

or 

most halrldilrilllts are nl"'~"lrv"cI in a state 

are more de'corated 

nOlrm,ill ones. a detailE!d 

sUJ)efJ)ositi(J~nal seqlueillce harldpdnts seem to 

belowsmears,cralyo~l.iru~ 

are are gerierillly de:scr:ibed 

in harildplrint:s" in Ch,ilptler 4.2.: 

nUlmbers are Cha.pter6. 

as ob!tai,ned meas-

urements ot'handlprin1ts In 'U",'''''. to comment on. their' alJlthor-

urt~m~ent:s, was 

western 

torlmu,la to caJ(:ulate 

on 

I saw pOitential 

harldprints in 

was not sure 

tl'lIlct",...-t on out in 

techniqales utillizedto the im-

vari(Jlus reasons to to test 

exiisting measurements mE!ntiionled .u ....... v.;;:, one, 

collected were obltairled an ot'lllf!ople between 5 20 I warlted 

to test intn(Jith.~r set a ,.. ___ .- a sllialler variation in 

61 
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HSIOOIPdifJts of the western Rec~on:i!lng!, Mj~aSlldng. IfJrentttylJ1g - METHODOLOGY AND TE(:H[\'fIQI'JES 

attJrib1Jtaible to is knoVloriOiIl. since MClmh:ire 

to 

haIldplTints in 

cOIllcerltratiOils olF hC'mdlprints in rp1'1':1Iin 

or to 

I to um1erl!ltaIlld w'hether 

a set of" :se\i'ercll hanldplrin1ts one peirson d:istjinguis,hable 

to 

a simlilalrity 

as 

a set 

l<urtl1lprrnllrP I want-

to examine measurements one nh'~Plrvf~r 

sets measurements 

I to Umler!itailid 

eX]pelriIltlelntC'll sets measurements was to assess var-

ial:l.Ui1:Y in measured haIld plrints in cavesagaillst:v~~i'ibi!lityin 

In to answer din:erelnt Q1JesltioIlIS, I to obtain dUfenent sets of ItlaIlldp.ril1lts Jt'rOirn 

known sources. I imrestigate:d sets pnIUl:~. as 

in diflelrent Iru~iallyImea:sun~dh.mdlprints a call1ip~~r tecltlni41:1ue uti-

techlniqlJe I to TP!-nll"ti h31fldl!>riltlts in as 

sets ob:servaltiollS were obltairled in differlent locaWlns 

sons, tecltmiqu4es alPplied were same. sets eXI)erjim«~ntal Rindlprints were 

a set was as!ienlblled 

"' .. , ..... , ..... '" to me. 
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HandJ!JriJllts of the western METHODOLOGYANDTB~H1W"U!~ 

visits to t:l~ln(jls eX1tensive Sl(Jnrev in 

ert)erl~, I was can~furly e"amlne a numt)er nf' ...... i ... ;h" in own 

in a similar I com:ludied 

fl~~r:sro,Rether«sli~~tl.y~)art 

Be<:aulse flngt!rplrinlts can seen, it is 

researctlers :sugJ~estt!d " ... Otlltli ning jit wilth 

nNnl"nY195;9:292)asonepossibili~ are no in<lic:ilti<lns 

oriiginal palnl1plrinlts were most 

nh~:pn'PI"I Palmprints in 

COIIOUf mi!ssil1lR at 

cases I was not even sure was 

I COl1lCel1ltrated thel~etolre on makil1lg c(]Implete in 

were IU.1UII;, 

thenfinir~intheoultline" 

enilanlced or in anC)thier 

pallmlilrints were not 

no 

eXIJerilmtmt;ill sets. 
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western METHODOLOGYANDTE~mVK~Ul~ 

deJ)endirlRonteCJlnN~ueusE~dl 
per:sonX 

on techniQt 

set cOIllSists 

were over an in which an 

hisJhf~r f!Jrovvth two men one woman paJrth:ip'llted. 

nre,ncledinadliitjlonro 

mE~ntiloIlled sets as 

tOlml:!r two as B 

which was apJllie1d, as a 

a 

to 

-------1 

pe:rsonX 

same height 

maximum 

handprints I awa-
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example of SET A 1 example of SET A2 

\ \ 

example of SET B example of SET C 

Figur~ 16; Examples of handprints-SETS A I. A2. Blind C. made in Clt~ Town 
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The use of ochr~ous material was nnt ~onsidered. as it would hav" been too tim .. consuming 

to gather and grind ~ sumct .. m amount of ochre ~s would han' heen ne .. d .. d. Moreov .. r 

th .. re are still argument!; as to what other ingredients such as whidl hinders were ulili~ed 

Ifor a discussion/comparison abom pigmeous and paints ~e Rudner 1982). 

In my experinlPou tlIP hanns v .. er(, pressed against a paper. whleh lay nat on a tahle below 

the printe-r"s hip . II is 3r8uabl" ifit would have be('n bener to pres~ Ihe- hands against a wall 

parall,,1 to th" persons major axis. tosimulate condit ions llIet in the CaVe. Handprints In the 

cav". howe,· .. r. do nOl always appear on a wall perpendicular 10 the noor. Many are under 

neath ledges or In heights. which can only be reached hy crouching or stretching. To simu­

lale the CQllnil luns lu th" caVe I wou In hay\, to dl'R'I"m Ine the differences belween 

handprints made In d lffeomt !)ody postures whlchexceens the scope ~nd time-frame ofthili 

thesis. I I he-refore assume I hal the difference In t hr resu Its is sma Her I han the varlahll1ty I " 

I he measurements. In any case. as a II Ihree persons made I h(,l11 In ehe s.:t Ill<' manner . SETS 

A(I ·2) . B mId C can be comp~retl wllh each olher. Each prinl was furthermore ('~ecuted in 

almoSllhe same way. regartl ing the po~illon ofthe fingers. as has h~>en ohserved on Ihe orlg· 

;nal handp<ln ... in the weMern Cap" Ip e.".,na l nh..,r.·a,lon .). 

From the eva 1 "atlon of these print~ I hoped to gain several resu Its: First . I wantetl to leam if 

differe ... measure .. obtain sta tistically differe ... results. using the same ha .• k dala .• e t. For 

that purpose DATASET A(I-2) was measured by a ~e{:Ond person. resulting in different oh­

servallons w hich will be referred 10 as MPA I' and MPAZ' (measured l)fints DATASET A I : 

• ~'d",b fOl d I rfen·"1 "' .... 'u, e,) fo, ,Igh. alld t"fl It~"dpl inl>. 1 "~I>t:' I;~d y. I'u, lite, lI'Ore I 

tesled how much left and righl prinls ofone person differed from each olher. Moreover. I 

hopedla gel an indication. what the variation within one indlvldual"s handprints i.' , when 

repea tedly generated. For Ihis reason one handprhll of DATASET AI was measured 50 

limes by one obse rver. TllI'Se observations wll! be cited In future as MPAII (measuren 

prints DATASET A I . ' stand for r('p<'3ted measurement of Ihe sa'ne hand) . 
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5.2.2. Experiment B - CJanwi/lia~n (CLW) 

As already m~nlioned ill Chaplers I and 2. I wanled 10 know. what 3 Sf'1 of I)rinls made by 

a large groupofpeoplc looked like compan~d 10 a SCI made by a single persoll (SET A, B. Cl. 

as described ab.:we. I tlll~refore COllducu~d another experiment, im'ol"ing I 00 children, 41 

boys alld 59 girls. from a sdloolln Cla",,,;llIam. in tlte Cederberg ,noufltalns. The above de­

scribed techniquetn obtain SETS A(I-2) , Band C wa. used again, differing only in the mall ' 

ner In which the pap~r 011 wh leh the hamh wcrt' pre~setl. was held . In th Is e"perl men t the 

paper was held to a wall parallel to tlt e persOIlS major a"is. Earh Indiviuual made tWO prlms 

one orlhe right and one oflh e left hand. respectively so Ihal ZOO prints orlhis group were 

wJlecl!."d In overall . 

To slml.l ify. I will referto them asSET D (right hnnds) and SET E (I!."rt hands) . Furthermore 

the height of each indi"idual was nhtalnet.l with an anthropometer. measuring to the near!.""t 

centimetre. The group. which hclpetl so kindly. cons;su,d of pupils from Ih(> 2001 ,"alrk 

rlasses of the Clanwtli lam Highschool. With an age rallge belween 16 to ZOo with a few · out · 

lIers · of 15. 21 ami 22, This experiment comprises a g rou p with a small varia tiol! In age. 

which also offers material rnr a comparison hetween Idt and right handprlnls. I knew the 

heights. se~ and ages of these prlntmakers, and wished In lest Irth e measuremen l~ nf Ihelr 

Irandprlms (Quid be I>sl'<1 10 su ccessfully predict eilher h!."igltl. age or sex 011 prl nlS of un· 

known authorship. Hemwberg and Mathers \l99~ ) compuled a formula from whkh height 

and age nf and Indilt idual could he calculated by knowing ttw handprint length. It Is ri sky 

to apply the Henneberg and Mathers (1994) regression ' formula 10 SETS A. B. C, D and Ii. 

esp~'dally as It derives from a group of penple belween 5 and 20 and therefore exh ibits a far 

grealer variation In age and height as well as size ofhandllflnt. 
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Figure 17: Example of Clsnwiliism handprints 

5.2.3. Experiment C - Calitzdorp (CZD) 

Par's of the (hlrd set ofe~peritnenlal handprints from schooLs close to Calltzdorp 

[fowerkop Prilnary. Ladisml!h Senior S~ondary and Dyssclstlorp j'rimaty). Were kindly 

provided by M. Henneberg. This data~l. SI:"1' F. collsisteo of 1(1.1 handprillts, from 68 girls 

and 36 boys. made with their pre ferred . probably but nOI necessarily dominant . hand. This 

SET f . with age ranging from 5 to 20. waS acquired to give me an Indication ofwha! (he var-

iallon Is. If a group OfpL'Uple whh a ~lrong di\'crgen~ urage. height and bodily dimension 

made handprints. 
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5.3. Techniques to acquire flleasurefllents: 

1'0 l{tluire IlIUSUrl'fllelllS from rhe prirns of SETS A·I r r used rhree diffel"l'nr rechniqut$. 

one of which will be referred ro a~ "manu3'". ~ .... cond as "t!lgital" ant! a thin! ., "photog ... m· 

noetricat" Thtse rhree r echnlqu~ are deri"",d from dlffel"l'nt approacho towards ..... cordlng 

Ihe handprlms III rhe ca,'u alltllhe uperhnental prlllt~. The cholet! of meaSureS will be 1',,­

plainI'<I larer. In I,aragraph S.l. II .. 

5.3. 1, Technique A • ,.eco,.ding manually 

I nhlally. lohtalned comparBllllc SETS A F and meumI'd r hem manually. The manual tech· 

nlque 1.\ "cry s imple. II) dll'rims were prc!;Clll a~ red ItlIa8e~ on I" htre sheer or raper. Ind 

the musu"'ll.enlS wr ..... recordrd wllh a srandard raillpl'r tn rhe nearel O.S mm. All ~IKlCIS 

wert numbf,red and had rhe "aUlU oflhe creltors ofrhe prlnrs noted alongside the height. 

5.3.2. Tecbnique B - ,.ecording digitally 

The "digital" docmnentir'R of the handprints In Ihe clVes ofEBe Ind DK followed after 

wams. The dlOlre of 1 he word dlgl tills 1101 optional. as tlw- phOlogrannnetrin Ily obIalned 

prints 11"1' also digitally rewnled. LackIng a beller deso:riplion I. nOllCthelc!;s u .... It 10 de· 

sccrllH' rhls 'l'Chnlque. 

.. 
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lIalldp""U or 'h~ "'""t~m C"P'" R"",nJI"II' M~"'"rlltjf. IdfonrlfyJ"g M£TIIOIJOLOC Y ANI) Tt'CIINIQUfS 

n 

" fi \ , 0 

" 0 

I 
" p 

~ " 
I / I I 

I o , 

/ I 
/ 

I'll " 
Figure 18: Length -and wldth-mlasuremflnts obtained from the handprints 

point I to point2 distance-name short 

" P' tinle linger m 

" P3 ring finger 0 

PI P4 mIddle finger 0 

PI P5 for .. nng~r P 
PI PO thumb q 

PI P7 palm-It'ng.h , 
'8 '9 sulxllglta l width , 
PIO P 11 lowe,wld. h , 
P12 P4 fOlallength 0 

Table 5: De$Cription o( length -and width measurements 1>( handprints 
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[numbereel all prints on the cave wall with hunon" and I non-..".idual, oil -free Idhe!'lve, 

avo iding coman with any painted part ofllle w:olL Each print "''lI!' digitally rffOrded with a 

NIKON<l!> 990 dlgilal n lllt'rII. \\<lIh an maximum resolution of3.~ nM'gapixels. and a IOcm 

5<:ale next to Ihe handprint , nO! obsturing orlouchlngll. The pictures wen~ Iransfened 10 a 

computer 10 rescale them using the ADOBE PHQTOSHOP 6.~ ami tIlt' scale. Rl!$Cali"g ln 

th is ~nse means 10 ~nV>t!el the inlage·sin 10 th~ satle d~f~uhoo by II", !<CIle In Ih~ plctur~ 

As the images we~ digi13 I, an enhilrK'f'menl, npKlally of the red parlicles of lhe pICiurt'~ 

and I he,,~fore the handprints \\<lth ADOBE PHOTOSHOP 6.0~ was p<lSslble. TIll' appU ••• 

tion furthermore a llows for pr~lse Illt'a ..... ' elllt'n i of Images and dimension" wilhin , Unfor­

tunatt'ly, but Significantly I disco~e.ed by looking at the !>arne handprint in different 

plctu res I hat length meaSurenle'lIS varl,..! by more Ihlln 5mm. whcre I had expcctoo a va rl 

allo" of I 111m or leSll. This i nartur~cy call be U I,[alu"d hy the fo Llowl ug faCIO"" 

5.3.2, 1. Itlclitlation of tile pictuN' 

8ceau~ tht' ",suit of photography is a Z·dlmrnslonall,roJect ion o flhe three dimens ion!> of 

"pace. the ICluai pmponilHlS of an image are elistoned (t'IIlmple (amen 1 In Flgu"" 19 On 

page 72) , TIlls dlMorlion depends on lhe ang le orthe came .... toward" the surface and lhe 

surface undulation. In my case the rock !'urf~Cf! wllh the hlndp rlnl!<. Minimum distonion 

whhoUi I,hotograrnmetrlcal SUpporl can lIf'lChleW!t\ by holding Ihe camen! parallel 10 the 

surfact' (Ulmp[enmt'rII Z In Figure 190n poIgt' 72). EV';>I1 tht ll,dISlOrtlon~tXcur. becau,,", rhe 

rtXk s urfatt Is undula ting and the centre and edgt$ofrhe object ha\p dlrferent d'-'lanc~ to 

the ume"". 

" 
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b' a ' C .. , .. -.. .. 
" \ • • • • • • 

• • • • 
/ '. ...... . 
, '." , .... 

..... ' b' 

-:=;;~,::.~.~.: .. ==,~==.---,.,.,-~ ............ -
dl objcc. r ..... ~ .. --...... --
• b 

b' a' - -.. b' .' -.. -.. • .. .. 
• • • • • • • • · . • • • • • • • • • • .. \ , .- • , 

dl image' 2 r 
• b _ .. _ ... _,.-.. .. -

.. 
• .. 

: " 
• • • • 

• • . '. , . , . 
• • • • 

- -c=' =-=::='.\ ~ •• 

d C•mage 'r • b -........... ~.,~---
Figur. 19: O;IIort/on of im"9*. through Inclination of camara towards Iha audile. 

5.3.2.2. SlIrraa undu/arlon 

suWng from undutal lons g rlhe ..... 11. lead 10 dl rrN~ll tmagf' scales for obJ«u at dlff",. " ,,1 

dI5tanr,.,~. 

