
Univ
ers

ity
 of

 C
ap

e T
ow

n 



Univ
ers

ity
 of

 C
ap

e T
ow

n 

 

 

 

 

 

 

 

 

 

The copyright of this thesis vests in the author. No 
quotation from it or information derived from it is to be 
published without full acknowledgement of the source. 
The thesis is to be used for private study or non-
commercial research purposes only. 

 

Published by the University of Cape Town (UCT) in terms 
of the non-exclusive license granted to UCT by the author. 
 



A'J A.L YS I 'i 

FROM T'EfS CA?E ?ROVI:lCE> '10.TTH AFPTCA . 

APCHA-r:OLOGTCAL AT 1'~TTmCGRAPHJCAL CC"~SI-:)'"'PATION'":'. 

'J're 11rc1 afologica l occurrencf's of' cein .nt 

.thnolopicAl paralleis 

k1stra liAn analog ies 

'7thnogrFphic anf'l historicAl references to po~sib e 

ingredients nsea in the CApe cements 

Tee artefacts 

Microscopic st11nies ;:1nc'l x-rays 

The hnftinr stratepy 
Ge"'-'"""! (o\.., ri.lt>:v11N(>\., Jl" 

Ti:~ · ~~X PE':-: Ii111E.N"TS 

A .cirediction 

?revious research 

The analys i s 

SONCVTSION 

BIBLIJGRAPHY 

pare 1 

~ ,: 

? 

7 

11 

lR 

21 

'?4 

'?7 

'3' 
38 

:-'9 

41 

4'? 

49 

53 

54 



n,TT"!""" ,. ·,r"-.- ""trr, -r0 
LL.I·, /-\.,k.1.,c.J.i.,:, 

F~OM 'T':-rr: CAPE ?~OVI}';CBJ so:JT~ AFT'IC,\. 

In recent year,; it hr:1s 1::wc ,,ne i11creat;inr;lJ 8.p[)R.cent th~,t '-"11 import-

q__ ~:. -', l,·,-....r t v' u_.\ ~, 

of rlne::; or n:~hes:i.ve.-~ to h8ft imrllPmcnts , Gl1,~ this correlFJtes largely 

inr. evic1ence l):f' hnf'ting hr,s increRse(1 consi:'lerably since 

..... 
l 1,S the reL~ins consist of 

O(la lumps 01· traces on lmplP,rnc,nt:=;, bnt there ay,,c, 8bo 1t a doz,;: n fairly 

co11:plete mo·,lc''!erl rii"ces thE.t 13.llow some comment to be rn:cir3e :-:,s to the 

hr,ftint: c,trateey, Bnd this techninue i:-:; cQ;-:;ir1eren. 

intre<'lients nsen, r=m(l the msin ol;..iective of this p1--1per is t-J i.arUcRt.t, 

thst thin J.pyer chromatogr1=q,hy can be USP,:1 to th:is en,'l. 

Tern:i11olopy. A nnrc.bec of ,'l j ff'Prent tAr-ins 1,8Ve been ;1sc=1~ to 1"efer to the:::,e 

rlues or cements - for example, trAPp (vH11 1er Stel lf,0.G), /l{lrni (JRntje 

in Lloyrl 1RQ9), mastic (vfln Riet Lowe ls:'S4, Cl::11·~ 19::,8, 1S59) resin (Hew­

itt 191::-), rum-cp,wcnt (P,0:rineney lSll, ), ,·isx (Goot'hvin l9t~5L ~1ncl g1un -

·tu t it i~- ,mfort~ma te/Jthrrt' f,a c11 term implies 8. s pee ific s,1l)s t~=mce, ,•1h:l.ch 

:ii18,/ not be justified_, a::; P widP- v:::,riety of inrrei'lients 1111'-\'/ b1ve bee::n used. 

t':1e moment the re fore, tbe more gener:::11 8nr1 non-defin1 ti ve terr,1s cement 

rJ.ue 1e1ill be "J.sea, ann thPir suitability should become ao}_)arent. 
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ive as a cutting tool (Hewitt. 19?2). He then raises the equally improb­

able suggestion that both tools were actually fire-flints, the chalcedony 

serving as a flint with the inflammable resin as a torch, to which 

Peringuey duly replied that his opinion was still the better, (Peringuey, 

1925). Clark (1959) identif'ied it as a crescent.;.adze flake. 

A further hafted artefact (Fig. 6 a) comes from a cave near Plett­

enberg Bay. Hewitt (1922) states that it was the same cave as the pre­

vious, but there is no evidence f'or this (Deacon, 1966). It is a bone 

handle with an incised pattern similar to a decore.ted piece of' bone 

~,illustrated by Peringuey (1911; Fig. 194,2), which also comes f'rom the 

Plettenberg Bay area (Hewitt, 1912), but with a lump of cement at one 

end, which actually covers sO!Ile of' the markings. One suggestion was that 

the decoration consisting of five rows of incised lines, three of cross­

hatched. and two of spaced horizontal lines, was P tally, with a lump 

of' resin serving as a handle (J.Henning in Hewitt, 1912).Hewitt feels 

that the decoration is probably purely ornamental. He further compares 

the ornament~tion to decoretion on Bantu pottery, but implies no more, 

while later he also mentions the presence of a fragment of stone situated 

laterally in the cement, and pursuing his enlightened speculation, 

suggests a fire-flint function as well,calling it an 'aboriginal match'! 

(Hewitt 1922). This has more recently been identified as quartzite by 

Deacon, who noted that the artefact was originally painted in red ochre 

(Deacon 1966). This is also in the Albany Museum. 

In addition, Hewitt mentions a 'cylindrical-ovoid lump' of resin 

originally mounted on a stick, about 5x2 cm, from Woest Hill near Graham­

etown (Fig. 5). The haft has since disintegreted, although decayed wood 

is still present, while there is no evidence of it having had a stone 

tool mounted in the other end (Hewitt 1922). (At present in the Albany 

Museum~. 

It is known that there was considerable ransacking of the Southern 
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Cape Caves in the late 19th and. early 20th Centuries, and it is probable 

thAt other mounted tools were unearthed in a non-scientific manner. Clark 

(1959) illustrates a mounted pebble flake of slate from a ceve neer 

KnysnB, thet W8S possibly used BS a scraper or adze (Fig. 3 ). This was 

given by Mr. J. Henkel to the South African Museum in 1912.A curious 

item in the S.A.Museum comes from 8 cave on Robberg, Plettenbf',rg Bay, 

but thereis no detail on it. Its re;fmlar shepe, and the glossy-pink colour 

reise doubt of authenticity, but it is included (Fig. 6 d).Chalcedony, 

a piece of' mollusc shell, ana a hair Are embedded on the surface. 

Two further implements of unknown origin Are in the possession of' 

the University of Cape Town Archaeologi~ Department. They were donat­

ed by a Mr~ Marais (since deceased) in 1963. The one is an adze mounted 

in cement (Fig. 7d), while the second is an oblate cylinder of cement, 

with a socket from the tiaft passing right through, with one end clear­

ly broken across and so it is impossible to ~uess whet the working end 

might have been (Fig, 7a). A thick scraper which came with the artefacts 

and has traces of' cement may well have served es the actual mounted tool 

(Inskeep• :P~ c. ). /F1. Malen handed in e mounted tool from e cave in the 

Porterville area to the S.A.Museum, but the actual site is not known 

,....._:Fig. Gb). It shows similarities to the decorated arte~act from Pletten­

berg Bay. Unfortunately both this and the~ arte~act are on display 

and so it was impossible to study them closely. 

Wilton Cave hes implements with traces of cement (Deacon and Deacon. 

1963), while e. grave from Oakhurst yielded a piece of' cement with the 

impression of' a flake in it, and some cement in one end of' an oval bored 

stone (Goodwin'.. 1938). 

Further evidence of hafting and the use of cement has come from 

Matjies River where a lump of black gum was found by Meiring, who suggest-

edthat it may heve been A constituent of paint. (Clark 1959, Meirine 

1953). Further east at Melkhoutboom, numerous Late Stone Age tools have 
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shown traces of' glues (Hewitt 1931, Clark 1958, 1959, DeBcon 1969), 

including sma.11 convex scrapers, a segment, bones and two adzes as well 

as apparently unretouched flakes. In the latest excavation, lumps of 

resin were also found, including a flattened piece attnched to a twig 

(DeBcor.. 1969, p.c. ).De Hangen cFve in the Western Cape has yd.elded 

traces of cement (Parkington anc'l Poggenpoel. 1971), while Goodwin may 

well have been referring to cevnent when he S8id thst there were 'still 

indications of fats, resins and other organic substances' on some irn:ple­

ments from a site near Bredirndorp ( Grobbelaar and. Goodwin, 1952). One 

..-()f' the more noteworthy contributions f'rom recent research into the Late 

Stone Age has been the discovery of mounted tools in proven context in 

areas :f'urther 8field than the Southern Cape Coastal. At Boompls0s Cave 
I 

ner,r Oudt~ hoorn, numerous lumps of c,e111eht and a partially mounted micro-
jc. ~. ' 

11th scraper pave been recovered (dsted Pbout 2500 B.P.) (Dercor1 p.c. 1 • 

.. 

From Die Kelders Ceve hsve beenrecovered trPces of' cement on F< sm2ll 

scraper (possi"tly rbout 2000 B.P.), n1c an interesting moulded tool, 

possibly an arrow head (dated about 1600 B.P.) (Fig. 2c) (F.Schweitzer 

1970, p.c.). Elands Eay Cave has produced further finds (J P8r~in£1ton, 

unpublished). The most interesting piece :f'rcm Elands B8y (dated about 
l-

., .;500 BP.) is apparently thst of a handle with a narrow socket nt the 

short end, probably f'or a bone or wooden implement (Fig. Ba). A further 

unusu2l piece of' worked cement f'rom the same level has a soft core, with 

a darker well bound rim, with a variable thickness (Fig. 8b). The one 

end is broken while there is no evidence of any implement having been 

fixed in the other, and it is f'e8sible that it is not even a tool, but 

possibly me~ely a lump resr"y f'or use. A :further small lump hes a seg­

ment pFrtially tmbedded in it, but af' the working ea.ge sho,Ni1ng utilisat­

ion is partislly obscured by ce.ment wtuc"1 would make it non-functional, the 

association is probably f'ortuitous. This artefact was found associRted 

with 13 concentretion of' stone flal<es Pnd a bone Doint in 8 burial 

dated to more than ~600 B.~. (Fig. Sb). 

The use of cement can be inferred in R 
~hodesia, where seven artefacts 
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h8ve been recently found in the Lo1vveld at 1'1tfanye Shelter (Walker 197Z.) 

showing tr'.c,ces of' prob!'!ble cementic1g. Simons (19c,Q) found evidence of 

h[oftinr; on thre-e small scrppers at Hillside, BulawE·yo. Furthermore, 

Paterson ( 1940, 1949) ment. iOJ13 r;everal Wilton rnicroli ths h~wing 'clay 

resin' h1:1nd.les from CyrE;ne I\)Ck shelter, nePr BulB·vayo. Unfortun,:,tP,ly, 

t::--1ey lwve not been relocated. The presence of hafting wi "'~:1. cement :1;-0,a 

Glso recently be en estPblished. :from c1 nur:iber of' sites in South West 

Africa (\Vendt 197:-:;). Small scrF,pers and microli thic tools showing poss­

ible remnants have been f'ouncl, in 8c1di tion to lumps at five sites. 

Finally, the seRling of A hole in an eArthen pot and another in an 

ostrich egg with limpet shells held fest with cement were noted by 

Peringuey (1911), and so cements mey J-wve served as c1omec,tic aids :=ind 

repair kits as well. 
/. 

The V8Pious occurrences have been listed in T8ble gne, ,.v:r-wre they 

have been provisionRlly cltissified. There are three besic ci=,tegories :­

Illmps - v::;rious irregulaI' globules of cement, often rether like stones, 

or 'dollops' of clay, 'Vhich is possibly ·vvhy they have not been recog­

nised in eorlier excavations. 

Traces - numerous microlithic artefacts - scrapers, segments, borers, 
r--------
1·· etc. and. also ndzes, utilised pieces and so-cr:illed waste show thin encrast-

ations of cement. Possibly org/'1nic A.rtefA.cts will also show up trAces 

of cement in the f\1tnre. 

MouldAd pieces - show moulded or regular, relr-itively smooth, shaped 

cement, often synirnetricRl in contour, ~-nd ususlly with an L'ldentation 
with 

left by 1haft~ implement(s), if not/the nct11al piece(s)stHtrnpi~r.e.Some of 

the moulded cement or mounted artefacts have either been described in 

insufficient detail, or ere t:io fragmentary for more comprehensive 

description. 

It must be reAlised that, bi=ised on so rew artefBcts, this is only 

a provisional cl;:,ssification of' cement mould types, Pnd is fRr :from 

complete. The <'listribution of' the sites is incJicAted in the map in Fig. L 
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It can be seen that the inland plAteau region of South Af'rica is not 

represented, although the southern Cape Coastal Belt, South West Af'ric8 

and south west Rhodesia are. The sample is too small to indicate differ­

ent bulk cement hafting strategies for different areas. The fact that the 

three adzes of known context do come from the south-east Cape may relate 

to a relatively higher adze population in this area. 

Ethnographic parallels. 

No known collections of comparable artefacts were made by the early 

travellers and settlers, and so there is little information as to how 

these artefacts were made, used, or by whom, unlike the situation in 

Australia. There are some valuable references that show that the Cape and 

...-.ither Bushmen used to haft stone arrow heads (Bowker 1872, Peringuey 1911, 

Dornan 1917, Hewitt 1922, van Riet Lowe in Goodwin and van Riet Lowe 1929, 

Maingard 1935), and even some information as to how it was done,in addit­

ion to the use of' b<ime and metal tipped arrow heads (van Riet Lowe 1954, 

Burchell 1824). Pdterson (1789) noted the use of'f'lint' for harpoons by 

the Hottentots. 

Peringuey (1907, 1911) makes a few importAnt references to arrows, 

but there are no details about their origins. Some reed shafts from a 

c,-ve floor had traces of the original fletching cement, an interesting 

_,-..no inter to the use of feather flights, al though this was a more corru'1on 

procedure among many Bushman groups than is generally recognised (Schapera 

1927). Three others had lozenge shaped lumps of cement on the end of the 

bone foreshafts into which were fixed small milky auartz 'chips' in the 

one case, and glass ones in the other~. Although some have fallen out, it 

is clear that these are identical to some described by Goodwin (Goodwin 

1945). There are five glass or quartz tipped arrows in the S.A.M.lseum and 

three in the Pitt Rivers from South African sites (Clerk 1959). One wa.s 

from the Kimberley erea. 

.,_ 
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Feilden noted th8t Bushmen had visited Col. Bowker's camps to make arrow 

heads from discarded soda water bottles (Feilden 1883). Frere (1881) in 

addition to noting the use of stone arrow heads,also has the interesting 

observation to make on preference of gless to stone for Bushman arrows, 

and how values for materials change. He mentions how a Damaraland trader, 

when enquiring about a sudden demand for a small cheap bottle of perfume, 

learned that the thick glass intended to hold less perfume was ideal for 
~~ \~ I 

striking off arrow tip flakes, while the scent was used !!i9 alcohollc »ffecr: 
(194-5) 

The ones O referred to by Goodwin/ were made by /xam or Cape Bushmen 

for the Bleeks in the late 19th Century (Lloyd 1889). It is not certain 

who actually made them, but a Bushman called Jantje from the Carnarvon 

area in the Karroo, described the method of manufacture and probably was 

responsible. The important point is that he could describe them, and so 

it is reasonable to assume that these were some of the arrows used by 

/xam Dishmen. Wooden (for hunting birds),metal and glass tipped foreshafts 

are also present in the collection. The cement (called /kuai), the arrow 

head and foreshaft are all first warmed over a fire. It seems that the 

head is first inserted into the cement before placed on the shaft, but 

this is rather obscure, and Goodwin suggests the description is of plac­

ing a metal tip in place. Jantje further describes binding it in place 

__ with a piece of sinew, and only the metal ones have been bound with 

string as well. This procedure then does not apparently apply to stone 

tipped arrows. 

