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SEELANDS AND SA1 YOK PEB3LE TOOLS: A FURTHER CONSIDERATION 

Pebble tool industries, in which the dominant tool types 
arc made on water worn pebbles obtained from river or beach 
gravels, with a working edge created by the junction of either 
two flaked surfaces or a flaked surface with the pebble cortex 
are relatively common in lithic technologies, understandably 
since the pebble tool is a siqle, readily-made stone artefact 
which can serve as a multi-purpose tool. Pebble tools are found 
in the earliest industries of the Palaeolithic, such as the 
Oldowan; so we often tend to consider them as unsophisticated, 
crude, and primitive to be placed at the base of any evolutionary, 
typological series. Certainly they are a very generalised tool 
type, as the range of forms which may be produced is limited by 
that of the pebble itself, the choice of the maker expressed as 
much in his selection of the original pebble as in the shaping of 
the final product. Stylistic preference may be shown in the 
production of a bifacial or unifacial working edge. Both forms 
occur in Australia, the former in a distinct industry given the 
name 'Gambieranr (whose status and context is still to be 
studied), found in southwestern Victoria and adjacent parts of 
South Australia, and the latter in assemblages with a wider 
distribution from South Australia and Tasmania to coastal southern 
Queensland. This group is a challenging one in the questions 
it raises in terms of its distribution in Australia in time and 
space, of its cultural associations, and significance in Australian 
technologies. Do these industries in Australia form an early 
industrial complex as they do in so many other parts of the 
'stone agef world? Are the tools all similar in technology and 
form, or are there significant variations from region to region 
within Australia and over time? Above all are the questions 
these unifacial pebble tools raise about connections with the 
pebble tool assemblages of Late Pleistocene and post-Pleistocene 
South-East Asia, especially those of the 'Hoabinhian techno- 
complex'. 

Unifacial pebble tools are found in industries with a 
coastal geographical spread in south-eastern Australia from 
Kangaroo Island and the South Australian coast, Tasmania, up 
the east coast through New South Wales to Moreton Bay and Bowen 
in Queensland. Inland distributions seem less consistent, as 
they are reported from non-coastal and even upland sites in 
South Australia and the Southern High Tablelands (e.g. Buchan 
and Jindabyne - Flood 1973) and the southwestern slopes of New 
South 'dales. In northern New South Wales however their 
distribution is strictly coastal (see McBryde in press). These 
tools have Seen most fully studied as parts of total assemblages 
in South Australia and for North Coast New South Wales; in these 
areas they form the dominant elements in implement assemblages. 
The tools of the two areas show superficial similarities, as 
between most pebble tool assemblages, but their cultural 
relationship remains to be fully tested, especially as thc 
irnplenent types associate6 with them differ markedly. ?hc 
South Australian group form part of the distinctive K;lrt:~n 
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assemblage with i t s  heavy core  t o o l s  and hammer s tones ,  hr?ile 
t h e  no r the rn  New South Wales grou? a r e  assoc ia ted  with backed 
b lades  and ground edge a r t e f z c t s .  The associated t o o l  tyyes 
from both a r e a s  have wider d i s t r i b u t i o n s  in  d i f f e r i n g  contex ts ,  
and s o  r a i s e  t h e  whcle quest ion of  t h e  c u l t u r a l  s t a t u s  and 
func t i ons  o f  t h e  un i f ace  pebble t o o l s  i n  t h e i r  assemblages. 
C e r t a i n l y  i t  would be  unwise t o  th ink  of  them a s  l c u l t u r a l  
markers '  o f  any s i g n i f i c a n c e .  A survey of t h e  range i n  t ime 
of  da t ed  examples r e i n f o r c e s  t h i s  po in t ;  they occur i n  
P f e i s t o c e n e  i n d u s t r i e s  from Cloggls  Cave, Buchan, i n  Vic tor ia  
(Flood 1973) and B u r r i l l  Lake rock s h e l t e r  on t h e  New South 
Wales sou th  coas t  (Lampert 1971), but a r e  a l s o  found i n  south 
c o a s t  assemblages d a t i n g  from a thousand t o  a  few cen tu r i e s  
ago (Currarong and She l lharbour  - Lampert 1971 and Tindale  
1965).  T h e i r  manufacture was recorded i n  t h e  Southern Uplands 
near jindabyne a i  t h e  end of t h e  iiifieteziith century (Helms 
1895).  On t h e  no r th  c o a s t  o f  New South Wales, where we have 
t h e  l a r g e s t  group o f  da t ed  assemblages including pebble t o o l s  so 
f a r  i n v e s t i g a t e d ,  they  occur  i n  i n d u s t r i e s  of  a11 per iods.  A t  
Seelands they  a r e  t h e  dominant element i n  basa l  l e v e l s ,  but 
con t i nue  throughout ,  t o  be assoc ia ted  with backed blades from 
about  f o u r  thousand yea r s  ago t o  1600 AD.  They comprise from 
ove r  50% o f  t h e  t o t a l  assemblage i n  t h e  basa l  l e v e l s  through 
over  40% i n  l e v e l s  d a t i n g  t o  t h e  beginning of  t h e  second 
millennium BC, t o  17% i n  those  o f  t h e  second millennium AD. 
So, though pebble  t o o l s  may be more important i n  e a r l y  i n d u s t r i e s  
i n  A u s t r a l i a ,  we cannot i s o l a t e  them a s  represen t ing  a  d i s t i n c t  
e a r l y  t e chno log i ca l  phase superseded by more soph i s t i c a t ed  
elements .  They cont inue  i n  use i n t o  t h e  recen t  pa s t .  Information 
from Lampert ls  s t u d i e s  o f  t h e  Kartan pebble t oo l  i n d u s t r i e s  of 
Kangaroo I s l and  should add new dimensions t o  t h i s  aspec t  of t he  
s t udy  o f  Aus t r a l i an  pebble  t o o l  i n d u s t r i e s .  He has  obtained 
P l e i s t o c e n e  d a t e s  f o r  a  f l a k e  t o o l  indus t ry  from t h e  Seton s i t e  
(a rock s h e l t e r )  bu t  a s  y e t  t h e  l a rge  t o o l s  of t h e  t r a d i t i o n a l  
Kartan i n d u s t r y  from t h e  su r f ace  s i t e s  of t h e  i s l and  a r e  undated. 
Research on t h e  r e l a t i o n s h i p  between t he se  two d i s t i n c t  i n d u s t r i e s  
i s  i n  p rogress  (Lampert 1972 : i n  p r e s s )  . 

