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In recent yesrs it has becuime increassing

4
v

of southern African late Stone Age technclogy wes th
‘, Poart 2 \,L,‘\ ;\

of glues or athesives to haft implements , snd t
with the visebility of microlithic industries, The nuber of sltes yleld-
“ing evidence of hafting hes incressed considerably since excevetors have

Fal

become aware of i

ts presence, Tor the most pnart, the rensins consist of
odd lumps or traces on implements, but there are sboat s dozen Lalrly
complete moulden pisces that allow some comment to be made as to the
hafting stratepy, and this techninue is cosidered
o date, no succese hnas been registere’ 1a ifentifying the actual

ingredients used, and the main objective of this paper is to indicate

thet thin layer chromatogravhy can be used to this end,

Terminoclogy. A nmutber of different terms have been used 1o refer to these

glues or cements - for examnle, traesn (van Jer Stel 1695), /kuail (Jantje
in Lloyad 1829), mastic (vsn Riet Lowe 1954, Clark 1958, 1559) resin (Hew-
itt 1919, gum-cewent (Peringuey 1211, ), wex {Coodwin 1545,, snd gam —
rut i%~i9~nnfortunatebth5t,each term implies s specific substance, which
may not be justifiedy, as 2 wide variety of iagredients msy have becen used.
ror thie moment therefore, the more penev'T and non-definitive terns cement

ant glue will be used, snd their suitability should become sovvarent,



ive as a cutting tool (Hewitt. 1992). He then resises the equally improb-
able suggestion that both tools were actually fire-flints, the chalcedony
serving as a flint with the inflasmmable resin as a torch, to which
Peringuey duly replied that his opinion was still the better. (Peringuey.
1925), Clark (1959) identified it as a crescent-adze flake.

A further hafted srtefact (Fig. 6 a ) comes from s cave nesr Plett-
enberg Bay. Hewitt (1922) states that it was the same cave as the vre-
vious, but there is no evidence for this (Deacon, 1966). It is a bone
handle with an incised pattern similar to a decorsted piece of bone

—~3illustrated by Peringuey (1911; Fig. 194,2), which also comes from the
Plettenberg Bay area (Hewitt, 1912), but with a lump of cement at one
end, which actually covers some 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 = tally, with a lump
of resin serving as a handle (J.Henning in Hewitt, 1912).Hewitt feels
that the decorstion is probasbly purely ornamentasl, He further compares
the ornsmentstion to decorstion on Bantu pottery, but implies no more,

‘while later he slso mentions the presence of a fragment of qtone situated
leterally 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 sas guartzite by
Deacon, who noted that the artefact was originally painted in red ochre
(Deacon. 1966), This is slso in the Albany Museum,

In sddition, Hewitt mentions a 'cylindricel-ovoid lump' of resin
originally mounted on s stick, about 5x2 cm, from Woest Hill near Grsham-
stown (Fig. 5). The haft has since disintegrated, slthough decsyed wood
is 8ti111 present, while there is no evidence of it having had a stone

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

Museum,).

It is known that there was considersble ransacking of the Southern
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It is known thst there was considerable ransacking of the Southern



Cape Cesves in the late 19th and esrly 20th Centuries, end it is probable
thet other mounted tools were unearthed in a non-sclentific manner. Clark
(1959) illustrates a mounted pebble flake of slate from a cave neer |
Knysna, thst wss possibly used as 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 & cave on Robberg, Plettenberg Bay,
but theréis no detail on 1t.Its regular shape, and the glossypink colour
reise doubt of authenticity, but it is included (Fig. 6 d).Chalcedony,
a piece of mollusc shell, and a hair are embedded on the surface,

—_ Two further implements of unknown origin are in the possession of
the University of Cape Town Archseologiesl Department. They were donat-
ed by a Mr, Merais (since deceased) in 1963, The one is sn adze mounted
in cement (Fig. 78d), while the second is an oblate cylinder of cement,
with a socket from the Kaft passing right through, wlth one end clear-
ly broken across and so it 1s impossible to guess whet the working end
might heve been (Fig, 7a). A thick scrsper which came with the srtefacts
snd has traces of cement may well hsve served as the actusl mounted tool
(Inskeepijﬁic.).ff.Malan handed in s mounted tool from a ceve in the
Porterville area to the S,.A.Museum, but the actusl site is not known

FiFig. 6b). It shows similaerities to the decorated artefact from Pletten-
berg Bay. Unfortunately both this and the Tausfww artefact are on display
and so it was impossible to study them closely.

Wilton Cave has implements with traces of cement (Deacon snd Deacon.
1963), while s grave from Oskhurst 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

Mat jies River where s lump of black gum was found by Meiring, who suggest-

edthast it may heve been = constituent of paint. (Clark 1959, Meiring

1953). Further esst st Melkhoutboom, numerous Late Stone Age tools have



shown traces of glues (Hewitt. 1931, Clark. 1958, 1959, Deacon 1969),
including small convex scrapers, a segment, bones and two adzes as well
as spparently unretouched flskes. In the latest excavation, lumps of
recin were slso found, including a flsttened piece attsched to = twig
(Descor. 1969, p.c.).De Hangen ceve in the Western Cape has ydélded
traces of cement (Perkington and Poggenpoel. 1971), while Goodwin may
well have been referring tc cemest when he ssid that there were 'still
indications of fats, resins and other orgsnic substances' on some imple-
ments from & site near Bredssdorp (Grobbelasr and Goodwin, 1952). One
—af the more noteworthy contributions from recent reseasrch into the Late
Stone Age has been the discovery of mounted tools in proven context in
sreas furthe; afield than fhe Southern Cspe Coastal., At Boomplsss Cave
near Oudt:héorn, numercus lumps of cemenwt snd a partially mounted micro-
lithkécraper have been reccvered (dsted sbout 500 B.P,) (Descon. p?é:);
From Die Kelders Ceve have beenrecovered traces of cement on = smell
scraper (possitly :cbout 2000 B.P.), =nd an interesting moulded tool,
possibly an arrow head (dated about 1600 B,P.) (Fig. 2c¢). (F.Schweitzer
1970, p.c.). Elands Bay Cave has produced further finds (J Perkington,
unpublished). The most interesting piece from Flands Bay (dasted sbout

—

Y 500 BP.) is eppsrently that of a handle with & narrow socket st the
short end, probably for s bone or wooden implement (Fig. 8a). A further
unusuzl piece of worked cement from the same level has a soft core, with
e dszrker 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, snd it is fessible thet it is not ecven & tocl, but
poseibly merely a lump resdy for use. A further small lump hes & seg-
ment psrtially émbedded in it, but as the working edge showing utilisst-
ion is psrtizlly obscured by cementwheh would mske it non-functionsl, the
association is probably fortuitous. This artefact was found associated
with a2 concentrstion of stone flakes and a bone voint in a burial

dated to more than €600 B.7D. (Fig. Sb).

The use of cement csn be inferred in Rhodesi

S

a, where seven artefacts



hsve been recently found in the Lowveld at Mtanye Shelter (Walker 197%)
showing traces of probable cementing., Simons (1968) found evidence of
iefting on three small screapers et Hillside, Bulaweyo. Furthermore,
Psterson (1940, 1949) mentions several Wilton microliths heving ‘clay
resin' handles frowm Cyrene rock shelter, nesr Bulswayo. Unfortun=tely,
thiey have not been relocated. The presence of hafting with cement has
also recently bcen esteblished from o nuidber of sites in South West
Africa (Wendt 1670). Small screpers and microlithic tools showing poss-
ivle remnants hsve been found, in addition to lumps at five sites,

Finally, the sealing of a hole in an earthen pot 2nd another in sn
ostrich egg with limpet shells held fest with cement were noted by
Peringuey (1911), and so cements mey have served as domeutic aids and
repalr kits ss well.

The various occurrences have been listed in Tsble 9%%, winere they
have been provisionally classified. There are three besic categories:-

Iumps - various l1lrregular globules of cement, often rsther like stones,
or 'dollops' of clay, which 1s possibly why'they have not been recog-
nised in earlier excavastiocns.

Traces - numerous microlithic értefacts - scrapers, segments, borers,
etc. and also adzes,utilised pleces and so-celled waste show thin encrust-
ations of cement., Possibly orgsnlc artefacts will also show up traces
of cement in the future,

Mculded pieces - show moulded or regulsr, relatively smooth, shaped
cement, often symmetricsl in contour, -nd ususlly with sn indentation

with
left by qhafted implement(s), if not/the actual niece(s)stilt inglare. Some of
the moulded cement or mounted artefacts have eithef been described in
insufficient detail, or szre o fragmentary for more comprehensive
description.
It must be reslised that, bssed on so few artefacts, this 1s only
a provisionsal classification of cement mould tyves, =nd is far from

complete. The distribution of the sites is indicated in the map in Fig. 1.
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It can be seen that the inland plsteau region of South Africa 1s not
represented, slthough the southern Cape Coastal Belt, South West Africs
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-esst Cape may relate
to a relatively higher sdze population in this area,

Ethnographic parsllels.

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

" ther 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 bone and metal tipped arrow heads (van Riet Lowe 1954,
Burchell 1824), Pdterson (1789) nofed the use of'flint' for harvoons by
the Hottentots.

Peringuey (1907, 1911) makes a few importsnt references to arrows,
but there sre no detalls about their origins. Some reed shafts from a
c-ve floor had traces of the original fletching cement, an 1Iinteresting

1P90inter to the use of feather flights, although this was s more comon
procedure among many Bushman grouns 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 oquartz 'chips' in the
one case, and glass ones in the others, Although some have fallen out, it
is clear that these sre identicesl to some described by Goodwin (Goodwin
1945). There are five glass or quartz tipped arrows in the S.A.Miseum end
three in the Pitt Rivers from South African sites (Clark 1959). One wss

from the Kimberley srea.



Feilden noted that Bushmen had visited Col. Bowker's csmps 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 glass to stone for Bushman arrows,

and how values for meteriasls change. He mentions how a Damaraland trader,
when enquiring about a sudden demand for a small chesp bottle of perfume,
lesrned that the thick glass intended to hold less perfume was ideal for

for \s
striking off arrow tip flskes, while the scent was used #e alcoholle affect

The ones referred to by Goodwiéy4gére made by /Xam or Cape Bushmen
for the Bleeks in the lste 19th Century (Lloyd 1889). It is not certain
who actuslly made them, but & Bushmen called Jantje from the Carnarvon
area in the XKarroo, described the method of manufacture and probably wss
responsible, The important point is that he could describe them, and so
it is reasonsble to assume that these were some of the arrows used by
/xam Bushmen., Wooden (for hunting birds),metal and glass tipped foreshafts
are also present in the collection. The cement (called /kuai), the arrow
head and foreshaft sre 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 vlace
with s piece of sinew, and only the metal ones have been bound with
string as well. This pnrocedure then does not apparently saspply to stone
tipped arrows.

The glass tipped foreshaft consists of two blades of glsss complete
with bulb of percussion, embedded in an 'ivy-leaf-shesped 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, snd are fixed rather precariously asnd in use would
certainly have fallen away from the wax, and have lodged themselves in the

skin of the animal, Jantje also describes the fletching process.