The glass tipped foreshaft consists of two blades of glass complete 

with bulb of percussion, embedded in an 'ivy-leaf-shaped mass' of cement, 

on either side of the leading tip of the foreshaft, in such a way that 

their sharp ends converge and meet in a point. In most cases they do not 

touch the foreshaft, and are fixed rather precariously and in use would 

certainly have fallen away from the wax, pnd have lodged themselves in the 

akin of the animal. Jantje also describes the r1etching process. 

8. 



Dunn (1880, 1931) learnt f'rom a Bushman worru=m in Bushmanland, the art 

of making arrows, and this clearly applies to the 2bove arrows. The 

bevelled point of the shaft is coated with 'resin', softened by heat, 

and two small triangular flakes detached previously from a core are press­

ed into the cement on o~,posite sides, c· re being taken to bring the 

two sharper points together to form a leading point. Often a porcupine 

quill barb was affixed be~ind the tip, and this seems to have been more 
-than others 

common with the Cape Bushman/(Schapera 1927). 

Stow :(.1905) mentions stone bladed assegais, and 'well-tempered clay' 

or the milky sap of a plant used to bind triangular stone arrow heads 

into a notch on the end ,:Jf' a blunt bone foreshaft with the aid of' sinew 

and a wax-like 'poison'. SchApera describes similar ones of agate and 

chalcedony (Schapera 1927), while the metal ones in the u.c.T. Arch. 

Dept. are more recent adaptations of' this type to the new metal. Stow 

~urther mentions Coates Palgrave as having seen chalce~ony and glass 

arrow heads. 

One arrow he ,:'lescribed consisted of' a small leaf-shAped arrow head 

of' quartz cr,yotDl in.3Erted into the end of' a reed foreshaft (about three 

inches long), with the whole composite head, plus horn barb about Rn 

inch behind the tip, well embedded in a fine cement which he felt was 

a clay, and which provided weight as well as adhesion. The whole was 

covered with poison (D&le 1870 
C..e.(\--·,. -· 

b, Stow 1905). It is not sure·· whether 

the arrow head could have been a backed blade tool, for Dale (1870 a) 

referred to M.S.A. points as arrow heads. 

He illustrates some metal end bone heads hafted apparently with 

cement, complete with barb quills, which Goodwin (194e) felt were clrnrac­

terhtfc of the Cape Bushmen weB' onr-y unly. Some of the modern Hukwe 

arrow hem1 s a:re fixea with cement snd Cooke illustrates wlrnt appears to 

b b ~ f 1· ~ nt 1)resu11;aul'1. for stunning birc1s (C0oke 1969). ea £ea o so 1a ceme , ~ 

9. 



A couple of Bu!'chell' s (1824) illustr·ations of iron her1c:s may h2ve been 

cementea as ir;ell. fte:.· also •· collected a quiver with a coc.ting of cemer1t 

in his travels. ·... It is r:bout tvro or thr·ee mm thick ( a piece is 

in tl1e South Afric&n Museum; the rest is in the Pitt Rivers Museurn). 

Pat( rson (1789) also rnenti ons seeir!g quiver's ,minted vvith 2n '' unctuous 

matter, that gr·ows lwrd. when dry." One suu)estj_on WflS tLrt this v;;::;s how 
an 

the cement was stored (S.A.Museuw correspondence), but it seern.s/unl":.ke-
t ~ ... f.fUl .. iWP< Jr • , I I ~-!ti;~. 

l3r vreste of lsbour, O.h J. i,,nil,-.[.l\"} w. tft'"'•c ll. "/"~~ · 

All mode1>r1 Southern Af'ricfin hunter-gather·ers rely mainly on bind­

ing to haft tl1eir arr0ws, while the use of stone tools in general is 

now minimal. This is because iron is easy to work P-nd can be barterec"J 

·· from Iron Age Peoples in the Nor•th, or Europeans in the south. This 

latter point probably explains why it is often felt thAt tbe use of stone 

tipped arrows in cement is e f'eature of' the Cape Bushmen, v,hen in F.tctual 

fact it more probebly reflects the longer contflct of the northern b&nds 

with metal working people. No South Af·ric&n hunter·-gatherers use cen1ent 
to-day. 

in bulk for hefting} However, e p:lue of some sort is frecmently mentioned 

as being used in r:ddi tion to sinew or twine for hBfting in arrow· heDds 

as well (van Riet Lowe 1954; Woodburn 1970, Logie 1935, e.nd Goodwin 

1945, see above ). 

There r,re references to metBl blBdes, etc. being mounted in wooden 

handles (Woodbur·n 1S70; on · dis1;lAy, Open Air Museum, Pretoric), end 

these rw~y be evolvements of cement-handled stor1e tools. Dunn (1931) 

conm1ents on the use of resin to plug ostrich egg-shell water carriers 

(see Peringuey 1911, above, for parallel). 

The use of a binding medium :for painting hFs long been known, End 

there EJre ref'erences to the use of f'At ( Curle 191:2:, :ior•nen 1917) plant 

juices (Hov; 1971.) and other mE,terii::ls, like blood (How 1971).Euphorbie 

juice was apparently coated on pottery by the West Coast Hottentots 

(Peringuey 1911), or resin boiled in the new pot, possibly to improve 
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the bindine: of the 'Vessel (Blef:k 1911). 
t ; 

One of the Bushn1en told the Bleeks how they extracted 'poison' 

. by incising the bArk of a certain tree and collecting the juice 

ir. a tortoise shell. The juice wes he8ted over f} fire and then rolled 

onto a 'driedoorn' stick (BleEk 1911). Although this seems to be a 

reference on an aspect of mounting, it may well be -providing an insight 

into how some sticky rnateriRl was collected, worked and. stored. 

There are elso references to adding sticky material to arrow head 

poisons and in some cases this would have served as an adhesive, or 

al terrn;:;ti vely as an irritant or intoxicant (DornAn 1917, Shaw 1971). 

Most studies of the Bushrnen and other hunter-gatherers to-d:::iy are lsrgely 

- - )rientF1ted towerds social problems, and to a lesser degree economic, 

while technological and materiRl Aspects are usually only briefly or 

incidentelly referred to. Early ethnogranhers ~md tr~:ivellers, on the 

other hand, do provide some valuable information on technology, but tended 

to be more obsessed with wear,ons or spectacular tools (eg. bored stones) 

than the more menial ones. It is also difficult often to differentiate 

between conjecture and observation in their writing. 

Australian analogies. 

Considering the near-total sbsence of' direct observation in later 

Stone Age comrm.1nities mounting or hafting stone implements in South Africa --
there is some value to be gained from a quick perusal of the literature 

on the AustrF1lian Aboriginals, whose sctivities are considerably better 

documented than the Southern Cape hunting-gathering peo-ples. Although 

there are dangers of inferring too much from analogy, the insights into 

the r·ole of the hafting media in the technology, and the problems in 

binding for exam-ple, more than compensnte for this. One striking point 
~ 

_.;4..' to emerge in fact is th~t 'considerably different renge~ of tools were 

mounted by different groups. It should be stressed thAt this is not a 

comprehensive discussion on Aboriginal technology. 
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Tools mounted. A wide range of stone tools was mounted with cement usuall~ 

onto wooden handles or shafts - knives, picks, saw-like implements, 

daggers, spe8rs, gravers, edzes, choppers, scrapers, spokeshaves, hammere 

end ground axes (eg. Roth 1897, Snencer end Gillen 1904, Horne end Aistor. 

1924, Aiston 1928, Thomas 1906, Allchin 1957, Thomson 1964, McCarthy 

1967). The cl&ssif'ication of these tools is not consistent, which in part 

reflects poor documentation or classificetion on the pert of the 

European observer, and in part the fact that different shaped tools 

could have flin:ilar functions and similar shaned implements diff'erent 

uses in different areas (Allchin 1957), while 11 sinple tool could be- used 

for a variety of purposes. Adzes ~or example 8re sometimes used for 

cho-ppine, graving, cutting end ss a spokeshave (Thomas 1906) ore scraper 

(Allchin 1957). Varieties of the lAtter tool, speers and other imr:lements 

fire often recognised by researchers Find tool-makers alike, the letter 

giving them distinctive names. Certain groups like the Bindibu h8Ve very 

few hf'lf'ted tools (Thomson 1964), while others have e wider re.nge. 

In cer·tain cases, a lump of cement is merely added on to the end 

opposite tr:e working part of the tool itself to serve as e hr-indle, as 

in the cese of knives and scrEopers (eg, Gould et al 1971, Allchin 1957). 

Some knives have a very short flat piece of wood serving as a handle, 

.,.... but being practically com,)letely covered with cement{ f'.i,i l O c. 1.). 
More freouently the cement a~lly'serves as a binding medium as 

in the cases of axes, picks, adzes end spesrs which require longer handles 

or shefts. In certein ceses the cement \4'eti!:iAll~) serves as a hend grip, 
"'· / 

as in the case of the adze. This is one of the better known hRfted tools 

as it fulfils B very im~ortant role in the technolo~y, and freouently 

domine.tes assemblages,whereas other c,o,tegories heve been abandoned in 

fAvour of Euro-pean merchAndise, or bec8use of the collepse of the ritual­

istic and werring i:ictivities. The adze is often -part of A composite 
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tool, and an interep.tinf V8riety is the wooden spear-thrower /tray, to 

which it is attached. 'When used as a spear-thrower, the cement serves as 

a handle, AS it does 1.,vhen used for adzing. A second type, used wi t.h both 

hsnas has a second 'tr..umb-grip' of cement at the opposite end (Gould et al 

1971). Certain groups mo11nted adzes of shell for use (Thomas 1906). 

Other types of composite tools are barbed spears (Roth 1897) and, 

from our point of view, a most interesting arte~Rct, the 'taap' knife 

(Allchin 1957). The latter actually consists of a row of stone flakes or 

blades, with sharp working edges parallel to the axis of a wooden handle 
Ulere 

to which they/f'ixed for part of the length with cement. These flakes are 

not retouched or backed 8t all' ~iq. IO c 2.) . 

.,_ Cement is also used to help bind the spear-thrower hook to the spear 

thrower, and in one cP.se moulded hooks were used (Spencer and Gillenl904),. 

Special spear butts also were fixed with resin, while with corm,osi te 

spears the heads were freouently hafted with the aid of cement ana twine. 

Loose heads of course were merely f'ixed with sinew, and the latter often 

was used with axes, which were used for robust work. 

Fish hooks were also made with the aid of cement, as were ornaments 

(Spencer & Gillen 1904), the plastic properties no doubt aiding the pro-

cess. 

Finelly it should be noted thct the Bindibu mend cracks in their 

trays with sninifex resin (Thomson 1964). A further use of cement as a 

vice grip is indicated by Aiston (1928) who states that the manuf8cture 

of a 'pirrie' point involves fixing it to a hendle along one side with 

cement, before preparing the opposite side, and. then reversing the tool 

end preparing the other edge, before hafting. 

Althouf"h becked microliths:·have been found in S.E. Australia, there 

is no reference to the mounting and use of them (Allchin 1957). 

Materials used.Plant glues mentioned are porcupine or Spinifex grass 

(Triodia sp), grass tree (Xanthorrhoea sp.), brown cedar, wettle gum, 
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mind.rie root, beP.f'woo<'l (Grevillea striata ) , and possibly others (Aiston 

1928, Thomas 1906, Snencer & Gillen 1904, Roth 1897, Howe & Aiston 1924, 

and others). A more comprehensive knowledge of Australian botany would. 

have enabled some cormnent to bA made on their distribution, and their 

relative vRl11es end role in the overRll economy. There is the distinct 

problem that some of' these plants are perhans the same species, or have 

been reclassified since, while 1 t ,voula be useful to know whether the 

exudation is gum or resin. 

In eddition, 'beeswax' was sometimes used, and Thomas refers to a 
?, 

'clay' for mpding water vessels (Thomes 1906). 

'vVhat was used would hirgely depend upon availability. Thus beeswax 

-vas used in the north, because nothing else was available. Amongst the 

Aboriginals thr-t Aiston (1928) cAme into cont8ct with, mindrie wes the 
'-

best, and whjle beef,11/ood glue ,.l\18S easy to work, 1 t WEIS not as durable, 

especially in hot or damp weather. Spinifex glue WFIS very h8rd, but could 

not be used too often, as it became highly inflarnrrl8ble with r~use. In 

part, a shortage could be overcome by trPde, and there is a reference to 

the importance of cement for bartering (Aiston 1929). This would apply 

to certPin rare stone materials os well, and other desired commodities; 

items are known to have travelled hundreds of' miles. Aiston further states 

~hat the varjous groups would keep the origins of' their glue a secret, and 

this would indicRte the importance of the whole hPfting technology. 
:) 

Collection and nrenaration. It is -possible thP.t it wr,s part of the wom¢n's 

tp,sk to collect vegetsble glues. This would be in keeping with her gnther­

ing role and plant orientPtion. Thus Aiston (1989) refers to women digging 

for and collecting mindrie roots, 11Vhile Thomas' s (1964) comment on the 

contents of women's bafs incluning -pren.,.red. c2 1z,""s of' 'gurn' for me.king 

end mending tools is sugpestive. 

BP.ck at cmnp, the rnindrie roots Pre either sliced up and. pl2ced in 

the hot ashes of' s f'ire: be:fore raking out th8 exuded ·r:ot glue, or the 

frayed ends held over the fire '."'nd scrsping off the oo?.ing £lue into s 
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bowl until enourh h2d been collected (~fuwe ~ Aistcn 19°4, Aistcn 19?9). 

In e:.ther C'."'3e, the l'J.mp is then mixca. ,vi th ssh , nd ':ang8roc dung, being 

heated '."ll th':' ·,thilc ur.Ltil ,·rell mixed. This incre.,,,ses the toughnesE 

(Aiston 19°9), c-:rnl tb" bPll, crke or roll of' cement is then ready f'or use 

or barter, or is stored. It should be noted th8t '.vhenever the hot sticky 

soft mass is being worked with the hFlnds, the mAker is cons tr.:intly having 

to lick his fingers (Aiston 19·;:-9), or use perspiration (ThomPs 1906) to 

prevent the glue from sticking to his fingers. 

Porca:\ine or Spinifex grFJss is also collected in lRrge r:n.11:inti ties, 

1.ivhieh is then pounlerl ano. broken ut1 with stone -pounclers an.:."l then rolled 

on hented flAt stones until ~educea to A paste which is then Pllowed to 

\arden (Rot:'1 1297). Ais tun refers to t:1t: glue being e.x:tr~c tAd from ti1e 

roots of Spinifex, uTt does not describe t:ie process (Ais ton 1929). 

Elsewhere, portions of' the beef'vmod tree (not detailed) are roasted 

over a fire, and the molten glue collected on sheets of bark. This is 

reheated and powdered charcoal is mixed in, before it is ready for 

use (Roth 1897). 

In all cases described, heat is applied to help extract the glue, 

while in no c,~ses are pure samples collected. Core rse material was either 

deliberately added, or ash or the original plant fibre became incorporated 

fturing the preparation process, which as Aiston correctly stRtes, increas­

es the resilience of the cement. 

Tool mounting. Ifofting of implemr:nts is 8 relatively simple process end. 

involves exploiting the melting chPrPcter of the cement, all the while 

keeping the hends moist with sweat or saliva to prevent them from stick­

ing. The flat or round cRke of cement (in one illustrPtjon it is the size 

of a tennis b811: ) is warmed near a fi rP, a piece pinched of'f and stuck 

on to the end o~ the hFJndle, the tool inserted, And the cement thickened 

and finelly smoothed, which requires constant reheFiting over the fire to 

prevent the glue from setting too 11uickly (Aiston 1929).Adzes are usually 

well bedded in the cement to wi thst~md the j:=iri:·ing. From one of the illust­

rRtions in Alston (1929) it seems thRt the 
stone tool could also be pre-
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heBted. 

The hafting of' the aaze (often cBllerl a tula ) is well known. Appare: 

ly the Bind.ibu tRke about half an hour to mount An adze, including knapp­

ing t1nd selecting the desired fl8ke (Thomson 1964 ). When the .;:,dze fh,ke 

has set they :further prepare the edge by trimminp it with their teeth, 

an unusual flaking technioue. Another point mentioned by Thomson, and 

independently asserted by Aiston (1929) is that the toolsrest directly 

egainst the hBndle base when hafted. This will be discussed again lRter 

on. 