" 
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Image ~pace 

. . , " . .. " , .. 
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• • • 

" . • • • • • • • • 

• • • • 

• • 

• • • • 

oblCCt space 

d , 

FIgINW 20: Se.,. dl".,..nc.. in tfHt image as a result of surfac. undul.tlons 

5.3.Z.3. Lens dlswnJQ1ls: 

-TIlt' prlrlC,pal SOl/ITt' nf ('/"fon or, 35mm lor 1I(~l1og amalt Urj C.llUtl";lj /5 lells dl$for 

IIOfI IIlId. III p.lrfiru/llf. '"III;1i dl)W(/iOfI J( a ",ena pillr is I,lkm of II flat 5urf.'lCi' ami 

rill! ,-..)1,11 diSfOl'fion Is lef, IIl1rorrrctrd, olle II JJJ liD/ire II " /lUmp "/11 rllr middle of /llr 

",nfO modeIIIlSlt!"j of (/11' fim :1((,11 pllOllJgntl'ile</ (Fryer. /992:596). III ollff'r Ii onh . 

!I/f' onto-w ·OIIf' (Qrrf"<pomlrllrf' btl \\,f'f'fll l!~ obJ1'f"1 1/111/ 11" IlUagt Is II/smp/I'd. II is pm 

" 
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:>ib/~ 10 fl'Nfo/"1IJ a rr/arl\'~/y ~11/I!}/r III IIC1Usr c,,/llndt/rll! whICh will dt'fernrlni' 'hi' 

"mOUn! of dlSl.or!lrNl, These {cl"llibr-dllous/ could I1I1!I1 bt ftel 10 IIII! salim!}> ~ystem or 

IlIlalytklll ploffu 10 apply tltf' rorr«,lall 10 l'ach pll(J/.a prrx'/'S.of«l Tltls m~lhod h;lS 

pra~'NI W Y'l'l rl accuracles of I 10 4000 units (Fryrrand Fnsn". 1986 75), "(Ill 

GlJlgu Ii ai, 1996; 17) 

TIw cal lbntlon of an Z8mm I~nl. USl'd fos this proJcft. f.xhl bLredldr~played a devlallon of 

O.lZmm on Ihe edge of the piClIlrl'. TIrl5 {,Ilunis an I'rror of 4ulITI fOf"the $tale of Images used 

10 mnsu", Ihe tlhnt'"slons ofllle lumllprlnts (p·ers, ~omm, H , RUllwr) , 

5.3.3. Technique C - recording phologrammelrically 

Apply ing phOlngnmmelrlc principles 10 standard photography makM It possible 10 shift 

Ihe r«ording ami Olt'Ot\Urement of objects In Images from mere estlllIatlon 10 pre£lse and u ' 

runle rlf'IHmtnatlon of dirnl'~lons, PhOlOgrammelry has beell al)plll'd In Ihe past remury 

10 su"".y and nl('asure lopography as well as ObJfiIS. Besldl's Ihe rrarlltional rch."vanre In 

producing maps. rlos .. -nnge phocogramm .. try has been allplled 10 oltter domain, such as 

medicine (V~l'~5 1989. Robc-r1son 1'1 at 1989). archaeology (Mernlon~a 1992. Benz-Zau""r ('I 

a l. 1995. Bezoarl el al. 1998). arehill'<."tur. (Carbonne.!1 1989) and zoology (Panw3r. Pal<lnjpe. 

Parson 1991. Sell 1996). PhOiogrammelr)' Is baM!<! 011 11M' prlndplcsofs\('reoscopy whlrh can 

be fiemonsll<lled briefly "'llh lhe following Il luslnllion (Figure 21 on page 7S) . For 3 de · 

lalled explanation of~ d-.ry of c!o_l<IlIge phologrammeuy. the 'ead('f Is rer~rn'd 10 

GIsIgl'rN a!. 1996, 

• 
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Figure 21; Principle of stereoscopy 

II i~ ~ fJllltW. \anoe luindp'" as .... r "Y~. Points and ObJKts all! rKogni~Nt U , .. nf"t 

lions on the rellna. The f'y<'S "'tasu,,, dlff",.pnu, In diS13nce bet",.,.,,, 1\\0 palms PI aorl PZ 

for O':aci1 eye respKlIH")' ((PI ' Pl'I (pZ" PI ")) . Our brain COI,,'en s Ih .. dirr~ .. n«'» In dis 

lao<'<1' he,wNn obsfor\Nt polnt~ . Iht' so ulled paral1~~. hll0 3·dilfM'n.<;ionall'ffU'plion 

(Figur .. 21 on page 75). 

.' . ,,' :: 
'-. " ': 

-'" so' j " 
" .,': : 

" -, .0":'-
.... ~;::.: •• <' ,/ ,/ 

" ,.,.;:.- -":! 
\ 1".;,,: / .. /,. 
\ .~t{;"'" ""'""",/ 

...r<'fn:J::"n .. [>.' • p_ 

Figu,. 22: Photogrammalrlc mUauramenl · part _. dflftNmlnallon of camera 
po.Won and tN/anl,,/on (.pall.' 'aMellon) 

To measure 1 he obJe<:1 orinle'es!. in'ag~ nftd 10 I.oe lakl'll from al 11'lll>1 IwO ~p'lla lIy dis 

" 
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pliKOI'd (:3m~rl stations with one or more ca librated c.m~ras, F.mhermore. lhe object has to 

be surroullded by cumrol points wl!h known x-.y- and I-va lues. In a nn.1 Mt'P oft~lua!lon 

the positions and oritlilations oflht' d ifferent cameras ha"t I(> be acquired by u~ln8 Ih~ X-. 

l . and l. roordilliuesofromrolpoinl~ ia den nit Ion of conrrol poll1l~ will follow below). atp 

lured In Ihe Images. The ob~r\lltlons galhere<l ln Ihl~ s lep "re Ihe mtl~u/'@menb of imag~ 

coonllnal" of control points. The mathemallcal model utUbed here I f is known U Ihe spa 

tl al rpsectlon or ab!lOl ull' orientation (fIgure 2Z on page 75) ..... hlch result~ In Ihe OIlctllallon 

oflhe 1-.) • and l. courdlnal6, Ihe opllul cenlre oflhr lens. a~ well as Ihe rota llon angles of 

the optlcaluls o f lhe camera . .... hlch represents Ihe de"lalion uflhe u tll era ue~ agalnM Ihe 

thrH obJpcl spaCf coordlnale lJIes. 

• 
\ • 

... 
, 

--'7''''' ' ,,::::';'1 
--;:.' I .. ' .. 

- __ -·C··· ~ 
··· -"'V ·- I .. .. I 

Flg"r.23: Photogr.mm.tric ~s"r.m.,.t- part two _ d.t.rmlnation of point positions 
by m.ans of known csm~a ".ram./.,. (spa/illl intersection) 

Ollfe Ihe param~len; ofliw camera art' known. (O<lrdinales of any point wilhin Ihl' piclure 

can be ob!aln~. pmvidPd lhe poim ofimen:s t is (aplured in more lhan one Image. Spallal 

<'<KWdlnales of lhew 11t'\\ palms ar~ using Ihe phologramffit'lrlc proc~ss of Ihe ~pallallmer-

section {figure Z3 on page 761 _ Both step" can al-50 bfo exercised In one slep_ by applying an-

other malhematica l model. " hk h was Inlroduced as bundle adjustment to phologr.unilletry 

iBrOYo n 19591" 

"To oblail! re/ii!bl~ Ihftf" dilll~m,ioIld/ mC"il$Urem.." r.s. anl facr. bC'11I8 slut/lft/muSI 
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finl IJt' re/aled 10 a kllOllIl l/wet' d/mrm;oll</J I'rferellCf' ~~Ielll or cumrul Tidl/. TII/s 

allow,; allY poillts willi/II I lie image to IJt' III"PIJfiJ 10" ullique sel uf cooldillatrs with 

rt!loJ)f'ct to a ~it181e orlgitl TII~ accur<lry of,l,r rmll rol field j.~ extremely ImIJUl'/a,,1 aud 

h IilrrctJy re/ale.11U lital of I IIf' IIIraSlIll'lIlellls whlcit Cal, IJt' I"l'Irlrved from a ,;11:("'0 

pair " (Gisig~rel al. 1996: 2.1). 

The following Sleps are promilled for .he Gl lmlalloll of di!ll","~lon of Ihp hit nelrrlu's. 

5.3.4. Determination of cOOl'dinates fo/' the control points 

of the frallle 

A frame wilh rom rol l,ohlls is absolulely necessary 10 ell /culate I,osilions amI oriental Ions 

of the ca mera (spatial resection). which in turn are needed 10 de. ermine rhe desired coordl­

!lale!; of Ihe obJ",cl (spar ia l hu ... rsectlon).For Ih ... purpow of measuri ng I he ha ndpri nls a 

frame ofaluml"luln (25 s 25rm) was equippPd with 31 cirrular aiming spOIS of3mm dialn' 

eter. These spots con.<is/ of disks wlrh a reuoref1«tive p lastic s urfac .... which Is norma I/y 

uscd for U"affk ~Ign,;. 

TIre 3D coordinates orthese frame colllrol poillls wer .. ohrai,w.d photogrammetrlGl l ly, us· 

Inll th ... referenfP maU"is of points In the Department of Geomatlcsa. the University of Cape 

Town. Ahernatlvel.y. the coordlnares oftlH~ fram .. may I>P. dprermined by Ih ... means ofa Ihe­

odoille, 

5.3.5. Calibration of tile digital camel'a 

Photogrammetrk point acqutsition demands a caUhrnted camera. TIle paral11eteTli which 

therefore ha"e 10 t:.e established are camera constant (focal leugth). plclure pn !leil'al polnr 

{centre of ricturej. values of dlstonion of rhe lens (Iyplcally rhree radial c"nr"nion~ and al 

t p.~~r two mOl'" to model rur,h".di.corUons) Th .. ~""l,.ra raUbralion was und ... r tak,," In a .... ho 
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togmmrn.,try laborntOf)' at lh~ Dql;o"Ole .. ' or~0"1;I'lps or .he U .. lvrnily orCap'" To ...... 

5.3.6 . Photog raphy of the handprints 

To accom,",li~h I h~ I:uk of recording and Ih~refo~ ,",ullheory 1 .. 10 prnctic~. I n~d~d a cam-

""3 ... i.h" n_~ ... pI"!'-callbrol~d focal length and a callbr;tled fram., . ... hich had 10 btl ho.h ~as 

Uy .... nsportabl~ . a"'.llarg~ .,l1Ough 10 e"elreL., 0 .. ., or more handprints 0 .. Ih., ... all. Th~ 

f .... "lt' ... as. as alr~ady menllo .. ~d. ilued ou r ... I.h 37 regular ly dlstrlbu.ed reirorellectiv., con-

Iroll>oIOIS. Comrol points In the p hOlogrammelrlc.a1 sense afe polnls whh _-. YO. and 2· roor-

dlna le .... which a~ known 10 1)(' highly accurale within a loe:11 mat rix. i\ high a(<:uracy Is 

tJrflnPd a' following : Thro avroragro rorror orlhro (o" lfol pOhll dClennlnal ion must btl ten lime< 

r"or~ accural~ Ihan Ihe dp~l rrd afeUrafy oflhe ruu lt . in Ihl .• ca!>e Ihe d imensions of Ihe 

handprints. 

came ra posit ion I cam era fKlsilion 2 

Figure 24: Frame and fays (bundles) to metlsurtl one handprint (fays to ob tain 
handprint p arameters are ftld and blue) 

'" 

• 
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For recording purpOSl"l>. thl' fl';l me w~s hf'ld o ver aliI' or J;~ve ... 1 handpri nts and two p ict ur"" 

from dl fferem pos itions we.e o bta ined ..... h Ue attemlon was pilld strict ly thai the fl'llme r .... 

mainI'd al Ihe sante loca tion. In tOlal 398 pholographs Wf'r p' .<"COrded. 

5.3.7. Detel'lllin8rion of call1era position and orientation 

The l,hologl';1 m ttH'l rlc eva Illation was cond ucll.'d w ith! II<' h"lp of I ht d ig ital d ose-range 

photogra tn nWlry sYS! ,·tn AUSTRALls m (Fraser and Edmundson. l OOOj. In the fi~t .step. all 

rt~ard) had la be a r lt·utateel. ca lculi ll ng Ihe spatia l R'§«tlm, detcnnln rng s ix pa rameters of 

or lellialion fo r f'ae h camera pos Ilion (x. y. z a nd Illret ang lf's of orl.-matlan). The s tation of 

the camera lu rela tion to each Image Is ca1tul a l~ respective ly . ""il1g ' '''ys' which go ftorn 

Ih l' Cf' llIre of Ihl" Il'.ns to thl" palms on Ihe fnun c (Flgur!' z.I Oil page 7g). To proru rl' th'f!'f'·di 

ro, ~ns l on a l l l y . onp. 51'1 cotlslSl) of two plcl ures. WII h this melhod ologv I o btai.,", mtellsurl" 

JIIl'ntS. which i! u.ralll l't'(i accu ratl' cllculallollS of Ihe o hjecl pol liO a ll 1101' hanc.lprln ls. 

5 .3 .8 . Dl.'tcrl1IinRt iOll of IrRnt'lprint di,,,,.nS;,,lls 

A fll'r lu('C","sfu Jly rulbl ng thl' step of orienta l Ion. points a ll tho! f:Klletne ends of tltl' ha nd­

prints could be me;t)ured (Flgurr ]11 o n pagp. 70 and Tahi r 5 on past 10). using Ihl' AUS 

TRALlSIl' app llnl lon 10 dclem ! hoe x • Y z va luu of Ihe laller pol lll~ of In l,oreS t. St-1e(:led 

spal lal dbllnces bl'l ..... l'l'n t hest' IlOint.~ « mid hI" dlrecl]y n lculall.'d Ihl'f1'a rtl"f. 

5.3.8.1. Tn t far applicability oft/,f' pllotogmmmerrlc ff!Clmltlut! 

Bcforr go ing 10 the fll' leI 10 record 1101' hand pl'hu" In the c:av~s. I wa l1led to makl' ~U rt, that 

Ih .. p hotogra rn melrlc t!'Clinlclue pro" l'd useful to r!'Cord wi th tile pronolw d attullIcy. 1 tllt'rl' 

forr tesII.'d thl" l!'Chniq u r. 0 11 3 l\a ,tdpl'hlls prlnled It}· n'}'s~ lf 01\1 0 a sheet of pa jlf'r. The rc' 

.... 1t;IIg measuremen ts Wetf' cnmpari'd with "lanual Ineillo uretnt'n!) obtai .1t'I1 on th .. sa rn ~ 

" 
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lIalldp""'" of 'h~ "'~5J'm C. P'· R ... ""IIng. M~~.url"ll. /d<nllf}lng IIfETIIODOLOCY AND fliCIlNfQUES 

prin l'> . Th"se nwaSurernemS devia!~d by less than O.2rnm. Om! print was measured th ...... 

limes on differrnt OC .... ~i(][l~. Th",... m" a5ureme nl'> did not vary more than O.lrnm. 