Dunn (1880, 1931) learnt from a Bushman womsn in Bushmanland, the art
of making arrows, and this clearly applies to the =bove arrows. The
bevelled point of the shaft is coated with 'resin', softened by heat,
and two small trisngular flakes detached previously from a core are press-
ed into the cement on onposite sides, c-re being taken to bring the
two sharper points together to form a leading point. Often a porcupine
quill barb was affixed behind the tip, and this seems to have Been more

than others
common with the Cape Bushman/(Schapera 1927).

Stow (1905) mentions stone blsded assegais, sand 'well-tempered clsy'
or the milky sap of a plant used to bind triasngular stone arrow heads
into a notch on the end of a blunt bone foreshaft with the aid of sinew
and a wax-like 'poison'. Schavera describes similar ones of agate and
chalcedony (Schavera 1927), while the metal ones in the U.C.T. Arch.
Dept. are more recent adaptations of this type to the new metal. Stow
further mentions Costes Palgrsve as having seen chalcedony and glass
arrow heads.

One arrow he described consisted of s small leaf-shaped arrow head
of quartz crystsl inserted into the end of a reed foreshaft (about three
inches long), with the whole comnosite hesd, plus horn barb about an
inch behind the tip, well embedded in s fine cement which he felt was
a clay, and which provided weight as well as adhesion. The whole wes
covered with poison (Dsle 187C D, Stow 1905). It is not Gire whether
the srrow head could have been a backed blade tool, for Dale (1870 a )
referred to M.3.A., points as sarrow heads,

He 1llustrates some metzl snd bone hesds hafted apparently with
cement, complete with barb quills, which Goodwin (1¢4%) felt were charac-
terisgic of the Cape PBushmen wes'onry only. Some of the modern Hukwe
arrow heads ere Tixed with cement aud Cooke jilustrzles whalt sppears to

be @ head of solid cement, presuwably for stunning birds (Ccoke 1969).



A couple of Burchell's (1824) illustrations of iron hesds msy heve been
cemented as well. He 2130 collected a gquiver with a costing of cement
in his travels . 7. It is aﬁout two or three mm thick ( & piece is
in tiie South Africsn Museun; the rest 1s in the Pitt Rivers Museuni).
Paterson (1789) alsc mentions seeing quivers nainted with sn " unctuous
metter, that grows herd when dry." One sugpestion was thet thie wes lLow

an
the cement was stored (S.A.Museum correspondence ), but it seems/unlike-

ly weste of lsbour, awd gvmhgg’,ﬁ;q}&mﬁt_u q’;s'\vt«.

All modern Southern Africsn hunter-gstherers reiy meinly on bind-
ing to haft thelr arrows, while the use of stone tools in genersl is
now minimsl.This is because iron is easy to work end can be bartered
“from Iron Age Peovples in the North, or Buropesns in the south. This
latter point probably explains why it is often felt that the use of stone
tivped arrows in cement is & feature of the Cape Bushiren, when in actual
fsct il more probably reflects the longer contsct of the northern bands
with metsl working people. No South Africsn hunter-gstherers use cenent
in bulk for haftiggzﬁgWever, e glue of sonie sort is frecuently mentioned
as being used in sddition to sinew or twine for hafting 1in arrow heads
as well (van Riet Lowe 1954, Woodburn 1970, Logie 1935, and Goodwin
1948, see atove ).

There sre references to metal blsades, etc. being mounted in wooden
handles (Woodburn 1¢705 on -~ disvlsy, Open Air Museum, Pretoris), and
these msy be evolvements of cement-hsndled stone tools., Dunn (1931)
comments on the use of resin to plug ostrich egg-shell water carriers
(see Perinpuey 1911, sbove, for parallel).

The use of a binding medium for painting hes long been known, =nd
there sre references to the use of fat (Curle 191Z, Dornan 1917) plant
juices (How 197@) and other materiels, like blood (How 1$71).Euphorbis

Juice was appasrently coated on nottery by the West Coast Hottentots

(Peringuey 1911), or resin boiled in the new vot, possitly to improve

10.
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the binding of the vessel (Bleck 191

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

by incising the bark of e certsin tree and collecting the Jjuice
irn. & tortoise shell., The Jjuice wss hested over s 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 materisal was collected, worked and stored.

There are slso references to adding sticky msterial to arrow hesd
poisons snd in some cases this would have served as en adhesive, or
alternatively ss en irritsnt or intoxicent {Dornsn 1917, Shaw 1971).

Most studies of the Bushmen and other hunter-gatherers to-dsy sre largely
" srienteted towerds social problems, a2nd to a lesser degree economic,

while technological and material espects are ususlly only briefly or

incidentelly referred to. Early ethnograsnhers =nd travellers, on the

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

to be more obsessed with weapons or spectacular tools (eg. bcred stones)

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

between conjecture and observsetion in their writing.

Australian analogies.

Considering the near-total sbsence of direct observation 1in later
VAgtone Age communities mounting or hafting stone implements in South Africa
there is some vslue to be galned from a quick perusal of the literature
on the Austrslian Aboriginals, whose sctivities are considersbly better

documented than the Southern Cape hunting-gathering peoples. Although
there sre dangers of inferring too much from asnalogy, the lnsights into
the role of the hafting media in the technology, &nd the problems in
binding for example, more than compensate for this. One striking point
to emerge in fact is thatfzonsiderably different resngeg of tools were

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

comprehensive discussion on Aboriginal technology.



Tools mounted.A wide range of stone tools was mounted with cement usuall;

onto wooden handles or shafts - knives, picks, saw~like implements,
deggers, spesrs, gravers, sdzes, choppers, scrapers, spokeshaves, hanmers
snd ground axes (eg. Roth 1897, Svencer snd Gillen 1904, Horne esnd Aistor
1924, Aiston 1528, Thomss 1906, Allchin 1957, Thomson 1964, McCarthy
1967). The clsssificetion of these tools is not consistent, which in part
reflects poor documentetion or classification on the pert of the
Furopeen observer, and in part the fact that different shsped tools
could have similar functions and similar shaved implements different
uses in different sreas (Allchin 1957), while = single tool could be used
for o variety of purposes. Adzes for example =sre sometimes used for
chovping, greaving, cutting and ss a spokeshave (Thomas 1906) or = scraper
(Allchin 1957), Verieties of the latter tool, spesrs and other imrlements .
are often recognised by researchers snd tool-makers allke, the latter
giving them distinctive names. Certain grouvns like the Bindibu have very
few hafted tools (Thomson 1964), while others have s wider range.

In certsin cases, 2 lump of cenent is merely added on to the end
opposite the working part of the tool itself to serve as s handle, as
in the case of knives and scrspers (eg, CGould et sl 1971, Allchin 1957).
Some knives have a very short flat piece of wood serving ss a handle,
but being practically comvletely covered with cement(ﬁq<H3cL)

More frecuently the cementaéetually‘serves as & binding medium as
in the csses of axes, plcks, adzes and spesrs which recuire longer handles
or shafts. In certsin ceses the cement{ée%aﬁ&&ysserves as s hand grip,
8s in the case of the adze. This is one‘bf the better known hafted tools
as it fulfils s very imnortsnt role in the technology, and freouently
dominates sssemblages,wheress other cstegories hsve been sbandoned in
favour of Furopean merchandise, or because of the collespse of the ritual-

igtic and werring activities, The sdze is often part of = composite



tool, end an interesting vsriety is the wooden spesr-thrower /tray, to
which it is sttsched. When used as a spear-thrower, the cement serves as

g handle, as it does when used for adzing. A second tyve, used with both
hends has s second 'thumb-grip' of cement at the opposite end (Gould et al
1971). Certsin groups mounted adzes of shell for use (Thomas 1906).

Other tyves of composite tools are berbed spesrs (Roth 1897) and,
from our voint of view, s most interesting srtefsct, the 'tsap' knife
(Allchin 1957)., The lstter actually consists of a row of stone flakes or
blades, with sharp working edges parsllel to the axis of a wooden handle
to which the£7?ixed for part of the length with cement. These flakes are
not retcuched or backed =t all(ﬁq.loczj.

~ Cement is also used to help bind the spesr-thrower hook to the spear
thrower, and in one cese moulded hooks were used (Spencer and Gillenl904).
Special svesr butts slso were fixed with resin, while with commosite
spears the heads were freouently hsfted with the aid of cement snd twine.
Loose heads of course were merely fixed with sinew, and the latter often
was used with axes, which were used for robust work.

Fish hooks were slso made with the sid of cement, ss were ornsments
(Spencer & Gillen 1904), the plasstic vroperties no doubt aiding the pro-
cess.

Finslly it should be noted thet the Bindibu mend cracks in their
r\trays with srinifex resin (Thomson 1964). A further use of cement as s
vice grip is indiceted by Aiston (1928) who states that the masnufscture
of & '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 hefting,

Although bscked microliths-have been found in S.E. Australis, there
is no reference to the mounting and use of them (Allchin 1957).

Materials used.Plant glues mentioned sre vorcupine or Spinifex grass

(Triodia sp), grass tree (Xanthorrhoea sp.), brown cedar, wettle gum,




mindrie root, beefwood (Grevillea strista ), and possibly others (Aiston

1928, Thomas 1906, Snencer & Gillen 1904, TRoth 1897, Howe & Aiston 1924,
and others). A more comprehenéive knowledge of Australisn botany would
have ensbled some comment to be mede on their distribution, and their
relstive values end role in the overall economy. There 1is the distinct
problem that some of these plsnts are perhavns the ssme species, or have
been reclassified since, while it would be useful to know whether the
exudation is gum or resin.
In =ddition, 'beeswax' was sometimes used, and Thomas refers to a
'clay' for Wé%ding water vessels (Thomss 1906).
What was used would lsrgely devend upon availability. Thus beeswax
“yss used in the north, because nothing else wass availsble, Amongst the
Aboriginels th-t Aiston (192@) csme into contact with, mindrie wss the
best, and while beefwood glue wss essy to work, it wes not as durable,
especiglly in hot or damp weather. Svinifex glue was very hard, but could
not be used too often, as it beceme highly inflammeble with réﬁse. In
part, a shortsge could be overcome by trr~de, and there is s reference to
the importance of cement for bvartering (Aiston 1929). This would spply
to certein rare stone meterisls as well, and other desired commodities;
items are known to have travelled hundreds of miles. Aiston further states

that the various groups would keev the origins of their glue a secret, and

this would indicste the importancs of the whole hafting technology.

Collection snd preparation, It is vossible that it wes part of the woméh's
tesk to collect vegetsble glues. This would be in keeping with her gather-
ing role and plant orientstion. Thus Aiston (1929) refers to women digging
for and collecting mindrie roots, while Thomas's (1964) comment on the
contents of women's bsgs including pren-red cekes of 'gum' for meking
end mending tools is suggestive.