The f i r s t  r e p o r t s  on t h e  pebble t o o l  i n d u s t r i e s  of both 
South A u s t r a l i a  and nor thern  New South Wales compared them c lo se ly  
wi th  t hose  o f  South-East Asia.  Tindale  commented a f t e r  h i s  1936 
v i s i t s  t o  Amsterdam and Harvard, and h i s  examination of Malaysian 
U ~ p e r  P a l a e o l i t h i c  specimens t h a t  those from Kangaroo Tsland 'secm 
t o  be morphological iy  incl is t inguishable  from the se '  (Tindale 1937: 
47 ) :  he even suggested rSumatral a s  a  convenient name f o r  t he  
Impleaent .  A t  about t 5 e  same time McCarthy was engaqed on a 
?rograrnx of  su r f ace  c o l l e c t i o n  from s i t e s  0-1 t h e  n c r t : ~  c o a s t ,  
r ecover ing  un i f ace  ?ebble  t o o l s  very s im i l a r  v i s u a l l y  t o  those 
of  Kangaroo I s l and  (McCarthy 1941, 1943). He descr ibed t he se  as 
Kzr ta r ,  but zade f c r t h e r  com~ar i sons  with Hoabinhian a ~ t e f a c t s  
on t h e  basis of h i s  own t o u r  of  museums i n  So~th-Eas:  Asia i n  
t h e  late ' t h i r t i e s  (McCarthy 1938) . Though he used the  t e r n  
Kartan he  recognised  t h a t  t h e  a s soc i a t i on  of h i s  nor th  coast  
pebble t o o l s  d i f f e r e d  from those of  t h e  South Aus t ra l ian  
P X ~ P - I ~ ~ ~ ~ ,  not iqg  t h a t  horsehoof cores  and Karta wcrc scarce on 
t h e s e  s i z e s ,  while  t h e  Worimi c leaver  and t h e  ground cdgc vcb5lc 
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axe were not; they were elements absent from South Australian 
peb3ie tool essemblages. McCarthy considered these asscmblagcs 
an Australian variant of the Hoabinhian I pcbble tool industrics 
of Indo-China and Sumatra, (Colani 1927) and used the tern in 
describing the tools from a series of middens near Clybucca on 
t h c  Lower Macleay, positioned on what could be regarded as an 
Old Pleistocene coast line. He also compared them with Kangaroo 
Island assemblages. On geological grounds he suggested a date 
of between 11,000 and 5,000 for the Clybucca sites, in spite of 
the current view (based on fauna1 evidence) that the Hoabinhian 
was a post-Pleistocene Mesolithic culture. Other north coast 
sites investigated at this time he also described as 'Hoabinhian'. 