The h-Flftine: of the 'pirrie' grRver is the same as above (Howe & 

Aiston 1924). It is interesting to note thrt this tool is similsr to the 

•bifaci81 points often referred to 0s spear tips from M.S.A. contexts in 

South Africa. According to Aiston (1928) they were used for drilling And 

graving, while their shApe would be too unbnl8nced for pil'.'ojectile needs 

of any sort, but others refer to them as spear heeds. The blunt edges 

of knives may be chipped, presumably to increase the surface area, and aid 

the cement to hold fast (Howe & Aiston 1924). If a handle is desired, 

the knives are then co8tea with glue into which hair or twips are wound, 

both to improve the grip, And to ~revent the cement from cracking. A 

number of the mounted im9lements show patterns painted on them, especiAlly 

the cement • .. 
A few other points that may be pertinent ere that the manufBcture 

of all tools used to be done by the older men (Thomas 1906) which enabled 

the younger men and women to concentrate on getting fooo. Illustr8tions 

tend to confirm this. Women's tools tend to be mainly wooden, end stone 

mainly part of the male's kit (Gould et al, 1971). 

Secondly, it would seem that ,.vhether a tool wBs mounted or not would 

depend on the amount and type of work anticipated :f'or it (Aiston 1928). 
~ 

Knife flakes might only be mounted if they were of a durable material, 

for example. If a handle or leverap:e wat essenti81, the tool would then 

need to be mounted. 

Finally, en adventage of hafting with cement is that it is relative­
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ly easy to f'ix. Should a tool w,Jrk loose it could be reset merely by 

he::::tine:. It is also a relatively eRsy rru=mner to replace flakes which 

hAve come out, anr'l this would be an advBntage in'. the use of the composite 

spearthr~n,rer which r-i 1101.vs the hunter to carry essential possessions 

with minimal effort. 

Without the a id of' this binding merlium, thP craftsmen wonld have 

to develor, methods of tAnging which would involve more C8re Bnd time, 

althoufh wood And bone would be eAsier to work thAn stone in this regard. 
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Ethnolopical Pnd historical references to possible ingredients used in 

the Cane cements. 

Historical observations as to nossible ingredients are as scarce 

as they pre on methods of tool 1w=,nufRcture and cultural correlations for 

the non-ae-ricul tural prehistoric peoples of Southern Af'rica. 

Probebly the first mention of hafting was by vsn der Stel After his 

1685 trip to Nemaaualand, when he described 'Hottentots• using the 'g',J,111' 

which they C8lled Traap, of Othonna arbusculs to bind or haft their 

knives or assegaais, etc. (in Smith, C.A. 196r). 

Dunn is tPntF<lisingly vague when he refers to a Bushman womt.:in near the 

Leek River in Bushrnrnland using 1'resin'' f'rom'ia small peh,rgonium'' soft­

ened with hect to hr=:ft arrow hea'.'l.s (Dunn 1880). 

Pterocelastrus tr5cusnidatus has been mentioned by vrrious authors 

(Hewitt 1912, 1922, Clark 1958, 1959, etc. - in the litereture they refer 

to P. vr:rifbilis ). The resin obtcdnP-d from t}·1e her,tec: roCJts WFJS used "ty 

Hewitt }912) e.nc:1 rei:,r·irinr rJottery, 2nd fOfcsibly by tbe Pusr1men :!"or hr.f't­

ing arro,,,s - t~c Furopesns in tlie 'F'aster·n Cape cr,llfd it 'Buslui1tc1n resin' 

(Hewitt 1s·2,). Hewitt fur·ther· mentions tlwt tLe rei:;in it8elf w&s vt:-r;y 

brittle snd hnd to be raixecl with other E,ubst1:nces. Tannin extr~,cted f'rom 

the b1n'1c r,na leaves hF.:s been used cornrne,rcif ll;y p,s well (Sim 1\:10?). 

Glue Cc,n be rot from Eypoxis oblic;ua by her,ting the bul1J, 8nc1 was 

also usec"i by the Xhosa to hF.:ft tl1eir assefFJis. The mF1te1°1i:-.l w,;s allowed 

to dry before being Jiowdered 2nd thrust into the hole mr-de in tlie end of' 

the 2haft. The hestt:cJ s1,erc1r hefld tang rnel tea the res in when thrust in, 

and was held firmly on cooling (Smith, A. 1888). 

Pappe (1E57) rr.en~,ions thr t the 'gum' of I:uryons niul tif'i('.us ( = E. 

speciosissimus ?) CAl:ed 'the resin bush' WAS usec.i. cH:, e substitute for 

resin in the Oliffnts River 1:1rea, presnwably by the Europe:,ns, but the 

purpose is not elPborate<'l. Pos:Jibly he is nuoting from Burchcl::.. (Burehell 

1824 ). 
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Thert· fTe reft:I'Erncrs tb;t t11f; gum (gum.mi F,CACi8) of Acc1cif! h.&r'roo 

(soetc10ri1;g) W8S used f'or edbesi ve purr,oses, 'Cape gun1' being exported 

as late as 124S, (Smith, C.A. 1966), but no direct referm1ce to any of the 

1nc1ie;enous inhFtbi t.Bnts hPViL.f used it,,. PS such, except in centr1:u Af'rics 

(Watt & Breyer-Brandv,li jk 1962). Pos•:;ibJ.y this is the AcaciF, KLllh used for 

minor repairs in the ei:1stern Cape (JimbA, p. c. ). 

Eupho1·bjs trianp;ularis wr-,s om"'- of' t11e plue::.; UE~ec: to hrift the niet1::,l 
..-,.r.r roi..... 

spear her4dS ir~to their• shf!fts (Bigalkei' ). VirgiJj e c[U)ensis (V. oroboi~ 

?) gum wes collected by the Bushmen for use as e starch substitute (Pappe 

1857), wb.ile the fUm of' Acacia kFJ1·r·oo is r1l:2,o edilile. Story (1958) mentions 

a number of' Acacie ::,nd other e;ums eRten by the Bushmen, but again it is 

"" IDt known if they used the adhesive qualities. 

There Bre 8 number of references to gluey extrActs from 1ilants 

having been used by the BF<ntu f'ur·ther· North (Stow· 1905, Vf8tt &: Breyer­

Brandwi jk 1962, Smith, C. A. 1966, Jp,cot-Guilli::,rmod 1S7t_, Clark 1958, etc. ) • 

Some sre li8ten in Table Two, together with probable use. These m8y 
? 
'--' 

have been lesrnt from the e::,rljer L.S.A. inhebit:cints. Table _1'.l:wee is 8 

list of glues used as bird-lime or cohesives. In ,.doition, s number o'f' 

other plants pr·oduce sticky exudatjons thi:it conceiveAbly could hAve been 
A 

used, sno eo me Pre given in Table I<~r. It should be noted thnt none 

-.of these lists ~ complete or nAcessarily accurate. In the cinFilysis for 

~ngredients, ell these species should be considered, while they slmuld 

provide inc'licAtions of rehited genera Bnd species that should be ir~ves­

tigat~d, and fot\n the bF,sis when reseai-•ch is extended. into other areas. 

In adoition,one of the rlue ingredients used by the Northern Sotho 

is the W8X-linea tunnel of a bee that lives underground (ShAw p~ c: ·). 

This would be :c: colonial bee, either Anis adensonii or Trigona sp. (mopan, 

bee), for it to produce enough WA.X to mAke collect ion v10rth whl le, 

' \;' ~. .-. --, .I .. 
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TABLE 2 

FAMILY GENUS SPECIES REF. DETAIL & DISTRIBUTIJN 

Amaryllidaceae Amrnocharis coranica 

Brunsvigia radulosa 

Hypoxis oblinua 

6 

6 

15 

f'or f'ixing pots in Lesotho 
,, 

" " " " 
resin f'rom heated bulb used by 
Xhosa for hafting 

A.nacardiaceae Heeria paniculosa 18 repairs, by Zulu Angola, S.W.A 
Tvl. 

Apocynaceae 

Burseraceae 

Canellaceae 

Protorhus longif'lora 18 'rum' from bark E.Tvl. ,Nat. 
for haf'ting, by Zulu 

Sorindeia sp. 18 adhesive purposes Mocambinue 

Conopharyngia holstii 18 glue 6r bird-lime Tanzania 

Diplorhychus mossambicensis hafting arrowheads Mal.,Rhod.Tvl 
(D. condylocarpon) 3,18 fletching, bird-lime Zam.,Angola 

used by Luvale 

Rauvolfia inebriAns (?)18 jnice from roots to 
fix f'ractures 

Canarium schweinf'urthii 18 haf'ting arrowheads ,•; .Afr. 

Commiphora iringensis 18 glue 

c. sp. 3 hafting 

Warburgia ugandensis 18 resin for hafting 

Tanzania 

mid. Zambezi 

Kenya 

Cellastraceae Pterocelastrus tricusnid-

Compositae 

atus (P.variabilis) ~,13,15 juice from heated s.~.Cape to 
5,19 roots f'or haf'tinp, E.Cape;N.'fvl 

mending pots by Xhosa & Rhod.? 

Euryops multifious 
(E. trifidus) 

Othonna arbuscula 

2,8 resin substitute W.Cape 

16 hafting adhesive W.Cape 

Euphorbiaceae Euphorbia clavarioides 6 

grandidens 18 

gl11e & bird-lime by Sotho 

caulking boats in Mocem. 

hafting s~earheads by Xhosa 

Geranlaceae 

Legurninosae 

E. triangularis 1 

sp. 

Pelargonium s-p. 

7 

4 

" " " " 
hafting arrowheads by Bushmen 

Bushmanl1=md 

lq a,.:inesive tn F.Af:r, :J,Tvl. Ehor'l 
iv'i.ocam. 



tablP ? cont. 

* 
Lili13ceae 

MelvaceAe 

PubiAceae 

A. l<aroo 

A. nilotica 

A. sieberisna 

fl • sr,. 

Scilla rigidifolia 

Malva parviflora 

Gardeni::i imperialis 

9 ailhesivt::, p:um :i: :=r.-cape.. to Tvl, Nat. 
s.w.A.; Rhon,Malawi 

18 edible rum Pnhesive ~. Af'r., !fatal 
(lac insect= parasite) 

18 Rhod, Natal, Zarn., 
Malawi 

1, 16 mending cracks in ,~ t j cks "F:. CP pc 

j:1ice from bu11) fo-r r:.CapF:,O.F.s. 
haftinr by Zuln Botsw.Rhod,Tvl 

6 fixinr pots in Lesotho. :3. Cape, ·-3. ·;,. 

i menfinr holes in pots 
( chew fj rst) in :N. ZambiB 

St8rc11liacPaP Hermannia geniculata 6 repair pots in Lesotho 

' Sterculia foetiaa 1° rooil aahesive 

*Leguminosae Dani8llia olivari 18 CRnlking canot=:s in TanzanJa 

In addition, there are the followJnp refPrences:­

Beeswax 

Soot 

ReferencAs:-

1 
2 

;·3 
4 
5 
6 
7 
8 
9 

Eiralke, E. n.c. 
Burchell, '~.f. J. 1021" 
Ch1rk, J.I:. lSf, 0 ,:p.c. 
Dunn,E. lBPO 
Hewitt, J l~H? 
J8cot-Guj llarmoa, ~,. 197':: 
Jimbs, 11. c. 
Palrrove, O.H.Co~tes 1957 
?almer,F& Pitmp,n,N 1961 

lC 
11· 
1S 

14 
15 
1c:-
]7 
l'"' 
19 

:N'.Sotho, Hu~we Bushmen 

h8·"'1.jn[' Cop8i'1PS 

?eppe,L 
Ril""'V, 
Ritter, 

1857 
1~r3 
}:'''.""''-

Af;OSP. 

~. A.mn.:e,111, ,·orrE:;:::i:)on.1,-cnce 
Sh81v,B.M. p.c. 
3mith,A. 10"0 
Smith, C. A. 19r,r 
Story,R. J8fiR 
''h=•t 1., J ~ BrAyer-Br8ndwi jk, ;,; • 
Sim, 100'7 

1962 



There is a rt;ference to t 1-,e nor,s ibili ty t:t-ir t 'mopane ' bees, wex wEis used 

by the IIukwe Bushmen ( correspondence in the S.A.Museurt.). !ither type 

would produce propolis, encl this is most cert8ir .. ly the sticky egent 1 es 

wax, el thoup-h id,eal for moulding, would not retain its binding properties 

with flny amount of work. Propolis is obtf!inea from resin-secreting plants 

8nd so thP ch&nces of recognisir,g the bee agent are remote, V1.1hiJe it 

could even be possfble thAt r:, IilUrnber of plants contributed to the propolis. 

An outsjde possibili;ty wouJ:a Plso be the lac insects or scrles (Lacci -

feridae ) • Gosscer·a_ia sp. and Ceroplf s tes mimosae Are prob8bly too waxy, 

but Tachardina karroo may be stickier (Smit 1964, Imme 1960). These 

insects would probP.bly show identical resin or gum pAtterns to the host 

Mr. Jimba ( Af'rican Studies Dept., Univer-sity of Cape Town, p.c.) 

informs me that soot WEIS wedged into speAr haft sockets previously 
h.,o.t~"-

hollowed in the shaft ends in the Transkei, before e Me1111$8e spear tEng 

was thrust in. This apparently held f'ir·m. 

It should be noten that the hafting of speers etc. among the Bantu 

involves a different strstegy to those outlined for the Stone Age above, 

end tbis is rnunely the use of' 8 tane: or socket • Glues here 8re therefore 

aids t~hafting ~nd so glues need not be as resilient es in the case of 

_stone Age adzes, etc. The reference to a number of' plant juices being 

used as arrow poisons in addition to other ingredients (Scha~era 1927. 

Watt & Breyer-Brandwijk 1962) IllBY be misinterpretd.ng their cohesive role, 

and so they are probAbly also fruitful ingredients to consider with regarr 

to glue·nafting in general. Gelatine from bone, horns, hoofs, seeweed 

etc. never really hArdens, end would be too jelly-like to hsve been e 

good adhesive, but may have been used by the Voortrekkers as a stBtionery 

glue. 
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Type A. Four of the p.rtefacts are characterised by large, roughly oval 

pieces of cement with a fla1rn tool at one end, while B haft emerged from 

the other. The Touws River implement had a wooden hAft, PS aia_ the Knysna 

specimen, es can be deduced from the impression lef't on the cement. Goodwin 

(Goodwin & v2n Riet Lowe 1929) noted thAt P stick was present in A tool 

from the Knysmi Area, but may have been referrine to the Touws River 

artefact. (The pimply type of wood usea presumably could be identified 

from the irr..print, while the Touws River f1rtefPct could also be classified.). 

The stone tool in All ceses wa.s either a.n adze or adze-scraper, the Touw 

River and Plettenberg Bay ones spparently being heavily worked, with 

straight or concave working edges. The maximum lene;th and width dimensions 

of the tools - excluding bone /wooden handle - are 7,8x4,9 ; 9,8x5,6; 

lO,Ox5,7 And 10,6 x 4,8 cm respectively, while they all ere roue-hly oval 

in cross-sectjon. The adze flAke was in all cases orientated more or less 
cylinclticBl 

along the/ h::-,ft axis, with its shape corresnona_ing with the cross section 

plane. Shaft dirm1eters were about 1,5 cm (Plettenberg Bay), 1,4 cm (Knysna) 
TOU\a/ ~~ 

and 1, 3 cm (Unknown) in d.iameter, and were circul,=ir ( the ~•Bii'6enee!"g :8ey 

one is not known) with ::=i bluntish ena_. These show a strik-

ing similarity to the AustrAlian edzes, ref'errea_ to eF1rlier. 

One of' the broken items may also hAve belonged to this basic category 

considering the ~:enersl shape and the hole f'or the haf't, but thf, mould 

ehowe thAt the haft was clearly thicker thAn two X-r8yec1 specimens (see 
and 

below),jshowed no evidence of terminating although longer than the same 

two artef'acts, while the cross section wAs more ,, · dV-<it1' (size 7,2 x 

4,3 x 3,3) and the shape more oblate, suggesting that the original was 

not much larger. Possibly it served as a hand grip or a hFmale. 

'l'ype B. The mounted implement f'rom Boomplass is the only microlithic 

scraper so f'P.r found with a t'eesonc1ble an1ount of cPment still 0ttF<chea. 