5.3.9. Tecllniques to acquire tile prints ofEBC (SET G) and 

DK(SETH) 

The equlpm .. ,u . such as Ihl' callhrnlffi dIgital camera andlhe hand-hrld callb"~led frame 

Wl'r" provided by tI ... Deparlment of Geomalics at Ih .. Univl'rshy of Cap .. Town !O record 

Ill{" handprints a second lime (fi lM Ilmr was the apl)iicalion o fl"chniqu" B). J us .. d Ihe ..... me 

",,"' .... dnS sy""''' as described above Is"" I~chn Ique B). T he lack of a d is lrihut lona l map of 

the handprints In the [al'es made II difficult 10 assign Ihe same numhns 10 the Same hand 

prlnls previously recorded With t('fImique B. Only SET H (DK) was comparable on a print 

10 print basis. J obtained o,'etvirw picturcsofDK. w hich \\(>fe delailed enough 10 Iracf back 

th .. old number ing sysl<'m. The overviews of EBC could, unfortunately , not be used . as Ihe 

cavil}' ...... s too dark and the s mall nash of the camera was unabl .. to lllutl,lnale till'S{' o'·e r· 

views to an ext~nt that the num~rs were dearly vis ible. O'rrvle ..... s In Ihls srn~ Can br de 

scribed as IJiclure$ taken from various points of lhe cav~ 10 docu","nts the general 

appearanceof l he cave u well as the nurn~rlng sys tem. recording about 50 handprint s at a 

lim~ in on" picture . The overv;e\\s Wrrf' not made for measuring I)urpos"'!l and arl' there fore 

not recorded photogranltl~tri call y . 

5.3.10. Techniques to acquire sets Cape Town (SET A), 

Clamvi/liam (SET D . E) and CaJitzdorp (SET F) 

TtJ., abo\'r described technique ofphorogrammetric~Hy recording the handprints in Ihe 

n"ld also was app l if'd Oil the comparati\e prints of SETS A. D, E and F. This w as done to 
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gu~ramet" cOfllllarabllhy 10 Ihl" SETS G and ~I from Ihe caves. Each shl"f!1 of pap-er wllh an 

l"xperhul"ntal prim on was laid oUi flal on the ground and l"ncluset.! in Ihe control polnl 

frame I used for oblalning lhe handprints al OK anti EBC. Two pklUres were laken frol11 

dilTerenl positions will> the same pre-calibrated camera. as Ihe One in Ihe field. Following 

Ihis. spalial reseclion and intersection could he conducled 10 Ihen ohlalned points of Inter 

..,;t In the Image (Figure Z4 on page 78) , The portrayal of the laller will folluw now. 

5.3.11. Characterizalion ormeasurements 

All I)rlnts from Ihe dlffer~nI dala.~"IS \SETS A _H} were el<amlned ~I\d measured. The 

lenglhs of each of Ihe flve flngers (m·q ) was laken. fro m III' to Ihe IlOlnt where Ihe heel of 

lilt" palm ha5 lis largeM r.l<lension lowards Ihe dislal end ofth., hand (Flgurt' 18 on I'age 70. 

Table 5 on p3gp 70) . The hand lenglh ",e3.'iur~ment (u) was obtained from Ihe III' oflhe mid· 

d h' -fi nger 10 Ihe prol<ima I end of the hand on Ihl' Hull' flllgl"l"$ side (Flguf(> 18 on page 70. 

Tahle 5 on pagl' 70) agref'Jng with the standartl proposed ",ethod for mrasurJ ng Ihl" hand 

lenglh 

.. Wit II r ftt, /mr of lite sliding calli!",r Iteld I'arnlll'"l I<l UIf' longiludinal axis of tilt' 

hand, rllf' flxNl anlt of IIII'" calliper ;5 a/igllOO willt 1!If' nt<l5t distal p.11I'ablf' Jlollll of 111<' 

slyloid process Dr Iltl" radl((s. Tiff'" s liding anu of (Iff' ra/lipt'f' ~ plil<l'fl :;0 lilal il m~kf's 

I/glu COlllaCl willi tllf' firs/IV rip oflhe ll1ild (middle) digir._ • (Loltman €I al. 1988: 

23-24), (Flgur~ 25 ou page 82) 

" 
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Furthermore two meilSUr .. rn~rll o rth .. width or lh .. hand ",""e ~c<lulred. ,h .. sub·diRllai 

wid! h of Ih .. ,.ahn (5). "~I .. "dlng from n"Kion creaM' of t he base of Ihe fo reflnge, \0 tiM' nu­

Ion crea!;l" on till" olher side of the ha",l, which 1$ eas ily ol>laln~ble In any handprinl The 

~ond ",,,a~ure rnent was of lhe 1o" ... wllllh o f the h",d It) . which readIes from Ihe b .. ~ of 

1/'" thumb paraUello ,h.,lh,eof ,he subdig; •• 1 width . Th~ laSI ",ea~urem"nl obtained Is Ihe 

1"" &lh of th .. palm (r). a 11 m' f,ollllh"l.I.,s<, of Ihe mlddle·nnger. and theftfo.!' Ih l' flexion 

cruse, 10 Ihe 1'loJhnal emllng arch of the hand 0 01 Ihe thumb$ sidf' . w hich 15 the dbtall'il 

paule polnl of,h .. ulna (Flgu.!" III '"1 page 71n. M .. asurem~nls. whlrh .... eft' n ndearo. ;ocum 

p iNe prints" ,,'I' noc u~ed for t he f'Ja ",111811011, 

TochKk t"" . PStIII$or",ydlffe~nlrla l~l~ .... ll h Ih~ fQrmu la HI!lInM'g and Ma'h~rs (199·lj 

...... compulM. my nlNSu.emt'I'll$ .-'\'dIO ~ ~ftrred .0 II", sanlt pol,us. Th~y olxained 

thlft n",a~ure"'m'J fOf Ihelr l'XPfll lTll'lIIs: I. total length. 2. ) " lxligl131 w ltl.h and 3. palm 

len81h. • ... ITlulaJ Il",g.h "as measured from Ihe wgf. o f .he IIp of III I'! m iddle finger III Ih., 
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/I ,,,,d prlnrs 01 'h, .. ..,.'~'n Ca~: HONWdlng. "" B''''''", '''''',,/(, In, . "'I:TIIOOOLOGY AND 'ITC/INIQUES 

distal flexion crease on the wrist Of the p.sUmatoo I)osltlon of this u~as<! in ca~ of in co Ill -

plet .. pr ints· (Henneberg and Mather.. 1994: 493) . • .. . The length of the paloll "as tak .. n frolll 

the flalon crea~ althe ba~ orlhe middle fi nger to the prodnlal crease on the wriSt along 

fhe s ame Une as Ihe total length· (Henn .. berg an MathPrs 199-1: 493 (94 ). In Illy exp .. riment.~. 

it was frequently dimwit 10 locate the discal n exion crea~e orth ... hand. as this varioo with 

Ihe pre.."".e exerlOO by Ihe print maker. I u$ed Ihe othe, s iUe of the dis tal end of the hand 

instead (Figure 18 on plIge 70) . "hich I (Onsi<ie,p.d. a mor~ SI ahle and r .. li ahle point. 

Hand length 

, Palm length 

~t "'~_".: 

Figure 26: ProposMi acquisition of handprints dimension after Henneberg and Mathers 
(1994) (note that this Is th~r approach of assessing the measures and not 
mine) 

• _" Tht;' ~ubcliBililJ Wit/til of III£' Itil lld was ntl's , unvl from / hI' O'nlll' of rill' '!'COnti mer 

a("iJII){Jl'lIdil"b~aI joJIlt /0 tile {'('mil' of lilt' fif,II IllNilcarpop/w/l1llgril/ joim. 71K' l'()5j 

I iOIl of Iht"il' JX'/m" II'Cn" c~I.iIJI<l'ffi by drawillg il/o!f"i I roug h I"de:>: fiuger anr/rlK' lill ir 

UlIgn imd IIlen by drawing illlm·/x,rpmdkl1/" r w / iJrm ;./ a ~1)(Jrt dis/iluer br-/ow /I ,P 
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1I"rtdfn"' .. ,.. 0( 'h~ .. "'~m Ca~: R",,,rrJ,,,&. M ... """,'8. 1<I."lIfy' .. , METIIODOLOGY ANI) TECIIIWQUF.$. 

nexlon Cfe1J5t':5 ill , he baS£' of rhe fillgl'r.!" (Hellnebf:/"g and MarlIer 1994: 494). 

Th .. ,neasuremenrs are 1101 5atlsfa~tory for my purposes as they vary. depending on how 

much the hand Is spread and where the perpendicular line Is drd\'m. The s ubdigiral widrh 

measurement . as I suggesllt.should rrly on rhe oUlllne oflhe hand ..... hleh Is (Jelermlned by 

(he hand size and nOl rhe poslrion of the I1nge",. 

Collect I ng $t'veral ~hn liar measurel1\er1l~. such as those of the length of' h" fI ngerll. has ,·ar­

lous advantages. A hypotheslLcd relation between lenglh mea&uremenlS oflh~ different 

fingers. allows for a .'>Ironger sraliSllcal Slatement. as a mulli variate analysl~ can fonduel 

Moreov"r. lf suml' measuremenl.'l canllOI be obtained. due 10 missing fingers. smearing or 

damage of the archaeological prints. a (onneel ion bel,,"een the Ii nger lengths could hel p 10 

ident i fy i ndivjduals or groups III thl' ca'·es. 

To measure Ihe prInts I wanted {O {'lIhance them funher and make. ifpDSliible. nOl imm~-di ­

alely v;slble parIS apparen!. To do so. r dIme an application capableofda5slfying pixel~ be­

longlug 10 the hand prim and 10 the rock surface. respec:rively. A ponrayal of Ihl! app lication 

and (he technllJue~ ul i II1.ed to r:n hanc~ the pictures will follow in Ihe ~t sKlion. 

5.4. IMAGE ENHANCEMENT 

This sect ion provld~ t he reader with i:lformatlon regarding Ihe funhervhua I enhancement 

of the Images of SETS A. D. E. F. G and H. The te(hn;lJu~s aflflappllcallons use<lloenhanee 

will be charae lf"rl l'.ed below. In a previous section of this chapter Imelllloned Ihe undula· 

,Ion of the rock on which thp, "original " handprInts have heen prirHed. Other reSCaK"e", 

dlsregarrtcd or simpt y o\'P,rlooked I hi. fact. 

As I had I he po»lbllity 10 measure th. Ilaramelers In Ihree d ImenslorlS wllh the I~chnlq"e 

prOVIded by Ihe phologrammetrlc ~PJlroach, I was able 10 evalUale \0 which excend Ihe rock 
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on which the handprlnl~ au primed curves. The lechnique and calcu latlon3 '0 rectify the 

errOr induced by the rock curvature to Ihe measurements wil l be explained ill this chapler. 

5. 4.1. E n/]ancement 

An Image grnerally conslSlS of layers or Specl'" of different colours. SaleJlJle Images. for eX· 

ample. have at least 12 layers I neluding hyper~peclral one~. such as Infrared and ultra ·violet 

In nom,al photography not as many layers are needed. as the eye is no! able to perCl!ive 

them. The basic layers ofa picture are red. green and blue (RG8). e~ch pbel of an imag~ be· 

Ing Inadr up ofa combination of various intensities oflheS<! three colour compouenlS. To 

enhance Information in one layer ofa picture FleceS5i1a'es overpowering informatlon In the 

01 her re.nal nlllg layel"$. In thr images with Ih~ handprints , red needs to be enhanced. imply· 

Ing Ihal b lue and g,"""n parts of pach pixel will he ~uhdued to a certain degrep ill favour of 

the red. leaving the lauer ItHens"y to emergf' more clearly. The more red there Is h' a pixel. 

Ihe Utore red II will appear On Ihr SCreen iflhe olher layers ar~ rO!ducro. Becausr Ihr hand­

prints are red or conlah, a SubMartlial amounl of red pigUtenb. Ihe blue and gree" !larl!, of 

the image can be subdued to make the rl'd particles {or rfflilixels oft he Image) amllherefore 

Ihe hand print clearly visl ble. The ~1ll0unl of the adJlts~ment of Ihe colours IS dl fferelll In 

each picture. which 1l1akes batch processing dlmcult . Batch-processing combines several 

steps of work and applies Ihern 10 a stack of fi les (In Ihis casp Images) . The user creates a 

"halch-file". which contains ~he Information of worklng·Slep5 ~o he applied to ~he Images 

and the order thereof. To simplify ~hls I will give .. n example, 'nll~ colour mod .. of 500 pic. 

ture§ has ~o he cOllverted ffOUl colour 10 greyscalp and to he !'a'·ed afielWards. It will take 

longer to open cach pirture. convert arid Ihen SlIve it. Individual ly th .. n to use halch process­

Ing. Balch files hr Ip shorten Ihe procf'ss. by programming Ihe com puler to fp.pr.at the de­

sired tasks a given flU"'''''' oflim ... ~. 

" 
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1I, ... d",II ... of.he "-~s'em eil,..; R<'<'Of'dlng. M~""urlng. Im-n"fyl,,# _ METIIOUOJ.()GY AND n:CIINIQU£S 

!magt's which Wt'rt' nOl dt'arJy visiblt' now net'dt'<!to bt' enhantt'<!. This process is railed 

scgm~nta!ion. FOrlhis reason I appllt'<! the Image processing application ERDAS IM.ACINE 

8~ . w hich Is mainly utiJizt'd fordM~lfication ofsatt'lIlte Images. but abo offers a variety of 

other G IS related $ervices, which I will not dlscus.~ herl!. With this software it was po~sible 

to tla.-.si fy p ;xels wllith belong 10 hand-prints and IHffert'ntlale these from those pixels 

which belong to Ihe background wal l. Us ing the different leveL. of colour of each pixel. I 

enhantt'<!The ima~es by applyln~ II supt'rvlsed classification. which is normal I" employed 

to manlpulale satellite images. A s"l)ervi$t'd dasslflcaUon generates clas.'<f's of pl~els. the 

parameters of which are defint'<! by tl)e u~r of the application. An unsupervised cla~slflca · 

tion define:; and creates in OPfKlsltlon 10 this it.!; own daSSI!5 with only the number ofthpsp 

preset by Ihe u~er_ 

In a firM step I had to establish a signature layer. defin ing pans of The Image Ihat rl!senlble 

handprinll; and olher par' that reneet wall, algae or frame. I assigned different colours to 

each of the duses to dlsllngtllsh them later. The 81111Ucal1on was lhen able 10 assign lhe Illx· 

els nftm image to different classes. [n 11M! end a plclure is treatt'<!, In which all plxpls ~re 

dassifit'<! to olle nr anoth~r claM. depelldlng 011 their similarity to either of these. 

This amUalion 15 determined by the ir spectral Eudidean distance (or relative resemblant{' 

of Ihelr plxe I·composillon for a definition ~e page 105 in Chapter 6)10 any of Ihe U$er·as· 

~Ig"ed classes. A pi~el rontalning a lot ofrt'<! parts is therefor ... e~pecll~d to be In Ihp "hand· 

l!rin'" dass. a pixel with black In the "frame" or "algae" class [Figure 28 on page 88). 
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Figure 27: RGS ·imllges (plc ture$ ' +2) clauilled to g,eY$cl/e-images (pictures , '+ 2 J 

5. 4.2. Batc/J·Proccssblg (ERDAS IMAGI NE 8 @) 

To classify the large num~r orimages.1 1\3(1 to rely on hatch-processing. As the plrtures are 

slightly dlfTe...,,,t . depending on the u rl<k1"ground. dayllgl" . position as well as thr. nashUght 

they"er1' e~~ to. the colour information oflhe pillels mUM "iI<)" too. Thus. hatch-I)rocess­

Ing provtddlmrult . bUI nOI imp0'5sible. as I ~ated no! one bur th inydjfTe .... m hatch fiI"" In 

ERDAS IMAGINE 8~. to dasslfythedlfferentdigilal phou)gt"aphs to,"e. 1000 picturesll 30 for 

each halch file) . OnJyclearima~ w~e seleaed for funherproeessing . ~ classified Images 

of !I"It oomparalh'e da.awls (SETS A-F) were ea~ily chosen. as the handprlnu dearly hroke 

away from Ihe hKkgrouI-"j OrIM" hlte Sheel ofpalJel"lhey "eno printed OIL Admilledly this 

<;elect ion Is subJective. as lhe "besl" picture ChoselL "1'15 the one Ihal ro~ponded best with 

" 
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the onglmll. alt hough the.;p claMlOed p ictures f"eS"ru hle each Olher dos.e ly. 