The Yamba and Crescent Head sites represent Hoabinhian 
I type industries. The south-east Australian and 
Tasmanian occurrences of this industry form an 
extension of the Hoabinhian I culture from south Asia 
and Malaya. 
(McCarthy 1941:24-5). 

So in the immediate pre-war period the major workers 
in Australia had each recognised distinct uniface pebblc tool 
industries in South Australia and New South Wales, and made 
assumptions about their antiquity and connections with Late 
Palaeolithic and Mesolithic Hoabinhian assemblages of south- 
east Asia. These assumptions were based on untested theories 
concerning the geomorphological history of both regions in 
Australia, which suggested a Pleistocene age for the sites 
concerned, and on an untested acceptance of a superficial 
morphological similarity between examples of a very generalised 
tool type as indicating cultural connections or derivation. 
A l l  these assumptions required rigorous testing. In the 
literature of the time the differences between the Hoabinhian 
and the Ksrtan or the New South Wales collection were not 
stressed. For example, in the Australian Kartan assemblages 
elements of the Hoabinhian such as the short axe, the bifacially 
flaked tool, and the edge-ground tool, were not found, but the 
significance of this absence was not discussed. There were no 
questions asked about the similarities or differences between the 
New South Wales and South Australian industries, though McCarthy 
did give some comments on differences in their components. 

For almost twenty years the relationships between the 
Australian industries and those of the Hoabinhian proposed in 
this early work remained untested, as indeed also did those 
between differing regions of Australia. However in the last 
decade the dimensions of the problems posed by the suggested 
relationships have changed. There has been new work on 
Hoabinhian sites in Thailand, Cambodia and Indo China, and on 
the Australian pebble tool industries such as Matthews' 
quantitative study of pebble tool collections from Australia 
and Thailand, my own work on northern New South Wales prehistory 
and recently Lampert's research on the Kartan of Kangaroo Island. 
The major problems can no longer be conveniently left in 'suspense 
accountr. 

Archived at Flinders University: dspace.flinders.edu.au



Matthewsf study of uniface pebble tools from sites in 
South Australia, Kangaroo Island, the north coast of New South 
Wales, and the Sai Yok site in Thailand, was the first investigation 
to take up the major questions posed by the conclusions of the 
workers in the forties (Matthews 1966, 1968). He aimed to test 
objectively and quantitatively the suggestions of relationships 
between these three groups of industries. The results were 
unexpected; the pebble tools of the north coast sites of Yamba 
and Seelands showed closer affinities to those of the distant 
Hoabinhian site than to those of South Australia, with which they 
showed little relationship on the variables tested. The South 
Australian industries were not closely comparable to those of 
the Hoabinhian site. So the problem posed in the forties was 
presented again, in a different form. The final answer of course 
must rest with the application of similar rigorous analyses to 
total dated, excavated assemblages, with well established 
stratigraphic and cultural contexts. However while we await the 
result of further excavations in south-east Asia, the full 
definition of the Hoabinhian as a 'culture1 or a ftechno-complex', 
and fixing of its chronological status in the Late Pleistocene, 
useful preliminary work may well be undertaken by making full 
studies of the Australian industries of this type and establishing 
their features and typological relationships. The superficial 
resemblances of pebble tools could mask fundamental differences 
in techniques of manufacture, and in functions, as well as of 
cultural derivation. We must understand our Australian collections 
before we embark on far-flung comparative studies. 