Unfortunetely, it jp not i:i complete sn"cimen, but shouln nr -vine some 

clues as to their haftinr, which incl~dP~ P han~le. It woulf seem that 
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stone tool mey heve bePn jn R slightly ~ifferent plane to the hRndle, 

suggestinf a oifferent manner of 11safe. At MPlkhoutboom, practically 

all of each ecraper WAS covere0 with cement, exclurinF the workine edge, 

on the evioenN, fro1t1 trace remnants ( Cl8rk 1959, De8con 1969 ). This 

would corrAlate 1¥i th kee11ins the trm,lement :f'i rmly mounted. 

A curi-011s noint is that small scrApers are the: most co1mnon tools 

that show evijence of hafting (at 7 of th~ A sites showing tracPs, and 

ebout 40,1 of All scrAr,ers from the lqf;7 excavation Rt Melkho11tboom ), 

yet there-Are no comnlete 

at>tefact at Melkhoutboom, 
.... 

mo11nter~ specimens. 'l'ht2y were the rommonfst 
(19<.')) . 

Ano so T'PRcon;aea 11cea from this that the scra-

..-'ers renrAsentBr the n i scarner, worker-011t tool, with the cement being 

reworker possibly by hFating, assuming that it vetejne~ its R~hesive 

properties. 

Type c. 'T'he Porterville An° the Plettenberp- Bay nPcorater birn-bone 

artefacte. are "'PDArentlv C'onrpBrablP to PA ch other, fl 1 tho·1gh thP former 

one hee.. not been closPly stua iec'l 0 nd the latter is broken. In both cases 
a 

a blob abo11t two cm jn r11pneter (Pnd therefore originally lArp-er in the 

Plettenberr jn::.plement ) coVt"crs the enrl of· 8 1:rnndle. Th0. PorterviJ 1~ arte­

fact appears to have haa three small pieces of stone pJacer into the 

4ement - onr: in +sv,ont and one on each side, althouvh one of' the latter 

has fallen 0 11t. The Plettenberp BPV artef'act Also han A chin o"" stone 

on the side of tne cement. It is herr'l to vis11alise a purely mat:Prial 

function for either of these toolR, Psneciallv consinerjnp the decoration 

on the one,w1,ich is also p8jnten. 

-Neither of t'b two H'lp,ncs Bay moulder'! pieces shows evinence of h8ving 

had a stone- imyilP__.mfnt inserted. ':'he one item is curious tn that i.t is 

not homofEmeo1rn, consistinp· of s thin veneer of re" cmnent over s whtter 

core of ~sof'ter, r ashev mPterial. !tis h1complet.e pn:, - o lj ttle 

iJIIOre can bF. SR i.d abo11t it, rr•he -:'ther (Tyne T::') hBs p, narrow -sockPt ( about 

:s mm in rliarnet0r) in the .,,lpt thinner en:'1 of' a ro"ghly r11i11soi~ s}-1Rt)e. 
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The rirnenPions o"' thj 0 1 tool ere 6,'::' ·· ~,_,9 x ~.?,8 en~. J110finp- l::,y the size 

of the aperture thP c0ment Ir,P~," wc~ll have ;:, erve:i As f. hand le to P bone 

or wooeen tool, poe~ibly e~ ewl. An v-rry nra~ile reve~le~ thAt in side 

view it WflP, slightlv curvPrl, but .:;f' constant i=: ize. '"hP P,11rf'ece of' the 

tool sup-pests that it lT,nv 1'1RVP been wrAppe~ in lf'F:ther while still mel­

lAable. 

Type E. The size of' the '~Toest Eill t.ool P,Uffests thrit it is possibly a 

bit small to be used BS a handle ( 45 x 15 mm), and the f'eirly regular 

cylindricel shape suggests thAt it m~y have been Uf:ed as r:, blunt Ar:t·ow. 
~ 'Y'.,r:P .,. ~~- '4/,. 

' ,._;1)...--

In shepe end eize it is comperable to 8 ,vooden tool from Scotts Cave 

(Deacon,~: Deacon 1963) (about 5,5 x 1,5 cm ), with a similar inferred 

-unction. Cooke (1969) iJ lustrRtes some modern Bushrrien ,,..rrows including 

blunt wooden ones and one with spp8rently a lump of' cement on the end, that 

would be used for stunning bird.·. There rre trF.Jces of a wooden shaft emerg­

ing from the one end ( about 5 mm in diameter). 

~pe F. The Prtef'Pct from Die Keldcrs is probPbly P form of' r:irrow head. 

tt is rouehly about 40 x 15 mm in size, And ellipsoid in shape. From the 

vide end the shr>ft would hsvE emerged, while f'our eaually spaced recesseE 

Ln the more pointed end would probnbly hRve sunported the bc:ses of' short 

vooaen or bone s.,,:: kes. AgRin s imilRr pronp-rd Arrows ~re known, fmd Cooke 

(1969) illustrstes some such Bushmen srro;vs. 

A 'few adzes, 8 borer and a segment also showed evidence of ce1nent ing 

~mongst the other tools1 at Melkhoutboom. The segment hFH'l the full edge 

:>f the chord ex:1cser. when mountec, nnd the b!<cker:'l p8 rt shoy;ing t l1f; ce,r~E:r .. t, 

rhich did not sc-er1; to surrport tl;.e concc-t of it serving ;:is e projectile 

tip (see belm·:). By contrsst, hc,;·ever, the ~lands Bsy segment (of ciu-=-rtz) 

Bhows tr8ce~. of cement ~1onr the utilised pnre, but its As2ocicticn .. ,ith 

~he cement lumn is somp,,,,...,,9t 0'1cjous. 

, At Die Kelde .... :=:, :_-;ne microljthtc scr'."';er 'Y''2 ".'f'C0vcrcri ·:-;it'l. trrces 

~f cement (Schweitz"'r 1970) 0 nd three from Hillsi~e (Simons 1968). Mtanye 
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\ with tr•,=:;::es of cer1i.ent. Again E-1t two sites in 

Sou th '.'lest Af'ric"' ( Apollo 11, nockenb"'nk ) small ::,cr2 pers showed cernent 

( ,~, ~... ., 97'"' 'I 11enc." .L .~;. 

At Mecianms in South ·west l,fric, , :-3UtU:; rnicroli tnic tools (prcsumabl.,r 

"bacl<:ec1 bl;c:~ 1:; to,)ls ) showed evidence of Ya:ft ing (Wendt 197'?). Four· 

of crment 0t ~1~tr-:nye (Wal1cer 1972). At De Ifr=ingen 16 .,iece8, inclurl ine:c r>oss­

ible oro ject j lP ti ··s, scr.c;pers Rnd spokes haves, 8111 unretouchel1 pieces 

showea it. (PPrkineton & PorrEnp0el 1971; PPrkington 1972). 

It is n~t ~ossible to drscribe the hRfting of these other tool cate-
,t (/ I ·"' I l,.,_ 

~rite 8 /3 t this ;'3 tp re 
I 

w1>i lesome of' -'L'he ethnop-r8phic refrrence:3 3llEftest 
~){ ?\...,,,J- e_ ~~l a.o' : \. ,.s, '? 

~ther tool ;;Pter:orie' but the )Jrro,.1rs r-Jlrerndy oescribecl ,:;i-:h t•.70 ;.c.icro-

liths would constit1te n f',irther cetF.:gor-y (Type G ), although not from 

· -proven 8rchn,:::ologicGl context. These consist ,)f c" bone or Nooden f'orc•f:;haft, 

2,4cm in size)with the two flakes in position as described. Pelgr~ve .• 

Microscopic stun iAs ,-,nd X-r~.ys. 

The two implements from Plettenbt":rf Bay hr,ve both been x-rr.ye,'1 c1nd 

some interesting dAta h,:,t--; emerged :from t:iis (Deacon 1960). DeAcon has 

.oted th8t there is no evidence of their hBving been first bound on to the 

haft with sinew, snc1 AS there is no appBrent modificr1tion of the butt 

ends of the scr,=1pr-·rs :from Tu1elkhoutboom, it is nrobr=ible th t this was the 

essential techni,,ue for mountinr these tools. A furthe:r interesting point 
t,.,s~-

liras that the ~ of th2 adze -scrRper f'l1=,ke did not rest on the haft, 

r
ut rides(J'ree in thf: ce,ment.) 

Similarly v1ith the Knysne ar'lze the ridze/flske did not rest 8gAinst 

~he handle either, ss C8n be deduced visibly, for h8lf o:f the cement was 

[removed in the 1950's for PnPl~.rsiR (see below ). It w1crn thus decided to 



i 

(riq.1 L) 
x-rRy t:1e other Adze/. Once agE, in the J'lP tee butt is separa tc==:n from t}'le hA:ft 

CAVi ty by a l::iyer of cement, ~)fol co it is evident th~0 t this is R deliber­

ate techni,1ue, rmr1 1¥ill be considere(1 belov1. (The Touws River implement 

WAS not availAble f'or x-ray). 

The F.l::,nJs B::y solid. was also x-rayed. A number of minute pieces of 

stone are visible, including four of between? and 3 mm in size, near the 

unbroken end. The 'ElFmds Bay 'hendle' on thf-~ other h8nd hc1s a very fine 

and homogenous m::itrix, 111Thile the c~=nrity (4 mm wide) is 5,5 cm long. 

Microscopic studies were made of the surf'Pces of the two 0rtefActs 

in the U .C. T. collection, ancl the three from Ehmds Bay. These implements 

were also selected for provisional glue arn'ilysis ( by kind. oermission of 

~Mr. John P8rkington), together with a sArnple from the Knysna tool (by 

kind permission of the South African MuseumJ;-fsee below). 

Approximately 0,2 g sBmples were removed from each item, and were 

washed and cleaned first with y,ater '""'na. then an organic solvent, Dimethyl~ 

formamide. The residue was then given a visual sorting under microscope. 

Had there been more time, this latter Bspect wo,11d have been "1 one 

more thonoup-h]y. This woulr'l hc1ve involvcn washing the materi81 in hyr1ro­

gen-peroxin e ('Ill.'"'~ to remove all ore-;:rnjc mnt te,·, 8 :f'ter 8 visua 1 check. 
~ 

and then f'ine sieving to senRrate the cl8y content. 'Neigh ts ,¥, ,nln hRve 

been taken to pive approximate composition breRkao,"m. -From th1'" results in \8.ble R 1 t is no,-"lsible to say sdlmethi"l.g about 

about the composition of each item, although it shouln be stressed that 

the treated sample is no more than en spproxi1Mtion, for the original 

fraction selecten mt=iy not be representative. Furthermore, the latter was 

visually nividPr! (ie, subjectively ) into seven categorie - p8rts of 

leaf fibre, rootlets or other vegetable stranns, 1uartz piecPs over 1 mm, 

those approximately between 0,5 and 1,0 mm, and those between 0,5 and 

0,2 mm in diameter. The remainder was 0ivinea into two categories, very 

tine clay or insoluble organic matter, ana rnrnrtz less than 2,0 mm in 

ldiameter. 
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ThF organic (C&H) conten1 of the residual weight was assessed after 

removing soluble organic mBtter, end (sd the breaka.own of insoluble 

orgenic Bnd inorganic m3tter is as :f'ollows :-

aaze 15, 5 i'' inorrFlnic 4,'::ifl'j insoluble organic 

cylinder 16,G 10., 7 

handle 6,0 ?,5 

solid outer 5,3 4,7 

solid inner lo, s 9,4 

K~ysha Adze 19, ':? 5,8 

From this, we cAn conclude thRt the ElRna.s Bay hendle is chAracter­

ised by very little clay, And very little vegetAble mAtter. The Elands 

Bay solid outer 0l~;o hu; very little vegetable fibre, but very little 

au8rtz. The inner, hm1Vever hAs a high ash and ouRrtz content, but also 

very little vegetable f'ibre. It woul<'l seem thet the Ell=inds Bay segment 

cement would be very similar to the Elands Bay handle. 

The other three ertef'c: cts have high quartz and ve,qetable :fibre con­

tents, while the cylinder has a very high ash content, and the Knysna 

adze a. high clay content. 

In conclusion between 8 and 26% of' the totBl weights of the implements 

is provided by vegetable fibre, ash or inorganic m,tter, particulBrly 

·quartz or clay. This seems a very hi?h amount to accumulate nAturally, 

and so the possibility thAt this was deliberate will be considered below. 

It had been hoped to test for differences between the amount of inorganic 

and insoluble matter on the surface and f'rom deeper in the artefact in 

this connection, but this hAs not been possible yet. Microscopic studies 

do suggest that there may not be much difference, and that much of this 

material did not accumulate subseauent to manuf'ecture. The microscopic 

analysis of the arrow head cement surfaces showed that they were pure and 

devoid of auArtz grains, etc. 
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The HPfting StrBtegy. 

Hafting types. Tools can be classified into two basic categories - Simple 

and C:,mposite. Simple types are mBde from a single piece of raw material, 

and are used directly in the hand. Composite tools involve the Adnition 

of st least one component, usually a handle or lever in Stone Age tech­

nolorY, or two or more working edges. There are six possible methods of 

hafting:-

1) Wedging the implement into a hand.le, often with a hole or groove, 

previously made, usually with the aid of a tang or reduced base 

( eg. bone Rrrow heads. ) • 

2)Hammering a pin through an implement into a softer material to trans­

fix it (eg. in Iron Age contexts). 

3)The implement can have a natural socket or one specially hollowed out, 

and be wede-ed over a hflndle (eg. bored stones). 

4)Binding or sewing with sinew or twine (eg. arrow shaft ends ). 

5)Using a glue (eg. the artefacts under discussion). 

6)A combination of' any of' the above. 

Reconstruction.Since the beginning of the. Century, if' not earlier, it has 

been appreciated that haftinr could be an importf'mt part of' the 'p;i.gmy' 

or Taaibosch culture as the mflin L. S. A. ino.ustrifll conrplex was known 

--(Johnson 1908, Peringuey 1911). There hAs accordingly been considerable 

speculBtion as to how the microlithic artefacts were mounted, and one of 

the favourite items hAs been the segment. 

Thus Burkttt (1928) illustrated two possible strategies involving 

a knife and arrow head with the segments being embedoed in the handle and 

haft end respectively. Clark has also reconstruc;ted composite tools (Clark 

1959), sugrestd..iig how the microli ths were :f'ixea in the grooves ,.vi th cement 

to form knives and barbed soeAr heads. The latter is similar to Mesolithic 

speRr heads recovered from Swenen (C18rk, G. 1967), and the former to 

sickle knives from Neolithic sites in the Near East (eg. Oakley 1965). 

Sickle knife blades however ere retouched on thP working edge. Clark also 

illustrRtes slotted :=irr-01.1v f'oresha:f'ts with the tips and barbs (Cl2rk, G. 
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1967). In A('ldi tion Desmond Clerk (1959) illustrates a reconstructed tran­

chet type arrow, b,=,sed on the Analogy of' modern Bantu people in the Congo 

area using similar but metal bhided arrows. The role of' the trsnchet Brrow 

is app8rently releted to thick veget8tion country where visibility is 

poor (Clark 1959). The tool is ef'fective in slicing a wide wound, falling 

out nuickly and so being easily recovered, while 8t the same time result~g 

' in he3vy bleeding thereby weakening the EJnimal and setting UT) a blood 

trail th,:it is rehitively ei:isily f'ollowed. Certi:iinly the syrmnetrlcal shape 

of' the segmant is in keeping with the renuirements of a bfl 1::mced tool, 

while Deecon (1969) noted that the remains of' the cement in thF, segment at 

Melkhoutboom were on the backed arc and parBllel to the sharp chord edge. -,liounted stone trPnsverse type arrows h:=we been recovered from the ld tchen 

middens in Europe (OAkley 1965), Although these are n· arrow V-shaped, the _, 

apex probably forming 11 tang. This could reflect the fact that they were 

hafted by bindihg (they hAve been found complete with sinew And hAft), 

and the 'tang' could be dispensed with if' one relied on cement. It will 

be interesting to see if the segment corresuonds with reconstructed wood­

land environment or woodlAnd animals, which would be some confirmation 

for Clark's hy~othesis. 

ClArk (1959) Also reconstructs the mounting of small scrapers, end 

r-this corresponds to the kno,"fn larger mounted adze/scrapers. 

Cooke (1958, 1909) illustrAtes a number of possible ways of mounting 

becked blade tools either essentiAlly by wedging them into the foreshaft 

end tightening by means of cement or twine, or by binding them on to the 

end of the foreshaft with cement. 