Figure 28: Image-processing in ERDAS IMAGINE 8 ® 

However. as nlcasurlng d imensions of the handprints u nder permanently varying condl · 

lions in the caves mllSI Inevitably lead to errors. I am convinced tha t It Is bener to do a se­

lect ion on the coml,uter. I ClIn compensate for n'ost of these errOrS on the computer {e.g. 

dim-rent lighllng due to difTe"",t Sun and flash exposure) and Can abo choose between im­

ages and points to n'easure without time pressure . w hk h I would have in the cave. For each 

original pkture I now had a claSSified dUpli ca te in ERDAS IMAGINE 8:1. ready 10 be meaS­

ured . 

.. 
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lI~ndprln ... ..,,~~ "·~.,,m Ca,,· R",ordlnl1. M~~5Url.". Id.",llylng METJIOUOLOCY AND TECHNIQUES 

Recording and processing 

Calibration of camera I 

Calibration o( (ramtJ with controlpolnts using calibration field In lab 

Capturing of Images with frame and objects of interest 

ERDAS IMAGINE~ B.O 

Creation of signature layers 

Classification pixels In the pictures 

I 
\ 

I Balch processing· classification 

Enhanced, classified, segmented images 
Rgure 29: Scheme lor su,nrllised classificstion in EROAS IMAGINE 8® 
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5.4.3. Greyscaling 

8"for~ I w~s ~bl~ 10 m~uur~ .'" haooprinU in lhi! im~gn. Ihcir ro llMu·modc had 10 be 

ch~ng~d from RGB·colour 10 greYSl'ak. ~s I .... AUSTRALIS_ sofl .... are tilo oil ly work wllh 

gre)'~lp image:<. Thechange from f<lM1Urlogrpysocalp had 10 be mad ... benun Ih" plnb of 

plclure:< comained oolour informallon. whkh ~ed 10 be ooo",,"ed. ThIs 511'1' wu con 

.lu[IOO again uslog balch· processing in 11M' ADOBE PHOTOSIIOP 6.0_ ~p"IIQllon.. The 

process of grey scaling adds thi! rolour inforrlllltionoflhe RGB ' l l etS logelher . Colours. 

which wer~ differpnt before ta~ thpy ~ppeared rM. blueor green). mlghl now IJf' rppre:<~nl ' 

l'd by Ihe same grt'y shilde. The appllcallon regulaled Ihe oolwerslon oftlM'colou, lofornta 

I Ion In all imagel.. u 111i£lng I he I'roa'~~ oOlahtl'(l from Ihll biuch uall1"I .. . 

5.5. MEASURING 

"hi~ "«lion ponray~ Ihe SICP of mllasurlng Ihll dhuclIslon of handprlOIli It Illustr.n~ Ihp 

a<bplalion of I h .. pltowgr~ Imllclflc IlOCht1l'IUl'3; 10 Mn ~Khaeoloslcal lOpic. I It pan ieu lar rock 

"fl. nM' work Ins §ll'VS. which led 10 ~sSC'mblag .. of measuremenlS will be oUllln(,,1. 

5.5.1. Resec tion and jntersectjon 

FIr..I. camera positions and Ofl~nta(ioll of tI", IWII image!i were acquired using the conlrol 

paims of Ihe 'rameln Ihe AUSTRALlS 'It appllnt;lIn ls""t;,,1 rp5eCl1on . Figure 2~ 0" 

page 78). TWlllmage!> art' Ihen p~libl!shed as 111"01' f'tll ;Iy. Subsequent ly . Ih .. polnt~ of i nlaeM 

can 1M' IIblalned usIng spatial lulefS<'Cllon. Tlv:s<' palms have til be ".arked and labelled Ihe 

saml' \'oay In hOlh Images tFlgurl" 30 On paS" 91) 
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Figure 30: White dots with green label on the frllme represent control points: the points 
of interest ere labelled rsd 

The x". y. and ~·coordinates of the desired points wer .. stored in a text-nIe created by AUS· 

TRAllS~. Th .. oJ!5tances between the points of Interest are stU! unknown. as I only ob· 

la lned Ihe coordinates for them. The calculat iun ufthe laller will be explained in chapter 5.S. 
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; 

~ 

enhanced images from 
image processing software 

( ERDAS IMAGINE 8.0) 

J 
Greyscale images 

(PHOTOSHOP 6.0 ®) 

AUSTRALIS@) 

Import images into AUSTRAlIS® 

I Bundle adjustment I , 

Digifise controt polnls and calculate camera 
positions using sp8lial resections 

Mark objeci palMS and calculate Iheir pos/lions 
USing spatial intersections 

, 
X-, Y-, and z- coordinates of pOints 

Figure 31 : Scheme for the acquis ition of X-, Y', and z- coordinates of the p oints o f 
interest in AUSTRALlS® 

l 
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5.6. DIMENSIONS 

An applicat ion WaS progril"nued for the purpose of converting the i"fun nation of lhe AUS­

TRALlS~ lexl-fil es to di sta n~es belween flOints of interest. The basic~ or the application 

w .. re r reatl"d wilh MICROSOFT VISUA L BASIC 6,O~ . It COIIiPUl e.s straight distances hI' 

tw .... n X- , y-, and z-coordlnates ofpoims obmined with AUSTRAUS~. 

5.6.1. Curvature 

These dist ances are .. ery pr .... iso-.. but lack a calcu la t ion of l h .. {urvawrt' . As ntNHioOl'd (hl' 

rock on which th .. handprints are Ulade CaU bend slightly (f' lgure 3Z on page 93), Th is can 

lead to a ~hoflening of the aelna l hand length. a~ \h .. hand bends around Ihe rock surface 

when printing on it. 

.traqII_ 110_" ...... 11 

.,....,.., ~ ___ A .... II ~ .,'0f9N ......... betw_ A """ II 

Figure 32: Rack surface undulation and implication for distancffs between points 

SITalght mt'asuremt'rl1 frompuint to polm will Ignore this b,,"d. To avoid this probll!tn I 

tried tocalculate or at least e:ltima t .. this (un'ature. This " CdS possibl .. as my method of me as 

urlng Illclude:l thr~ dltuension. I had two different altempl5 10 solv .. the problem. 

[n the equations utilis.-d. It must "'" hypot heslzed that the curvat tire 0 f the rork Is oom;lanl. 

By calculating the co rvat ure {Bogen Hinge"'BJ of I h .. Mralght distance. Ihe .. real" lengl h of the 
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Hondprln'$ Dr'h~ .... s!<m C~p<: Hrcorolng. M~a.<u,','B. Id ... uU},"II A/m'/I0DOLOCY AND n'C1INIQV£S 

hand Can be eslimat~'d. 

N 
~ , 

h 

• 
L b~ handl Ih M 

----
, 

Figur. 33: Calculalion of curvature In a two dimensional spacfI 

If we furllwr hyp<lthesl7.e the dlMance hetween polnlS Land M Is to hI'" our hand IN'8th b 

~nd N as Ihe lap polm of Ihe arch In Ihe middle uf Ih" haud (Figure 33 on page 91) . we can 

calculate Ihe curvature (8) using the formula: 

8""aXr 

where r Is Ihe radiusofa eirel .. nemed by the rock c",valUre and alpha ((1) the angle ,realM 

from Ih .. cenu .. of II .... circle 10 polnlS Land r.l (Flgur .. JJ on "age 94). As N com be mea~urcd. 

Ihe distance la} ufthe line belwL..," L ar,d N is knuwn. 

Beta (11) can be calculated by 
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' -he radius Ir) Is computed by: 

whUe alph~ (a) Is: 

a/2 
cosp 

a=180·2p 

This mode l assumes Ihal N Is enaly In Ihe middle bt'I ... ~n N and M. 

5.6.2. Vector cal cula tion 

I was nOi enlirel) satls~ with Ihecalru lal lon. btause It Is calculalL-d Ina Iwodlmenslonal 

space. To ha"e a similar result In Ihl"ft dImensional space. I han 10 ref .. r 10 VlM'lor calcula· 

lion. 

A le,el is defined by a point and 1,,0 VfflOfS. Ihr .... pointS in all. In case of Ihe handprhllS 

we ha,e Ihe pofnL~ for I",'''' I. PI . P3 and P4 (fordislancl!'! PI .P] and PL N). poLnls ror le~el 

2. PI . Pl and PS ,for distanc:e PI Pl and PI P5). pol illS for I., .. ell. PI. P4 ano P5 (for dLstances 

PI ·N an PI-PS) and points for Inoel4. PI . P4 and PI2 (for distance P4 PI and P4·P L2) . Point 

P7 In all cases has 10 be plu mbed down to the le,·els. respecdv.,ly. If no point P7 Is available 

no calcul.n'on of CII""'U~ Is possible. w hich will be denoted in the nil.' 

The aou producl oft"o v«IOts leads 10 a vet:lor which Is Pl''ll"''ndicular 10 bo lh s ingle .. ee 

lOts and IhO'fffore 10 lik" I.,,·el X I x ,Y 2 = N (nomlal veclor) : 
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. 1 , 
\{ .1: _ 

j .1',),2 , -( -, . .-
/ 

, )' 1 -, - i )'2 : [ .-

n II)' = J , 1 .\"2- j xl -, .-
II: 

k xl .\'2 - k .1'1 .1'2 

N ha~ to be- nomill.ut'd. ;os II un be ~rbllrarily long. This Int'/III) that il has to t... divided b" 

1"'0 ...... I .. ngth 10 nrlng II to a J~ngth of I (Elllhelt!o,t'kror( . Anoth...- """y of silO\\jng Ihb 

equation: 

" 'StalKf' (d) 10 uro 1>0'111 uftll(' 1,,\'''' l!o nlculalt'd by vunlng the roordinal .. .sofa point Into 

Iht' "tu,,! 1011. 

[II duo .. ~aml,le thl~ b polm P7. n,O' dbtanfeof"ohn P1 from lhe Il"'cl b then kll(,"n aud 

can be (orrected. As alll>olnt are now I" II ~Iralght Un ... the model can .... r..-rrK! 10 as IWO 

di mensional and tIlU~ distante can I>e compu'l'd . 

" 
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tlllnM(:tlon of nx:k surf.c. with handprInt 

.. clOr 2 

_ctWIedby __ octota 0 P7 

- --, 

handprint as ... n from above 

P5 

'" PJ 

PJ 
0 -

] 

Figcve 34: Scheme to .x~in calculation of distanCfts (in this .xampJ. PI-P3 and PI­
P5) by means 01 veelor calCUlation: P7 i. plumbed to the levallo .nsure 2-
dlmenslonaJily 

" 
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(X-, Y-, and z- coordinates from AUSTRALlS@) 

creation of application to calculate distance 
• (Microsoft Visual Basic) 

Calculation Of vectors and levels for handprints 

Calculation of curvature 

Distances between measured pOints 

including curvature of the wall 

Figure 35; Scheme o f measuremtlnt extraction from MICROSOFT Visual 8 asic® 
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Hatndjprl.l1ts of the western RESULTS 

prilntnlakers in some inf'enenc:es se-

of lextilnt cave ........... in a sillgJle cave. minimum numller 

dhridualLs f.llVll'HI. a term in ar(:haleozoIDlclJ!.V to estimate 

anlm,als at a two must 

account a cannot deriv'e 

hand.pr:int measurements coillelcted in re!leolbl.e one same animlal. W, ... nlrl 

or even a cOlmtdnation or more eXlpeI'imten.tal sets size or COlllPiosiiticlD? 

to es1[abUshe,d in Wllich a common source a set 

measurements or va ria. biles} 

mE~thod'DI(Jlgy must account 

into cOlrlSi.del'ation: 

9 measurements exist 

9 measurements exist 

some measurements exist 

some measurements exist 

were cla:ssified as ha'viotl! distinct aUlth()lrsllip were: 

sufHdentlly d.lffE!reJlt on 

sufHlcientl.y diffierEmt on some. 

99 
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HlJlnd'orints of the western RESULTS 

ex,amlinati,on ...... n" •. 1 CiDnCeJrttrate~s on 

a CUllSSllucanon com-

cnnb'oilled .. "' ...... 1''111'n' .. ntc were examlinled, as to wtletltler 

tests were cOlndluc1:ed aSDeC1I1C 

to ..... "" ... , ... errors were to 

ence ar(:naieOJOJiUClU sets. 

ent n"'''I:!D''M,"~'''' 

an error 

It was errors 

contrast 

tween 

on 

as an over-

astn 

to assess, as I am ...... "._ .... 

statements I can 

are can 

measurements 

100 
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HaLD~prl.nts afthe western R«Ol'dlog, Me.5Isw"lng. IdeJ'Itl6r1ng - RESULTS 

"il1ldi1viduals"-le'vel is eJu:sive. bec~lus,e statements are on assuDllptJion 

in Vat'iOliS I'alcto!rs are 

int1livitina1 r4estJIlts to an extent where no prf!di4tti()fls are PO!$sU)Je. 

to 

as ImpU.ca~tiOlls cannot one 

are 

measure into account mliltirva.riate OOV.!ul(in(:e structure was 

rI<l!1 UJ:U t:fotlellinR in is 

as dis:tallce is a constant 

........ ULU times a Inr.arh-atlir 

Is: 

n constant covariance mliltrilx is es-

a mean inc:lividtlal vector measurements. 

means (talrgE!ts) is m s 

vector 

its imre~ie .S 

101 
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HaodJJIrlnt5 oithe M/estenr ReCClrdll'JR, MreasurlJ:lg,lfJ!entl!ljrlllg - RESULTS 

is COJlllputE!d 

n 
1 

= n-l 
i = 1 

I applied dif:t:erent mlethods varjious graphs to denlon-

strate 

use 

tween differient sets Dfilandpl~ints: 

Hieran::hical a)'Ulle,mejrative nlet/]'ods start items 

most sinliJa!r 

.ornnn..: at inc~reasin.Rly 

apl;lliE!d u,h',-h are ..... ,,,,,"'~ . .,.H,, S);leakiI1IJl hier.arclllic;al aJIU!J.ollller'lthre 

ditl'ereJnt p,aralmelters in 

to maximize 

clusters " ... [~.]inli]ariti4es or distanc,es bl~twieen 

gr(mps. or betweEm 21roU11lS or,-... n_ are definled as 

near~tnejJlhl~o~lrs"~hlem~n ConnectiollS are sin-

beltw~!en cases anid cllusltenil" ()\ldlendel'fer 
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prcKl\lce more ac(:unrluJ.atE~d 

ComJ)le1te Unk,lge cltJlStc:dl1lg in contrast to to minimize Intra-cJ1.ilst.~r QISGiD(:e 

case, tellding to create smaIlt~r more cOlrnp,act CJtJIStE~rs. fU(.Wl[ne: pat'aUeJ in tree 

structure. 

two incUvidw1Jls, are most 

one anotller must a specitil'!d aegree 

succession ot lnatrlc::es, 

deJflm~ on nearest neJighbOllr" (::ihrerulan 

as hOlrnoJgellleolLis as POl!lSil)le, 

error sum sum 

il::ru:'~r"orl di~vi.srtiojrtS or distan1ces clu'ste.rs to 

tTr(lU rl~ siuc(~es~iiVlely in 

as error sum nt.~:nfl:lrl>.C;: is min-

imum pos:sib,le ... 

mean 

clUl,ter to wh,ich it beI4rmf:l:s. measure stalndls 

clustelrs are cO[lSi<JlerEid 

error sum 

SQuares are CODlbilled. 
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error sum is 
n 

2 

i = 1 

wtlere xi is score 

warns a clu!~ter amllys,is metb:td own n<1l'H-... 'rniinO' on 

to ensure on set 

is to it 

terms it 

is 

reason I am 

a 

we 

is 

a 

sets 

sets sets 

measurements are can as to 
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di~,tal!1CE!S are Ll4U.J.U'lCd.1I (JIIStalOces, u' ........ h is in 

