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Flaked stone tools and plant food
production ia prelimrnary report
on obsidran tools from Talasea,
\West New Britain, PNG

l{r:.sr.rtir
'falasee <:st iml)()rtltntc clans Lt Pr€l-tistoire dr-r Pacitl-

que prrce c1r.r'elle fut le soltrce essentielle cl'obsi<lienne

penclant plr.rs clc lfl 000 ans. On a iclentifi6 une classe

cl'orrtils clistinctc clans cles niveaux ant€rieurs i I'apprri

tion cle la c€r'arriqr-tc cle Lapita il y a 3 500 ans. Les

enalyses clc traces cl'utilisetion et de r'6sicl-ts t-aites sr.rr ccs

or-rtils inclicluent c1r-rc lc p€cloncule retouch6 cst prol)al)le-

lrcnt Lln manche et que les outils ont 6t€ r-rtilis6s polll' Llnc

vari€t6 cle tlches, dont 1e d€coupage de tr.tberer-tses

amylac6cs. On suggdre que le cocy-rillage a rernplacc

l'obsicl ienne comme matiire premidre clotninantc 1-rot-t t' le

traiternent des aliments vcgetaltx.

Despite notable exceptions sr.rcl'r as sickle blacles
(see for crar-nple papers pl-cscntecl to tablc ronde

CNRS Exploitation clcs l)lantes), it has been widely

argr-recl on ethnographic glc>r-rncls tl-rzrt flzrked stone

tools u'ere mainly usccl in htrnting and wood-

working, ancl rarcly r-tsecl for processing plant

RicbarcJ FULIAGAR*

Aus nnt:l
'I'alasea is prorrinent ir-r l)aciflc l)rehistory because it

has been u rrt:tin s<;uLcc <>f ol>sidian fbl over 18 000 years.

A clistinctive cless of tools has been identified in levels

prior to the eppcarancc of I-apita pottery about 3 500
yc.rrs ag(). []sc-rvear encl residue analyses of these tools

inclicate that the retottched stem is probably a haft and

thet the tools rvere used for a variety of tasks including

slicing starcliy tubers. It is suggested that shell replaced

obsiclian as r dorninant raw matelial for processing plant

fixrcls.

fcrods (e. g. Hayden, L977, 1979 : 11). This argu-

rnent may be fla'uved lrecause of ltiascd cthnographic

evidence wl-ricl-r ncglects thc rc>le of women and

tends to ignore the more am()rphttuts stone artefacts

which rnay be relatecl clirectly or indirectly to plant

food processing. For example, recent research in
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North America and Europe has greatly expanded
our knowledge of flakcd stone tools in plant food
production and various trends can be identified,
notably that a shift towards amorphotrs expedient
stone tools is the result of a change to agrictrltlrre
(Torrence, 1989 : 58).

Amongst hunter,/gatherer €jroLlps in the
Austra l ian region retouched tool  types for
pr<>cessing plants seem to be rare (O'Connell,

I974), bvt similar sl'rifts towards expedient tools
may be associated with more intensive exploita-
tion of plant foocl resoltrces (Fullagar et al., 1992).
An approacl - r  in tegrat ing technoictg ica l  ancl
fr-rnctional analysis has irnportant implications for
areas where tl-re distinctions between hr-rnting/
gathering/fishing ancl agricr-rltr-rre/horticulture are
blurred in a geograpl-rical and temporal continllLlm
such as Torres Strait, which separates Ar-rstrzrlia and
the island of New Guinea (fig. 1 ; Harris, 1977).In
this paper I present archae()logical evidence, fi-om
a site in Taiasea (fig. 1), which challenges the view
that flaked stone tools were primarily r-r.secl for
woodworking and butchering. I argr-re tl-rat the r<tle
of stone tools in plant fbod prodr-rction is identifiable
archaeologically, and that a combination of
technological and fr,rnctional analyses can provicle
eviclence of subtle subsistence changes even in the
Ar-rstralian-Pacific region (Beck er al., 7989).