Back st camp, the mindrie rcots sre either sliced up and plszced in
the hot ashes of a fire before raking out the exuded rot glue, or the

frayed ends held over the fire -nd scraving off the cozing glue into =

14.



bowl until enough hed been collectead (Howe & Aistcon 19°4, Aiston 1999).
In either coze, the Jump is then mixed with zsh -nd kangaroc dung, being
hested 211 the while until well mixed. This incre=ses the toughness
(Aiston 19°9), 9hﬂ the brll, ccke cor roll of cement is then resdy for use
or barter,or is stored. It should be noted thst whenever the hot sticky
soft messs is being worked with the hands, the msker is constantly having
to lick his fingers (Aiston 1979), or use perspirstion (Thomes 1808) to
prevent the glue from stlcklag to his fingers,

Porcunine or Spinifex grass 1s slso collected in large nusntities,
which 1s then pounled and broken up with stone vnounders and then rolled
on hesated flst stones until raduced to » paste which is then #l1llowed to
marden (Rotnh 1897), Alston refers to tae glue being extracted from the

roots of Spinif but does not describe the vrocess (Aiston 1929).

o]
¢}
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Elsewhere, portions of the beefwood tree (not detailed) are roasted
over a fire, and the molten glue collected on sheets of bark. This is
reheated sand powdered charcosl is mixed in, before it is ready for
use (Roth 1897).

In all cases described, heat is spplied to help extract the glue,
while in no c~ses are pure samples collected. Corrse material was either
deliberately added, or ssh or the original plant fibre became incorporated
during the preparation process, which ss Aiston correctly states, increas-
es the resilience of the cement,

Tool mounting,Hafting of implements 1= s relstively simple process end

involves exploiting the melting chearscter of the cement, all the while
keeping the hends moist with sweat or saliva to prevent them from stick-
ing. The flat or round cske of cement (in one illustretion it is the size
of a tennis bell: ) is warmed near a fire, a piece pinched off and stuck
on to the end of the handle, the tool inserted, and the cement thickened
end finally smoothed, which reguires constant reheating over the fire to
prévent the glue from setting too asuickly (Aiston 1929).Adzes are usually

well bedded in the cement to withstsand the Jjsrring. From one of the illust-
rations in Alston (1929) it seems that the Stone tool could also be pre

15.



hested.

The hafting of the adze (often cslled a tula ) is well known. Appare
ly the Bindibu teke about half an hour to mount an adze, including knapp-
ing =nd selecting the desired flske (Thomson 1964). When the =~dze flake
hes set they further prepare the edge by trimming it with their teeth,
an unusual flaking technioue, Another point mentioned by Thomson, and
independently asserted by Aiston (1929) is that the toolsrest directly
against the handle base when hafted., This will be discussed again later
on,.

The hefting of the 'pirrie' grsver is the same as above (Howe &
Aiston 1924). It is interesting to note th-t this tool is similsr to the
‘bifeciszl points often referred to =s spear tips from M.3.A. contexts in .
South Africa. According to Aiston (1928) they were used for drilling snd
graving, while their shape would be too unbslsnced for projectile needs
of any sort , but others refer to them ss spear hesds. The blunt edges
of knives may be chipped, presumably to increasse the surface area, and aid
the cement to hold fast (Howe & Aiston 1994)., If a handle is desired,
the knives are then coated with glue into which hsir or twipgs sre wound,
both to improve the grin, and to vrevent the cement from cracking. A
number of the mounted imrlements show patterns painted on them, especially

the cement.
'Y

A Tew other points that may be pertinent sre that the manufacture
of 211 tools used to be done by the older men (Thomss 1906) which enabled
the younger men snd women to concentrate on getting food. Illustrstions
tend to confirm this. Women's tools tend to be mainly wooden, and stone
mainly part of the male's kit (Gould et al , 1971).

Secondly, it would seem thst whether a tool wass mounted or not would
depend on the amount snd type of work snticipated for it (Aiston 19%§2.
Knife flakes might only be mounted if they were of a dursble materisal,

for example, If a handle or leverage was essential, the tool would then

need to be mounted.

Finally, en advantage of hafting with cement is that it is relstive-
16.



ly easy to fix. Should a tool work loose 1t could be reset merely by
hesting. It is also a relatively easy manner to replace flskes which
have come out, and this would be an advantage in'the use of the comesite
spearthrewer which allows the hunter to carry essentisl possessions
with minimal effort.

Without the sid of this binding medium, the craftsmen woi1ld have
to develor methods bf tanging which would involve motre care and time,

although wood =nd bone would be eassier to work thsn stone in this regard.,

17.
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Ethnological and historical references to possible ingredients used in

the Cavpe cements.

Historical observations as to nossible ingredients are as scarce
as they ere on methods of tool msnufscture and cultural correlations for
the non-agricultursl prehistoric peoples of Southern Africa.

Probsbly the first mention of hafting wss by vsasn der Stel after his
1685 trip to Nemsaqualand, when he described 'Hottentots' using the 'gum'

which they celled Traap, of QOthonna arbusculs to bind or haft their

knives or sssegeais, étc. (in Smith, C.A. 196),

Dunn is tentalisingly vague when he refers to a Pushinan womsn nesr the
leek River in Pushiienland using “"resin® from"a small pelsrgonium" soft-
ened with hest to haft arrow hesds (Dunn 1880C).

Pterpocelsstrus tricuspidstus has been mentioned by verious authors

(Hewitt 1S1g, 1922, Clark 1958, 1959, etc. - in the literature they refer
to P. verisgbilis ), The resin otisined from the hected roots wes used by

the Cspe Vguri for hafting sresrs (Smith, A, 1888, &nd Dr, Tchonlsnd

'._h
-

Py

Hewitt 2912) end repriring rvottery, end rossibly by the Pushnen for heft-
ing arrows ~ tle Furovesns in ithe Fastern Cepe celled it 'Busthumien resin'
(Hewitt 1¢27). Hewitt further menticns thst illhe resin itself wes very
trittle ond had to be mixed with other subsilrnces. Tannin extrscted fromw
the bsrk snd lesves hes becn used commercislly as well (Sim 19C7).

Glue casn be got from Hypoxis oblicua by hesting the bulb, and was

elso used by the Yhosa to heft thelr assegals. The metericl wss zllowed
to dry before being nowdered end thrust into the hole mede in the end of
the chaft, The hested svear head tang uelted the resin when thrust in,
and wes held firmly on cooling (Smith, A. 1888).

Pappe (1€57) mentions thet the 'gum' of Zuryovs nultificus (= E.

speciosissimus ?) called 'the resin bush' wss used ss e substitute for
resin in the Clifsnts River wsres, vresuusbly by the Turoperns, but the
purpose is not eleborated, Pos:ibly he is nuoting from Burchell (Burchell

1824 ).

i8



There szre references thst the gum (gummi scacls) of Acscie ksrroo

~ - . N . . . U | 2 v ~
(soetduring) wess used for sdhesive purvposes, 'Cape gun' being exported

as late as 184S, (Smith, C.A,., 1966) but no direct reference to any of the
indigenous inhisbitants heving used it,, as such,except in central Africs
(Watt & Breyer-Brandwiljk 1962). Possibly this is the Acacis gum used Tor
minor repsirs in the esstern Cave (Jimba, p.c.).

Buphorbis trisnpguleris was one of the glues used Lo haft the metel

r." ol .
spear heasds into their shaflts (Bigalke?;). Virgilie cepensis (V. oroboides

?) guni wes collected by the Pushmen for use as & starch substitute (Pappe

1857), while the gum of Acacis ksrroo is slso edible. Story (1958) mentions

a nunmber of Acacie snd other gums eaten by the Bushmen, but agsin it is
“lot known if they used the sdhesive aualities.

There =re s nunber of references to gluey extracts from nlants
having been used by the Bantu further North (Stow 1905, Watt & Breyer-
Brendwi jk 1962, Smith, C.A. 1966, Jscct-Guillermod 157#, Clark 1958, etc.).
Some sre listed in Tsble Two, together with probsble use, Thegg mey
have beeh learnt from the esrlier L.S.A. inhsbitants. Table_gﬁ;ee is =
list of glues used as bird-lime or cohesives. In ~ddition, 2 number of
other plsnts produce sticky exudatiins that conceiveably could have been
used, and some are given in Table é&dr. It should be noted that none
©of these lists a;;“complete or necesssrily sccurate, In the snalysis for
ingredients, =11 these species should be considered, while they should
provide indicstions of related geners asnd species that should be inves-
tigatéd, and forn the bssis when resesrch is extended into other aress.

In addition,one of the glue ingredients used by the Northerr Sotho

is the wex~lined tunnel of a bee that lives underground (Shaw ﬁ:c;).

This would be = colonisl bee, either Anis adensonii or Trigona sp. (mopanr

bee), for it to produce enough wax to mske collection worth while,

I SN
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TABLE 2
FAMILY

Amaryllidaceae

Anscardiaceae

Apocynaceae

Burseracese

Canellacesae

Cellastracesge

Compositae

Buphorbiacese

Gersniacesge

Leguminosae

GENUS SPECIES REF. DETAIL & DISTRIBUTION

Ammocharis coranica 6 for fixing pots in Lesotho

Brunsvigia radulosa 6 " " v "

Hypoxis obliaua 15 resin from heated bulb used by
Xhosa for hafting

Heeria vpaniculosa 18 repairs, by Zulu Angola, S.W.A

Tvl.

Protorhus longiflora 18 ‘'gum' from bark E.Tv1.,Nat,
for hafting, by Zulu

Sorindeis sp. 18 adhesive purposes Mocambiaque

Conopharyngia holstii 18 glue é6r bird-lime Tanzania

Diplorhychus mosssmbicensis haefting arrowheads Mal.,Rhod,Tvl
(D. condylocarpon) 3,18 fletching, bird-lime Zam.,angola
used by Luvale

Rauvolfia inebrians (?)18 juice from roots to
fix fractures

Canarium schweinfurthii 18 hafting arrowheads " .Afr,
Commiphors iringensis 18 glue Tsnzsnia

c. sP. 3 hafting mid, Zambezi
Warburgia ugandensis 18 resin for hafting Kenya
Pterocelastrus tricuspid-

etus (P.veriabilis) &,13,15 juice from heated S.%.Cape to

5,19 roots for hafting, X.Cape;N.Tvl
mending pots by Xhoss & Rhod. ?

Eyryops multifidus 2,8 7resin substitute W.Cape
(E.trifidus)
Othonna arbuscula 16 hafting sdhesive W.Cape

Euphorbia clsvarioides 6 glie & bird-lime by Sotho

E. grandidens 18 caulking bosts in Mocem.

E. triangularis 1 hafting svpearheads by Xhosa

E. sp. rd " " " 1

Pelargonium sv, 4 hafting arrowhesds by Bushmen
Bushmanland

Acacia catechu 18 adthesive in T.Afr, I.Tv1l, FEhoA

Moccam,



table ¢ cont.

A, karoo
A, nilotica
A. sieberiana
A, SD.
b
Liliaceae Scilla rigidifolia
Malvaceae Malva parviflora
Fubiacese Gardenia imperialis

1,16

]

Sterculiaceae Hermannia geniculata

Sterculias foetida

*Teguminosse Daniellia olivari

1
1

0

20

@

3

6

o

8

adhesive gum 1-.5.CdPe.to Tv
3.W.A., Rhod

edible gum =2~3hesive . Afr
(lac insect = parssite)

glue Rhod, Natal,
Malawi

mending cracks in sticks k.