In my study of the New England region pebble tool 
industries were constant features of research; they formed major 
elements in the assemblages of coastal occupation sites I 
excavated, such as Seelands, Wombah and Jackyls Creek, while 
eroded surface sites on the dune systems at Station Creek, 
Schnapper Point and Moonee produced immense collections of these 
tools. In my field studies of the early 'sixties I did not work 
on the Macleay sites; it seemed premature to do so until 
detailed geomorphological studies of the area had been undertaken. 
After Hails1 investigations we began surveys of the area (Campbell 
1972) and its midden sites as a preliminary to excavation, which 
is now in progress under the direction of Graham Connah (Connah 
1375). On dates already received for the Clybucca middens and 
others on the lower Macleay their build-up belongs to the last 
five thousand years. In my own work on the Seelands industries, 
apart from Matthewsf results, I was intrigued by the elements 
there (and in other north coast assemblages) that seemed to be 
features of the Hoabinhian industries:- 

1. the association of the unifacial pebble tool with 
edge-ground tools; 

2 .  their association with bifacially flaked pebble 
tools and, 

3. the presence of truncated pebble tools. 

These were features common to both industries, (beyond the metrical 
similarities between the non-truncated unifacial tools) which 
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marked them o f f  from t h e  South Aus t ra l ian  assemblages. During 
s a b b a t i c a l  l eave  i n  1968 my own understanding o f  t he  Hoabinhian 
i n d u s t r i e s  was g r e a t l y  increased  by oppo r tun i t i e s  t o  see  
c o l l e c t i o n s  of  t h e s e  a r t e f a c t s  i n  Bangkok, Basel,  Pa r i s  and 
Leiden. A t  Leiden, through the  g r ea t  kindness of t he  l a t e  
D r  van Heekeren, I was a b l e  t o  record a  c o l l e c t i o n  from the  Sai  
Yok s i t e ,  which had j u s t  a r r i v e d  from Denmark, a f t e r  t h e  d iv i s i on  
of  t h e  c o l l e c t i o n s  from t h e  Thai Danish expedi t ions.  My main aim 
of  course was comparison with t h e  Seelands ma te r i a l ,  following 
Matthews' i n t e r e s t i n g  r e s u l t s .  Would an independent study, on a  
s l i g h t l y  d i f f e r e n t  c o l l e c t i o n ,  and using a  s l i g h t l y  d i f f e r e n t  
range of v a r i a b l e s ,  r e s u l t  i n  t h e  same h i n t s  of  c l o se  r e l a t i onsh ip?  

The S a i  Yok c o l l e c t i o n  i n  Leiden came from Sec tor  (d) 
of  t h e  s i t e  ( see  van Heekeren 1966:83 f f . ) ,  a  t rench  cut  i n t o  t h e  
,i ijhpe Of L ' - -  L I T - - . -  

L W  ccrlu3 b c ? w  t h e  cave. The depesit 
he re  was shal low,  and t h e  excavator  concluded t h a t  t he  majori ty  
of  t h e  a r t e f a c t s  t h e r e  could have been der ived from o the r  p a r t s  
o f  t h e  s i t e  and s o  r ep r e sen t  a mixed c o l l e c t i o n  which could not 
be s t r i c t l y  c o r r e l a t e d  with t he  assemblages of  t h e  occupation 
l e v e l s  of  t h e  main cave,  though belonging t o  t h e  pre-ceramic 
horizon o f  t he se .  I n  a l l  228 pebble t o o l s  were recovered i n  t h e  
excavat ion o f  t h i s  p a r t  of  t h e  s i t e ,  compared with over s i x  
hundred from t h e  a r e a  of Sec t ion  (X) from which t h e  sample 
Matthews s t ud i ed  was taken .  In add i t i on  t h e  s ec t i on  X t rench  
was dug i n t o  s o i l  o f  t h e  t e r r a c e  a t  t h e  base of  t h e  t a l u s  s lope,  
and though t h e r e  was t h e  p o s s i b i l i t y  of  mixture t h e  pebble t o o l s  
had c l e a r e r  s t r a t i g r a p h i c  context i n  an aceramic horizon. So 
t h e  c o l l e c t i o n  i s  no t  a s  s a t i s f a c t o r y  a s  t h a t  on which Matthews 
worked. 