Bitokara (PNG site code, FRL)

The site, FRL, is located at Ilitokara in the region
of Talasea, \il/cst New Ilritain Pr<>vince, PNG (fig. 1).
The site is sitr-rated clt>se tc> obsiclian sources and
contains a rernarkable seqLrcnce of obsidian as-
semblages (Specht et c.tl., 1988; Torrence et al.,
1990). \X/est New Rritain is famor.rs becanse it ha.s
been a supplier of obsidian for over 1f3,000 years,
but pafiicularly becaurse the clistribr,rtions of oltsidian,
spanning at least 6,000 km, provicle evidence of
human contact ,  exchange ancl  co lonisat ion
(Ambrose, Green, \972 ; Bird et al., 1987 ; Specht
1981 ; Rest, 19i17 ; Kirch ancl Hunt, 1!88 ;Allen e/
ctl., 1989; I3ellwood and Koon, 19f19). Recent
research has focussed on the natllre of prodlrction
at thc c>bsiclian soLlrces, particularly tool manufac-
ture, fr-rnction, determinants of access and selection
crf raw nraterials ( Sp echt et al., 1 9it8 ; Fullag ar, 1990 ;
Torrence et al.. 1990; Fullagar et al., I99l).

The stratigraphy at FRL is dramatically clear

R. Frr.r.ec.ln

with separation of cultr,rrzrl layers by sterile tephra
deposits (Specht eL a|.,1988). Tl'rese tcphras are the
sr-rbject of ongoing rcsearch ancl have l>een
tentatively identified with several major volcanic
eruptions in the last 10,000 years. Obsidian artefacts
with distinctive retouch at one encl, and describccl
as stemmed tools (Specht, 1974), are founcl
only bclow a distinct tephra associatecl with a
maj<>r en rption of Witori, zr volcano in the Hoskins
Peninsr-rla. Racliocarlron assays and thermo-
h,rminescence determinations indicate an age of
c. 3500- 4000 fbr the main \Titori erlrption (Torrence

el al., in press r Prof. H. Machida of Tokyo
Metropolitan Llnivcrsity, personal commurnication).

Stemmed tools

Stemmed tools are widely clistribr-rtecl in the
Pacific spatially and chronologically br,rt these
tools have not been systematically exaurinecl
microscopically (see references t() tangecl to<>ls in
Glovcr, 1986:734, f37, I39, f40, 2I0). In 

'West

Ncw Britain most have been for-rncl cl<tse to the
obsidian sources near Talasea and Mopir, and all
dated specimens have been found close to the
obsidian sor-rrces atTalasea in archaeological lcvels
olcler tl-ran the main W'itori erllption. Preliminery
stuclies srrggest that stcrnmed tools are not common
in the FRL sire (rable 1).

Therc is no ethnographic evidence of the use of
stemrnecl to<>ls Lrut prelin-rinary microscopic analy-
ses shor'v that r-rse-wcar and residues are identifiable
on 29 otrt of the ,{3 artefacts anaiysed (table 2).
Preseruation of the obsiclian surfaces is pctor, and

Layer
Number

Layer
volume

(m')
Flakes

(n ' )
Cores

(n ' )

Stemmed
tools
(n ' )

'I 1
1 0
9
8
7
b

5
4
3
2
1 B
1 A

0.800
0.210
0.350
0.350
0.330
0.406
0.532
0.490
0.722
0.1 06
0.308
0.380
0.053

479
182
35

1
1 7

1644
72
0

9750
228

5731
t v 3

1

7
5
0
0
1
6
3
0

27
0

24
1
0

0
0
0
0
0
0
0
0

'12

0
t c

0
0

Table 1. FRL obsidian artefacts > 1 cm, per layer
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numerous pits appear to be the reslllt of chemical
reactions in the sediment, which is in an open
setting and receives over 6 m of rain per annum.
Nevertheless, less than 50 % of the obsidian sur-
face is affected in this way and weli-preserved
fresh fracture surfaces are visible. This sr-rggests
that polishes are not likely to be highly altered.
Recent controlled studies of experimental blood
residues on stone suggest that open high rainfall
sites have very low potential for the survival of
blood residues (Palmer, 1991). Identification of
blood residues on such tools is therefore likely to
under-represent original quantities. Residues and
use-wear were studied r-rnder a combination of
stereo- and metallographic microscopes.