Juaice from bult for T.Cape,

hafting by 2Zuln Botsw. Rhod,

fixing pots in Lesotho. S.

mending holes in pots
(chew first) in N. Zewbia

rensir pots in Lesotho
rood adhesive

caulking canoes in Tanzania

In 2ddition, there sre the following references:-

BeeswaXx

Soot
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Eigslke, E, 71,cC.
Burchell,W.J. 1724

Clark, J.T. 157, p.cC.
Dunn,E. 1820

Hewitt, J 1¢1¢%
Jacot-CGuillasrmod, A, 187%
Jimba, v, C. :
Palgrove, 0.H.Costes 1857
Palmer, & Pitmsn,N 1661
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Cave, 3.V,

J

;

-shesive - N.Sotho, Huxwe Bushmen
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There is & reference to thre nossitility th-t 'mopane ' bees wax was used
by the Iukwe Bushmen ( corresvondence in the S.A.Museum), Either type
would produce propolis, end this is most certsinly the sticky sgent, es

wax, elthough ideal for moulding, would not retsin its binding properties
with any smount of work. Propolis is obtsined from resin-secreting plants
and so the chances of recognising the bee agent sre remote, while it

could even be possibile that s mumber of plants contributed to the propolis,
An outside possibility would slso be the lac insects or sc-les {Lscci -

feridae ). Gosscerdia sp.and Ceroplestes mimosse are probably too waxy,

but Tachardins karrooc may be stickier (Smit 1964, Imms 1960). These

insects would probebly show identical resin or gum pstterns to the host
Slant,

Mr. Jimba ( African Studies Dept., University of Cape Town, p.cC.)
informs me that soot was wedged into spesr haft sockets previously
hollowed in the shaft ends in the Transkei, before s h;gg;id spear teng
was thrust in. This apparently held firm,

It should be noted that the hafting of spesrs etc. smong the Bantu
involves a different strategy to those outlined for the Stone Age above,
end this is namely the use of 2 tsng or socket . Glues here are therefore
gids tQhafting =nd so glues need not be as resilient ss in the csse of

_Stone Age adzes, etc. The reference to a number of plsant juices being

used as arrow poisons in addition to other ingredients (Schapera 1927,
Watt & Breyer-Brsndwijk 1962) msy be misinterpreting their cohesive role,
end so they are probably also fruitful ingredients to consider with regar:?
to glue hafting in genersl. Gelatine from bone, horns, hoofs, sesweed

etc. never reslly hardens, end would be too jelly-like to have been s

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

glue,



The artefarte,

Type A. Four of the srtefacts are chsracterised by large, roughly ovel
pleces of cement with a flake tool at one end, while e haft emerged from
the other. The Touws River imvlement had a wooden haft, as did the Knysna
specimen, 28 can be deduced from the imnression left on the cement. Goodwin
(Goodwin & ven Riet Lowe 1529) noted that = stick was present in a tool
from the Knysns ares, but may have been referring to the Touws River
artefsct. (The pimply type of wood used presumably could be identified

from the imprint, while the Touws River srtefect could also be classified.).
Yhe stone tool in =11 ceses was elther sn adze or sdze-screper, the Touw
River and Plettenberg Bay ones zppsrently being heasvily worked, with
\straight or concave working edges. The maxinum length and width dimensions
of the tools - excluding bone /wooden hsndle - are 7,8x4,9 ; 9,8x5,6 ;
10,0%x5,7 and 10,6 x 4,8 cm respectively, while they =all are roughly oval

in cross-ﬁiftjon. The adze flake was in all csses orientsted more or less
along tﬁé;%:%%laxis, with its shape corresvonding with the cross section
plane. Shaft dismeters were sbout 1,5 cm (Plettenberg Bay), 1,4 cm (Knysna)
end 1,3 cm (Unknown) in diameter, snd were circulsr (the.TbuutK“kw
one is not known) -~ .7~ - with a bluntish end. These show & strik-
ing similarity to the Australian sdzes, referred to earlier.

. One of the broken items may also hsave belonged to this basic category
fconsidering the general shape and the hole for the haft, but the mould
showse thif the haft was clearly thicker thsn two X-rsyed svecimens (see
below),a}nshowed no evidence of terminating slthough longer thsn the same
two artefacts, while the cross section was more o ovold (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 a2 hand grip or s handle,

Type B. The mounted implement from Boomnlsss is the only microlithic
Bcraper so fer found with a ressonsble amount of cement still =ttached.

Unfortunetely, it is not = complete sv-cimen, but should nr-vide some

clues ss to their hafting, which incluade? = handle, It woul?® seem that
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coneiderably. lrss cement was reaguire” *hen with the a”~es, while the.
stone tool mav heve been-in = slightly “ifferent plene to the hendle,
guggesting 2 different manner of usage, At Melkhoutboom, practicelly

all of each seraver wass covered with cement, excluding the working edge,
on the evidence from trace remnants ( Cleark 1959, Descon 1969 ), This
would correlate with keeping‘the implement firmly mounted,

A curious vmoint is thet small scrapers are the most common tools
that show evidence of hafting (at 7 of the 8 sites showing traces, and
sbout 407 of all scravers from the 1567 excavation at Melkhou:tboom Y
yet there.are no comnlete monte® specimens., They were the commonest
sbtefact at Melkhoutboom, and so ‘Pacég;;éduced from this that the scra-
;ers revresented the Aiscarded, worked-ont tool, with the cement veing
reworke? possibly by heating, assuming that it reteine® its a’hesive
properties.

Type C. The Porterville sn? the Plettenberpg Rav Aecorated bird-bone
artefactse -are spnarentlv compersble to each other, a2lthough the former
one hes .-noct been closely studied =nd the latter is broken. In both cases
& blob about two cm in ﬂﬁ%eter (end therefore originally larger in the
Plettenbery implement ) covers the end of a handle. The Portervillk srte-
fect appesrs to have had three small pieces of stone placed into the
aement - one in front end one on esch side, although one of the lstter
has fallen out. The Plettenberg Bayv artefact also had s chin o¢ stone

on the-side of the cement. It is herd to visuslise s purely msterisl
function for either of these tools, especially considering the decorastion
on fhe»one,which is also painted.

-Neither of th two Flends Bay moulded pieces shows evidence of having
had s stone imnle_ment inserted. The one item is curious in that it is
‘not homogeneoius, consisting of s thin veneer of re? cement over s whiter
core of #softer, - - ashev meterial., Itis incomplete =n? -o little
more can be seid sbout it. "he ~ther (Tyne T) has s narrov =ocket (about

b5 mm in diameter ) in the “let thinner en® of s ro'ghly rllincoid shane,
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The fimensions o® thi= tool ere 6,2 ~ 4,8 x £,8 cn. Jidging by the size

of the eperture the cement mey well have rerve? as & handle to = bone

or woolen tool, vpossibly en ewl, An v-veyv nrofile revesled that in side
view it wss slightly curve?, but of constant size, The surfesce of the

tool suggests that it mev hsve been wraspned in leather while still mel-
legble.

Type BE. The size of the Woest ®ill tool suggests thet it is possibly a

bit sm=1l1l to be used ss a hendle ( 45 x 15 mm ), and the fairly regular
cylindricel shepe suggests that it msy have been used ss = blunt azigg. )
In shspe 2nd size it is compsrable to s wooden tool from Scotts Cavg A
(Descon & Descon 1963) (sbout 5,5 x 1,5 cm ), with a similar inferred
~unction. Cooke (1969) illustrates some modern Bushmen srrows including
blunt wooden ones end one with avperently a lump of cement on the end, that
would be used for stunning bird-, There sre traces of a2 wooden shaft emerg-
ing from the one end ( about 5 mm in dismeter).

lype F. The srtefact from Die Kelders is probebly o form of arrow head.

[t is roughly sbout 40 x 15 mm in size, =2nd ellipscid in shspe. From the
vide end the shaft would hsve emerged, while four eauslly spaced rececses
In the more pointed end would probably have sunvorted the beses of short
vooden or bcne smikes, Again similar prongcd srrows =re known, and Cooke
§1969) illustrates some such Bushmen arrows.

< A few slzes, & borer and 2 segmentalso showed evidence of cementing
amongst the cther tools, at Melkhoutboom. The segment had the full edge

>f the chord expcsed when mounted, and the backed nsrt showing the cement,

vhich d4id nct scen t

O
)]

unrort the concewt of it serving as & projectile

tip (see below). By co

o]

trest, hewever, the ®lands Bay segment (of aquesrtz)
Bhows traces of cement ~long the utilised edge, but its =ssocistion with
}he cement lumm is comewhat Autious.

§ At Die Kelders, one microlithic scrorter wee recoveored with treces

Lf cement (Schweitzer (970 ) ~nd three from Hillside (Simons 1968). ltanye



-1 T Y1 e e ) - T
(Walker 1977) vroduced one ouisll scersper

e

SV ot s oY with traces of cement, Agelin at two sites in

South West Africs {(Apollio 11, Pockenbrnk ) small scrspers showed cement
(Wendt 1972).

At Meagusams 1n South West Africs, some micrclithic tools (presumably
backed blede tools ) showed evidence of rafting (Wendt 1972). Tour
utilised ~ieces and two mieces with no #vnperent working showed traces
of cement »t Ntenye (Walker 1972). At De Iangen 186 oieces, including poss
ible orojectile tir-s, scrsners snd spokesheves, snd unretouched pieces
showed it. (Psrkington & Pogrenpoel 1871 § Parkington 1972).

It is not »ossible to describe the hafting of these other tool cste-

a4 Lﬁl 1 s q}\
~ories at this =ste £e, wiilesome of the ethnogrsovhlce references suggest
MV oo A aChay ‘aa s
@tqer tool cetegories) but the srrows slready described with two micro-
liths would constituite s farther cetegory (Type G ), although not from
g

proven archnseologlical context. These consist »f » bone or wooden foreshaft,
#ith & diamond or ivy-leaf ~haned mess st the lesding eand (approx. L,BtQ
2,4cm in size)with the two flakes in position as described, Palgrsve o,

(In Stow 1905) orobsbly witnessed yet another arrow tyoe,

Microsconic studies =2nd X-rsvs.

The two implements from Plettenberg Bay have both been x-rayed and
some interesting data hes emerged from this (Descon 1966)., Descon has
ioted that there 1s no evidence of their having been first bound on to the
haft with sinew, 2nd as there is no appsrent modificstion of the butt
ends of the scrapers from Melkhoutboom, it is onrobsble th-t this was the
essential techninue for mounting these tools. A further interesting voint
. bost
was that the »e#e of ths adze-scraver Tlske did not rest on the haft,
but rides(free in the cement,)

Similerly with the Knysne adze the adze/flake did not rest sgainst

the hahdle eilther, 2s cen be deduced visibly, for half of the cement was

removed in the 1950's for anslvsis (see below ). It was thus decided to



(a1t
x-rsy the other adze[ Once agsin the flskebutt is separatasd from the haft

cavity by 8 layer of cement, snl so it is evident thet this is a deliber-
ate techninue, =snd will be considered below. (The Touws River implement
was not available for x-ray).

The Elands Bgy solid was also X-rayed. A nunmber of minute pnieces of
stone szre visible, including four of between © and 3 mm in size, near the
unbroken end. The Elands Bey 'hendle' on the other hand has a very Tine
snd homogenous matrix, while the csvity (4 mm wide) is 5,5 cm long.

Microscopic studies were made of the surfaces of the two artefacts
in the U.C,T, collection, and the three from Elands Bsy. These implements

were also selected for provisional glue analysis ( by kind nermission of

—Mr, John Parkington), together with a sample from the Knysna tool (by

kind permission of the South African Museum §see below).