= 

XJ2 
IIIIIIlIllllO .... __ 

d, ,. .. 
N .. .. ,. ., , 

XI2 -- - ......... 
i 

1 

iIIlJrst,ateld on 

rii<::t,::'M,rll n .. , ... "' ....... two 

tion " 
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rJf'vari~iti,on anCl errors 

Mlthin a 

explerimelnt tests mtlllti]ple wllichare known to derive one single 

is measurer. 

extent not account 

next to an~.lv~:e contrast beltwE~en two di!itil1ct ot.servE~rs. 

on measurements two 

servers is not ac(~otlmtablle measurements. LlelllglU variab.les cOlrre1a1te 

N.~vE~rtlh.elles.s, ",,."', ..... measurements not cOITelate 

measurement diJfferel1cE!s bet\!v-een two nh:~ervel'l'i: are 

measures is imresltigcltelci, prol)inlJ( 

It was qUlesltioned Vl/he!thE~r measurements same 

tecltmlquE~s demOD!itraltes no bia:ses. MOireOiver itls intlt!re!itillig 

to wltlelthE~r measurements same 

one a 

V!Rrrh,ti".n in technlqule S110VlV'S siimlllrur plilttlt!rllis as variation two nh!~prllpr'S . .a."C"i5~" meas-

urements are su:ffic:ie:ntlv aiccurat,e, measurements are imldE~qtllat.~ly cOITellatilng 

ma,nu,u tE~chni(IUe prC)VE!S unre~liable as it is inaccu-

rate. 
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set of 4!Xperilrnelltal harldprints measur-

er. error crE!ated measurer to imllfec:ise me~lsuling 

on diH"erelnt hiandlprints. cOlllfirlm rE!lialtlililty olt mieaSUrE~mE~nts in a 

reJ,eatecUy deltennirled measurements case ina set case one handpri.nt} 

must 

same set 

variation measurement 

Relpealtal11ili1ty ttlerc~bv is 

wi'thin all cases 

vaI'iatiion in inc(ivildu;a) diffETenlces ratlhpr measurement error (Ack1errnann 

9 ditl"erelnt v~lrialt>les (mE!asu.renlent:s) 

vidluaJls were mE!as1Jfed 

= 

k= 

9 measurements '·.'.,.hll .... 6 on variation 

is not imp011arlt eltlo\llgh to inflluelnce variation wInch is retFlected 

statisltics test was to cornpute 
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re.:Jeo1irte" measures 

Qv· ...... ' .. in,."",.d was to measure a re-

one measurers assessments "",,,r,,,'''' 

same, imlccurllcy can 

scenario we eXIPe.:t 

"' ... " ........ occur. sUIn(lard rll .. ..,i"'ti ........ '" are so are ....... 11'10 ... 11'10"" ......... , 

at most 

mean mm 

measurer 
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mean mm 

measurer 

errors measurer are so 

no int'lmmc:e on 

measurers 

two or more persclns 

same variab.le (clet~~rrrlin:ing two points) in differient It was 

measure di5jtallces, r«~telrred to 

measurements are more difficult to assess 

colldluct:ed to examine pre!Cisely an nh'~lP'I"'lJlPr 

a des~criJ)ti(Jln to measure. 

are to recogll1ize, as one points needed to 

mine dl~;taJICe measurement is dUlbiousor to meas-

ure is uncle~ar. IlIlI:!> ·eUUl is neJl~lected in 

as it seems to mE~asurilng error nTn .... "", measurer. H(IWleVE~r it is not an 

error Wllic.h nece~sscll'ily deri'ves mE~aslurin2 imlccunltelly or trans-

to measure. I ~h.~.'fh~··-is a 

nh!l1.lPrvlPr to dec:ide wh.ere 

a scientist wants to 

error to 

It is pO~isilt>le to apl>rOlrlCn 

same sets me:aslL1fed 

how to measure helr/hiis lurUe~.s it is 

be'volnd helrlh:ls own statements Wllich 

one fl'ioull1P 43 on 

ama­

this 

mlC1I01e tlnl~er) or more \rari;abJ,es at: a tilme: to iexamill1e 

to extent actu-

aS5jocllate:d variation be1:We:envaJrial>les. 
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Variations of measurers X and Y the same fin!~er-dh:rtalnCEls 

130 

110 

90 

70 

~ 
:t: 
I- ::r:: Min·Max 

~ 
:r; 

Q IX IX 
l- X :r; :it 3: :r; x II: IX W W 
Cl l- I; b I- W W IX ffi Cl C) IX IX CJ 25%·75% 

~ z lE ;;J. 

~ 
Q C) C) w Z Z ~ W 

W z !:: ;i: 3: 3:: 3:: Cl Cl ii: ii: Cl 
..... ..... w w ... ... £; z i]; z Cl Median value -' ..... Cl IX II: .... ii: w ~ .... ii: CJtl CJtl 

~ ~ 
w W ...J 

::Ii ::Ii is is ~ ~ ...J ..... C) Cl Q Q w w ::Ii ::Ii 

~ 
..... CJtl a:l I: ~ 

z Z Q Q II: IX :::J :::J 

~ 
« :l :l 0 0 iii iii: :.ij :ji 0 0 :t: :t: 

'7 a. ~ ~ .,., -' ::::; .... ... I-
~ >- >- >< )- >< >- x >< >- x )- x >- x 

ph1otolgr4Im.me:tric sIngle measurements measurelS 

seccmd test inc:}U(led nine m(~as:uriemlelllts, caJlculatin~t thle co-variances be1:WE!en 

se(:olltd measurers MPJ!\Z"'jireS1Jlts. I statistic 

aplJlied to dis;tin.guJish be1:we,en differ!ent sets 

1st 

nh,cOI>'MJ'''''''' measurements same sets nt ......... jrcwere si'!P1:lficalllt1ly I1'1H ..... _ 

a D-'VaJlue differenc:e can undel'St(Jod in se,'er.tl 

v8]ria1ble,s in a 

varilabJ.e. I or more va:r1abJE~s a subsltaIlticll error intro-

measurer, as awtlole 

FUlrtherrllolre it must an increas-

numl)erofvajriablE~s or cases, as inl1iv'idll1al errors sum. measurements 

or not at a substarltial varilati(JID 
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in Son 

,,,,t ...... ·,,,, to measure 

are 

or more 

ent measurers u,. .......... 

ent nh_I!'Vf""_ I estImate a UJn"''II'n.~ .. 
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measurements 
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dit):erent mleaslurirlg ted1l1lqlUes lPhotogramnletric or mallua:l). 

means means 

errors 
A 

I co-

variance measurements a set 

one to measurers 

same as 

I no sets 

a is on measurement mean are 

In most cases Imm. 1 

are over 1 mm can 

are 

measurements are to 

two accu-

113 



Univ
ers

ity
 of

  C
ap

e T
ow

n

HlJmdprlnts of the western 

use as-

on 

one 

asse:!.se!(I ........ ' •. ,.,."" A ..... u ... measurements 

Delrcelrlt re-

measurements must th.>'rF!fm' ... con-

maxirDulm error. 
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means 

p 

mm mm 

errors be;rw~,.n photcpgr..m!m •• tr~r:ally 

phlMognlmln~~ictechniqlleisDn)Vento accurate results. it must 

error is iD(tu(:ed 

tecltmil:tue should the~refore not 

means means 

measurements 

as sull>st.anltial errors can 

COE~nllclelnt r 

mrr.: 
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sec:ol1ld """' .... "" .... ,I"ln ....... t was cOlflQ1Uc1teQ to come 

It was eX~lm:lneid 

seem to .... & .. ';::;II..CI contrast on an ind1iv1d1L1al ona 

It was a a 

son 

I 

son 1 

measurements were 

was to re-

sets. 

it to assume are 

same, on measurements 

sets sets 

next to one 

two ona 

one sets cannot 

to on to 

an aOOU1011al 

same set or ... ""...,."n B c-
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one 

on on nine measure-

ments 5) into iUs one 

set a same set. toa set 

is one set same 

same 

same most is 

is to 

one set 

set not 

next to one means one can so 

more 

own 

cases 

can rises at 

cases sorts in 

it is to 

is 

cannot is case 

are not 

is in cases un-

are sets or 

as 

we assume a itis 

ent sets in 

to to on to 
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;:'lIIIUlI,1U to 

Aao" .... ; .. is are as 

measurements a 

some measurements re-

aUicn,on can It more common 

to measurements cave ftandlpr:lnt 

some measurements 

on on 

itS 9 measurements. as 

measurements were aDloliecl. IU'I:'''''"U~''I:' 

to .... • .. ...,,,,, ..... 

handlprin1ts are not ..... lrl-.... "" ... ,.. 

two more measurements were UlC'lICI.lCU 

as 
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as milddlle-f'inJ~er, 

contrast ShiDVII'S 

wildttl-mlea:sul'enlen~sMei~nnl~t~l~t dls:tin.gujishing betweE~n sets 

differlent pe4,pl,e, even Me diJlt14cuJIt to measure exhibit a 

tion. "lu·th.~1" n~dllctiion measurements to two (mld(lIe firu,."" 

on 

er dltltlCllJty in dis:tinguilshing be1:1weE!D dusters. 

more measurements are avaiJ:ab.le, 

dls:tinguitshilng betwE!en sets dU'fer,ent peiDpJle are. 

analysis can in to unr'elhlble condmiiol1lS. Ith c1tlstl~r al1al~/sis itls imJ)os-

to one valrial>Je. 

same pelr5(Jlns sh(Jlws itls posisible 

to distingallsh bevweE:n R:rOUIPS oirhaillds dlfre~entpersonls,aSDril!ltsIM 

son one anottler. 

de][lelldlngon vMiabiresa~'UE!dtoanlalv:sls.eventmlpO!.sit)le. 

as a Rre.ater vMilati()O are more di:tUcullt to assess, 

Me imiP0I1arlt 

on means 

sets C 

a It is not 

to use measurements inter 

one measurement is so in cases 

sets 

er cases meas-

are not or 
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same 

or more 

I UULlllL,C nine mt!!asun~ments 

on 

some 

on 

nine measurement 

on 

cannot UU.UIIgtllsn 

a two measurement """" ...... u;; 

asa 

.. " ... on ....... ii ...... £ ... measurements. Ncm«~thlelE~ss. 

as was UUULI.ICU on a """A~''''; 
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~ren1:m~~suu~m4entpattelm(.rdliffierent~{aniableslmleasuu!mE~nt:~w'hi(:hare orwors!.'! 

at differientiatjlng bef:1l1VeE~n on 

on on 

im::lic.ate that it is dangief(.us to assume 

same peJrSOln are id,enltioll or even to so, on one measurement. 

a to come a a 

to see, 

test in no 

to come 

sons 

I into are correct 

seem to into MO. notev-

is ina cases. 

", .. in"", have the colrre:5p<)fl(Ung n.unlbE~rs. IdE!ntilcal nUJmb,ers next or 

one am)th~er iJldi·cate sjimjilar'ity ot'l)riJlts ell same peirson. 

melthatris sltlovved a stntn24er felsenlblalnce same peJrso,n 

tOV1,anis other ma.tcl1linjg plrlnts. I""nortl'l,." nine measurements "nlrtl'l,." exami.natti()n, a 

same peJrsoln 
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two measurements - IIII'IUlU<""" +'1 ... .,."' .. 

on on 1) or nU'UUJn:;; 

pel"CellUll5fes can as 

same 

F 
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res.ul1ts is vaJ'iation in 

thE! halndpn,nts is smallE!r. I'urthelm()re. most inrllividtll!ll 

5 to9nor as a com-

IUs 

one in one 

set 

to measurements to a use 

one can as it to 
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SETA .j)o 

01 

('I') 

...., 
SETS 
SETC .... 

0 ..... .... 
SETO ..... 

I\J 

& 
..... 
(..;I .... 

SETE .j)o .... 
01 

SETG 

I\J .... 
SETH 

SETF 
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Pers.A 
Pers. A 
Pers. A 
Pers.A 
Pers. A left 
Pers. A man. 
Pers. A man. left 
Pers. B man. 

CZD 20-15 
CZD males 9-5 

'",n,J:lI"" 9-5 
14-10 

CZD females 14-10 
males 

CZDfemales 
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middle 

Min-Max 

25%-75% 

inmm 

Cl Median value 
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on setmeas-

not 

as halrJ.dl>rillt sets one pel:SOIIl. I can di5.tin,gu:lsh beltwE~en suttset I, 

which reJ:.re~lents one hallldlflrilrJ.t 

ltwo dilrlerellt measurers. 6 

a ca)lliPE~r. StlbSE!ts 8 

7represEmt~;ub:setsofpen(m time me~astlred 

9 to 

sonS C {COIl'TCO delnOllsO'ate .. h ....... }, • .,. v.arid:ltiClln w'ithiln one penson 

can differerlt A fewoutllien su b5.et 9 extelfld mle whis~~ers, 

measurements abov'l'! median are mirrim:ally atl.~te,d. 

int,er-4::(mlrtiiie I'2lngl2!S are as foillow's: 

cent 

..... "rl'iI", is 

tions 

known as Jrupr_nUlU'_ 

IUs u::n':;'J.uJI to del)ict main prE!cet:lin,g sets. 

sets matric to 
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no extreme cases. It 

same 

ence 

in 

resent 

cates 

constant 

two sarnl>leS ............... '" 

it is not 
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ClW 

ClW 

lefts and 

EBC no curvature 

OKA no curvature 

OKB with curvature 

OK no curvature 

OK SOlAS 

CZO all pholtogram 

CZO 15-20 

CZO 10-14 

5-9 

CZO 5-9 

CZO 5-9 

CZO 10-14 

CZO 

CZO 

HandJ.,rlnts of the western 

..... ..... 
o 

Median value 

Fiaum 39: EXjr:Jer'im.!mtdll sets di'll'ided sex, coml,sIed 

was "ml'lniviclpn into 

a cOInp.aralble SarnpJle f":h1I"",iUiiam ~Ir.",~rllv e:lltist!,), 10 to 14 

RESULTS 

to 20 
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5 t09 

sam-

to 

vanauo,n are oeplc:teO are 

a nOllvliOllal:S. '0,,1'>,,1'1'> can iIJI ........ ,,"'., ...... u ... as one 

can 

are 

on 

sexes it beco,m«~s """,n-!>",,,,,.., 0800Jle are more vari-

sets more gelnelralJized statements. sets aPlpe«lr U,A"''''AU'U,,, 

to to 

one to "'_ ...... '~. 

in 

more iIJI'''''''''':U 

most """"Ul'U 

sex. 5 to 
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out thCllt grmNtll in UU'VS illUU 

in~lividu,altoin{IiVlidUlaL 

Pal1icip~lti(]10 oJt"Y4lUlle;E!r iIldi'viduaJls tJ"pr'pt"lrp cannot out. 

more fac:tors, as sex, are an,alysec:l, more difficult it is to state-

ments SU1PP4lrtiine; 

most striking is res:elIlbl,am:e in 

sets to set {(f;;!J:1'T'f;;! size re-

sel1l1blam:e to 

ation it seems to 

nor pers(]lns 

to 14 

arc:tule()loglcr:al sets can not 

5 to 9 or to 

sets 

vari-

one 

WI1ich set controJledob~;en'atilonsorcol1l1bimtJion ar(:ha,eoloJ~ic,al sets re-

answer QuestiOll, I rnlno;:f'Mllrtpn a matrix ShOVl/il1112 variations 

sets ofex)pel'ilIlel1ltal one diltTerellt sets are 

int:re,asing variation within axis sets are alloc,ated 

tion in a sets means ofdifTelrer.lttE!chni(lue~s (I'il2111re 92 on to 94 on 

matrix measurement fFi,pulrf' 92 on to 94 on 

variableismidldlefi~~er.aspr(lposed it be(:onles 

measurements is almost eaui'vallerlt to that that the variation the DK 

rep,res'entine: a 

is smallE!r matric IJUIJUOlI, 

we are dealing peo,ple smallE~r in statur,e. as halrldllrirlt-s:ize 

height are rel,ateld. view in tum means 

or were V01Unll!-
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er an 

set 

on 

more error sources are 

not 

were can 

not 

cause a measurements. a 

errors, can 

measure 

in 

sets 

cases,I out 

cOlmJ:Ul(;atlolls in 

measurements 

bel[:atlSe it is most com-

mon measurement 

to 1""&'0££0"1'0 cases 

some Cilistlerln.e "U""""'",",'" are ntll!li\P1rv-

is no ".U.;:IIUIIIII>UJ.~Ul(IUl.C L'll .... '-;x:' ... 

i:IIU"u., .... J •• J means are 
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disltamce in geller;al to each but are on a set level not unifonn enouf:!h to aplpeclf 

as one gf()U"::linlg. same statement can in 

in Fi(11u''''' to Fi{J1111''II> to 

then into unrelated slJbsets, inclist:in-

obselvation can on 

c1ulster anal vsiis. V\'ithlin the 

are more oua(eo within the in-

CTf'::Ii!li::pn diJati.on means IJUUl:l> must more clolselly n~lalted to some 

than to the rel;ati('nsihip5confir~ned the sinf:!Je JinJk.afl:e c1luslter-

wtler,e. in the ........ ,.-...."It..o ...... gnlptls llH01,...". on 

"'1'"11'11" 1 on 

on 

are ""UI" .... at one or 

the l..L, V1!,·prlnl:S. 