I n  choosing t h e  c o l l e c t i o n  from Seelands with which t o  
make comparisons problems a l s o  a rose .  Matthews took f o r  h i s  study 
a  sample o f  f o r t y  two a r t e f a c t s  from t h e  e n t i r e  Seelands c o l l e c t i o n ,  
s o  i nc lud ing  specimens from a l l  phases of i t s  6000 years  of  
occupat ion.  I n  1964, when h i s  measurements were made, we had 
d a t e s  f o r  on ly  t h e  in te rmedia te  l eve l s  of t h e  s i t e ,  so  t he  
problems involved here  were not obvious, a l s o  Matthews considered 
t h e  c o l l e c t i o n  a s  a whole t o  be i n t e r n a l l y  cons i s t en t ,  hence such 
combination seemed a  s a f e  procedure, and allowed t h e  sample t o  
reach  a  s a t i s f a c t o r y  s i z e .  However t h e  Seelands co l l e c t i on  does 
inc lude  a r t e f a c t s  o f  widely separated chronological  per iods ,  and 
widely d i f f e r i n g  a s soc i a t i ons ;  t o  'lump' them may mask d i f f e r ences  
r e l evan t  f o r  comparative s t u d i e s .  From my own work on t h e  pebble 
t o o l s  from Seelands I f e i t  t h a t  c e r t a i n  t r ends  and changes through 
time could be seen ,  even though they were of a  minor charac te r  
(McBryde 1974:246-251). The obvious choice f o r  comparison was 
t h e  assemblage o f  t h e  ba sa l  l eve l s .  Unfortunately t h i s  was 
numer ica l ly  t o o  small  f o r  worth-while r e s u l t s ,  so  I was forced t o  
choose t h e  e a r l i e s t  group o f  any s i z e  with a  c l e a r  s t r a t i g r a p h i c  
and chronolog ica l  con tex t .  So I have used t h e  uniface pebble 
t o o l s  o f  l e v e l  IIIA (dated t o  t h e  beginning of t he  f i r s t  millennium 
BC) i n  which pebble  t o o l s  form the  l a r g e s t  s i n g l e  component i n  t h e  
t o t a l  implement assemblage. Fur ther ,  i n  t h i s  l eve l  t he r e  i s  the  
f i r s t  appearance o f  t r unca t ed  pebble t o o l s  on t h e  s i t e ,  a  form 
which i s  a l s o  c h a r a c t e r i s t i c  of  Hoabinhian i ndus t r i e s .  
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In making t h i s  comparative s tudy  and p r e s e n t i n g  i t s  
r e s u l t s  I have been very  conscious of i ts  l i m i t a t i o n s ,  and i ts 
inconclusive na tu r e .  Three aspec ts  p a r t i c u l a r l y  a f f e c t  t h e  
v a l i d i t y  o f  any s ta tements  based on it:- 

1. Comparisons of  a r t e f a c t  c o l l e c t i o n s  i n  i s o l a t i o n  
( e spec i a l l y  i f  one t o o l  t y p e  i s  s e l e c t e d  from i t s  

parent  assemblage) can on ly  y i e l d  ve ry  t e n t a t i v e  r e s u l t s  
concerning quest ions of c u l t u r a l  d e r i v a t i o n ,  a t  t h e  most 
suggest ions of pos s ib l e  r e l a t i o n s h i p s  t o  be t e s t e d  more f u l l y  
aga in s t  a wider range o f  a rchaeolog ica l  evidence.  

2 .  The samples used i n  t h i s  s tudy  were n e c e s s a r i l y  
small; though unavoidable t h i s  does  d imin ish  t h e  

s t r eng th  of  t h e  s t a t i s t i c a l  r e s u l t s .  

3 .  The pebble t o o l  i t s e l f  i s  a  very  gene ra l i s ed  t o o l  
type;  t h e  number o f  c o n t r o l l a b l e ,  d e l i b e r a t e  

v a r i a t i o n s  which may b e  c r ea t ed  i n  i t s  form are l i m i t e d ,  s o  it 
may not  be a  s u i t a b l e  t o o l  type  t o  choose f o r  ana ly se s  o f  t h i s  
kind. 