Approximately 0,2 g samples were removeld from each item, and were
vashed and cleaned first with water -nd then an orgsnic solvent, Dimethyl-
formamide. The residue was then given s visusal sorting under microscope.

Had there been more time, thils latter aspect woalid have been “7one
more thowmoughly., This would have involved washing the materizl in hydro-
gen-veroxide ﬂﬂQOg to remove 211 organic matter, after a visusl check,
snd then fine sieving to sensrate the clay content., Weights w uld have
been taken to give anproximste composition breakdown.
| From the results in $able 5 it is possible to say sémething about
gbout the composition of each item, slthough it should be stressed that
the treated sample 1s no more than en spproximation, for the originel
fraction selected mey not be reoresentative. Furthermore, the latter was
visually divided (ie subjectively ) into seven cstegorie. - psrts of
leaf fibre, rootlets or other vegetable strands, nuartz nieces over 1 mm,
those approximately between 0,5 and 1,0 mm, and those between C,5 and
0,2 mm in diameter., The remainder was divided into two cstegories, very

fine clay or insoluble orgsnic matter, and auartz less than 2,0 mm in

gdiameter.









The organic (C&H ) content of the residual weight was assessed after

P —~ .
removing soluble orgsnic matter, anﬁ(s& the bresk down of insoluble

e

orgenic end inorganic matter is as follows :-

adze 15,5 ug inorganic 4’5P3 insoluble organic
cylinder 16,6 10,7
handle 6,0 295
solid outer Sy 3 4,7
so0lid inner 16,6 9,4
Kpysha adze 19,9 5,8

From this, we cen conclude that the FElands Bsy handle 1s character-
ised by very little clay, =2nd very little vegetsble matter. The Elands
Bay solid outer slsc hes very 1ittle vegetable fibre, but very little
guartz., The inner, however has s high ash and aquartz content, but also
very little vegetable fibre. It would seem thet the Elesnds Bay segment
cement would be vefy similar to the Elands Bay handle.

The other three srtef-cts have high aquartz and vegetsble fibre con-
tents, while the cylinder has a very high ssh content, and the Knysna
adze 8 high clay content.

In conclusion between 8 and 26% of the total weights of the implements
is provided by vegetable fibre, ash or inorgsnic m-tter, particularly
‘quartz or clasy, Thls seems a very high amount to accumulate naturally,v
and so the vossibility 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 from deeper in the artefact in
this connection, but this has not been vossible yet. Microscopic studies
do suggest that there may not be much difference, and that mich of this
materiagl did not accumulate subseoquent to manufacture, The microscopic
snalysis of the arrow heasd cement surfaces showed that they were pure and

devoid of guartz grains, etc.



The H-fting Strategy.

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

and Composite. Simple types are made from a single plece of raw material,
end are used directly in the hand. Composite tools involve the addition
of 2t least one component, usuelly a handle or lever in Stone Age tech-
nology, or two or more working edges. There are six possible methods of
hsfting:-
1) Wedging the implement into a handle, often with s hole or groove,
previously made, usually with the aid of a tang or reduced base
( eg. bone arrow heads..).
2)Hammering a pin through an implement into a softer materisl to trans-
fix it (eg. in Iron Age contexts).
3)The implement can have a natural socket br one specislly hollowed out,
and be wedged over a hsndle (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 sppreciated that hafting could be an important psrt of the 'vigmy'
or Taailbosch culture as the mein L.S.A. industriel complex was known
 r{Johnson 1908, Peringuey 1911)., There has accordingly been considerable
) gpeculstion as to how the microlithic artefacts were mounted, and one of
the favourite items has been the segment.
Thus Burkett (i928) illustrated two possible strategies involving
a knife ~and arrow head with the segments being embedded in the hsndle and
haft end respectively. Clark has also reconstructed composite tools (Clark
1959), suggestdAg how the microliths were fixed in the grooves with cement
to form knives and barbed spear heads., The latter is similsr to Mesolithic
spear heads recovered from Sweden (Clark, G. 1967), and the former to
sickle knives from Neolithic sites in the Near East (eg. Oakley 1965).
Sickle knife blades however are retouched on the working edge, Clark also
1llustrates slotted arrow foreshsfts with the tips and barbs (Clsrk, G
27



1967). In sddition Desmond Clark (1959) illustrates a reconstructed tran-
chet type arrow, bssed on the analogy of modern Bentu people in the Congo
area using similar but metal bladed arrows. The role of the trsnchet arrow
is sppsrently relested to thick vegetstion country where visibility is
poor (Clark 1959), The tool is effective in slicing a wide wound, fslling
out nuickly and so being easily recovered, while st the same time resultbg
in hesvy bleeding thereby weakening the animal and setting uvn s bfood
treil that is relétively easily followed. Certainly the symmetricsl shape
of the segmant is in keeving with the renuirements of a bslanced tool,
while Deacon (19692) noted that the remains of the cement in the segment at
Melkhoutboom were on thevbacked arc and‘parallel to the sharp chord €dge.
‘ﬁounted stone trensverse type arrows have been recovered from the kitchen
middens in Burope (Oakley 1965), although these are n- arrow V-shaped, the
apex probably forming a tang. This could reflect the fact that they were
hafted by bindihg (they hsve been found complete with sinew and haft),
eand the 'tang' could be dispensed with if one relied on cement. It will
be interesting to see if the segment corresvonds with reconstructed wood-
1snd environment or woodlend snimals, which would be some confirmstion
for Clark's hyvothesis.

Clark (1959) also reconstructs the mounting of small scrapers, and

~this corresponds to the known lsrger mounted adze/scrapers.

Cooke (1958, 1969) illustrates s number of vossible ways of mounting
backed blede tools either essentially by wedging them into the foreshaft
end tightening by mesns of cement or twine, or by binding them on to the
end of the foreshaft with cement.

Most arrows illustrated in the rock art have either simmnle tapered
cylindrical points or sre peinted too small for it to be able to reconstr-
uct the head. However a fairlv large number of arrow heads in the paint-
ings of Rhodesia are large snd detsiléd, It has been suggested th=t trese

lsrge exsmples are vprobsbly iron =rrow heads (Rudner & Rudner 1970), but



es some are the size of the archer's head, it is highly improbsble thet
they sre drawn to scesle. More likely 1s thast this is an artistic conven-
tion, with the painter trying to stress the pasrticular arrow head involved.
Indeed the Bushmen hunters hsve s wide vsriety of srrows for different
game and conditions (eg. sece Cooke'1958) and so 1t is probable that the
artists felt it important enough in certsin cases to distinguish the
types. Certsinly there is a vsriety of asrrow heads depicted in the art .
(Cooke 1958), Tranchet or blunt types feature aquite prominently, while
msny sre barbed.

With regsrd to other impnlements depicted in the rock art, there are
meny (Cooke 1958 eg. ), but it is not essy to identify whether they are

‘composite, let 2lone hsfted, esveclally when monochrome.

Hafting orobsbly was first used in the M.S.A., and it is generslly
considered that the well masde =nd bzslsnced bifscisl foints were tips of
svears, PBacked pieces =2nd the smsller blades in the succeeding industries
may well vnolnt to the intreoduction of the bow. Although no M.S.A. or
pre-L.S.A. (i.e. before 'Wilton' complex) =rtefscts show evidence of the
use of cement, a couple of lumps of possitle cement heve been found in
such context (Besumont , p.c.), but the chsnces of evidence surviving =re
of course wmore slender thsn the later periods,
~ That the microlithic L.S.A, industries reauire the use of cementing
’hes been inferred for o long time on the bLasis of the small size of e

number of the imrlements. Mhe microlithic screrers cshow no Jelfinite

evidence cf heving their butis reduced cg 1f for tenging, while 1

-+
[N

s

herd 1o visuslise the backed tools having beecn bound with simew or twine
tightly into plsce, for the shrrp chord edge would hreve surely severed it,
The rock crt does further sugpest the hsefting of snmell implements, but as
vet one crn say no more *then that,

* - . P I R ok RN DU 2 5.8 e o1 LS
Associstion. The earliest finds with definite %rsces cement woere in

meny ceses recovered Irom uncontrolled collecting or digging, or the ancde
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of clessifying aud description meke it difficult to relete context to

the present terminology system., The lwo implements from Plettenterg Bay
were cssccisted with typical cosstal notltery ond & 'strandlooper' burlisl
respectively (Descon 19€6), while the Touw River speclien slso came IToM

& buriel =nd ves sssocisted with scrapers and orgenic metiter. The mode of
turlsl is no difTerent to sny lster Stone Age ones excav: ted since (Gooa~

win 1928 eg. ). All the zdzes and sdze-scrseverflskes certsinly would not

—

A

e out of context in L.3.A. ss:enbleges, “hile none of these Southern Cape
sites ever frll in the renge of the Iron ‘ge distritbution.

The more recent and systemstlc sxcsvalicns hieve of course undoubtsbly
proved the suthenticity of the L.S.A. sssocistion with cement from &t
lesst ¢ dozen sites, while none of these considered can ve shown to have
come Trom esn esrliler neriod.

They have becn recovered in Rhodesis, 3outh Vest 4Africe, =snd the
Southern Cspe (Fig. 1) end in 11 casses where the context is known hsve
come from caves or shelters, exciluding the Woest Hill item, The reculre-
ment of minersl preservetion conditions is thus suggested, but on the other
hand very few open sites heve been thoroughly investlgated.

The sbsence of any reference to cementing from eleewhere in Southern
Africs niore probsbly reflects sammling errvor than cultursl differences,

~hile the Inlsnd Plstesu has relstlively fewer shelters then the Southern
Csvpe or Phodesie. Jenette Deacon (J. Descon 1974) has pointed to the short-
eage of drtes from this sres for the middle vericd of the Late Slone Age
(about 7C00 to 3000 BP ). Further The Wilton/Smithfielé division of the
L.5.A. hss now been shown to represent s time orilentsted trend (Descon,d.
1972, Sampson 1972), while it would seem from their work th-t the middle
industries with their relstively hipb concentration of bscked blsde tools,
especislly segments, for this regicn =re sperse. However bscked tools would

not be the only items hafted wilh cement, while the =bsence of cement



in the more numercus finsl veriods here still cennot be explained. In this

regard, Dunn's (19%1) snd Ksnnemeyer's (1890) comment thst the end scrspers

(the size of #'thwmk'.) df the Bushmen ir the Northern Cape cnd Orange
~Free State were never hafted but used between the thumb snd first finger,
suggeets thst possibly the use of cements was not practised, or that

high auality glues were Just not 9vailab1§7économically a worth-while
proposition for collecting., Ksnnemeyer snd Dunn of course were witnessing
a peop’e whose soclety was repldly disintegrating,snd considering tre
increase in screver sizesat the end of the L.S.A. (eg. Deacon 1€72), this
direct ussge in the hand may reflect technological changes in response

to stress induced by greater comnetition. Nevertheless, the f=ct thst
E%ome of the Free State L.S.A. 2ssemblages contain practically a1l of the
resre tesnged triangular points in Southern tfrica (Clark 1659), while a
nuinber of the backed blade tools of this regiocn asctuslly show concave
retouch near one end (Ssmpson 1¢72), mey be significsnt.