15 to 21 

sets intennirlgle, VII'hUst in 

was !li:uhriiviirif'ri into the 

.",nll''''' 121 on 

on 

f:!f()UJ:,S 5 to 9, to 14 

to examine which of these 

most to 

I can su,,~ge:st most halrldlJrilnts are more cl(]lseJly alSSClci'lted 

with the to 14 

that harldpdnts olf diJffer'ent 

their f:!fC1UIJ. Dlividi:l1ll! 

with or the 

the 

ar.rUI1"hC within the 

two grCllUps. I would also eX)Jlect 

sarnplle are linlited with harldpifints 

to to ... "', .... "1'iO a 

.LJ II. -c;aSE~S ClonnelcteO either 

are cOIlnE:clEd with the 5 

to 9 or to cases (wihic:h can seen as outUers.). FurithE!rIllOre hlandplrillts 

groups 5to 9 ex):>eclteO to 

the two f:!fClIUpS. 1""_ , ••• -- .1'#." amlon:g tJtlernSlelv'es, or 

more fre!qulently with the to 14 than with halndlr>rilrlts 

with 

then 
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on to Fiaure on 

to set it is sets are not 

Modislan~:ulshableSE!m~riili:lnt~leclustleraIlahrsis, mix 

area overlan is not n01t1c.~at.le, once to 14 are 

are 

to .. ,-, ..... are dJstrit.utt~ alnoflg the 

cannot 

as one set, 

not em,er~te 

measuremenm fFi'I7'II1'P 
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to 14 are so sinrlilclr to 

a clu:ster an2tlvsis 

to on 

set t09 apJllearto 

Fhrure 97 on 

to Fillrur'e 

RESULTS 

an 
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a 

sets. 



Univ
ers

ity
 of

  C
ap

e T
ow

n

HaodpdlJil"s of the western RESULTS 

+ as one 

in sub!!iets. wbilch indic3lte hc~terogeneilty withiln own set. 

I show that it to use a a 

to rather a 

is as 

ers such a it 

to in 

I to examine 

to to a in to 

the 

it was to 

to on same 

variation or worse 

It can wholp. populatiol'lS estimate 

di5;Sil1llil,iU' (SUb}p(lpullatioI1IS estimate 
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the f"nrrnul~ c;uollia1ted 

+ 

r 

= 

r -

aele-erO\lpS into account to estimate hei.ght itis to rep'resent re-

or a re~ltricted sets 

tog4~ther). I 

a reglressiion fOfDilUla whilch ol'iglnates 

aPllears siimjllar to one I want to exCItmine. As shoVlirn e.arl:ler. 

it is more 

to 

he~ghtinanunlreSlnc!tedagE~gl~UIP. the whole salllple 

to 

the same s8llflple. 

on ph()toJ~lnmietrlca11y a~;se:'i;sedl'. to 

a mean diltlelrerlce cm call:uliltes the on aVE!ra,!e Uiimne on 
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to 

on 

on 

difference of known VS. calculated age 

known population from which 
the regression formula is derived 

CZD = Calitzdorp • set 
ClW Clanwilliam • set 

on 

summed deviations divided 
by the count of indivdual cases 

H & M regression formula derived from sample set Henneberg 8< Mathers (1994) analysed 
1()..14/15·21 J 5·20 .. age groups (lOto 14 years 115 to 21 years 1 5 to 20 years) 
pho = assessed handprints 
man = prints (caliper) 

a 
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Ha~dprinaofMe~.em 

to can 

Calculated 

re~ 

l,,811C!!:Q()rp to 

:c Min-Max 

25%-75% 
and 1-I""rI"".h"",,.. and Mathers 

D Median value 

1ror-----~-------F------~----~------_r------~------P_~==~======~ 

100 

100 

oo~~==~=-----~~--~~~--~--~~----~--~------~ OKh6igl1I(CZD) 

western 

I SUlllle:st 8 

same to 
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to 

HailJ~~rliDts of the western 

on 

to sets. 

Calculated ages for OK and EBCwith Calitzdiorp 10-14 Min-Max 
25%-75% and i-IRI'Inl'!!MI'I'I and Mathers 

D Median value 

~r-----~----~----~----~~----~----~----~~~==~====~ 

19 

16 

6 

2~------h-----~------~------~------~--------------~--------------~ OKags(CZD) OK ags (HIM) OK Solo ags 
EBCage(CZD) ESC ags (HaM) 

............. ,. .. , we can eXlpec:t an 

tween .. "'y,...." .. ,' are at ".'''UJ,n.I 

same 

var-

ies 

3 means 
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most 

were 

can 

a 
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question arose, as to wtletJler in one row are Sillrlilclr to one anodler 

it were same pelrsoln, or more wtletJrter are more varia-

sUlgg~~stllng some was 

same oelrson arose. Alternaltiv1ely 

not 

no .... Uf'VP'''Pri locallt:ies hWlldllrilnts in cave were av'ililCllblle. I 

one 

cases, UlIr.f>I·f> two 

next to 

met 

not one anottler. 

next to a ina 

idlentifil:atilon was diflHCtJllt in 

valli OtiS clombirled errors or a nOJ1-a:!;so(:latilon. NOlne1thelless itls n01table 

Dilep~~IQ()f are alrraltlged in one hOlrizllntal rows 

to orin rows no n'h ..... p1l"Vlillhll"" rows 

to Fieure on 

in are 
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measurements. 

can as 

HlJlndiOrlJPllt. ... of the western 

measurements at a 

u'l .. i .... h meet 

two measurements 

was aODl1eCl to 

or main 

Re,C'ol'dflflll1. ~rea'IUl'J'nI:!'. Jd .. nri.Fivi".a - RESULTS 

I 

us-

to 

to create a 

I must warn us-

uu· ........... to more 

seems to Clelm(];nsltralte 

re­

in re-
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across site are more 

not 

same. 

or 

a 

as 

an 

are 

same were not 

one one at a time. 

a 

to are 

to 

not in more 

next to to 

to 

error on 

errors, it can 

next to 

halndlprints seem to aplpe4lr in caves. UE~co'ra­

caves are un-

prilmir~asaumivel~altra4~iUon. 

halldpdnts in 

pe<11ple in hUl1nan popiulaltion l:sctliCk 

tween SlrlJ'(le caves. UE~corated 
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exist in more 

ratio 

dilffelrerlt caves exist in 

contrast 

to lell:-llarlQ-

even 

as noneoc-
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HlJrn~prJ.nts of the western 

reasons it is dUIicult to 

ditrerlent caves to(!;ettler. 

RESULTS 

halnd]prilnts ot IcUtter,ent caves tOJ!:etller 

at two archal~ollogical 

in are idEmtifllilbJ.e 

milj[ht not ret1lect true ratio (FiII'{W,e 211 on on a ratio 

ratio at 

are twice as 

tions Is strlenl:l;thE~ned 

on 

is a ditlerenc::e in 

at 

de(:oratedmnoll-dl~colratE~d 

two catleg()riE~s is aJmlost to 

a ratio Wi1:hOllit UlnkrlOVlirtl prints). 

sel)arate:ly, it becomes two ditlerlent ratios exist. 

in numbers are alIlnOlilt 

T_1'111M.1·,pc.l to non-cJlecllrated pnDIS 

\AII .. H.,,. in are decoJrat1ed, 

reverse perCe!ntilgE~s 

!l<tr'n1'1101v contrast one 80-

In 

not 

ratios. 

are to 

came most current 

I cannot it as 

in a I 

at 
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Hatnd,prlnts of the western U"l'nrf'l'fnD, Measu!rln,g. Ic:lenitl6'1ng - RESULTS 

it ....... , •. ,"', ... ,,'" oelDOllewere 

not 

........... " .... not 

IO'lIleO to ei-

or can n .. , ....... t events or 

gelrla~erl'ng or status. 

occurrence 

two t"&'''&~~1 mean 

"' .... " ... A' ... event or rralOl11l0n 

onean,ottrer ~onsliaeri~~ 

caves 

as one aatas:et. 

same event. 

it 

cannot 

handlprtnts are aeICOI"8tl:!O. It more 

caves 

"' ... UlUJ, .... not 

same au-

nrllv",n statements to 
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statements are pn~lirnirlar:y, as 

is 

ter analysis cannot on Em:lid,ean oisltant:e, ",hi(:h is a relative 

measure. is warlted to eXamil1le, 

reasons behil!10 

hal!1d]prilnts were more one pers()fl. 

theJl1nOlre it bec,omles case a ... __ ._ ... oflleople certain must 

Orle ~IPI)f(Jlac.h was minimum nmrnbler 01ril1ldi'vidluals "'''l'O'''' 

ers in to~~etlller is know'n 

.n.r"'r1~,'_ itis po:ssilble to percEmt variation to a 

wOlrkil1lg h'Vpc'thE~siS itis aSSll1mE~d a varies 

mean, eouhrallent to a 

mean. stanolitrd de'l/iation acts as an indlicator 

indlivic:luals rE!selrnble one anc,thE!r. 

is fin'thl!'>rl1r1nl'''' aSS11mled pn:rulS wflos:e variations not oVE~rlaD are diffel·ent. 

itis polssiltlle to estimate minimum nmrnbler olfinldi,,,idualls U'tfNl[). 

test on orijginial set ot Iler:son or one 

per:son was respol!1si,ble test on set n 
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RESULTS 

a were re!mc)n5,lb:le pnllUS. I eXJ:,ect 

cause are some ha:ndlPrints 

ent test on set 

rev'eal a 2I'E!att:!r nUDllbe:r of incliviidu!als as set corlsists olt-PE!OpJle hef"Wl'lIf';n 5 to 

shjt)ulld not as Sil1l1UiU to one anotiler as an agie-nl!lalted 

set, as 

ore'Vi01JS aJ18I"sis it was sU,Iil:ges,ted 

idelntifiable if1ldhridllals to 

identi11able irldhridllals to 

to 

pel:cell1taf,(es are higher 

in size. 
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(pelrcerltaf!e) of' clistinJ1~uislllable il1ldhridtJlals to 

2 deflni1te illldhridlials out 

4 definite irldi'lridl1alS out 

set extlibited CiUlterent rE!sulltS. 7 \,11 • ..1'." lUI or 4 

in Wllich means 

ret::lre!lents a 

in 

hall1dlPrilnts varied mark-

flr(JiUD can th4!refOl'e 
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not a retlec:tion 

are 

creases as 

mean. 

it 

22 

were 

a in 
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mean 

mean 
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HandjfJrhllts of the western DISCUSSION 

scelnar:lo is not inconc:ehrable as BUlshI1rlen so-

deUes as ng[n(··m,ale 

a peJ:801rt. 

seems to common amlOl1lg M.In.t::mfl. 

regclfdsto 

uses obselrvtllti()OS 

to exp]lain phEmolmeflon as 

cave in an arc:haleoloilic.al 

corlsi(JlerE!d is 

wl1iI~.t women were a 

spatial distrU)utl[on in JKlJlDg 

occurrence 

is pr(Jlbalbly to 

are 

corre­

dUfiCllllt, as it 

sense must h ... 1th ... obvsical de:x:tr.a1 

to some teulale actllvitv. a 

BiE~se]le tiuUlerrnOl'e states 

on 

most beclutIful aniimtllr women are lik:el1led to ze-

harldpdnts dlsp.lay stripes or as I are dec:or.atelcl. 

to cave to cave, a geloelialj[satIon autltlors is dalltgerous 

to tencienlr:.y to dlfl"ereJnt aJ)peClfanlc-
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es caves 

statements 

lal~nl:tncaltloll1. in 

It 

cave 

western 

Hand,lJI"i;ots of the western 

ou'u,"",euto 

not nece~isarl 

a 

same 

sullSt.antial amount 

handlprlnltsisth •• rAFnr'A 

DISCUSSION 

was 

can identilfY 

one 

to 

new status. 

same 

or stone 

occur 

incor-
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or 

we or written source it 

to to two as were 

not 

or 

even in 

caves. 

it was arisen as 

a to most 

are to most western 

et or as a statement 

as van 

or were 

is at moment to answer, It is to into 

art imsLgery) 

events in th.~ wes1:enl Caple. accurate datil1lg-m(~thod 

a to an:5w4~lle I would not so to re··evanl-

ate earlier as lam sure 

would not nec:es!iarily eJ![clucie plossi.hilllties 

stat:ed I~arller lthat it miJlht 

unan~iwjered. is to to 

h8ltldllfiJlt Rlak:ers or were autholrs bound to ...... ," _.1_,,,) I 

eXllerim!en1:s. IUs impo!isiJlle to 8l1Swer as sources wldch 
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Hstndprlnts of the western Rec.:ord!fng, MelilSUJing, IdentlJrytllg - DISCUSSION 

not :~·,n ..... ~~ instructions or were ob,eved in 

de(:idE!d to experinrlenltal hamdlprmlts an 

were cOlm):,ar.ablle 

some handprjints. we w()Uld 

cave 

manner so 

to 

at 

I 
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Handi"riJl1ts of the western R«:ord!llJR. MeliswUJR. IdeJ1tllirlnll- CONCLUSION 

.......... u" ..... sets onto 

caves western to 

.,,"', .. "", ..... was .......... u .• ,.;; .... to measure eXlllel'lmlenltal 

ev,entmIUI:1es to answers to 

"'21r.2'nnn Vl/ittlina ua,[iiI:!lit'l[nll>'1'1'II.l1lC 

it was delmonsitra1ted 

in a .Uj;;;"'C< aCClllfClICV 

stt.ldjles were 

on 

one anlDtrler. 

re-

ent mE!asll1fE:mt:mts. CI[)mDlIlatlorlS 
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Ha!nd;pdnts of the western CONCLUSION 

dellendirlg on methclds measurements ap!plieci. L,elllgL[l measure-

ments gellenilly cOiTelate measurements. is imlp()ftan:t, as in a mlLUI:l-

variate ant31~vsiis one wr'on:1l vl:Irii!:lt,lp or measurement can rti~:tnlrl 

NE:verth:elE!Ss. ""t •• rlth measurements are i1T1!n(1lf'hlnt to di~itillgl1ish beNfeen illdi.viciu.1I.ls in a 

a 

10 to 14 

ments shio'W'ed 

nor 

iation cannot 

a to 

is 

are 

14 to 16 a 

a feirnilrlillie context. 

a 

same inciividllal 

one person was more 

its own ml:ltcltJ. 