Unre-
touched

Retouched

Stemmed Other Total

PIant
Animal
Both
Uncertain
Unused

0
o

2
5

7
0
5
1
0

5
1

5
1

t 3

1

8
6

Total 1 6 '13
1 4 43

Table 2. Summary of preliminary use-wear
and residue analysis.

Edge scarring was present mostly in the form of
small bending and feather terminated scars along
sections of unretouched acute edge (oppctsite the
retollchecl stem). Polishes on these acute edges
were present bLlt not highly developed, suggesting
the lack of sr"rstained use for processing siliceous
plants (Fr"rl lagar, 1991).

The main features for distinguishing plantuercus
animal tool functions were residues with distinc-
tive structures in ass<>ciation with use-wear (fig. 2) :
cellular tissue, starch grains, phytoliths, calcium
oxalate crystals (raphides), and yellow-red pla-
ques (blood) which reacted positively to Hemastix
reagent strips. The most common residues were
starch grains (mostly 2 microns maximum dimen-
sion) and phytoliths. Blood residues were identified
but not in association with any other animal tissr-re
such as bone orcollagen. This may not be significant
since bone and shell were not preserved in any
layers, which is not surprising in these volcanic
sediments.

The retouched stem on many of the tools has
abundant plant residues but the use-wear on
retouched stems includes rounded ridges away
from the edge and is more consistent with haft-

R. Furr-rc;en

Fig. 2. Plant residue and use-wear on stemmed tools
from 1981 tranch, FRL. Width of f ield : 2 mm.

wear than tool-use. To further investigate the issuc
of hafting and to resolve the nature of possible
contamination from organic materiais in the
sediment, one stemmed tool was investigated in
detail (Fullagar, Bowdery,I99I). The aim was to
quantify the phytolith residues from three locations
on one tool and to compare the results with
phytolith resiclues from a sample of sediment from
the same layer. After brushing loose sediments
from the tool shown in figr-rres 3A and 38, remaining
sediments were removed with a more coarse bn-rsh
from nine locations along the tool edge (table 3).

Table 3. Samole locations on stemmed tool
for residue analysis.

D. Bowdery (Australian National University)
prepared each sample by centrifuging, sieving and
specific gravity separation so that microscope
slicles were prepared of particles less than
250 microns and less than2.3 specific gravity. The
combined samples from dorsal and ventral surfa-
ces were similar to results for dorsal and ventral
separately, anci only combined results are presented
here.

oorsal ventral
Combined
venlral and

dorsal

A: retouched stem
Area B : centre of tool
A reaC :d i s t a l  end

'|
.I

1



A (stem)

A (stem) B (centre) C (dista l ) Soi l

"/" "/" "/.

33 selected shapes :
Grass
Palm
Other
totat  rn J3

Other shapes
Total phytoliths

52
0

A 1

93

253
346

(56)
(0)

(44)
(100 )

59
3

68
130

253
383

(4s)
(21

(52)
(1 00)

66
1

53
120

206
326

r l  I
(44)

(100 )

62
0

31
93

279
372

(67)
(0)

(33)
(100 )

Exclusive shapes ^ 5
'I

Starch grains on tool :
estimated abundance low very high tow low

FIAKI|)  S' , l -ONE TO()LS A\D PLA\T FO()t)  PR()D[JCflOh- :  . \  l ' l tEI- lXl lNAttY RI, . I 'ORT ()N a) l tSII)1. \ \  lU() l \  F ' l ( () \ l  l - .C.Lr: t , - t

Table 4. Summary of phytol i th and starch distr ibutions on stemmed tool and soi l  sample
(percentages of total in 33 selected shapes are in brackets).

In the absence of acleqlrate reference phytolith

collections only general trends can be oLltlined

here, based on discrimination between grasses and

clicotyledons with fr-rrther cliscrimination of

phytoliths from Palmae. A total of 33 phytolith

shapes were selectecl fbr analysis and a t()tal

of 1 427 phytoliths were coLrnted by Bowdery.

Table 4 presents a sllmmary of the data with

significant variations.