The comparisons between t h e  two c o l l e c t i o n s ,  from S a i  
Yok ( s ec to r  (d)) and Seelands leve l  I I IA was made i n  terms o f  
bas ic  dimensions - length,  width, t h i cknes s ,  and i n  terms o f  
f e a tu r e s  which might r e f l e c t  e i t h e r  t e chno log i ca l  t r a d i t i o n s  o r  
fashion,  o r  t h e  e f f e c t s  o f  f unc t i ona l  demands. An e s t i m a t e  o f  
mass a s  i nd i ca t ed  by weight i s  not inc luded  h e r e  a s  I was not  
ab l e  t o  weigh t h e  S a i  Yok a r t e f a c t s .  S i ze ,  however is we l l  
presented i n  t h e  o t h e r  dimensions measured. The r e s u l t s  were 
drawn up i n t o  frequency d i s t r i b u t i o n  t a b l e s  (p resen ted  h e r e  i n  
graph form and i n  t a b l e s )  and t h e  f i g u r e s  from t h e  t a b l e s  
subjected t o  x2 t e s t s  of  s i g n i f i c a n t  d i f f e r ence .  A s  we l l ,  
means, s tandard dev i a t i ons  of  t he se ,  medians and modes were 
ca lcu la ted  a s  ano ther  way o f  comparing t h e  b a s i c  d a t a  and o f  
p resen t ing  it i n  t h e  form of d e s c r i p t i v e  s t a t i s t i c a l  a n a l y s i s  
(see Table 1 ) .  

In  measuring t h e  a r t e f a c t s  t hey  were o r i e n t e d  a long  
t he  long ax i s ,  l eng th  taken a s  maximum on t h i s  a x i s ,  and width 
a t  r i g h t  angles  t o  t h i s ,  th ickness  be ing  t h e  maximum he igh t  o f  
t h e  t oo l .  In de sc r i b ing  t h e  p o s i t i o n  of  t h e  working edge i n  
terms of margins retouched I have taken  t h i s  o r i e n t a t i o n  of t h e  
t oo l  and t h e  d e s c r i p t i v e  terminology r a t h e r  a s  one would i n  
descr ib ing  t he  pos i t i on  of  t h e  retouch on an  end-struck f l a k e  
o r  blade t o o l .  This may no t  be e n t i r e l y  s a t i s f a c t o r y ,  and one 
loses  t he  p o s s i b i l i t y  of q u a n t i f i a b l e  information on t h e  t o t a l  
ex ten t  of re touch on t h e  t o o l ,  but  it g ive s  a  c l e a r e r  mental 
image of t h e  t o o l t s  morphology than Matthews' quadrant  system 
and i s  a  more f l e x i b l e  approach. C e r t a i n l y  it allowed c l e a r e r  
c l a s s i f i c a t i o n  f o r  t h e s e  c o l l e c t i o n s  t han  t r y i n g  t o  u se  Matthewst 
approach. The d i v i s i o n  i n t o  Groups A, B, and C is  merely t o  
t e s t  the  importance of t h e  technolog ica l  d i s t i n c t i o n s  which could 
be made between t h e  t o o l s  a s  a whole, t h a t  is  between t hose  made 
on a  complete pebble (Group A) those  made on a  s p l i t  pebble  o r  
l a rge  pebble f l a k e  (Group B) and those  made on a t r unca t ed  
pebble (Group C - which corresponds t o  t h e  &he court o f  t h e  
typologies  used of t h e  Hoabinhian c o l l e c t i o n s ) .  Both Archived at Flinders University: dspace.flinders.edu.au
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Uniface Pebble Tools: 
-m- Swlands level mA (N.27) 
-6- Sai Vok Sector (d)(N-65) 

Length in crns. 

Thickness in crns. 

Width in crns. 

Angle in degrees 
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technological t r a d i t i o n  and functional  demands could inf luence  
t h i s  choice, but t h e  f a c t  of the  choice is c l ea r .  

The d iv is ion  of t h e  two co l l ec t ions  s tudied  i n t o  these  
groups is given in  t h e  t a b l e  below:- 

Sa i  Yok (Section (d)) Seelands (Level I I IA) 
-- p 

N = 65* 

Group A 47 (72%) 

Group B 6 (9.2%) 

Group C 12 (18.8%) 

* Note t h a t  i n  Table 1 t h e  t o t a l  f o r  S a i  Yok a r t e f a c t s  is  63. 
Two of t h e  G r o y  A too ls ,  included i n  t h e  o r i g i n a l  t abu la t ion ,  
and so  i n  t h e  X t e s t s ,  were omitted. In t h e  same way t h e  
Seelands t o t a l  In Table 1 is l a rge r ,  as some incomplete 
specimens were added where appropriate  t o  g ive  a l a r g e r  sample 
s i z e  i n  Group C,  r a i s i n g  t h e  number f o r  t h i s  Group t o  8, and 
f o r  t he  f u l l  t o t a l  t o  30, but not a l t e r i n g  t h e  f i g u r e s  of  
Groups A G B. 