to 

substan-

best resemble eXlpelimlental set 

Calit:l~dclrp in handprint size variation. 

in caves been 5 to 9 

HO'WE!Ver. iUs COltlcE:ivl:lble tlh.at 

one person var-

be re~iealfcli1. I measur-

to obtain a cOlrnp,aralti,,'e set 

in 

between sizes 

size to 10 to 12. 

some connection to a gelrld4ered 

sarnplleit possilble to in,,'es1tig;:lte. wllletiler sets 

ar-
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Ha~djpriJflts of the western Recc:mflJJg. Mreastirilllg. ItlfentJfIjri1Jg- CONCLUSION 

restric:tec:1 af,l:e JilliOUIJS alPpliedto sets ofllandplrinlts ti'oma dlssil11lilar a,~e 

............ 11"., cannot hP.observelcl. ESPE!Chlllly adJlaclmt 

in caves are, in a sense, not si,~nificantly miltC.hblg. Furthlenno,re, UUln:l~-

one can as res.ullts ClllaIIRe 

to cave to cave even in dijrlelrerltlCtca1:iorlS 

withi.n a cave, ,,"' ...... 1 .... are rlg:ht··ha.nd.ed, it is sur­

thl~reofdo not mirror H1L1lU.:II, as if t:teOiple 

Diep.kl()of'Stlelter \ ...... .I.'\.U I or 

are alrnolst C'I.fUGIJ., 

interest is ratio to in Djeplklloo:n~:raal u ... l!, ....... , wl'llp.I'p. 

of ciecorated to to 

in U.lC~.l~, I qUI~stionE~d 

western van RUssen 
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HIJIlI~pri.nts of the western R«urdmg, MeliJSUJing, IdeJ:1Uljrlng - CONCLUSION 

harldplrin.ts to art cateR;Il>-

des dUtfelrerlt caves as one 

inltra·-stlte contexts single caves are understloo(:I, as ratios 

of Itlanldprinlts to art categories in caves 

a certainty inclivlidu.als must COllttilbu~ato in 

a sinlgle stana,an] de"latlon or cer-

in 

to in an 

set a 

the 

set as asa 

are as one 5 

were 

a to ratio 

to smaUSanrlple sllze. as 

are bltlrred. inc:onlpiete or are thE~retore not mE~aS1UnJlble. 

incliviidu.als were respoll1silllle 9 cases 

pel~celltalges are identUlable h'fmdlpri]nt R!presenlts an 

pel~OJls were respolllSilllle 

millable c(mtributors cOl1l1paired to existing nrirlt~ 
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Rec:onlrlog. Me,liIsuJiog. IdellJtlJjvtos - CONCLUSION 

su(:ce~iSfill. as it aU()wt!d 

sp,edfled measurements to 

prE!Cis:elv to 

an inc:livldtlal, SCeJlari,os are cOlllcei1vablle; handlprlint measurement 

not enalble one to dHIeI'entialte bp.tvllp.fl·n irldl'vldua1ls, or halndlPrilnts 

sets I 

dl~(lduaJls increases future rE!sea,rch I 

sUJUlest a technlQtle ... , ... ~., ... illcfllrporaltes more sUJfl!2,est:ed nine measurements. 

pelrhalps area 

I am sure 

western 

to measure 

art ima2iery as Benz·Zauner et 

paJintings in Al1tamliraJ I am not cOllvil!lCed. tllOtllgh. ,. ... ~.,. H· « .. ~ill use 

on 

western at 

a pn~determill1ed size 

amI/or ind'eflilite. I 

sis to a oolllSildel'able degl'ee. 
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is bec:au~5e han(lprllnts are mostlv unllform 

in 

..... ,. ... """ .. aSi)ects remain 

even a rel'iltiv·elv unilform 
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I would the asa tool 

to measure use must not to as 

asa same same is true 

tion 

as ~ in 
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HlJlOdprlots of the western RE!(:ornflog, Me'!IIsUI"log, IdelrJtlljrlog - REFERENCES 

Ellectrolrlic resources: 

stature measurements. FOlrel1lsic Sci.enc:e IllltemIUi()niilll, 

gellld4~r iclentity in 

ern 

site char~lct4~ri:stilcs in 

obiservatioflsonnvopalrels in 

cave art. 1-4. 
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HBIlId;pdllts of the western REFERENCES 

an::haiool.og:y: an 

ancient enl!!Ta.vhl(!S in 

meat. WJimrat~ers:rarld Ufnl"eniltv 

roc.k-pa1nt1nf~S in SOlilth ............... "". ME!thllen 

into SOlltbern 1'l1l1\,:il ........... , ....... 'u A.rcltlaE!olc)giical Re~ifie,lV, 

pailntlrlg in 

sol11ltitln to multlplesmtlonana~vticalm'lngula~on. 

1 J. 
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HaJl'ldlllrin,ts of the western - REFERENCES 

....... "".1'1>&' ..... & inte2I'ationin tamarin \.:IIClIKU,UU 
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Ha!nd;prl.nts 01 the western Rec:ordlng, Me~~sw'1ng, Idel'1tiljrlng - APPENr:JX 

reOlres;sion fonnula for the ph()to~Jral"mletriically assessed CZD halldp!rinlts 
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Hll~pdlJts of the western - APPENDIX 

reaire!~sl(l,n formula for the assessed CLW h_Ilrln.intc:: 

person ::: 75.683 em + 5.2430 * CLW em 

Correlation: r .70943 
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Hf.lnllrprinl:s of the western Recvrd:tn2'. Mel!llSuJing. IdeJ'ltifjfing - APPENlllX 

reglreSl.ion formula for age of the asseSlOed CZD halndp.rinl!s 

person age ::::: -13.43 years + .17251 ,. harldp;rinltlenlgth in years 

Correlation: r ::::: .83661 
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H~mdprl.nt.s of the western - APPENDIX 

formula for age of the assessed CZD 

person age :: -4.871 years + .10005 .. 

Correlation: r:: .63728 
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HSInd,prl.nts of the western Re(:ord!log, Me.llsw:l0Il, IdelJtlljrloll- APPEN£IX 

reglreslsion formula for age of the assessed CZD hanidprints 

person age = -.2786 years + .07927" hanldplinUenglth 

Correlation: r = .71681 
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H~m('prln~~s of the western R«vrd!lng. MmlSur1ng. IdeJlt1.IJring - APPENDIX 

reglressioln-fclnn. for age of the assessed CZD hal1ldprints 

person age :: 23.214 years - .0414 .. hal1ldplinUenglth 

Correlation: r:: -.3319 
20.5 r--~----'-----"'-----------'----------'---'-----' 

o 

19.5 

0 o 0 

I!! 18.5 
<II 
(I) 
>. 
c 
:E 
IX> 17.5 
C> 
<II 

16.5 

15.5 

o 00 

14.5 
120 130 140 150 160 170 180 190 

handprintlenglh in mm 

to estJ;mafe 

reglre~;sicln formula for age of the assessed CZD harldprints 

person age :: 24.495 years - .0492 .. harldprintlength 

Correlation: r:: -.3930 
20.5 I'""'""'!'--......... -----===~-==------...::::::::===: 

o 

19.5 

o 

18.5 
I!! 
<II 
IX> 
>. 
.E 
IX> 
C> 

17.5 
III 

16.5 

15.5 

o o <D o o 

14.5~------~------------------------------~------------------------------~ 
120 130 140 150 160 170 180 190 

handprintlength in mm 

276 



Univ
ers

ity
 of

  C
ap

e T
ow

n

I!! 
m 
:>. 
,S 
<1.1 
m 
(II 

I!! 
m 
:>. 
.E 
<I> 
m 
(II 

Himlllprints of the western APPENIJV{ 

reglreSl~ion formula for age of the assessed CLW harldprints 

person age ::: 16.741 years + .00516 * har\dnrintlen,oth in years 

Correlation: r::: .05678 
21.5 

000 0 0 0 

20.5 

0 0 00 0 

19.5 

0 a::mo 00 0 0 0 0 0)0 0 

18.5 

0 0:>0 0000:> CIllO 00)0 a:D 000)0 0000 '" '"0:>' 
." 

17.5 

,.' 0 0 a:x:IXlDa:m:nn:xolI)([)f ill i Ii ill!! ! 'O:>ClDa::D<IDO 0) 0 0 0 00 0 

16.5 

15.5 
135 

0:>0 0) 

145 155 165 175 185 

handprintlength in mm 

rel:lrel.sic)n fonnula for age of the assessed CLW hal,dr..rin'!s 

person age ::: 16.665 years + .00550 * harldplrinUenglth in years 

Correlation: r::: .06200 

195 2050 

21.5 r-------.----.....,.---------.....----------------, 
00 o 00 

20.5 

o 0 00 o 

19.5 

o 0ltXD 0 00 0 o 00 !O o 

18.5 

o 00 0000 00 OOCDClDOJ)CC)O) 00 0 n r. 

17.5 

'V CD 0 lillIJHXIlDOCXt# liill.!!!!!!! 1'''" Ii I" a::DOO co 0 0 00 0 

16.5 

0000 co 

15.5 
130 140 150 160 170 180 190 200 

handprintlength in mm 

277 



Univ
ers

ity
 of

  C
ap

e T
ow

n

1.299969214 
6.075534064 

& Mathers f'lQ'Q4\ an~IIIIVt5ed 
14 I 5to 



Univ
ers

ity
 of

  C
ap

e T
ow

n

kncJwn vs. CalcullatEICI h.n.inIFit 

to 



Univ
ers

ity
 of

  C
ap

e T
ow

n

mtddle finger length In mm 

• • § ~ ! ij • • ... 
~,~ 

~ -~m 
~ 
~, 

DIIl1" 
[j,()OO 

~,~ 

~" 
~» 

~ 

~ 

~ 

OK'" -OK'" 
"'''~ OK'~1 
.,,~ 

~" 
""'" "'" "'''' -.... 
"'''~ """ ~,y 

~~ 

""~ 
""~ "'» 
""" ~,y ... , 
""d 
~, 

~. 

~~ 

O~, 

""" 01(14) .... 
~ 

"'" .,," ... , 
""" ... , 
~ 

DlI1~ 
01(1 4 1 

"' .. , 
Flgur~ 180: S.f-pl", of middlefinger length lor spatlsl proximity of DKA handprint" 



Univ
ers

ity
 of

  C
ap

e T
ow

n

cr t )4 0 

6r l)40 

(91)40 

"" IlC)40 

~~)l0 

D 9DIO 

'"" Zl)40 

COl )10 

C9~ )10 

"" 59)10 -• C9)10 

Ol)40 

I>O~ )10 

~ 

.~ 
• > - \:O~)lO -
" i9)10 

9O~)l0 " 0 
96)40 " .2 

• 6l)!Q 

£\:L)lO 

LI)lO 

~ ro 
~ ~ 

c 

ro "''' ~r~>to 
~ • 

Er)lO 
~ 

<n 

"" ft~ )I(J 

tz)40 

OO~)lO 

S.l)l(J 

Z9~)I(J 

LU)lO 

"" "9)10 

L<;)I(J 

ELL)40 

6U)40 

, ~ ~ ~ • , 
WUJ 1I1O ... ", 1"II50pqn5 

Figure 181: Bar-plot of $ubdigifal width for spatial prolClmity of DKA handprints 

~81 



Univ
ers

ity
 of

  C
ap

e T
ow

n
35 

30 

25 

20 

10 

(I 

2 vanabl~3S ) 

01<65 01<57 DK1"\! OK143 OK70 01<141 0K3II 01<161 01<1115 01<72 01<63 0I<7I! 01<133 01<75 OKloo OK59 0K54 OKli16 DKII14 01<65 01<67 01<163 01<154 OK36 01<129 01<162 0K23 N 
QO 
N 



University of  Cape Town

N 
co w 

60 

50 

40 

30 

20 

10 

o 

2 vanablE~S ) 

DK65 1:»<149 1:»<143 01<141 01<106 OKl04 DK38 OK85 CI<61 1:»<163 01<154 DK38 OK161 01<64 1:»<105 DK12 1:»<63 DK70 OKl33 0K75 DK79 01<100 DK59 OKl29 DK57 1:»<162 DK23 

~ 
!r 
~ 
~ 

~ 
~ 
~ 



Univ
ers

ity
 of

  C
ap

e T
ow

n

~ 
~ 
~ 

I 

~ 
:.J 

! 
i 
lI.l 

'5 
~ 
:l 
Ii:! 

(I) 
u c:: 

(I) 

2 variablE~s ) 

4500 

4000 

3500 

3000 

25lJO 

2OIX) 

1500 

100:1 

500 

o 
DKfl5 [J(143 [J(100 DKfl5 DK38 [J(154 [J(161 [J(11l5 DK63 [J(133 DK79 DK59 [J(129 DK23 

[J(149 [J(141 [J(104 DK67 [J(163 DK36 DK64 DK72 0K7U DK75 [J(100 [lG7 [J(162 
;;t 
N 



University of  Cape Town

I:>J 
00 
VI 

20 

15 

.. 

o 

2 variablE~S 

. . . . . . . . , . , . . . . . , . . 

I 

I 
I I I 

In III r I 1 fi 1 

I I l-
r~C"1 

. , ~ 
01<160 01<158 DKS4 01<141 DK87 01<163 01<159 01<149 DK71 DK67 DK23 DK75 DK70 DK39 DK35 01<13 

01(101 1;ill;111i\:l: nK14? CK1Q4 DK38 01<46 01<100 DK85 01<50 0K24 01<114 01<107 01<112 DK72 DKEi6 

a, 
If 
~ 

i 

, 

~ 
~ 
~ 
S< 



Univ
ers

ity
 of

  C
ap

e T
ow

n

~ 
~ 
~ 

§ 
III 

~ 
~ 
'() 

flO 

50 

40 

30 

20 

10 

o 

2 varlablE~S 

0I<1flO 01<141 0K87 01<158 01<64 01<106 DK46 01<24 DK85 DK50 01<114 01<107 01<161 DK39 DK35 01<13 
01<142 01<104 DK38 01<162 01<159 01<163 CIKi:l7 01<149 DK11 DK23 DK75 DK10 01<112 DK72 DK66 IC 

IX) 
M 



University of  Cape Town

IV 
00 
-..l 

EIOO) 

5((lO 

4000 

3000 

2000 

1000 

o 

2 vanaDIE~S 

01<100 01<141 01<87 01<159 01<67 01<149 01<71 01<163 DK23 DKl'5 DK70 01<158 01<64 DK39 01<35 01<13 
1'11(14" OK1Q4 DK38 01<106 DK24 0IK85 DK50 DK46 01<114 01<107 01<161 01<162 01<112 DK72 DKB6 

!a, 

if 
I 
! 

, 

~ 
~ 
~ 
s:: 



Univ
ers

ity
 of

  C
ap

e T
ow

n

Hlllnd'prlnts of the western R«:ordilng, Me~!lSuling, IdeJJdljrlng - APPENDIX 

o . . 

I 

I 

f--

· 

· 

~ 
· 

-
-

· 

I 

l · 

288 



Univ
ers

ity
 of

  C
ap

e T
ow

n

3 variablE~S ) 

Eu(~lid43an d 

. . . . 

I 

5 '"' 

o ~ ____ ~ ____ ~ ____ ~ ____ ~~ ____ ~ ____ ~ ____ ~ ____ -d ______ ~ ____ ~ ____ ~ ____ ~~ ____ ~ ____ ~ 



Univ
ers

ity
 of

  C
ap

e T
ow

n

o 

" ..... 
~ 

o 

HsmdjprllllB of the western 

Flaum 190: Ciulsteramil/ysis 3 variBb/~,s 

290 

Re(:ordrlng. Me'lsuling.ldeJJtl.tjring - APPENDIX 

-



University of  Cape Town

101 
\Q -

c." 