Most arrows illustrated in the rock Brt h:.::ive either simple tapered 

cylindrical points or Bre painted too small for it to be able to reconstr­

uct the head. Hmvever a fAirlv large number of arrow heac'ls in the paint­

ings of Rhodesia are lArge and detP. iled. It hRs been suggested th<"jt ti- ese 

18rge examples EJre probFibly iron Prrow heFJds (Rudner & Rudner 1970), but 
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BS some are t11e size of the Archer's heAd, it is highly improbable thPt 

they f,re drRwn to scale. More likely is that this is an :=irtistic conven­

tion, with thA pAinter trying to stress the particular 8rrow head involved. 

Indeed the BushmFtn hunters hi=we Fi wide vP-riety o:f Arrows for different 

game And conditions (eg. see Cooke 1958) and so it is probable that the 

artists felt it important enough in certain cases to a.istinguish the 

types. CertAinly there is a v-::riety o:f arrow heads depicted in the art 

(Cooke 1958). Tranchet or blunt types :feature riuite prominently, while 

mi:my r, re barbed. 

With regard to other implements depicted in the rock art, there Hre 

m~rn.y ( Cooke 1958 eg. ) , but it is not easy to identify whether they fire 

composite, let elone hi:;fted, especiAlly when monochrome. 

Hf:ifting -probnbly WAS first used in the M.S.A., and it is generally 

considered that the well made PWJ. bel&nced bifaciAl points were tips of 

spears. Backec'l pieces i::ncl the snv,ller blades in the succeeding industries 

may well noint to the introduction of the bow. !\lthough no M.S.A. or 

pre-L.S.A. (i.e. before ''Nilton' complex) ;:,rteff,cts show evidence of the 

use of cen:i.ent, a couple of' lur11ps of possi"Lle cemr.,nt hPve been f0und in 

such context (Beaumont , p. c.), but the ch8nces of evidence surviving 1,.re 

of course mor·e sltnder than the lr=iter periods. 

r-- That the microli thic L. S .A. ina_ustries renuire the use of cementir.g 

hrs been inferred for r,_ long time on the br,sis of the smell i=.ize of 8 

number of the inr;:,lements. ,,,,he r.-iicroJ i thic e cr"'r,crs show no ::'!c:f':..ni te 

evifencc cf hPving their but~s refuce~ ~s if for tsnging, ~tile it is 

lu1rc1 1.o vif.uslise the backecl toole hAv:i.ne lJ,:cn b-:.;i?n<1 Vii tr, simew or tv,ine 

tiglltl;y into ';-ilr:cc, for the s1-,rc ry) chord eo re 1·1c.,ulc °!:r'VE ::: urely E'.everec. it. 

The rock r-rt c"'ces further 2.ugr-c:::t the hefting of srw=ll in,p1ements, but as 

yet one crn say no more thsn that. 

meny c2scs -rec-ovcred fron,. uncoritrolled collect :i.11g or n iggtng, or the r1,ode 
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the rrt.sc,r:..t te:r·L1inolory system. The t,,o in-.plements f'rom Pletter ... ccre: Eay 

v,e1·f, r::;ssocict..ed riith typical coBstr;l ,,ottcrj- ::.no f, 'str·andloor,E;I'' bur·h:,l 

recpectively (Der.con 19CC), v/i1ilE: tbc Touw Rivd· s1,;tc.:i1,,e!~ i:- lso came :'ron, 

& bu:-ii21 Bn<l wf.s u.,socie ted v:i th scn,pers r,nd orgF,nic rw~ ttE:;r. The mode of 

curL--1 is no cJ i:f'fer·er;.t to Fin.y h, ter- Stone Age ones cxcav ted since ( Gooa.­

':iin 1£:38 eg. ) • All the :::dzE.s P,ild &c1ze-scnn::.erflPkes certc:iinly vvould not 

"ce out of conte.-xt in L.S.A. ae,.:emblrges, ,,rrdlE none of these Southern Cape 

f.,i t~s Ewer :fc l l in the r·c;nE,t:: of the Iron 'lr,e di striliu tion. 

The more r·ccent c1nc1 systerw::,tic SXC[-JVatj ons lrnve of course unc10ubte1uly 

froved the puth~nticity of the L.S.A. essociFtion with cement from &t 

leF,st F dozen sites, while none of these consic1erea cAn be stown to have 

come :f'rom En etn·lier· ~-,er-:: c,d. 

They hAve ber n re,coveT'Gc: ir. Rhor1esif,, 3outh '.,':est hf'rice, 8nd the 

Southern Cape (Fig. 1) Pnd in Pll ca::ies 1111·,er·e the context is known hsve 

come :fron:. caves or shelters e:xcluo ing the 'Noe st HilJ i ten1. 'r:he 1·eouir·e­

ment of minen·,l preserv~,tion conclitions is thus sugrested, but on the other 

h::::nd very few open sites lrnve been thor0l:.£:h1y investigated. 

The rbscnce of nny re:f'erence to cementine: from el2ewhere in Southern 

Afri C8 n1ore pr·ob8bly reflects s:::impling error thAn cul turfil a iffer·ences, 

-~11e the Inlsnd Plstenu hRs relPtively fewer shelters thAn the Southtrn 

Cs-pe or Pllodesif.. JF,nette Deacon (J. Dencon 1974) h:=is pointed to the short­

age of r1F;tes f'roni this ::ireA for the mid.ale neriod of t:t.e L8te Stone Age 

(aliout 7COO to 3000 Bf ). Furthe!' The ~Vilton/Smithfielc division of' the 

L.S.A. h;=:s nmv been shown to represent F time orientated trend (De~1con,J. 

1972, Sampson 1972), whilE; it woula seem f'rom their work th 0 t the wic1c1le 

inaus tries with their r<':lAti vely· hig:h conce.ntrrit :ion of' b~cked bl8de tools, 

especi::; lly segments, for U-J is r-egicn ~ r·t: Sl)f,n-,e. However bnckec1 tools would 

not be the only items hr,ftec1 '11i -t.11 ccrnF,nt, whi1e the PbEence of cement 
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in the mo1·t-c: numero~1s firn,l periods here still cennot be explair.ed. In this 

regp,!'d, funn's (1901) and Kannemeyer's (1890) comment thet the end scrf!pers 

(the size of p;' thumb' .. .)' of' thf! Bushmen ir .. the Northern Cape 8ncl Or::mge 

'-'Free St8te wePe never hAf'tea but usecl. between the tlmmb Bnd first f'inger, 

sugrests that por,sibJ.y the use of' cements was not practised, or t.hAt 
Ot 

high nua li ty glues were just not PVP ihible/ economically B worth-while 

proposition for collecting. Kannemeyer and Dunn of cour~e were witnessiLg 

a peop' e whose society was 1·apidly d isintegr&ting, end considering t1 e 

incre8se in scr8rJer sizef'lt the end of the L.S.A. (eg. DeBcon 1S72), this 

direct usr,ge in the hehd m;:iy ref'lect technoloe;ical chane-es in response 

to stress induced by gre:::iter eompeti tion. Neverthelf';ss, the f'r, ct tlrnt 

\ome of' the Free State L.S.A. essembl8ges contain practicBlly :=ill or the 

rare t8nged triEingulAr points in Southern t.f'rica (Cl8Pk 1959), while a 

number of.' the baclced blade tools of' this r·egion ectually show conct:we 

retouch near one end (Sempson 1972'.), m::-y be sie;nif'icrmt. 

The1·e is tlms n1ountine: evidence f'or the regulBr use of' glue or cement 

in lBrge auBntities in L.S.A. times, if not by Fll groups, at least in 

many ;::-,reas, Smal}. F:crpners espechil1y, end br,cked blAde tools - segments, 

borers, etc. - cdzes end lArge scr2pers, ~n~ retouched pieces fre0uently 

show evidence of hPvtng been hAfted. It is not impossible thAt the flat 

' ' ( / /"" ) !
1
ft.1Fide core chisels outU.S ecqillees , and some of the larger tools, 

like the PllodesiBn polished Rxes will show evidence of.' cement hnf'ting as 

well, t.ogethe r with bone and wooden artefEJcts Fllld ormm1ents. / -~ 
/. '1 ~· 14.) u.e. 1-:e ,:~L , ea... s Le,f' tf.l. ~~~ \ · 
1'1\'here thPre 1s evidence of' how adzes, scrapers and stone arrow tips~ 

or barbs Rnd certs in unidentified i terns were hRf'ted, there is no ident­

ification of' sinew binding, end the f'lakes Pnd blades rode f'ree in the 

cement. In the C8Se of the adzes, the f'lake.::,in._all: tested~cases so· f'or·. 

~admittedly only three) did not rest directly against the haft, sugvesting 

thRt it was inserted into the cement lump subseouently to the hRf't (Deecon 

1966). Further it is probable that this has added advantages in tool 
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usage, althouph(ir{'')nJl Aboriejnal insti:,nces specified tbe adze butt was 

placeii d:i rectly on the hancl le. A cement f'BP •.voulr'l of'fer two 8av1:mtafes • 

t} 1- 'l tl pr·ess11re from thA sriP.ft rl oes not concentrPte in a On 1e orH, tu=,nc :f"; , 

'o1 1t 1· nst'-'_,,oa :1 ~ -P,·+>·;sf'.S o-1twArd.s, tl·ere1):J FJct lnrr 01, A e:rea ter sinflP P.r-eP,. ~ ,.c, .1. 1 

r·irfecc of the stone b·1tt. Cc1nsenuPntly thA W,Jrk lo;::ir' is spres.-.::i to the 

whole of U1e w,,r0l.jnp- PG['f:. ':'his Jips bt=':Cn pictoriFilly reprt,sentE-,,"i in f'jg.10a. . 

• ( I 211, f'PAte1u} for the :helr of' Dr. G. GRrrett of tlie M8ter·ia1 Sciences 

Df"·pt., rr.c.T. in trying to f,xpJnin cer·tain material problem:-. It js in­

terestinf t.o note that the A,Jst,rl:-ll:irm shafts as seen from tlie ~ lluf:,trnt­

ions, [,re ·vider, w}-iicJ, niPY be an :=ilte:r-native ·11 0y of' cir-cuwventtnfr tr,is 

problem o:f spresdinr the work loA~ evenly. 

Snch a lar·ge pj ecc of cement for tLe adze cstegory 1iroulcl not be 

necr-sf;ar.v for pure haf't.ing, an'l t:he size rind sr·ape :;s jn pcc,1r,'lance 1.·Iith 

a "pri p'' f'~1nction. In othnr wor·d s, 1.mE-, wo:1 J/' hol;'" H1e hn:ft in one lu=md 

'11!1-;ile trc otter, closer to tl,f: ,·:orkin[ f<"!,Pf·, ·vo·1lr1 cont:i:·ol the point of 

A second nsset is th Rt the 'gr-i p' 1:ronln Rc:t. BS Fl s1)orwe E1nc1 absorb 

a lot of' tbe pressu··e ,w11ereas t.1-·E; vibrFtjo,,s fron t.he continued jF.Jrring 

when in direct contact mipht help ~ork thA stone loose. In Pdditjon, the 

eoual rressure from the work end in reverse wouln set up later81 comron-

~ts that might loosen the shaf't, '"hile further, direct shaft/stone con­

tect may rf':fml t in late ~l ene Y'f.Y vectors exploiting the glue interf'8ce 

between stone Pnd cement, thf:reby loosening the stone. It is interesting 

to suggest from illustrations thst th?- Australian adze flake counterparts 

ere more firmly embedded in the cement tlrnn the local ones, encl this is a 

functional development in resp:)nse to these oroblems. It should be noted 

thet three of' the f'our South Africt=m hafted. adzes do not hev-e any wooden 

or other mf!teriPl left in the sockets rrmde by the hef'ts, but whether this 

ref'lects aecomposi tion, delibenite removal or loosening is not certain. 

It is "[)rob8ble thflt the sn1Al1 scrRpers were mounted in similar f'Ash-
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ion, but on a smAller scsle, 'llfhile they were apparently more_:ftrmly embed­

ded (ClArk 1959, Deacon 1969). The striking festure, as noten 'by Deacon, 

is the high number of these artEfFcts showing evidence o'f cement, yet 

only the specimen from BoomplAa2, hFJs 8. fair amount of' it, and even this 

is incomplete. Deacon lrns sugrrested thBt this may well reflect the re­

working of' cement. By analoe;y with the Austrelian adzes this is highly 

probAble, as is the E:xplanetion that the small scrapers with traces of' 

cement represent discArdea worked out pieces. Heat would be used to soften 

the cement when mounting the implements and to remove them, the cement 

being reused until it either loses its properties or too ruQch dirt is in-. 

corporated making it too crumbly. The 'lumns' often recovered probFbly 

reflect this, but a few mAy be lost ce,kes of' prepared cement, but this 
ti 

could be easily tested ou::rytptively. An interestinr, feature is thet some 

stone artef'Rcts show evidence of' retouch After hFfting (Clark 1958). 

Noting the sm811 size it is just feAsible thrt the mounting in cement 

initially served FJS a vice, while they were being prepared, but it could 

elso reflect reshar}:)ening. 

It should be pointed out in reg~rd to the :=ibsence of comnlete mounted 

small scrapers thflt the two adzes from known context crme from burif:ils. In 

other words they were deliberetely buried, presumably with the owner, as 

complete tools. This implies that edzes ,111ere inmortent or much cherished 

implements, and also explains, th8t in spite of their being rarer and not 

showing es rrfilch evidence of' hafting as the small convex and end-scraners, 

we know more about their h;:;fting. Further the other two adzes both he.ve 

convex working edges, and show minimal usage. They have survived complete 

because they were still notentially usjable - ie they had not been delib­

er9.tely discarded. They may well have been deliberPtely buried as well. 

The methods of mounting the other tool types Pre considerably less 

well known, excluding the one Prrow type, Although there are interesting 

hypothetical reconstructions and composite microlithic tools from archae-
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ological sites in the Northern Hemispheri. Consistent pptterns of cement 

traces could prove illuminating and one worthy of' closer study in the 

future. The variety of sha1,es of' backed tools sugp:ests thPt there could 

be a number of functional types, and possibly the study of remnant ce:rtent 

may help illuminate the debate between the stylistic or functional nature 

of these types. CertFinly the way an object is hafted should provide evi­

dence of how it was used. 

The fnct thr,t non-retouched pieces werehafted,, often as arrow-heads 

shows ! how misleading it is to regard non-formal tools as being tota1·1y 

non-function8l}i:mtl waste debris. GeneralJy however, the elaborately rire­

pared microliths were intended for future planned use, Rnd the CPfe pfford-

d them would indicBte that they would not be used f'or an immediAte spon­

taneous reriuiremen~only, so considering their size they "[)robably All were 
I 

h2ftea. 

The Prrow heens de:scribed 1ecrlier on Rnd 1_1ossibly made by the Bush­

mAn Jantje, Pre certAinly authentic, as identical types have been recover­

ed independently from elsewhere in the C1--:i-1)e, including the Kimberley 

area, but dP.ta on them is frustn'ltinp:ly ncn-Pxistent. Some of the smFll 

blnde pieces (lPngth 0,9 to 1,3 cm) have no backinp while others show 

nihbling or fine bRcking. All char:::icteristicP lJ y rrnve one r- cute sng:le point 

....(approx. 30' ) , while ncne could be clAssified as segme:nts. ~ome would 

probably even be included in waste cetevories of' r,resent inv~ntories. 

ThP, backinp would sc·t up s number of adv::intP.gPs. On the one hc1nd, 

the increflsf,d surffCCe P.rAa 1'iO'.lld :fRcilitPte grippP!fe for the cAraent :::nd the 

thicker edre woulcl be more firn,ly held in it, while secondly the :1ressure 

transmitted from the shPft should b8 m'"rr e?sily collected by the cutting 
( (i'3 (08 l:..J''\,') 

Pi "",r-e,:,,/ In t'n,e,:,:e Pr'"'_"l"'t1· c111°_~.,., P.rru··,.,,·, 'rle"a~ ... '1-re '"e ·- .. ,.__ r' 1 ~ ~ .L'l,.,e ,,~ - - - ~ · - , - n.o vl t~ PJ. ·· lJ.C ,.;.'-" 0 ec.ge;::;, r:n,1 t.1., 

whole force is trc:rnsmi t ted evenly onto t:-;.r, bln,~ es. .,.,..nese :' re inserted 

subse~·u.ent to the ce:mtnt being >lr, cea. on tl':c :;oresr:.P.f't ::inn no dire ct ccn-

tact ~es obvious. 