There is tbus mounting evidence for the regulsr use of glue or cenent
in large ocuantities in L.5.A. times, if not by 11 groups, =t least in
many =ress, Smali scrarers esnecislliy, =ond bscked blade tools - segments,
borers, etc. - sdzes and large screners, =nd retouched nleces freauently
show evidence of hsvédng been hafted. It is not immossible that the flat
ixflade core 'chisels' ( outilSecsillées ), snd some of the larger tools,
\like the Phodesisn polished axes will show evidence of eement hafting as

well, togethe? with'bone and wooden artefacts and ornsments, /)
Geveml coustderations (A

)
)

7 "here there 1s evidence of how adzes, screpers and stone arrow tips™

or barbs =2nd certesin unidentified items were hafted, there is no ident-
ificetion of sinew binding, =and the flskes ond blades rode free in the
cement, In the cese of the sdzes, the flskeoini.all tésted._cases so fsri .
(admittedly only three) did not rest directly against the haft, sugresting
that it wes inserted into the cement lump subsecuently to the haft (Deacon

1966). Further it is probsble that this hss sdded adventeges in tool
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USage, although(inﬁall Aboripinal instsnces specified the adze butt was

placed directly on the handle. A cement gap would offer two adventages.
onthe onc hand the pressure from the shafl does not concentrstie 1in a
single =ves, . vbut instead diffises o1twards, trereby scting on s greater
~1rfece of the stone bhutt, Consenvently the work los” is sprea? to the
whole of the working edge. This has been pictorially represented in fjg.10q.
. {I em grateful for the helr of Dr. G. Gerrett of the Materisli Bciences
Pept., T.C.T. in trying to explain certain material problem~. It is in-
teresting to note that the Austrslian shafts as seen from the illustrat-
ions, sre wider, which may be an slternative wey of circumventing this
rroblem of svreading the work loa? evenly.
B Such a lsrge piece of cement for the adze ceategory would not be
necegssary for pure hafting, and the size and shepe is in sccordance with
a "grio" function.In other words, one wovul” hel? the haft in one hand
while tre othrer, closer to the working elge, would control the point of
impsct on trhe iter: being prepered,
A sccond asset 1s thet the 'grip' would sct as a svonge and absorb
g 1ot of the pressure ,whereas the vibretions from the continued jsrring
when in direct contasct might help work the stone loose. In addition, the
eousl pressure from the work end in reverse would set up laterasl comron-
r~ats that might loosen the shaft, while further, ditect shsft/stone con-
tect may result in latersl eneryy vectors exploiting the glue interfsce
between stone end cement, thereby loosening the stone. It is Interesting
to suggest from illustrstions thet the Austrslisn sdze flake counterparts
ere more firmly enbedded in the cenient than the local ones, end this 1s a
functionsl development in response to these nroblems., It should be noted
thet three of the four South Africen hafted adzes do not hswe sany wooden
or other materisl left in the sockets mede by the hafts, but whether this

reflects decomposition, deliberste removal or loosening is not certsain.

It is probsble that the small screapers were mounted in similar fash-
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icn, but on a smaller scsle, while they were eppstrertly more.firmly embed-
ded (Clark 1959, Deacon 1969). The striking feature, as noted by Deacon,
is the high number of these srtefscts showing evidence of cement, yet

only the svecimen from Boomplaas has a fair smount of it, and even this

is incomplete. Deacon has suggested thsat this may well reflect the re-
working of cement. By asnslopy with the Australiasn adzes this is highly
probsble, as is the explenation that the small scrapers with traces of
cement represent discarded worked out pieces. Heat would be used to soften
the cement when mounting the implements snd to remove them, the cement
being reused until it either loses its propverties or too much dirt is in-
corporated making it too crumbly, The ‘lumms' often recovered probsbly

" reflect this, but s few may be lost cskes of prepared cement,but this
could be easily tested qurq¢9tive1y. An interesting feature 1s thet some
stone artefacts show evidence of retouch after hefting (Clark 19u8)-
Noting the smsll size it is just fessible thst the mounting in cement
initislly served as a vice, while they were being vrepared, but it could
8lso reflect reshsrnening,

It should be vointed out in regerd to the absence of comnlete mounted
small scravers that the two sdzes from known context ceme from burisls. In
other words they were deliberstely buried, vresumably with the owner, as
’\complete tools, This implies that =zdzes were importasnt or much cherished
implements, and also explains, thst in spite of their being rarer and not
showing =s much evidence of hafting as the small convex and end-scraners,
we know more asbout their hsfting. Further the other two adzes both hsasve
convex working edges, and show minimal usage. They have survived complete
becsuse they were still notentislly us{able - 1e they hsd not been delib-
erately discarded. They may well have been deliber~tely buried as well.

The methods of mounting the other tool types =re considersbly less
well known, excluding the one arrow type, although there asre interesting

hypotheticsl reconstructions snd composite microlithic tools from archse-
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ologiceal sites in the Northern Hemispherq. Consistent pestterns of cement
traces could prove illuminsting and one worthy of closer study in the
future., The variety of shsnese of backed tools sugpests thst there could
be & number of functionsl tyves, and possibly the study of remnsnt ce:xent
may help illuminate the debate between the stylistic or functional nature
of these types., Certesinly the way an object is hafted should provide evi-
dence of how it was used,

The fsct thst non-retouched nieces weréhafted,aoften'as srrow-heads
shows$. » how misleading it is to regerd non-formsl tools ss being totally
non—functionalj@uf}waste debris. Generslily hcwever, the elsborately pre-
pered microliths were intended for future plsnned use, =snd the csve ~afford-
_‘d them would indicste that they would not be used for an immediste smon-
taneous renuiremenﬂbnly, so considering their size they vnrobably all were
hefted, |

The srrow heeds described ‘esrlier on snd vossibly mede by the Bush-
men Jentje, ere certainly suthentic, as identical tynes hsve been recover-
ed indevendently from elsewhere in the Cave, including the Ximberley
srea, but dsta on them 1is frustrstingly ncn-existent, Some of the smell
blsde vieces (length 0,5 to 1,2 cm ) have noc backing while others show
nittling or fine backing. All charscteristically hsve one =cute sngle point

Jdspprox. 30' ), while ncne coula be classified as segments. Some would
probebly cven be included in waste cetegories of rresent inventories,

The backing would set uvn & number of sdvantages. On the one hand,
the increassed surfece area woi1ld facilitste grivprge for the cement =nd the
thicker edse would be more firuly held in it, while secondly the nressure

transmitted from the shaft should be more essily collected by the cutting

(Fig (08 lumt')
pieces/ In these perticulsr srrow heads there svre nc berb edges, ond the
whole force is transmitted evenly onto the blades. These ~re inserted

subse~uent to the cement Teing »lsced on the foreshaft snd no direct con-

[2

T4 Ties been suaggested that the arrow tivs were
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‘o weore intentiorncl, 1t would Le more mrobrble thist the blede would
not bte retcuchked, Trhe force with wricr sn -rvov strikes 1"‘A=renﬁent oL
it ~urface ~rea, The tyne juct Aeczeribrd ic -n intermediste form, snd
~rotntly = genersl murncse tool. Using the erusticon Pressure = Force/
Are-, by incressing the striking area the striking power is decreased, as
in the case of the transverse arrow hesds. Conversely, by decrecosing the

4 yal

srea of contsct ss in the case of bone »noints or single full-on stone
noints, one should incresse the nenetrstion. One suspects thercfore that

the l=tter tyme should corresvond to bip gsue hunting snd it would b

[
interesting to see how they coup=re ~1ith frunsl renelins.,

The smell viece of moulded cewmeal Froim Die Keldrrs 1s

sn srrow necd, The smell size snd repuler form sre consistent for -

projectile herd, while the indentstions on th- end oppousitethe halft souck-
et are evenly spsce? 20 vrobebly sundorted the evnines., RBldent forms of

srrow hesds heve =07 seem to be repre-

sented in the Rhodesian rock =rt (Cooke 1953), snd would oe idesl “or

seeuring the prey. Stow (1505 refers to Bushimen fishing with spears

and arrows on the Jrange river, and this tool could e useful In suach

QO

role,

The Woest Hill cobjeect is not so obvioasly sn arrvow head, but the
regulsr Torm snd smell size asre most suggestive of this role. It wss
weunted on a Woodlen Toreshaft. Short arrows, used to stun smell grue snd
destroying the sitin sre used by Dushigen, and mey be Pap-
e yoek art (Clark 1952). is known however thst poison
were carried on the ends of sticks by Bushuen (Clerx 1953),
but whether it would be 1=1id on so ne=tly is debststle,

It 1s probeble thsat other tool cstegories will 2l1so orove to have
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r further that cement wss not solely used =8 a
binding wmedium for stone or other worked vieces. The items from Zlsnd
Bay would seem to e a csse In noint, although the solid artel-ct is

more enigmatical, The other could nalte essily s
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19ve FTunctioned adecustely ss a blunt
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ar—ow nead. In this respect the s

f)

Tt is vpossible thet some of the lsrger screpers and blades mey i21t 1
ately show evidence of having been used in the hsnd, but set into a cement
handle, =s in the c-se of the Austrslisn knives,Little evidence of the

comnosite knife of spenr hss yet come Fforth, but Hottentots =re known to

»‘A.

heve used barbed harncons. No slotted bone or wooden handles commarable
with the Turopesn Maglemosisn spenars have been found., A single viece of
wood from Melkhoutboom Csve has 2 slit down one side (Deacon, H. D.C. )y
vut it is herd to differentiste it from splits thet occur in aping woud
vhen it shrinks nsturally, =nd so may well be fortultous.Another possibile
slotted piece came from Highlands shelter ( J. Dercon, p.c.), =ond interest-
ingly hss a thin costing of an unknown substsnce on it , the =nslysis of
which should be interesting in this respect, If this knife tyvne is to be
found, it msy well be snalagous to the 'tsap' knife ia Austr=zlis, where
the flrkes ars merely fixed in the cement. The ~bsence or rerity of burins
in the South Africsn late Stone Agpe contextlmay have some besring on this
techmagu e s Sy ol

but they: rre more normﬂlly%s rociated With/tqp removsl of splinters from

\

relatively soft materisl like sntler Ly var=1lel incision. 4 fine bone
knife came from Amsdziubs cave (Cooke & Robinson 1954), while Peringuey
illustrates some as well (Peringuey 1911), but one would susvect that large
—or composite stone blade or flake knives would?%;ve been of some importance,
At this stzge, the observetion made earlier that the srtefacts svsil-
sble for more detailed =snalysis contained =2 large amount of inorgsnic
metter and vegetsble fibre, needs to be elsborsted. De=con (1966) noted
a lot of vegetable fibre in the svecimens from Plettenberg Bay as well,
rrid 580 1t would seem that this is = charscteristic festure,It msy well
be reczlled that Adlston (1929) snd Roth (1897) refer to the deliberate
Introduction of =sh, dung or charcosl,or the grinding ur of the whole
plent to mske s gritty mixture., Pure resin in itself is s reather brittle
meterisl (note Hewitt's (192°) comment on the brittle nsture of'Pterccel-
estrus' resin ), =nd the sa7ition of =ny incrgenic metter tut especis1ly

fibrous veogetsble wrterisl would cert=inly strenpthen it (Garrett, v.c.).