The absence of developecl silica polish on the

tool surggests that phytoliths could not have

contributed markedly to use-wear and therefore

that the phytoliths are largely contaminants from

surrolrnding soil. The variation in phytolith distri-

bution suggests that the retouched stem was

protected from surrounding sediments, supporting

the hypothesis that it was wrapped in some kind

of plant haft. The distribution of palm phytoliths

suggests that palm tissue may have come in contact

with the central part of the tool. Since palm

generally has a high silica content it is unlikely that

Llse-wear on the tool edge is due t() sLlstained use

on palms. Rather, it is possible that palm was r-tsed

as a hafting material. The small size and distribur-

tic>n of starch grains strongly strpports the hypothesis

that the central part of the tool was r-tsecl to pr()cess

starchy plants. In tl-re absence of cleveloped silica

polish, this plant mllst also l"rave had a low silica

content, which is consistent with our knctwledge of

starchy tubers, which do not have phytoliths. The

presence of calcium oxalate crystals of long needle-

like shape may indicate taro, br-rt otirer starciry

tubers, parlicularly yams are also likely.

The very detailed anaiysis of this one stemmed

tool strongly suppor-ts the hypothesis that the

335

presence of starch grains on many of the stemmed

tools inclicates zr primary functictn of the proct'ssing

of plant fbocls in the period prior t() the main'Witori

eruptic>n 3 500 to 4 000 years ago. The general

absence ()f stemmecl tools after this cn-rption ancl

thc abunclant ethnographic evidence indicate that

the primary r.rse of obsidian in the recent past was

related to the hr-rman bocly, prirnarily shaving ancl

surgery (Speclrt, 19i11). More rccently collectcd

ethnographic data sLlggest that shcll may have

replacecl obsidian for processing plant foods such

as taro ancl yams (Specht, Fullagar, 1988).

Conclusions

Analysis of the obsidian artefacts from FRL is

incomplete ancl, although stemmed tools are the

only distinct class of retoLrched artefacts, thc total

number of artefacts which l-iave been anerlysed

microscopically is small. Nevertheless, Llse-wellr

and residr-re analysis havc clemonstrzrtecl thet, fclr

the FRL site area, the primary function of obsidian

may have changed, clespite continLlity in the

sr-rbsistence base. The re.ts()ns frtr this remaln

Lrnclcur, alth<>r-rgh it is ternpting t() relate this

change to the c>nset of thc Lapita ctrltr-rral complex

which postclates the rnain Witori err-rption. The

natLue of such replacements of raw materials

remains a rich area frrr firture str-rdies.

This study provides a significant rnethoclological

advance in its attempt to quantify residues,

specifically phytoliths and starch grains on a single

stone tool. Although grass phytoliths are probably

contaminants from surrounding sediment, palm
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phytoliths and starch seem to corresponcl with
tool function. The identiflcation of plant proces-
sing as a primary flrnction of a particr-r1ztr class of
f-laked st()ne tools casts cioulrt on the ethno-
graphically basecl notion that the primary function
of flake tools is relatecl to wooclworking ancl
blrtcl-rering.

Lin-i itations of this preliminary stlrcly rcclr.rirc
furtl 'rer resolution. Altl"rough plant-working is the
most common tool fr-rnction fbr both retc>r-rchecl
ancl lrnretoLrched tools, the raw matcrial itself (that

is, obsidian) is perhaps lrnsuitable fbr many
woodrvorking tasks (see Kamminga, 1982').
However. many people living in the area have
to ld me that  obsid ian was used for  some
woodworking activities such as carwing wooden
shielcls. The fr-rll range of ethnographic information

is cr-rrrently being zrs.sessed, but I believe that a
wooclworking function for obsidian is extremely
likely, especially since shell tools have bccn used
fbr tl'ris task.

Tlie stucly ol a specific area sr-rch as Tulase:r
r'viti-i abr-rncllrnt ol>siclian ()Lltcr()ps may be a p(x)r
inclicator of .st<>nc tool f irnction gcncrally. Stucly
of  o l>s ic l ian tools  at  rnore c l is tzrnt  l< lcat ions
away fror.u thc <>l>siclian s()Llrccs is cr-rrrently unclcr
investigatic.in.
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