9 

8 

7 1-'" 

6 l-

5 l-

4 

:3 l-

2 I-

3 vanaDIE~S 

. , , , , . , . . . . 

o •• " ... J .... .. 

.. 

I 

f 

I 

I ,... ....... I 
'--'''-

,---
t ... ... ... .. 

... ... ... .... . ........ , ......... I' 
r-- ,---

01<107 DK72 DK39 01<162 01<142 01<141 01<104 DK87 01<158 01<159 DK24 01<67 01<64 01<163 DK46 DK85 DK50 DK23 DK35 01<112 DK66 01<13 

. 

., 

.. 

. 

~ 
i 
~ 
i 

I 

~ 
~ 
~ 



Univ
ers

ity
 of

  C
ap

e T
ow

n

~ 
~ 
~ 

Ii ..... 

i 
.s 
'a 

40 

35 

31) 

25 

20 

15 

10 ~ 

5 .. 

o 

3 variablE3!S .. 

. . . . . . . . , . . . . . 

~ I 
~ ~ ,--~ --

r- ~-l ~l It 
DK142 DK141 DK104 DK87 DK67 DK159 DK24 DK65 DK50 DK23 DK107 DK72 DK39 DK162 DK158 DK64 DK163 DK46 DK112 DK35 DK66 DK13 

('\I 

~ 



Univ
ers

ity
 of

  C
ap

e T
ow

n

3 VartablE~S 

2500 

~ 
i' 

2000 i 
III 
!D" 
::I 

1500 

OK142 OK104 DK67 DK24 OK158 DK163 DK85 DK23 DK72 DK112 DK66 
DK141 DK87 DK159 DK162 OK64 DK46 DK50 DK107 DK39 DK35 OK13 



Univ
ers

ity
 of

  C
ap

e T
ow

n

middle rmger length In mm 

• ij ~ ~ ~ • --~,. 
""" ~ 
~ 
~,» 
~,~ 

~~ 
CJO;C1S 
oo.11 ~ -~,r 
~". ~,~ 

~" 
~'" ---~~, OI( ,el 
~on 
Do, \1 2 
~,~ 

~~ 

~" 0I\ 1 ~1 -~,~ 
~"" ,." -"""" "'" "'." .." -~,~ 
~'" 
~'" 
~" ~,. 

~ 
CKl10 
~ .. 
'''''''' 01('.' 
~"" 
"""" ~--OM'~ OI(I ' l -~,~ 
~~, 

~'M -, 
~,~ 
~,~ --, OI\IQ 
01(1" 

"'~ 
Figure 194: Bar·plol 01 middle finger hmglh for spatial proximify of DKA (SOLAS) 

h<lndprinls 
-- --- -



Univ
ers

ity
 of

  C
ap

e T
ow

n

• • , . • , 
Will UI 41pIM 1 ~116!pq(ls 

Figure 195; Sar-plot of subdigitai width for spatial proximify of DKA (SOLAS) 
handprints 



Univ
ers

ity
 of

  C
ap

e T
ow

n

296 

01<065 
OK160 
OK057 
OK129 
01<149 
OK143 
OK162 
OK023 
OK141 
OK161 
01<142 
OK051 
OK038 
OK154 
OK036 
OK163 
OK078 
OK056 
01<158 
OK046 
OK146 
OK106 
01<104 
OK09O 
OK067 
OK087 
01<159 
01<054 
OK102 
OK110 
OK085 
OK071 
01<050 
OK024 
OK086 
01<133 
01<075 
OK070 
OK107 
01<132 
01<068 
OK077 
OK053 
OK100 
OK089 
OK059 
OKOSO 
01<064 
OK061 
OK066 
OK019 
OK094 
01<072 
OK114 
OK063 
OK035 
OK120 
OK079 
OK039 
OK029 
01<122 
OK028 
OK112 
OK105 
OK151 
OK013 

<:) 

HBndrJ,,·'n.tIl! of the western APPENDIX 

-



University of  Cape Town

L6Z 

DK065 
DK160 
DK149 
DK143 
DK141 
DK146 
DK106 
DK142 
DK051 
DK038 
DK163 
DK078 
DK056 
DK158 
DK046 
DK154 
DK036 
DK104 
DK087 
DK159 
DK054 
DK090 
DK067 
DK110 
DK085 
DK071 
DK050 
DK102 
DK024 
DK129 
DK057 
DK089 
DK162 
DK023 
DK070 
DK107 
DK086 
DK132 
DK068 
DK077 
DK053 
DK133 
DK075 
DK079 
DK039 
DK120 
DK029 
DK100 
DK059 
DK114 
DK122 
DK028 
DK161 
DK080 
DK064 
DK061 
DK066 
DK019 
DK094 
DK072 
DK063 
DK035 
DK112 
DK105 
DK151 
DK013 

o 
..... 
o 

I\.) 
o ~ 

XIaN3ddV - 'WlP.lo::J3H 

~ g: ~ -.,j 
o 

W3lS3N1. 3l(1 JO Slll1.l,dpul!I'.H 

00 o 

I\.) 

-



Univ
ers

ity
 of

  C
ap

e T
ow

n

298 

DK054 
DK142 

o 

Hand,.Inn!tJ!i afthe westen! APPENDIX 

-



University of  Cape Town

66Z 

DK065 
DK160 
DK146 
DK122 
DK161 
DK028 
DK158 
DK086 
DK141 
DK142 
DK051 
DK104 
DK087 
DK038 
DK106 
DK154 
DK085 
DK071 
DK143 
DK102 
DK149 
DK090 
DK057 
DK159 
DK054 
DK110 
DK05() 
DK163 
DK078 
DK056 
DK046 
DK036 
DK067 
DK024 
DK023 
DK114 
DK068 
DK133 
DK077 
DK132 
DK053 
DK094 
DK064 
DK162 
DK061 
DK019 
DK107 
DK075 
DK070 
DK066 
DK112 
DK063 
DK100 
DK120 
DK079 
DK039 
DK029 
DK105 
DK072 
DK059 
DK035 

;0 
...... ...... 

(JI ;0 (JI 

xrUN3'dJ'tf - 'BUJ.lRS'rIaw 'lJU1P.ltDaH 

~ ~ ~ ~ 

~ 

fUa}SaM alP JO Qlrr.lifJpirmiJ:l 



Univ
ers

ity
 of

  C
ap

e T
ow

n

H8J~dpl'lnts of the western Re(:or«llimr. Me,Blsulring, IdellJd"irlnR - APPENDIX 

o 

': II 
I' 

S~~~ ~. 
} I' 

I' 

}' 

~.I (I' 
~y 

(I 
;/ il 
) ). 

"}! 

SI r 

i'i' 

~, 

~ 

:' 

Sii' 

\1 : ~ 

; ~ 

C( 

300 



University of  Cape Town

IDE 

o 

N 

8 o § 8 o 

XIUNJIddV - lIUI)\m'''''I 'lIuf.los!raw 'tIu,p.lO:JVIH 

§ 
<;; 
8 o 

.... 
~ 
o 

WifJS"Atl "1[1 JO SJ(If.l4IiPllmj~ 

~ 

I\.) 



Univ
ers

ity
 of

  C
ap

e T
ow

n

302 

DK065 
DK160 
DK057 
DK063 
DK129 
DK161 
DK141 
DK149 
DK143 
DK162 
DK023 
DK094 
DK072 
DK154 
DK158 
DK089 
DK086 
DK100 
DK133 
DK075 
DK070 
DK107 
DK132 
DK068 
DK077 
DK053 
DK104 
DK078 
DK071 
DK067 
DK146 
DK106 
DK142 
DK051 
DK038 
DK163 
DK056 
DK046 
DK036 
DK087 
DK159 
DK050 
DK102 
DK054 
DK110 
DK090 
DK085 
DK024 
DK059 
DKOSO 
DK064 
DK061 
DK066 
DK019 
DK122 
DK039 
DK120 
DK035 
DK029 
DK114 
DK079 
DK028 
DK112 
DK105 
DK151 
DK013 

HandfJ'rlnts of the western 

.... 
o 

Recc)rdlJW. Mreasurillrg. IfJrentJI/'yIJ1R - APPENDIX 

-



University of  Cape Town

£0£ 

DK065 
DK063 
DK114 
DK100 
DK133 
DK075 
DK107 
DK086 
DK070 
DK132 
DK068 
DK077 
DK053 
DK122 
DK039 
DK120 
DK035 
DK029 
DK059 
DK079 
DK028 
DK129 
DK057 
DK162 
DK023 
DK160 
DK149 
DK143 
DK161 
DK094 
DK072 
DK141 
DK154 
DK056 
DK046 
DK163 
DK036 
DK142 
DK051 
DK038 
DK146 
DK106 
DK104 
DK087 
DK159 
DK102 
DK054 
DK110 
DK050 
DK090 
DK085 
DK024 
DK158 
DK078 
DK071 
DK067 
DK080 
DK064 
DK061 
DK066 
DK019 
DK089 
DK112 
DK105 
DK151 
DK013 

o 

XlUMIddV 

o ~ ~ ~ g: 81 -.,j 
o 

rua.}saM. arpJo 5;Jllrr.lflrpUBH 

gs 

w 

-



Univ
ers

ity
 of

  C
ap

e T
ow

n

Handpll'lnits of the 'WeStern R«:onlllng, MelfSWing, IdeJ:rtlljllng - APPENDIX 

-

304 



University of  Cape Town

~o£ 

DK065 
DK160 
DK146 
DK161 
DK028 
DK122 
DK038 
DK162 
DK141 
DK142 
DK051 
DK158 
DK085 
DK050 
DK023 
DK086 
DK077 
DK107 
DK114 
DK133 
DK068 
DK132 
DK053 
DK075 
DK070 
DK072 
DK100 
DK059 
DK120 
DK039 
DK129 
DK063 
DK079 
DK029 
DK110 
DK104 
DK087 
DK108 
DK087 
DK154 
DK056 
DK163 
DK046 
DK078 
DK036 
DK159 
DK071 
DK149 
DK143 
DK102 
DK090 
DK057 
DK054 
DK024 
DK061 
DK064 
DK019 
DK094 
DK035 
DK066 
DK105 
DK112 
DK151 
DK080 
DK089 
DK013 

<:) 

XIUN'ildJV 

..... ..... 
til <:) til ~ ~ ~ ~ ;!S 

w 

IUalsaM af{l JO SlfJrpcfpueH 



Univ
ers

ity
 of

  C
ap

e T
ow

n

306 

DK160 
DK146 
DK110 
DK104 
DK087 
DK142 
DK051 
DK141 
DK038 
DK106 
DK149 
DK090 
DK071 
DK159 
DK143 
DK102 
DK057 
DK054 
DK154 
DK067 
DK056 
DK078 
DK036 
DK024 
DK085 
DK050 
DKO~ 
DK158 
DK163 
DK046 
DK061 
DK064 
DK019 
DK065 
DK086 
DK077 
DK107 
DK075 
DK070 
DK114 
DK133 
DK068 
DK132 
DK053 
DK161 
DK028 
DK162 
DK129 
DK094 
DK151 
DK080 
DK072 
DK100 
DK059 
DK120 
DK039 
DK122 
DK063 
DK079 
DK029 
DK112 
DK105 
DK035 
DK066 
DK089 
DK013 

HandJllrlnts oftbe western 



University of  Cape Town

l()£ 

~ o o 

DK057 

DK078 

XIaNrIddY - BUIJVlJ',apI'BuI.lRSlraw 'tlu'p.lO:JaH 

o 
8 o ~ 

URlSiMt af(l JO Sllfl.:l1l1pitleJfl 

§ 
o 

w 



Univ
ers

ity
 of

  C
ap

e T
ow

n

308 

Handllrln!t1!i of the western 11 .. " ...... 111' .. '" MeastlrilJ!/l, Iclenltlty:flJ!/l - APPENDIX 

..... 
o o 

DKOO5 r:::~::~::::~::~::~::::~::~~~ 
DK160 
DK146 
DK057 
DK162 
DK129 
DK154 
DK023 
DK107 
DK028 
DK141 
DKOO3 
DK104 
DK087 
DK122 
DK120 
DK072 
DK105 
DK149 
DK143 
DK080 
DK110 
DK161 
DK100 
DK114 
DK075 
DK086 
DKOn 
DK070 
DK132 
DK133 
DK068 
DK053 
DK038 
DK142 
DK050 
DK085 
DKOO7 
DK158 
DK051 
DKOO1 
DK078 
DK056 
DK163 
DK046 
DK090 
DK071 
DK100 
DK102 
DK036 
DK159 
DK054 
DK024 
DK064 
DK059 
DK039 
DK094 
DK079 
DK029 
DK035 
DK089 
DK019 
DK151 
DK086 
DK112 
DK013 



University of  Cape Town

OOE 

SUOIIII, • .1 6 

DK065 
DK160 
DK146 
DK057 
DK142 
DK141 
DK106 
DK051 
DK104 
DK087 
DK038 
DK154 
DK161 
DK094 
DK149 
DK143 
DK110 
DK085 
DK050 
DK067 
DK078 
DK056 
DK090 
DK071 
DK102 
DK159 
DK054 
DK036 
DK024 
DK107 
DK100 
DK086 
DK077 
DK114 
DK075 
DK070 
DK132 
DK133 
DK068 
DK053 
DK072 
DK059 
DK039 
DK079 
DK029 
DK080 
DK064 
DK158 
DK061 
DK163 
DK046 
DK023 
DK162 
DK129 
DK122 
DK120 
DK063 
DK028 
DK105 
DK089 
DK019 
DK035 
DK151 
DK066 
DK112 
DK013 

<::) !:S ~ 8l ~ 

XlGNHddV - BUfJvnllapI 'BuJ..fDSI>9W '1tU'JUo'JaN 

..... 
8 ~ g ~ 

wa~saNi am JO S~tr'.llJrpueH 

g 



Univ
ers

ity
 of

  C
ap

e T
ow

n

HBlrJdpdnlts of the western Rec'ordllJll, Me4I1sw'1ng, IdeJlt1tj:rlng - APPENDIX . 
pili 

310 



Univ
ers

ity
 of

  C
ap

e T
ow

n

_t_ .. IoO. ... ___ UCI<"" 'I!~l ... _ ...... ___ DK_'" 

- ....... 

Figure 211 : Percenrages of feft and right handprinr frequencies In ESC. OK, OKA and 
OKS. respectively 

._~~ ............ __ UC-''"l _ ....... ___ 01<. __ .0 ... , 

...... , .. 

.... -.~ ..... ...., ...... ' 

..... ___ tooOo_· ... .. ..... ---L;lQ_""'I 
.. .... ~ ... 

Figuffl 212: Parcentages of left and right hlUldpr;nt frequencies In ESC. OK. OKA and 
OKS. respectively (without unknown prints, 
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Figuffl213; Pet'e~nt.ges of decor.~ .nd pl.ln (not deeor.t.d) h.ndprint I,equ.ne/.s 
in ESC. OK. OKA and OKS, ,aspect/v./y 

_ .. __ ..... _____ '1'1 _ .. _ ..... ___ eo<:_uo, 

---.". 

_ .. _ ..... _____ .... _,,_ ..... ___ c..,_, .. , 

-.. 

." 

Figura 214: Pare.nl.g •• 01 deco,.~.nd pl.1n (not decorstfil) handprint frequencies 
In ESC, OK, OKA and OKS, ffls,,-ctivaly (wlthO/Jt unknown prints) 
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-"~. - --;..-- _ .... 
-"'.~ 

Flgurw 215: Percentage. of IM/m lind full (hand)prlnf !'filileneills In ESC, OK. DKA lind 
OKS, ,..pecti~1y 

_ ....... _---- _ ....... ___ 01<_, 
-.. ~ .. _ ... -

.......... 

_ ....... _----.., -" ... _----, .. , 

Figure 216: Percentage. of palm lind full (hllndJprin' ',equ«!cle. in ESC. OK, DKA lind 
OKS, ,esp~tiv~y (without unknown print.) 
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