It l~ss been S~ifC3ted that tr:.e ~r~ow ti~s were inteL~e~ to workloose 



T,+1 ..1-\,- ~ r"I 
..1...:. 1.,; ..1 ~) 

Let be retouc~e~. 'Pi .e 

+--, 
' \_;\j -- • 

Are"', by increpsjng the strj 1dng erea t':-1e striking po•'ifer is decreAsed, as 

in the cBse of t"r:e trP:ni:iv2rse 2rrow hescls. ConverselJ, 1Jy decrer;,;;i112: tht. 

erci:-, of contAct :=is in thf; c3se of cone rioints or sine:"le :ru:1-on st:::>ne 

points, one ~3hould incre8se the "'._)enetrP.t.i on. One sus·:)ect:3 thersf'.:;rf; thr-it 

correspur.1.0 to .,oie: £'1'·rne 1-,unting t'ind 

projectile he::id, while the in,Jent2tions on t'i't- en:'1 opposite the t.8ft sock-

scntt-d in t}1e Rhodesian rock ,-:crt (Cooke 1953), snc] Huuld -.:Je icler,l "or 

Sf:c1u'il1£ the 1we:y. Sto''! (1905) refc~rs to Bush.-nen f'i.c;'.'1.inp with spea c:3 

role. 

The ·west Hill object i.s not so 

- l''efulr=r ;',:,nn :=ind srnr-:11 size er-e most sugpestivt: of' this role. It ''J':''G 

mcunte 1 on a Wool.en forr::shsft. Short ."\ r:c::iws, used to s '.:.un sw:=, :.1 gr-i,H'::: Frid 

resent12rJ i11 th,:: rock 8rt (Clsr:{: 1959). It is knmvn however• t:':1~-t pc:,is;yc. .. 

r:11j cement i'/er,~ CPl"'ried on the ends of sticks by Bush..11e1·1 ( ClAl"~{: 19::;;), 

but whether it ·,roulr'l ·bf-' lP.1,4 on dO neFtly is :'lebntr,ole. 

bincling mediur.1 for stone or ,.:.,the,~ ·,vo:eke0 1,ieces. The it,~J£ from 'Sl8nd.8 

3ny 1vould :'3E:ern to be a CA Se in no j nt, ':3 l thouel: the solid. Rrtef,:o ct is 

m.::.,re enir,m;:itic:=il. The ot:1er co,1ld ;1uJte ec1sily serve Af\ G h:=inc1le, being 

too hf,~, .;y and the Bt.sf't too tr'iin. to 1vwe f';1nctione,'l .. Gdenuptely fS r, blunt 
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~ T tl · .f.. 1· ' .,,.._.__ t'e 'tef\,-1 "'a~1· 1 ,., ar-·ow he,.~u •• n ·. ;18 re:;pecL, ~ne snnn2, :11.,::, ,JI ' ,, e o -'-.Y• 

f)tely show evidence of h::-1ving been w-3e'.1 in thP 1wnd, but set into a cement 

h::indle, 8S in thee c,- se of the /11lf:.\t::r,-, lien ,-:.ni ves. Litt le evidence of the 

com;1ositt= 1zni:fe of' spenr hF;S yet cor:-Le forth, but Hottentots '°Y-e knoir.m to 

hPve used bri rbea hr; rnoons. No slot t.er"l bone or vvoorlen hr;nd les coiTnAr8ble 

with the F,urope::in MaglernosiBn spPnrs have been f'ound. A sinvle niece of 

wood :from Melkhout"boom C::ive hi=is R slit r'lown one side (DeAcon, H. p. c.), 

out it is hr~r:'l. to d.ifferenti;:itP 1 t from splits thPt occur i;1 ::ie-inr 1;vo0d 

·,hen j_t .shrinks n:-1t·-1rAl 1 y, 8nc1 so may ivell "be fort~i tous. Another possi"'.'.)le 

slotted piece cRme from HighlRniJs shPlter ( J. Def.con, p. c.), 9nd interest­

infly lrns ;:1 t':1in co""ting of' An unknown su'ostRnce on it , the Pnelysis of 

11.·hich should be int12restine: in thJs respect. If thj.ef knife tyne is to be 

found, it mBy well be ;:imi lag-ous to the 'taAp' knife ia AustrFo 118, -~,here 

the f'lFkes rire merely fixed i:a the C(':lTif:nt. The ---bsence or reri ty of' burins 

in the South AfricAn l:=,te 9tone A.pe CGntext rnAy hAve Gome beBring on this 
I ied•-11.-~•'?,Ld , _:, c' (_ • . 

but they :~rP more norm81ly4fssociated with/thf, removr.:Jl of' splinters from 
L 

relAtively soft mAteriAl li~e antler by pRr~llel incision. A fine bone 

knife came f'rom An1Adzi1rib;:i CAVe ( Cooke & Rob inf', on 1954), wliile Peringuey 

illus trRtes some :=is well (Peringuey 1911), but one v.rould suspect thFJt large 
Af·>o 

-or composite stone blBde or f'lAke knives '"IOUln./hAve been of' some importance. 

At tr1is stP-ge, the obsPrvRtion rn8de eArlier thAt the ArtefActs AVAil­

able for more detailed 8n8lysis contAined A lr-i;rge Amount ,Jf inorpAnic 

m8tter and vegets:ible fibre, net=dls to be e1Bbor8tea. Deqcon (1966) noted 

a lot of' vegetable :fibre in the SJ?ecimens :from Plettenberg BAY ss well, 

rnd so it 'vould seem thF1t this is 8 chnrscteristic feF:ture. It mRy wFilJ 

be recpllf,d that Aiston (19~9) Pnd Roth (1897) ref'Pr to the aeliberRte 

introduction of p;::,h, :'lung or chRrco::o,l, or the t;rinding u1• of' the ,:,h0le 

plPnt to mRke 8 gritty mixture. ~ire resin in itself is A rPther brittle 

msterh:l (note He1·1itt's (192-) conu;~ent on the brittle rnd:ure of'Pterocel­

astrus' r·esin ), rond the ,-;d,~iti,JT1 of :..,.ny incrernic rw=,tter but especi?lly 

fibro1.:s vc,eetPble ;11.~tf;:risl would cert""'inJy strenvthen it (G8rrett, p. c.). 



It see::ne more r,robablc thrt the to:;l rTtr::sr::.: v,oulc'l LPVf"c beer .. r· 'ilDr<'; of "this 

tl-::::t -pos2il::lJ F. stronger f::'lhcsivc ·:·rs used. on the ""est cor,;:;,t( 5ee ~i"Js 12-to I~} 

~ro~eL objects. Alt~oufh t~cre is little evi~rnce of it y~t for -rp}.istoric 

rnd :'j.::inr U"" bc"·s r-mong mo:'!cr·n 8 111th Afr·ic~n hunt~,...s. Sewinr or weaving 

would be user'! in their leAther or grBsG ,,,ork, 1~rhiJ.8 msny if' tl1t-se ort Flnic 

n J ,. .... 
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of' this (by per1nissior. of the D.C.T. Arch. DP-pt. ). 

On£.~ from an unt:nown context in A cave j n the ::1:nysna area, southern 

Carie (by p~rmiss ion of the r:-;. A.. M1seum ) • 

The items hav1; be<" n ei ven nRrues for convenience of' reference -

:;r.B.h. (E1nnas BAY 'h8n,11e'), 7.B.s. ( ~lRnds Bay 'solicl'), TI.a (Trn'~no1vn 

Bi"lze ), n. c. (rrn1znown 'cylinr:ler') ana K.R. (Kn:vsmi afir,,;e). Srnall '"amples 

were T'ernoveo from ".B.h and u. a in the form of' A thin section or wedge 

on one side nt right Rne;1eR to thf, rm=d n ax ii:; by menns of apiFJmonc:i efl gen 

rotary wire saw, while the ,ther rrL:,re fra£Tflentarv s_i--Jecimens ei tlw,r had 

loos, pieces of ll1P terial, or the des irea arnonnt ww.' scra 9ed. off. Tvvo 

samples or ebo ,t lOC g each, one from the inner Pno one frOin thf~ surface 

of each item were obtainP-d, but not All we 1"e 1rnen. 

,,,,._ 

A prediction. 

:From F.J review of' the literatt1~e (see above), it wouln SPem th8t 

plant nroducts Bre Blmost certainly involved, with An outside chAnce of 

insect products, secondarily obtBined however from plants. A nurnber of 

glues~ould only be eff'ective as an additional Aid in tanged, wedged 

or bound h&fting. It is T)Ossible th8t a number of Cf'ments were there­

fore collected, possibly for different function cAtPgories. As the hRft­

ing techniauc.would be importAnt and A regulAr pArt of the technology 

it would be safe to say th~~t the hunter-gathArers collected the most 

economicel ingredients - i.e. sufficiently durable, suff'iciently easy to 

collect and work, And which eccurred in relAtively large abundRnce. 

Sticky material can probebly be obtained from 8 wide number of plants 

but it is unlikely that hunter-gBtherers would not be influenced by the 

relative ease with which a good adhesive substance can be collected. 

There are three basic types of sticky plant exudations - resin, 



1gum, and latex or sa-p, but distinctions are not hsrd ann_ f'ast. Resins 

ere insoluble in water, but usually soluble in organic solvents, and 

· soften with heat but harden again on cooling. Gums conversely are 

water-miscible, and usually jnsoluble in or-p-anic solvents and harden 

on drying, while latex usually becomes tacky and dries more slowly, 

but its actual behaviour denenns on the constituents in the colloi<'lal 

suspension. 

Resin is theref'ore easy to work and mould ss heat is easy to apply, 

whereas £Um is more dif'f'icult to reuse unaer primitjve conditions 88 

the dissolvine- an1evaporatin£ woul0 set up technological problems. 

Chewing presumably could be ef'ficient but not for reworkinf" large and 

gritty rnounten cement-pieces, while gum would be slower to work and 

would be useless as an adhesive und.er dAm•~ conditions. It would also 

be prone to bacterj_al decay. Furthermore, e-ums are f'renuently eoible, 

end so may 1rnve been nsec:'l as a f'oo<'l source. 

Latex usually hes rubber 11nalities that may stand against its 

value as a f'irm glue 9 hat heat generally softenR the drien-out form, 

although this epparently depenrls upon the amount of resin present. 

resin then has recycling properties, ann can 1.H°' nsea under damp con-

ai tlons -eg. seBling water-pots, but could not be used on cooking-vessels 

Apart fron: the a.:'lvantae:es outlinec above:, resin is more likely 

to be founn on ~tone A['e s i ter:', 8S ags inst gum , because of' it,, greater 

resistance to bacterial n ecay ancl oamp conn it ions. The absence of gum­

£l'.1es f'rom si tf,S of course ner~a not mPan thFJt they were not used. 

Thus it is lH:ely that res ins will bP found to be the basic in­

gredients. If' one knows the resins in the areP unr'!er stuny, it is likely 

that one could predict the ingredients. 

40. 



gum, e.nd latex or sa-p, but distinctions are not hard ano f'ast. Resins 

ere insoluble in water, but usually soluble in organic solvents, and 

soften with heat but harden again on cooling. Gums conversely are 

water-miscible, and usually insoluble in orp-anic sol vents and hara.en 

on drying, while latex usually becomes tacky and dries more slowly, 

but its actual behaviour denenns on the constituents in the colloiflal 

suspension. 

Resin is therefore easy to work and mould as heat is easy to apply, 

whereas rum is more dif'ficult to reuse unaer primitive conditions BS 

the dissolvine- an~evaporatine woulfl set up technological problems. 

Chewing presumably could be efficient but not for reworking large and 

gritty mounter! cement-pieces, while gum would be slower to work and 

would be usAless as an adhesive under d8mn conditions. It would also 

be prone to bacterial decay. FurthArmore, e-ums are frenuently eoible, 

end so may have been nsec'l as a f'oorl source. 

Latex usually hAs rubber nualities that may stand against its 

value as a f'irm glue. but heat generally softens the drien-out form, 

although this Bpparently depenr1s upon the amount of resin present. 

Fesin then has recycling properties, ann can bf-: nsed under damp con-

ai tions -eg. sealing water-pots, but could not be usea on cooking-vessels 

Apart fron: the aavantae:es ou tlinecl above, resin is more likely 

to be foun<'l on ~tone Ar_re sites ss against gum , becBuse of i tr·, greater 

resistance to bacterial necay ancl oamr conni tions. The absence of gum­

gl~1es :from si tni of' course ner~a not mean that they were not used. 

Thus it is lil<::ely th1:1t resins will bf~ found to be the basic in­

gredients. If one knows the resins in the areP unner stuny, it is likely 

that one could prenict the ingredients. 

40. 
; 

! 
~I 



Previo0s research. 

In 1892, Marloth Analysed the hBfted tool found 8t the Touw River 

Cave, Bnd he c8me to the conclusion that it was orobably made of a 'fine 

resin Pnd chalk'. He also claimed to hAve found starch grains of 'wheat 

and rice ••• and therefore this cement must have been m8ne after the 

arrival of the white mrm in South A:f'rica'. There is no reference as to 

how he obt,:,ined his results, or how justified he W8S in concl·1ding that 

the starch grains were of rice and wheat and not other wild plants. 

Dlring the 1950's the S.A.Museum tried to get some identification 

of the pl8nt involved (I Am g1"Ateful to Miss. E. Shaw for mi:iking av8il­

able cert a in correspondence). iifriteriFi l from the Knysna artefRct and from 

a small scraper from Melkhoutboom (Hewitt 1931) had been sent overseas 

to the British Museum and the ColoniRl Products LAboratory.Corres-pondence 

also includen the Royal BotA.nict1l GRrdens, Gt Kew, the Imperi81 Institute 

Kensington, and t'r'e C.S.I.R., but the experiments clij not~chieve very 
tn part 

much, due/to 8 break(101vm in communications, and in p8rt to an inability 

to remove Any sticky material from pterocelastrus at all, in spite of 

much effort. The Imperial Institute did however extract 3,5 i of a ruboer 

like material (whi(!h lac~rnd elasticity) f~o,m some roots of Gymnosporia 

acumirn=ita which I:dac1 :·:rorrnerly been known as Celastrus. Benzene Bnd ace­

tone \':·eae used after the roots haa been grouno up 'Ni th a dis integrator. 

The onJ.y other points of' interest are that no wax ll'a.J , identified. 

that the cement in both cases an~earea to be a resin, and that chromo­

togra phy 'VB s sn£p-es t ed B s s pot5Sihle t.icl . 

After this, the next attempt at analysis was in the University of 

Cape Townr:'hemistry DenArtment. In 19f,,'.'i,, f'our samples app:.,rently from 

specimens in the TJ.C.T. Archeeology Department's collectjon were ter-,ted 

by thin layer chrornotop-rarihy ( Carnnliell, TB rr anr'1 "ltepher: .. lSf.4). They 

were ran ;;f':' afainst tv.fo comrriercial resin. standards, sRw'larac and dammar. 

The standarns corresponded f'airly well with the expectecl res;1lts, al­

though t11e slow movine comrioncnts were rFither blurrecl. Two of the cements 

4-1. 



nfre prActicAlly ident:cal (correlation in 7 out oI' 8 visible constit­

llcnts), whilf a thirn WAS closFly relate11 ('7out of' 11 conotituents), 

an:-1 t1'1ese wc:rE: more comparaolf': tu darnrnar tr-:_8n sanclA1'8C, 8nd also to 
t 

comrr1ercir::Jl mastic ,,;h:ie:h w8s no·~ tested, 'l'he otl1E:r 

siii1ilRri tiee, vfi th the slower mo-;inr: ,c,An<~8rac e.r,ots. - The 

l"s8d ha,l a sect ion 1,emoved nr·ev ious to the present experiments, ar:./1 so 

··;as almost certainly one o:f"· the samples, but it is not known which. 

m, 
.i l d. othc;· itt=:!T,Z:, C0'.1:0 ,,rel] be :J.c. snd t'r,P t·"o arte-'''acts in the:-::;.:... 

r.:·ie.c1r.-., but thi, js conject]Pe. 