The bas ic  dimensions of t h e  two c o l l e c t i o n s  of 
pebble too l s  a r e  shown i n  t h e  graphs and t h e  t a b l e s  g iv ing  means 
and standard deviat ion of these  measurements (see Table 1 ) .  
Other f ea tu re s  which cannot be presented so  e a s i l y  i n  t h e s e  ways 
include pos i t ion  of retouch, f o r  which we f ind  i n  both c o l l e c t i o n s  
the majority of  t oo l s  a r e  retouched on a l l  margins ( f o r  S a i  Yok 
75.4% [N = 651 and f o r  Seelands 63% [N = 271) the next l a r g e s t  
category being those with the  retouch on t h e  end and two margins 
( for  Sa i  Yok 24.6% and f o r  Seelands l 8  .S%).  So t h e  weighting i s  
d e f i n i t e l y  towards too l s  with one su r f ace  completely retouched; 
the group of t oo l s  with only one margin retouched (11.2% of t h e  
Seelands col lec t ion)  i s  not represented i n  t h e  Sa i  Yok sample. 
On the  two open dune s i t e s  of S t a t ion  Creek and Schnapper Point  
s tud ie s  i n  my New England research t h e  weighting towards f u l l  
retouch of one surface i s  found a t  S t a t i o n  Creek (56.5% of  t h e  
uniface pebble too l s  having a l l  margins retouched) bu t  no t  a t  
Schnapper Point (where 53.5% of the  uni face  pebble t o o l s  had 
retouched on one margin only, 19.7% on a l l  margins).  Other 
fea tures  of the  tools  a r e  tabulated below:- 
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S a i  Yok Seelands ~ e v e l  IIIA 

1. Extent t o  which t h e  too l s  a r e  completely uniface - measured 
i n  terms o f  t h e  number of f l ake  sca r s  on the  non-retouched 
s u r f  ace.  

Number of f l a k e  s c a r s :  

None 44 (67.5%) l 0  (37%) 
1 13  (20%) 6 (22.2%) 
2 3 (4.6%) S (18.6%) 
More than  2 5 (7.7%) 6 (22.2%) 

2. Ar t e fac t s  with pebble cortex s t i l l  remaining on the  retouched 
sur face .  

21 (32.2%) 3 (11.2%) 

3. A r t e f a c t s  with s tep- f laked  working edges. 

44 (67.5%) 3 (22.2%) 

4. A r t e f a c t s  with concavi t ies  on t h e  working edges. 

21 (32.2%) 7 (26%) 

5. Arte fac t s  with use  po l i sh  on working edges 

l (1.5%) 2 (7.4%) 

In terms of s e l e c t i v i t y  of  raw mater ia l s  t he  makers of  both 
c o l l e c t i o n s  show a high degree of preference.  Of the  Sai  Yok 
a r t e f a c t s  63% were made i n  qua r t z i t e ,  12.3% i n  quartz ,  while of 
t he  Seelands a r t e f a c t s  from level  IIIA 74% were made i n  greywacke, 
22% i n  c h e r t s .  This  represents  a complete change i n  t h e  pa t te rn  
of e x p l o i t a t i o n  o f  l o c a l l y  ava i l ab le  raw materials  from t h a t  of 
t h e  preceding l eve l s  a t  t h e  s i t e .  

On v i s u a l  examination of t h e  means and standard 
dev ia t ions  shown i n  t h e  t a b l e s  (see Table 1) t he re  seems 
confirmation o f  t h e  sub j ec t ive ,  v i sua l  impression t h a t  one gains 
from looking a t  t h e  a r t e f a c t s ,  t h a t  t he  Sa i  Yok examples a r e  
somewhat smal le r  and narrower than the  north coast New South 
Wales a r t e f a c t s .  But such v isua l  impressions can be dangerously 
misleading. When the  f i g u r e s  from t h e  frequency d i s t r i b u t i o n  
t a b l e s  f o r  t h e  measurements and f ea tu re s  of t he  two col lec t ions  
were subjec ted  t o  x2 t e s t s  o f  s ign i f i can t  d i f fe rence  however, 
some q u a n t i f i c a t i o n  o f  t he  subjec t ive  impression emerges. In 
t he  following t a b l e  t h e  r e s u l t s  of these  t e s t s  a r e  presented; 
where t h e  r e s u l t  was s t a t i s t i c a l l y  of t h e  order  of 'highly 
s i g n i f i c a n t  d i f f e rence '  t h i s  i s  indicated by three  a s t e r i s k s ,  
where t h e  r e s u l t  was one of s t a t i s t i c a l l y  s ign i f i can t  difference 
but only marginal ly so  ( t h a t  i s  only a t  the  10% leve l )  one 
a s t e r i s k  i s  given. n o  a s t e r i sks  indica te  2;5% l eve l .  
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The r e s u l t s  of t h e  x2 t e s t  on t h e  frequency d i s t r i b u t i o n  
t ab l e s  seem d e f i n i t e ,  but must be  i n t e r p r e t e d  bear ing  i n  mind the  
small t o t a l  numbers involved. 