Tert wf"l melt resin snd zo it would be vel-tively essy to wix in sny
o o Y T
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meteriscl it it. o the other hend it is ~uite 1i'tely thet g 1ot of s=ssh,

chrrecely 2nd other motter could heve been incorrorsted sccidents177.

I+ seeme more nrobable thot the tonl mekere would heve been rwa

ly foun? giner cn =srvovs from Norsmsltve Crve

(Laidlcor 1277), sn? this iz the aedcr methcd for h=fiing commozite =rrovw
end fixding u» bovs crmong modern South Africen hunters. Sewing or weaving
would be used in their leather or grass work, while many »f these organic
items vwere pn
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Vaterial to be tested, B saunles were initially se!
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Tro Tron known late Stone Age contexl in Tlsnds Bay Usve, souon
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westevn Cave (by permission of J.¥.Pesriki
Two From unknown souarceas, b0 seeste] that thev might
have colie Trom a ceve or caves neer Plettenberg Bay, an arsa which wes
extensively 'bprospected' in the esrly 1300's, bat there is no evidence
of this (by permission of the U.,C.T. Arch, Dewnt. Y.
one from an unknown context in A cave in the “nysna area, southern
~

N . \
Cave (by prrmission of the 5. A, Miseum ).

The items have becn given namnes for convenience of reference -

S|

.B.h. (FElands Bsy 'handle'), F.B.s. ( ®lands Bay 'snlid'), U.as (Uninown

s/

dze ), . c.(nxnown 'cylinder') and X.s. (Knysna adze). Small samples
were removed from T.B.h and '.a in the form of a thin section or wedge
6n one side ~t right angles to the main axis by mesans of ahiamond efged
rotary wire ssw, while the ~ther more fragmentarv snecimens either had
loosc¢ pieces of meterial, or the desired awmount ws:s scraved off., Two
saimples of 2bot 10C g each, one from the inner a2nd one from the surfsce
of each item were obtained, but not all were ased,

A prediction.

-

Yrom & review of the literatuee (see above), it would seem that
,&plant nroducts sre 2lmost certainly involved, with an outside chsnce of
insect products, secondarily obtained however from plants. A number of

glues%ould only be effective as an additional aid in tanged, wedged
or bound hafting., It is nossible that a number of cnments were there-
fore collected, possibly for different function categories. As the haft-
ing technioue. would be important and a regulsar part of the technology
it would be safe to say thst the hunter-gatherers collected the most
economical ingredients - i.e. sufficiently durable, sufficiently easy to
collect and work, and which sccurred in relatively large abundence.

Sticky materisl can probably be obtained from s wide number of plants
but it is unlikely that hunter-gstherers would not be influenced by the

relative ease with which a good adhesive substance can be collected.

There are three basic typnes of sticky plant exudations - resin,
. A




jgum, and lstex or sap, but distinctions are not hard and fast. Resins (
?are insoluble in water, but ususlly soluble in organic solvents, and \
‘goften with heat but harden again on cooling. Gums conversely are |
water-miscible, and usually insoluble in orgsnic solvents and harden
on drying, while latex usually becomes tacky and dries more slowly,
but its actual behsviour devends on the constituents in the colloidsl
suspension.
Resin is therefore easy to work and mould ss heat is easy to spply,
whereas gum 1is more difficult to reuse under primitive conditions as
the dissolving an#evaporating would set up technological problems.
Chewing presumably could be efficient but not for reworking large and
gritty mounted cement-pieces, while gum would be slower to work and
would be useless as an adhesive under damn conditions. Tt would also
be prone to bacterisl decay, Furthermore, gums are freoilently edible,
2nd so may have been used as a food source.
Laetex usually hes rubber nualities that may stand against its
value as a firm glue, but heat generally softens the dried-out Fform,
although this spparently devnends upon the amount of resin present,
Fesin then has recycling properties, and can be used under damp con-
ditlons -eg., sesling water-pots, but could rnot be used on cooking-vessels
Apart from the advantages outlined above, resin is more likely
to be found on “tone Age sites ss ageinst gum , because of ite greater
resistance to bacterial decay and damv conditions. The sbsence of gum-
glies from sites of course need not mean thst thev were not used,
Thus it is likely that resins will be found to be the basic in-
gredients. If one knows the resins in the are= under study, it is likely

that one could predict the ingredients.



gum, and lstex or sap, but distinctions are not hard snd fast., Resins
sre insoluble in water, but ususlly soluble in organic solvents, and
soften with heat but harden again on cooling. Gums conversely are
water-miscible, and‘usually insoluble in orgsnic solvents and harden
on drying, while latex usually becomes tacky and dries more slowly,
but its actual behsviour devends on the constituents in the colloidal
suspension.

Resin is therefore easy to work and mould as heat is easy to spvly,
whereas gum is more difficult to reuse under primitive conditions sas
the dissolving anﬁevaporating would set up technological problems.
Chewing presumably could be efficient but not for reworking large and
gritty mounted cement-pieces, while gum would be slower to work and
would be useless as an adhesive under damn conditions. It would also
be prone to bacterisl decay. Furthermore, gums are freoizently edible,
end so may have been used as s food source,

Latex usually hes rubber nualities that may stand against its
value as a firm glue, but heat generally softens the dried-out form,
although this apparently depends upon the amount of resin present,

Fesin then has recycling properties, and can be used under damp con-
difions -eg. sealing water-pots, but could not be used on cooking-vessels
Apart from the advantages outlined sbove, resin is more likely
to be found on =tone Age sites ss agalnst gum , because of its greater
resistance to bacterial decay and damv conditions. The absence of gum-

glies from sites of course necd not mean that thev were not used.

Thus it is likely that resins will be féund to be the basic in-
gredients. If one knows the resins in the area under study, it is likely

that one could predict the ingredients,



Previous research.

In 1892, Marloth anslysed the hafted tool found at the Touw River
Cave, and he ceme to the conclusion that it was probsbly made of a 'fine
resin #nd chalk'. He also clasimed to have found starch grains of 'whest
and rice ... and therefore this cement must have been msde after the
arrival of the white man in South Africa'. There is no reference as to
how he obtained his results, or how justified he was in concluding that
the starch grains were of rice and wheat and not other wild plants,.

During the 1950's the 3S.A.Museum tried to get some identification
of the plsnt involved (I am grateful to Miss. E. Shaw for msking avail-
able certain corresvondence), iaterisl from the Knysna artefact and from
a small scraper from Melkhoutboom (Hewitt 1931) had been sent oversess
to the British Museum snd the Colonisl Products Lsboratory.Corresvondence
also included the Royel Botsnicsl Gardens, =t Kew, the Imperisl Institute
Kensington, and tre C.,3.I.R., but the exveriments 4id not%chieve very
much, duquzta breskdowm in communications, and in part to an insbility
to remove =sny sticky material from Pterocelastrus at =al1l, in spite of
mich effort. The Imperial Institute did however extract 3,5 ;l of a rubbver
like meterial (which lacked elasticity) from some roots of Gymnosporia
?SEEEEEE? which had formerly been known as Celastrus. Benzene and sce-
tone *ewe used after the roots had been ground up with a disintegrator.
The only other points of interest are that no wax wag ...  identified.
thst the cement in Yoth cases avnesred to be a resin, and that chromo-
togravhy wss sugpested as & posshle tid .

After this, the next attempt 2t sgnalysis wss in the University of
Cape TownChemistry Devartment. In 1964, four samples spparently from
specimens‘in the J.C.T. Archseology Department's collection were tested
by thin layer chromotogravhy (Camvbell, Tarr an? Stepher.1964), They
were run off against two commercisl resin standards, ssndarac and dammar.

the standards corresponded fairly well with the expected results, al-

though the slow moving componcints were rather btlurred. Two of the cements
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were practically identical (correlstion in 7 out of & visible constit-
sents), while a third was closely related (7out of 11 conatituents),
an’ these were nore comdarabls to dammar thsn sandarsc, and also to

e e B T [ Y 4 S 3 el
commercial mastic uaiuh was not tested, The other npecimen had very

l" \*WM“ \-%A < 41 1 1 o ~rp eV =)
few CUmmon\oonq+1hunnu» ity the ot ers, ahd in general showed s0iu

s - 3 T N
similarities with the slower moving sanCarac spots.  The adze (Te=.)
had ha? a section removed vnrevious to the present exveriments, and so
~as almost certainly one of the samnles, but it is not Xnown which.
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T olher items could well be U.c. snd the two artefacts in the
Imseum, but thiz is conjecture.
~Althoigh mo vositive restilts were obtained as local resins had
not been conmidrred, the notential value of the metho? was apparent,
henee the cearrent rvesearch,
Clark more recentlv has exvevimentsd with infre-red spectropho-

‘oo try on Tgypltisn srrov heads, bt has not h=d mich success (Clark

J.I, p.c.). It iz not known if he used thin layer chromotogravhy at
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products wae made as possible, using the liter-

ature o votentiel souvces ss a gilde, This oresented greater oroblens
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when codllecting material, znd some gsmples wyere duplicated. It was not

possible to do this rerulerly or to collect at ~Aifferent times fr
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towr try on Sgyphtien srrow heads, bit has not hed mch success (Clark
J.I, p.c.). It is not known if he use? thin laver chromotogrevhy at
£11.
Tre snelysis.,
tere 1 1ilding ip 8 coninarative gsawple of vplant glues, As wide & acl-
ection i sticky plent products was made as nossible, using the liter-
sture on votential souvces sg a gilde, This oresented greaster oroblems
thsn was initislly anticipated, as olrnt i"entif cation wrouveld dilffic-
11t, and exudstion colicction wa. not always poasible or ceasy. In the
end thirty-five mlent sauwples rere collected, which revresentis cuaite
long per’od in the fileld. As resius, ¢tce. can vary according to the
time of yesar, locality ST DO?Sibly in seascons »hen they ave wore csoy
4
to cuilecet (Howeas 1C@§5, 11 Vus degirable to e svware of thiese prouviems
hen collecting material, and some osaples vere duplicated. It was rnot
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a

peninctla (ML A Vseun correspondence ), snd there is = possibility that
. . oo
sno*her species is involed,
A
“ome vreliminary experiments were conducted with the meteriel in
R)

or’er to claesify it bros’ly. Thosc marked '¢' were highly soluble in

weter, end vprobably sre gums, Virgilis oroboides, V. divaricats, Acacis

keroo en? some Aried Aloe kasrasb ergensis sep fcollected dry from the
vlant} were tested for water-soluble csrbohydrstes (spproximstely C,lg

P iz

in 1C nl —ster), and yielded 717, 48/, <427 snd €37 vesvectively witlh
the phenol H-0C, wethcd, using & colouriseter. This gives souwe ides
p o

¢f the mentity of wster-soluble carbohydrates present in pums. Acacia

4.