AJ.t1-,0·1gh no positive reFnlts v/fcre ,)btainecl as local rt:~sins 11A,l 

ri.,t bef-n conshl1 rea, the Tlotential value uf' the metho,-=i 1V8S appnren.t, 

l'"u0 ncc t.~·e c·1rrent research. 

T ,- ~ C '\ 
cJ • L , j_J • • / • It is not known i:f' he use,1 tr,in lFiyer· chromotof:rsnhy At 

r. l J. .• 

. ,.! -, 
•,..; ..1..tJt·. r . -, 

<?. ...... ..L-

ccti011 0:;:- sticky rlr;nt pr0duc-ts ,·m, ffJJ~<'lc as possible, 11sir.r· the liter-

t~sn was initially antici0at0a, as plrnt i~cntjf"cBtion uruvcJ dlffic-

tinJ.t u:i~ ~/eor, local:i.ty (~r~c~- po~:::sibl.y j_i1 :-]casur1s ·,.,.,J-1er1 th,:.,_.;,- a •·e 1aorc t..:~r:·E.i 
l')li-4.,'.~~ 

to C:0:;_lf,ct (E.w,·;c, J.C~), it "·/t:18 c1eE,irsl.,le to be 8.'\,0;re cf t:'1f;SC pru1.,..:.ems 

·.vhc n collectinr rn8terial, e.nd somr:: tlsr,iplF:s ·vere d11plicated. It vvss not 
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w~re prActicAlly ident'.cal (correlBtion in 7 out of 8 visible conAtit­

ucnts), while a thirn WAS closf ly relatec'l (7 out of' 11 con3 ti tuents), 

sml these wr,:r·e rnore comparablf', to cl arnrnar than sam~ AY8C, 2nn. also to 
t 

conimerc i8 l mastic 10;hi ch was not testecl, The otl1e r r-, lJeC ~ mp;n I18(1 verf 
,------·1h ·-·---r~~_ .... ___.. ... -..-...--··--~"'"· --- · ~---" ,,~ 

fevv common'')const i t,1c nt·" ,i,,rj tY t1,c ot' er,:;, ahd in generRl shoNed so11le 
·----·- -·~-. -~/ 

had ha,l a section removed n-r·evious to the present experiments, ani-'1 so 

·-;as almost certainly one o:f' the samples, but it is not knowr1 which. 

r.:'J.2.c1r.~, but thi ~ j s conject Jre. 

AJtho;12:h no 1;os i ti ve res'1l ts wr.re ,)btainec1 as local res ins 1rn,1 

ht nc, t:· e c 01r:cent researeh. 

C1ar!z more rE';centlv hRs exper·1mentcr1 vitr, infr;::.-rerl ::.pect.ropho­

to;. try on ".f':ypt ian P rro,1 he= nc1s, b·: t ~1as not h<= c'l 1fo1ch success ( ('.lfirk 

T T' ~ C ' d • L ' lJ • • I • It is not known if he use;1 thin lAyer chromotoirenhy At 

r. l] .. . 

TJ- e 8 ru-, l vs is • 

ttsn wss initially snticipatea, as pl~nt i'entjf"c8tion uruvc~ Olffic-

lc.,nf .:.;(:,•: -· .;.~ in 'tLs field. Ac:: rc.::,ir.s, etc. can va:ey accordir .. ~ to the 

t ink 0f yesr, locality ::i.u~- po::,s ibly 1n :e:.;ea s0ns ·rhen thi::,.,~ o. • e rn0rc- ,_,;r:-2:y 
!l)t..'-i;.~'\"'• 

to c:0:;___lE,ct (E 1.V•;G lC~), it ·1r:1s de1:,irable to be s_,·;:c.re cf' t:-1E:se pru'L..:..ems 

.vb n collect inr rm1terial, g_nd solIK· c,;::,,Tii:)..LP-?, ·vere cl:1pliceted. It was not 

_, -'r-·', c-c t_,..l.U _,--tJ... ,,,._ .. 
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o""' bupi-es anr? t v-ees . Occssicnelly , the ,-es in ex11des on its own a ccora., 

but normRlly gum or r es i n collects in wounos , and so it is poss ible 

ths t the collecto!' c an inauce flow:l nr , al though if the plr-mts are mun­

erous , it. is unl ikel;y t:ha t t h i s would b e necessa ry. Gum exudation may 

be t he r, sul t of di r,.ease ( P.owes 1S49 and i f so , certain healthy trees 

~J ~~ +~ ~k'rll--c.J.- :.,y 
not be productive , n o matter how much effor~ 

11 rt~~'" ~ ·~ 
A further cate·gory are t hose with subterranean roots or t uoers , 

e t c . t hat have to b e dug ~1'P • Trees like Pterocelae:trus are relatively 
J. 

r- re2.y to :find , but others like the underground parasi t e- HydnRrare ou ire 
kr10wl e~ g~ 

s...,u) uJ. ,. cln craft . If cutting die not induce f:ow2ng , t hese sources 

would then reauire a further extraction process , by heat or a solvent . 

The final ca t egory ere those tha t can be induced to ' bleed ', like 

the Eupho rbias . Certain spec i es produce an Ebunaant l a t ex and can E":ither 

1:e sliced , or sn2ppea. off and a llowed to drain. Aloe sap which is sticky 

can b e collected in this way , or alternatively collectea dry from wounds 

after it ha s ha rdened . 

Table 5 is a list of 811 the plants collected from, with data on 

vihen collf,c tea. , w}, ere from, etc . Some of the m.a tE:r i r l ha s not been run 

yet , as\ t was co l 1ect ea too recent l y . 

A Geranium sp . roctstock c onla not b e i nducec to yielcl any exu-_.,_,,_~ 
..,-"'<"~ at i on at all , while the roots of t he t wo Pterocelf.strus spec ies and 

the Hydnorfl p lant presentea problems of extraction. 'The final solution 

was eventually to cut u p the root Bnr1 und e;>grouna organ into small 

pif.,ces anr hea+ in a test tube ove r a b· 0 nsen at high t empera ture . A 

dark li"Uid wa s given off , and t i s was collected . I t seemed to have 

8 high tennin c ont ent in al l ?, cBses ana c1id not appear to be sticky , 

but it was aecidef to ex~eriment with it nevertheless . I t shou l d b e 

noted though tha t the rE.fe1·encei=, to ?terocclastrus tricusn i c1B t u s _carne 

~rom the Erstern Cape , and possibly it i s eas i er to co l lect i n that 

cegion , or that it c13n only be extract.ea Pt certain times , e s is s ug­

_estec in an unconfj t mea st.::f "ient in the S.A. Museum correspondence , 

·~ lch notes th8t the r~sin onl y r i ses ' ~uring certain seasons '. Prev i ous 

, ~ t,::n,pts f'B ilEo to ex t ract any mater i a l :"' r ·1n this p l ant in the Cape 



nc,y,~, ~"}" (".' • ''"CC-1l" , .. -i~rf'-Cnonr•-:c.n1cr.'\ t..,t,J.J....l .1 • .__~ ,_ cl , • 1"" • .1.'• _..,,_·_,\~, ~1u ~-,• J..i... ,1...__, .t.: 't_.., \~_ /, 8na there is P possibility thAt 

. . . ,J ' r-no-:hcr spec 1 ec 1 s, 1Lvol0,c:. 
' /'-

,..,ome: nrf ljli;irn=iry expE:rimPnt.s wf re condnctecl '''i th t11f: materiel in 

plant) vrere testerl :for water·-so1·1ble carbohy<1ri=d,es (appro:xirnPte.J;y O, lg 

l·r1 .,,.., 1· l .. ,,, ... e,, \ ..Ll, .i__ , n l.; r·), f,31 respectively wi tli 

the pr1enol 5',· '10.!1 1.1ethoc'J, us irw P colcurill;eter. 'TlJir, p;i ves s01ae id c~a 
t: 

of the nnEnti t;v cf wAter-soluble c.:srbohyr:1 rf1t{ ;::,, present in e:urus. Acacia 

kp,roo chc1rr·E;cl wben p:'..3ce1 over H bnnsen :flAme in P. test tnbe, but r~ic1 

not melt. 

n t sol 11):;_e j I,. W8 ter, r. nr" All 

·t.u t it is/an crn1ate f'or ,u r :i:-cnu i 1-nments. 

'T'he T1 1r;horbif1 lst<'x 'L', After bejnv arie.-1, behAVf;d cJ.osEol to the 

resins, not l,cing obv1ously 1,mter sol 1ble, .vhile it l)Fcr1me tl'-cky witl1 

heat on coolinr; however, it had a rubbery conRistency. The D1phorbias 

have a 1-~1eh resin content ("'att &: Brever-PrPnowi Jk 19CS), ancl the othPr 

latex types mF,y not be enui Vo lent. :~ot A 11 j ngr(~a ientr3 wer·e tes tec1 

t 1 orougr1ly, ~"nr~ neither rer;:irn, nor 1Btexf-::'"' 1vere tested 011c1ntitatively 

for 1vFJter solubJe carbohyc"!rates. 

;'. rres1:J__I}f the cement :f'or wFJter soluble cAr1)ohydrates. r:·wo r.;an1pJ.es of' 

epproxin11=1te ly 1c:-y1 f'rorn the inside And outside o.,. the "f.lands PF1y solid 

encl one e8ch from the other four sBmples were mixea with 10 ml of dis­

tilleo water, efter Leine.r finely crushPc, by m, ,·,ns of A rrmgnP-tic stirrer 

At room teruperaturE::. The insoluble nmtter was se,;Bratea by centrif'uging 

4+. 
l 

j 



and rPn~vinf with cepillAry piprttes. 

The sol1;te yrns then forwAr·clen to Dr. Churrns for water soluble car­

bohydrate rinAlysis, also usinr t·he nhenol H2 c~o4 methofl and colourirneter 

set at :~90nm wav' lPnvth, usinf s control for trie rn=itursJ colour. 

The results 8re ss f'ollows .-

u. f! ar1 ze 
(: ,- ,-1 

C,,~)i'. 

U.c cylinner C' J:' .. 

r,·,. B .ti 'hnnd le' o,oo 

E.E.s solid O,?O 

F . .ny::-0, r 1 ::i r~a ze C,18 

'.1·1· en c0n,pt-jred vvi th the rums above, it is clear that no e:ums could 

....1<.e involverl primArily as the anhesive agent, ana thP smRll counts cBn 

be 8ttrilntrf. to contr,mination in mRnu:f'Acture, or us,, or tr::=1ec eleG;eats 

AVBj}abJe, it w<ic, ne cirlen not to assess for the act,;sl cBrbohydr8tes, 
f>,, 

b~Jt t:his. coulo be c'lone b.Y hyor-olysir-, ann paper chrom¢togr::,phy. 
?-; 

:7;. Thin lF-ye:r chrom¢tography. The proceclurA :f'ollo"Jed 'NAB es sent i;c, lJ y thrit 

described by Stahl (1965) but 1.~AS b::ised on tl1e exnerience gained in the 

19Ci4 experiments. Veget1::,bJe s8,.;:~les of npproxirr;::ite 1001', were w::=irmed and 

centrifuged in 5 ml D.M.F. (d.irnethylformr,n1ide ) 'Nhich WAS found to be, a 

very sui tFJble sol vent. By me::H1s of' 8 micro-pipette, 5 microli tres ( 5x 

- -• .0 ) of ench were sr,ottea on c-;iJ.ica gel plates (F'254), which hnve a 

speciel built-in fluorescent inclicf,tor ( the aluminium bF,ck fluoresces 

under ul tra-vL1let lig-ht, unless tLe1·e is some m~, te pi::, 1 over·lying it). 

The pl8tes were dried by meens of a h8irdryer, while it 1/1/as fount th8t 

it wPs edvisF,ble to leflve them for hE1lf an hour before runninf, otherwise 

ttey mip:ht run unpredictPbly if still wet. 

These plPtes were tben run in i::1 ro; 1 benzPne-met11enol solvent mix­

ture. From ~revious exp~rience it W8S ~ecided to run each plate twice, as 

this shows the S"[lots U"Q more str·onr-lv. This of course rules out tr.e VP.lue 



of tryirw to establish 8 Rf ch8rt, but it was founn th:::.t spots tended to 

run E.t c'lif..,.·erenti81 speeds. This 1Nr1s in pPrt due to the impossibility of 

keepine the environments constant, while it bec1=@e appnrent thRt the 

solvent mi:xture beh1=1ved unprer'Hctably. Fresh solutions should be used c1t 

All times. 

In the encl 6 phites were developed (Figs, \7 to 2l), four of them of 

plant extrficts, Bnd two of them with the hslf n dozen cement sAmples being 

run Egsinst controls, including some commercial ones. In all C8ses a 

sinEle plfint, Euryops othannoides was used RS A cross reference. 

Pletes I find II are nminly of resine., (Eur-yor;s Firld Othonna spp:· 

Hertia and Widdringtonia spp ) and tannins (":fyclnora And Pt~5;,lP.§_!:;r~. 

,,. spp.), rmc'!. most s;-•01~, up three or more clear Pml thFreforf 1,roportion-

8tely ~ensr constituents. Plate 1 shows that there is little ~iffer­

ence in the vis j1:Jle s noti:o bE t'11Tr en fresh Bnd ol(l E. oth8nnoid es mAterial, 

Rnd 'vi th rnAteriA 1 hFRtea stronp ly. T'lP te 11 r,hows the other Compos j tae 

are similar to "uryops, except for o. Arbusculfu.. in thAt there is 8 .,,.-~----- _,,_ ... "'~~~----~-

r 

prominent leedinf spot.mhe slow,st spot is identical jn ell cases, 

but the position of the inte 10"'mediate onPs vary.An interesting point 

in different rer ions. PteroceJ~..s...~E2...§.. Ana ~:~:nnsirA were vi\~y 8 imilR r. 

Plet.es 111 Find lV sho1v thr:t by contr·F<st, the r,ums du not show any 

sol vent soluble c ~ns ti tuents, exclucl ing !'.hus ,,,1 tri one. Only the -r:uphur­

bj ae. of the letexes show ;1:1 constituents (11suRlly one), while the Floe 

S8ps nisnlPy sinfle spots. 

Thus the resins, tannins am1 :•uuhorbiA mi:rnri tanics hRve comDlex 

rolvent soluble struct11res, anrl f·rom the 1964 eYperiments, Wf:re there­

fore nlore likely cpnc'!jc'lates, f1.S complex Rt-r11etnres were indicAtea. 

n11:1tes V and Vl show the rell=itionshi n between the s-ix cement sam­

ples ann some of the more nromirn=,nt controls, nlns the commercial p-ums/­

rer~ins sAndarac, dammar, mastic ana trRfP.CPnth. n1ate Vl is a partiC'­

ularly good chromatograph. 

4'>. 



I 

";ill 

.,. 111\ ~ , , 0 t L' n Ylll .; r1 P 1 ( y, 

•;J . 

!< . . 

o . ( olr'l) 
.. 

o . '~ ,- () \ 
1 i 

• 
o . .. 1 ·pnrr ~ ea t 

}"'ricio~c-oisirmw 

b := po int wh.e.rr /ead.1n':J spot ih.~u , <..tf). 

ofte I'\ a s al ihe alrvt">~t 

C ::: I ca d ir. ~ Frard 

) 

' ' 
I • ... ... 

t • 
I . .,,.. • 
) 

) 



F'1r tt: ll 

Hert i:1 sp. 

OthonnR bnrkerae 

o. arb11scula (r-c; rstenb . ) 

o. l'1 • ("!orcf"st.) 

o. zeyheri 

o. sn. 

Fyc1nora africanA 

Pteroce astrus rostratus 

T' . 
tric,rnnioatus 

Yuryops oth8nnoides 

' 
0 

'-...--

' / 

~ ~ ' 
.. ~ 

I'" 
)),,, ' '\}!,.;~ 

_) 

n ote 'th.c.t t h (. a ~scef'\'I:: i. 'io a. Y\ 

'<). ( tef a c. t1 di'\ ct r~ \" r e,e,'(\.tS a. ·wd' 

Sl()ot - ""'e, tri. a.:t h:.,.J r\Ot ~hied befot'e 

de velo,. ti\ '} , c~ (l\~{. q,v~n.t\ y it'ha .. r~n t oo 4'tA1ddy. 

b 



Plflte 111 a l 

t 
b 
J, 

~iadringtonia schwArzii I . ~· 
V:. naudifolia I • 
'.R1Jryons othannoides e • 
F.uphorbiP se1rukunif!nsis 

H' , . tetrarona 

Ficus canensis 

Gomnhocarpus fr11ticos'1s 

Watsonia sp. 

AloA ferox 

Virfilia oroboides 



/ ) 

PJ.:: tc lV ) b 

l 
C 

t 
Euphorbis triangularis 

E m auritan1ca • Vil'Eilia divaricata 

AcFJcia lrnroo 

Enceph alartos caffra 

Aloe karasberg; nsis 

Rhus viminalis I 

Sarcocm1lon burmannii 

Euryops otrAnnoides I II-· 
Othonna arbusculA (W) heatecl I ti) t f; 

V.'iddringtonia schwarzii •• ) • 
) ~ 

-h Flemi (commercial rum) 
u, 

N 
0 



Pl,-,te V a 

t 

Furyops speciosrisiw1s 

Da1nrnar \)) 

I:yanors africanA @Z!!!)) 

' U .a' 

1 U. C • 
1 

'K.a' 

' E.B.h ' ",,, 

' E. B. s ' inner 

'E.B.s' outer 

' ) 
® 'l 

t0 

' 
•· 

1ffa 

., 

,~@ 
,. 
I~· "1 \, 

ft, 

I 

f @,, ·Qf. 

,,· 

IJ! 

:, 
•) 

., 

NJ 

> 

., 

~' 

b ) 

I 
'V 

• 

t 

t~ 1 1 

tj 

-I-, 

LD 

70 



f'1r tP Vl 

a 

t -j,-J~ G 

) ~ 
'::1aa rinetonir, schworzi i f I 11 

~" ryo-ps othannoldes t • -~ 
Hertia sn. 

' f ,~, 
'U . o ' cement I ~~ (fl 1! 

' U. c ' cement '~ ft;\ I ~ 

Xnysne adze t ( I ( , 

' E. B.h ' I .~ I ' !I 
' E . B.s' inner I ,:, ~ ~ 

' F. . B . s ' uuter t /1/ 
,. 

"' 
T'terocf'lFistrus trj c11snirhtus . , ~ /,, . , 1\ 1'> ,,1,, .f4J 

\• 

I ,, • I -h ,· Cthonns arbusculfl 

~ 

O. ~ev~eri ) ,I -~ N 

~ N 

k, e...ncl ll '-.JdS .. _., e(t>c.fcd f IR t or . . spec ros copy 



-

'l'he }:.B. hand U.c items showed up nuite stronr spots, while ~.a 

rnd F.B.s did not show any mBjor constituents. None of them are clearly 

idetical, while the same sPmnle even vAriec on oi:Pf'erent occasions in 

intensity. rrhe more prominent ones ho'IVever WPre vPry similar - ie. U.c 

end i:.·.B.h, especially in plate V. 1<'..B.s WAS simjl 0 r to them on plate 

vl. Of' the controls, Hertia is identicRl to E.B.h, but all the Compositae 

seem reasonably close. Only dammar of' the commercial resins showeo more 

then one Drorninent snot,, hav inp- 2 lot of' const i t'1Emts. 

~ne striking noint i2 that R sinp·le v-cecurrinp: spot occurs in all 

but one of the cements Rn.cl controls; TrPf::>CP ·.th, the excention, wculd 

rIJt)f:Pr to be 2 gum f,s no spots sh,,wer up. 

It is not eAsy -t-r:yi~ to internret these results. The bRsic prob­

le:i, is kno·vinf how idF"nticnl a 2-c,-,uence must ce bPf'ore one c~n clrLn 

8 direct r, lPt ioEGbi p. ~..1rtl1ermore. it is not cf rtain when two neRrly 

correspon~ing snots Prf significnntly dif'ferent. At this stage, uhe 

cen only remp;rk on the number Gf cement snots thF1t correlate with spots 

among t 1·e Composi tAP, ana in particular ~uryo~ and HertiA. Wot only 

do these correspond remerk8bly well with~.~.~ Anf rr.c, but the leaaing 

spots 8re ~rominent in 011 of them,nIBening that they are nuentj.tatively 

importent ae wel1. 

Plate·s V 0nd vf1Pre then sprayF:'.'1 wit~-: A 2~;'°' s0lnt1on ~)f 

C:: C13 ) to see j f eny oth,·r constituents wo,11,9 Ye Act nit\ j t :: n:'! show 

rrdni,1m nlF:tes, but a rees~,nec:::.::: clesr !·-,icture 'NP.s obtained (fig.2.3 ). 

Some of the imp,jrtA.rit spots rJicl n.Jt i:,1101·: up at sll, whil0 a l0t of ~race 

elcrr;ents dL~, whic:L co1~~T,licPter-; inter·,retation. "'.'01· t~,c, ;:,0rnc nt it i:. 

were identical, 

47. 
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: . ! nfr-t=1-r..-·" i"'. D,-c t r o:nftrv. I t took a number of trial r;.1ns t o estab lish 

the ri rh c onc Ent r> <=>t i on cc plPnt r rr in in soJvent t Pt "r8s s 11ffi c i cnt J.y 

::, Yong t o Phow u ,.,rel l on t e spectr'"' b·1t n :---t r.esult in overloarl ing on 

t r c thick l eyer p late . 'T'hf~ so 1vti·o.rtl ''188 lai~ down on the ri late by means 

of a hypo ermic syr inrc , nnr +he 18te wa2 r·1n as nr ev iously in the ben­

-:: c ne :mr·thano l solution. 'T' , - br ;:..- ,..._ -··ere t.~cn r emove,.,, a nd. washe in a sol­

ven t , t he silice bcinf ~cn~rctc ,.,, ~~ n sint P~c ~ rlasc filter . ~his was 

then dr i e~ on a rotQry eve~orator. 1 ml c loro~o~l • use~ to dissol ve 

ihe re ::::; ~r3uf' , 2nd t :rt~ "'"' S t r ansf'e T'"'P0 t o a 0 , 5 ml I. - . s-pcctrome te r eel:!_ . 

The principle of the T.". sp• c t romPter s si~ J er t o t he co l ~1rimP t e ~ 

exccnt t h3 + ,., 1:::crm c" lif t 'l f cr 2ngjng- W"' Ve leng t h is 11ass ea thr ough 

/ the s ampl e ( and t hrough a re f erence o f chlo roform to c a nc e l out the 

solv ent ) , and the absoroPincy i $ plo t te, 8gain s t fr eouency on a revol­

vin[ , ru1r .• '"rwelength range is f rom 4000 to 6?5 crn-1 . 

Tnithilly C, 5£ of ~ . oth&nnoir'les was cl i ssolvec'l in 5ml benzene , and 

t 1e b 8n3s were r emove from h p 8te j n ~,ml methano l , b 11t only O, 3 g 

of c. s r·busct1la ana -riert i a so . ,vr re ust' , as th0 ban _s weretending to 

merge outwards :'rom ove r l o;:ic-1 ing . ::'or E. s peclossis imm, and O. zeyheri 
0 

only O, ,.... g in 3ml of chlo11:f'orin wRs user , anf1 chloroform wa::; ·1sed to 

;;ash t he bPnds fr 01,1 : :ie :,, 1 11 C8 . Chlorof,Jrrn PVFlporB te e rapidly , and so 

it ·ires ep,sy to lPy (1v•m rf' latively n::-irrow spotting lines quickly . 

--::. . B. h am~- 'J . c ,yere se l ec t ed of the cements as they ha.3 the most 

p r- ,.,r.i nent leading spots . The r·e1m, inder of the Gml of D. :,i . F .was me r e ly 

l e id . on the pla t eG , otherNise the procf:.dure was the same. 

It was fc n essentia l to recheck the bancls to see how well they 

had sepBrF~ r' , !Clnrl as a result the E. o t hanno i ile,s , O. arbuscula ena. 

Her tia sp . b anes 1-80 to be rerun ue to contarninAt i ori , 1vhereas the others 
n . 

were relatively pure c 
1
st1 tuents. I n the enr~, very weA :.C spectr& 1vere ob-

tained for E. othann0 i des and o. srbuoclllr-i , and so they have no:t been 

cons i d eren in t::.1e int erpret a t jon. One feFJ ture i s the t the cement samples 

r_::;ve rctaine their strone aromBtic sme l l. 

~he resul ts are in fies . 26 t 0 35 . 7hP snectra are not easy to inter-
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pronortions. CertAinly r~Ater research 1n local r(sins w0ul~ hAve 

There hsve bePn problems in the laboratory itself Pf~ withuut 

supervisLrn And fscilities the c=:xperimPnts woul:'1. hB.ve been JmpossiblE:. 

As it was, hours of ~ork were sometimPS negated due to ifnorRnce bJ 

elementAry miAt8kes, ur by 'r12virw tG resort to trial And error. 

In acln it ion, the programme of research 1Nould h8ve proc'lucec'l better 

results if it han l;een prenR rea months in aavanci:-. This was of co 1rse 

im:1oss i ble unaer thf, ci rc,rn1s tences (hAvj nr to FC>Aff., on a orevi ous oro­

ject in ?v1srch), Bn,1 so it was impossible to pl8n t}v, re:.:;ea.:-·cr\ thorui1[Th­

ly enoap:h. r:onsPouently, correspondence ann reAc'Jjng was providing aod­

i tiorn:il information as late: AS :ur·1St. 

'l'he final problem shouln be ;:,rn)c' rent, an(1 th=i t is tb, t it L-:: really 

et lep,st P tw.') ye8r anr1 full-time r:>roject, for only then cqn one· monitor 
)J 

plants more comprehensiveJy, ~···'bhis··wot:1-ld ~e all,)we.li rre2ter detail 
·.: tz '•,. 

to be eparea on certain deserving aspects, li~e p,np,lysing the water sol-

uble carbohydrates of' the cFments, testing to see j:' inorpRnic rnateriRl 

etc. was :.:ienseY' on tr,e s;1rf'ace, exnerimAntint7 1vi th tryinp to work resin, 

rechecking, etc. 

These points heve ber·n stressed so thr-i t ;:in.y one who intends pur.-mJ.­

ine: the e:Yneriments wi 11 hRve some j r P8 of' the nr•oblems involved. 

Internretation.It sho11lfl be stated first th8t the exnPriments have not 

preceded far enough for it to be possible for 1 1s to SAY •Ni th Any l'rnthori t 
A 

what the inrredients ere, and they should rather be regarded as a trial 
l,) "·) 

run. Only a hBnd~1l of plant products were collected, and probably only 

a small number of potenti8l penera for the Cape Brea considered. Ifot 

only would more renera provide greater rane-e for correlation, but they 

would attach more significance to the high degree of sim5larity shown 

by some of the snecimens. 

At the outset it was known that there would be the problem of break-
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down in such oln si;>ecimens, ano_ the inability of being ab1e to control 

for this. Minor tests did surrest that it may not be es great as feared, 

however. After all, for the samples to have survived, it is probable 

that the major adhesive constituents should have remained intact. 

On the positive side, it is frlt that the experiments have produced 

some results. 1:,i th regard to ingrea ients, the prea ictea j dent i.fication 

of resins hes been con:firmed, whether in pure form or as in certAin latex 

constituents, althouph the former would be more nrob8ble. The Compositae, 

esnFcially Jif4-I.lia sp., show (u~\ striking simj lari ties to two i terns, includ 

inf the T<'lBnds Bay ones in tr0 chromstoprAphs, while the Knysna tool 

o ifferea from the othF rs in shovd ng np ·fFw sriots. At the present st8fe 

,,--the Compositae must be consinered as a c'listinct possibiJ.ity f'or some of 

the cements, 1.:vhi le it woulrl seem that ,-'l ifferent rc:s ini3 were used, es pee­
-,--

ia lly in n.if'ferent areAs 41 ~. t,here is :=i lso the noss jbi} i tv of decompos it-
\," 1 t.""-,.1 ,~'\ ~r '."'J"'!"f,....,. ? /.~,_:.: ..._ I ).~ ~ ""-:i", ~ 

1 
_,_l 1i!-, ,;. 

ion/ which might BEYPl.Y to the KnysnA imnlement. 1'.'i th this in mind , it 

is r,ussible that (certain': rep:ions with more indestructible resins r-ire 
" 

like,ly to displAy the: cementing strategy more readily than other are,,s, 

where becAuse of different sources, it may appear as if they never used 

it, the cement h8ving disintegratea. However, it is clear that it is 

not possible to remove snbjectivity from interpretation compJ.etely. 

At tlis stage it seerus unlike~y that one could clas~ify beyond the 

r,eneric level with confinence, b11t knowledge o:f' ,:-JlAnt distribution 

could Aid in this. Closely relateo species coula have iaentical resins 

or differ in the nroportions of constituents rather than r-ictual tyres. 

1t,'i th regard to the method 'med, it is felt that the exf)eriments 

have shovm that this techni "lie can work, ana shoulo be pP-rsevere(i with, 

provided that the problems notea above are remembered, anrl that the 

method be given a more exhA1.1Stive test. Chrom8to£T0 phy is t,·:e only 

techniaue with which one C8n horie to be al)le to fJDalyse res ins, and 

sltl'"ough time consuming, it is relativPly ( conomic81 ::ond coPs not require 

too complex a laboratory. The basic problem seems to be settinf a VAlid 

level of interpretation. :F'11ture work shonlo consiaer thiE aspect, and 
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use E widfr r8ngc o:f' controls. The method cAn be 11sRd on 8 n1rn1ber of 

other org8nic msterials in 8rchaeological _problems, but it should br­

notea thAt it is basically a destructive nrocess, although only small 

amounts sre recmire<" (approx. O,lg), ancl the mnteriel crm still be s 11b­

jectea to a nmnber of tests. 

-::'inally, it is felt that thc-: project has contributec") tu the ,mcler­

s tanc1 j np o!: the whole hafting strateey - the exploitation of th( re­

cycling nrop,rt1 es of resin, t1le :=-:r'aition of fibre or grit for streng­

therdnf it, Pnd the r;-1P.nipalation or circ 1n1vention of physical r~1lei:; c,w1 

I)roble1GS in the mani1facturinE rirocess, :for exAmple. These Are aspects 

that were learned, ana which heltien allo,•1 the better explojtation of 

~ thE, l:=itc '.:tone Age environment. 



Tl1is project h'"'S necessarily resulted in the contacting of A wide 

number of' people p,nd ins ti tut ions in other fields for advice and help. 

Messrs. J. Grobler, J. Winter, 'Nisurn and Dr. P.orke o:f Kirstenbosch 

Gardens, Mr. B.B:c,yer of the Karroo GArdens, Dr. A.Hall and especinlly 

Miss. E.Esterhuizen of the Bolus Herbarium gave valusble sid with botan­

ical problems, as did Dr. E.Bigalke of the East London Museum find Dr. A. 
\ 

Jacot-GuilL"rmod of Rhooes Unitfversity. Mr. H.C.Woodhouse kindly photo-

grsphed two specimens in the Albany Museum for me. 

I am greteful for the co-operation of Miss. E.Shsw, Mr. F.R.Schweit­

zer ana Dr. 'Nhitehe8d of the South African Museum, Mr. C.K. Cooke of 

Bulmv8yo National Mueeurn, and Mr. H.J.De1-1con of Stellenbosch : University, 

Professor J.D.Clark of Urni.versity of CalH'ornia, Berkley, and Mr. R.R. 
' ! 

Inskeep of Pitt Rivers :Museum; to Mr. JirllbA of the African Studies 

Department, Dr. G.Gat'.rett fror,~ l,~eterial St:.1dies, nnd Mr. P.Zoutenc'lyke 

of the Oceanography Department, all of the University of Cape Town. 

I am especially thankful for the encourat1ement received from the 

staff of the .Arclweolofy Department, U. C. T., in particulpr '~'r'. ,T. TI:. 

Pr,rkintton for makin&: nvailRble some of his m8tE:riFil, and :Mr. M. Wilson 

for getting some x-rRys done, 1vhile the project may not have been possibl, 

without Prof. A. Stephen making f'acili ties ava ilRble in the Chemh; try Dept. 

and in pr,rticular Mr. W.E.Campbell for continued sssistFnce ar1d aicl, 

and the mGny others, for all of ,.¥hich I am grnte:ful. 
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