Xaroo charred when placed over a bunsen flame in & test tube, but Jid

-4

riot melt,

1t

" - o

Py cqtrest, those msiXed 'R' were n t =olible in weter, -nd sll
melted when hested. Some of these were subjected to high temperatures
to see if strong heat could breakx thewm down{sece below),

~

It should be noted thstthis is not g sastisfectory method Ffur clsse-
the

ifying resins -which mortv of the previois groun sre - snd guns, a8
distincetion is not so simmle sn? gun-resing or intermediate forms occur,

Lut it igedernate for ur reaulrements,

The Tuphorbis lstex 'L',after being dried, behaved clc

ey
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resins, not being obviously water solible, while it beceme tecky with
heat on cooling; however, it had s rubbery consistency., The FTuvnhorbias
have a ligh resin content (“att & Brever-Prandwijk 126%), and the other
istex types may not be enuivslent. ot a1l ingredients were tested
ttoroughly, =nd neither resins nor lstexer were tested ouantitstively
for water solutle carbohydrates. |

Ce Testing the ccument for water soluble carbohydrates, "wo samnles of

epproximately 1C7yr from the inside and outeide o“ the Tlands Pay solid
end one esch from the other four ssmples were mixed wilth 10 ml of dis-
tilled water, after bveing finely crushed, by mec=ns of a magnetic stirrer

st room temmersture, The insoluble nstter was senarated by centrifuging

44,



and removing with cepillary pipcttes.
The solute wes then forwarded to Pr. Churms for water soluble car-
bohydrate snslysis, also using the nhenol H2804 method . and colourimeter

set at 4S0nm wav: length, using s control for the natursl colour,

The results sre ss follows 1=

)
n

U.a adze C,

A

pans

U.c cylinder o, 1

T.B.r 'hsndle' 0,00

E.E.s solid 0,20
¥nysna sdze C,18

*ren conpsred with the gums above, it is clear that no gums could
e involved primerily as the sdhesive agent, and the small counts can
be asttribited to contrmination in manufacture or usc, or itrace elenents
in.-tre main ingredients, Considering the smell size of the sswmples
aveailable, 1t wes ﬁe’ciﬂeﬂ not tc sssess for the actual csrbohydrates,
but this-coulid be done by hydrolysis and paper chrom;togrznhy.

g

1in leyer chroﬁgtography. The procedure folloved was essentis1lly that
described by Stahl (1965) but wss based on the exnerience gsined in the
1964 experiments. Vegetsble ssirles of asvproximste 1OOF3 were warmed and
centrifuged in 5 ml D.N.F. (dimethylformsnide ) which wes found tc be:sa

very suitable solvent, By mesns of s microvivette, 5 microlitres (5x

—
L

0 % ) of esch were svotted on silica gel plates (F254), which have s
specisl built-in fluorescent indicetor (the aluminium bsck fluoresces
under ultra-viclet light, unless there is sone meterisl overlying it).
The plates were dried by mesns of a heirdryer, thie it was foun® thsast
it wes &dvissble to leave them for hslf an hour before running, otherwise
trey might run unvredict=bly if still wet.

These vpletes were then run in a 20;1 benzene-methsnol solvent mix-
ture., From nrevious experience it wss Aecided to run esch plate twice, ss

this shows the smots up more strongly, This of course rules out the value



of trying to establish a Rf chart, but it was found thest svots tended to
rin =t dif~erentisl speeds., This wss in pert due to the impossibility of
keeving the environments constent, while it becsme appsrent thet the
solvent mixture behaved unvredictably. Fresh solutions should be used at
11 times,

In the end 6 vlates were developed (Figs, |7 to 22), four of them of
nlant extrscts, snd two of them with the half »n dozen cement samples Teing
run sgeinst controls, including some commercisl ones. In all cases a
single plant, Furyopns othannoides wss used as a cross reference.

Pletes I snd IT are meinly of resins, (Buryovs snd QOthonna sSDpp,

Hertis end Widdringtonis spp ) and tannins (Jydnora =nd Pterocelsstrus

T e S

spp. ), 2nd most srow up three or more clesr =nd therefore nroportion-
ately “ensr constituents. Plate 1 shows that there is little differ-

ence in the visible snots between fresh snd ol E, othannoides material,

end with material heated strongly. Plete I shows the other Compnositae

ere similar to Turyops, except for 0. arbuscula, in thst there is a

e e o

prominent leading spot.The slowrst spot is identical in 211 cases,

but the position of the inter mediste ones vary.An interesting point

i

w0

that two samples of J. arbusculeswere identicsl s2lthough from vplsants

in ¢different regions.Pterocelastrus and Ivdrnora were viey similar,

e T e i

Plates 111 and 1V show thet by contrsst, the gums do not show any

solvent soluble cunstituents, excluding Phus ith one. Cnly the Tuphor-

biese of the letexes show un constituente (ususlly one), while the sloe

saps dlsnley single snots.

Thus the resins, tannins 2nd Tuphorbis mauritanics have comnlex
colvent soluble structires, sn? from the 1864 evperiments, were there-
fore nore likely cendidates, as comnlex structures were indicated.

Plates ¥V and V1 show the relastionshivn between the six cement sam-
ples and some of the more nrominent controls, nlus the commercial gums/-
resins sandarsc, dsmmar, mastic and tragecenth. Plate ¥1 is a partic-

ularly good chromastograph.





















The *.B. h and U,c items showed up ouite strong spots, while X.a
end F.B.s did not show any major constituents, None of them a;é clearly
idétical, while the same semple even varied on different occasions in
intensity. The more vrominent ones however were very similar - ie., U.c
end ¥.B.,h, especially in plate V. E.B.s was similer to them on plate

vl. Cf the contrcls, Hertia is identical to E.B.h, but all the Compositae

seem reasonsbly close, Cnly dsmmar of the commercial résins showed more
then one prominent svpo}, having = lot of constitaents,

One striking noint is thalt a2 single recurring spot occurs in =211
but one of the cements snd controls. Trgpacp;ib, tre excention, would
rpresr to be # gum s=s no spots showed up,

Tt is not easy #rytmg to intervret these results. The besic prob-
lei is knowing how identicnl a senuence mist te before one cen cleiin
& direct rrlstionshiv, Turthermore. it is not certain when two nearly
corresponding spots ere significantly different. At this stage, ohe
cen only remark on the number ¢f cement svots thsat correlste with spots
smong tre Compositse, and in particulsr 3222935 and Hertis. Mot only
do these correspond remerkably well with T.7,» and ".c, but the leading
spots ere vrominent in 511 of them meening that thev sre cusntitatively
impnortent se well

Plates ¥ snd Vlwere then spraye? with =2 297 solution of ‘~‘-’b901'3 (in
cH Cls) to sece 1f any other constituents would react with it ~nd show
up as 8 colour., Cne resiult was that the respent rescted with the slu-~
miniim plates, but a reasonsbly clear picture was obtained (fig.23)
Some of the important spets 3id not show up at a1, while =& 1ot of
elements 2id, which commlicetes interr-retation. Tor ile moment it i-

i Y o 54 Y e T, - ~ . o S 2 pan . -~ . - . .
more meeningfl to cunsider only the wore fmvorisnt constituents, Tt

na~ =3 vos glichtlr stronice 1317 heve bhee
porelbly & slightly stronger concentration ashoul? heve been snotted.
~ 1~ o P P [ P R ~ P -
Tt was then decided to try and sar 1° 42r lares “ast- -moving snots
§ £

LI R R N a2 .. —~ - RN
Le 1dcntificd,Thisn wien “one Ly wenneo
- TS Al TV amro e 1. PR I SO YR
of thick lever chromstogravhy nnd infro-rad =noetrometry,
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this probably = fects more the winor trace constituents or relsative
pronortions. Certainly ;reater research in local resins would hsve
aided this onrogramne,

There have been problems in the lsborstory itself =n? without
supervision and facilitles the exveriments would have been lmuvossible.
As it was, hours of work were sometimes negated due to ipnorance by
elementary mistskes, or by heving to resort to trial and error,

In addition, the progreime of research would have produced bvetter

recults if it had been prenared months in advance, This wasg of couirse

-

imnossible under the circuastences (having to sbanon a previous nro-
ject in Msrch), =nd so it wes impossible to plan the research thorouph-
ly enough, Conseouently, corresnondence and reading was providing add-
itional information as late as ‘fupust,

The final problem should be avmsrent, and that 1s thal il is rveally
et least = two yesr and full-time vroject, for only then csn cne mgnitor

X e Y o e

plants more comprehensively, stthis-would keve allowed greater de%ail
to be égg;;d on certsin deserving aspects, like analysing the water sol-
uble carbohydrates of the cements, testing to see i7 inorganic materisl
etc, was denser on the surface, exnerimenting with trying to work resin,
rechecking, etc,

These points have becn stressed so that any one who intends pursud-

ing the exymeriments will have some ides of the problems involved,

Internretation, It should be stated first that the exveriments have not

proc%ged far enough for it to be possible for us to sayv with any authorit
what the ingredients sre, and they should rather be regarded as a trisl
run. Only a handful of plant products wéﬁé collected, and probsbly only

a small number of potential geners for the Cape asrea considered. Not

only would more genera vnrovide greater range for correlstion, but they
would. attach more significance to the high degree of similarity shown

by some of the svecimens.

At the outset it was known that there would be the problem of break-
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down in such 0ld specimens, and the ingbility of being able to control_
for this, lMinor tests did suggest that it may not be 2s great as feared,
however, After all, for the samples to have survived, it is probable
that the major adhesive constituents should have remeined intact.

On the positive side, it is felt that the exveriments hsve produced
some results. ¥%With regard to ingredients, the predicted identification
of resins hes been confirmed, whether in pure form or a2s in certsin latex
constituents, althoupgh the former would be more vrobeble, The Compositae,
esneclially Hertia sp., show(ugﬁstriking similarities to two items, includ
ing the Flands Bay ones in tre chromatogranhs, while the Xnysna tool
differed from the others in showing up few snots. At the present stage

~the Compositse must be considered as a distinct vossibility for some of
the cements, while it would seem that Aifferent rcsins were used, espec-—

i

,-‘-T-"“ Lo
iglly in different areass,znd fhere is slso the vossibility of decomposit-
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ioni whichvmighf aonly to thé,Knysna imnlement. With this in mind , it
is possible that(certain} regions with more indestructible resins are
likely to display the cementing strategy more readily than other zre-ns,
where because of different sources, it msy avnpear as if they never used
it, the cement having disihtegrated. However, it is clear that it is
not possible to remove subjectivity from interpretation comnletely,

At tris stage it seews unlikely that one conld classify beyond the
generic level with confidence, but knowledge of nlant distribution
could aid in this, Closely related species could have identical resins
or differ in the oroportions of constituents rather than sctual tyres.

With regard to the method -1sed, it is felt that the experiments
have shown that this techni~ue can work, and should be persevered with,
provided that the problems noted above are remembered, and that the
method be given = more exhaustive test. Chromatogravhy is tire only
techniocue with which one can hove to be able to snalyse resins, and
glthough time consuming, it is relastively ¢conomicsl =2nd does not require
too complex a laboratory. The basic problem seems to be gsetting a valid

level of interpretstion, Titure work should consider this aspect, and
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usc & wider range of controls., The method can be used on s namber of
other orgenic materials in archaeological problems, but it should be
noted that it is basicelly 2 destructive vnrocess, slthough only small
amounts are reagquired (approx; C,1g), and the msterisl csn still be sub-
jected to a nuunber of tests,

~inally, it is felt that the vnroject has contributed to the under-
standing of the whole hafting stratepgy - the exnloitation of tho re-
cycling nropsrties of resin, the 24dition of fibre or grit for streng-
thening it, ond the menipulation or circamvention of physical miles oud
provbles in the mamifacturing »nrocess, for example. These are sspects
that were learned, and which helved allow the better exploitstion of

the late “tone Age enviromment,
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