TABLE 2 

Pebble t o o l s  from Sa i  Yok (Sector [d])  and Seelands ( l e v e l  I I IA) ,  
r e s u l t s  of appl ica t ion  of  x2 tests t o  frequency d i s t r i b u t i o n  
t ab l e s  : - 

Att r ibute  Result 

Length 

Width 

S ign i f i can t  d i f f e r e n c e  * 
Sign i f i can t  d i f f e r e n c e  *** 

Angle of working edge S i g n i f i c a n t  d i f f e rence  ** 
Division i n t o  Groups A,B,C Sign i f i can t  d i f f e r e n c e  * 
Extent t o  which t h e  a r t e f a c t  
i s  completely uniface S i g n i f i c a n t  d i f f e r e n c e  ** 

Thickness N o  s i g n i f i c a n t  d i f f e r e n c e  

Length/Width 

Posi t ion of  retouch 

No s i g n i f i c a n t  d i f f e rence  

N o  s i g n i f i c a n t  d i f f e rence  

When a number of  the  expected f requencies  a r e  l e s s  than  S, even 
with a wide range of comparison on many degrees of  freedom, t h e  
r e s u l t s  cannot s t a t i s t i c a l l y  be regarded a s  conclusive,  whatever 
the  value f o r  x2. This q u a l i f i c a t i o n  app l i e s  he re  t o  t h e  r e s u l t s  
on the  f igures  f o r  width, length, length  aga ins t  width,  and t h e  
angle of the  cu t t i ng  edge. There i s  a l s o  t h e  ques t ion  of t h e  
archaeological s igni f icance  of a d i f f e rence  o r  absence of  
d i f ference  t h a t  has been s t a t i s t i c a l l y  demonstrated a s  v a l i d .  

However, the  r e s u l t s  obtained suggest  t h a t  t h e  two 
groups of  a r t e f a c t s  a r e  closely r e l a t e d  i n  terms of the v a r i a b l e s  
of thickness, length/width r a t i o ,  and t h e  p o s i t i o n  o f  t h e  
retouched working edge, but not i n  terms of length ,  width, t h e  
angle of t h e  cu t t i ng  edge, t h e i r  d i v i s i o n  i n t o  technologica l  
groups, and the  extent  t o  which the  t o o l s  were completely uni face .  
Comparison of f ea tu re s  such as  t h e  frequency of  s tep- f laked  
working edges, concavit ies  i n  t h e  working edges, and t h e  presence 
of use pol i sh ,  a l s o  revealed d i f f e rences .  These last  would 
suggest d i f fe rences  i n  funct ion,  and perhaps should be expected 
given t h e  d i f f e r i n g  environments of t h e  s i t e s .  Though one might 
here ask whether t he  sub-tropical  r i v e r  va l l eys  of t h e  north 
coast  o f  New South Wales three  thousand years  ago would have 
presented an environment so  very d i f f e r e n t  t o  t h a t  o f  t h e  
r ivc r ine  Sai  Yok locat ion i n  Thailand? However f e a t u r c s  
r e f l e c t i n g  t h e  prefer red  dimensions o f  a t o o l  ,' s t y l i s t i c  
cha rac t e r i s t i c s  such a s  the  extent  o f  co r t ex  l e f t  on t h c  rctouchcd 
surface o r  of f l ake  scars  on the  unretouched sur face ,  and those  
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r e f l e c t i n g  t h e  techniques o f  manufacture, should be more r e l i a b l e  
i nd ica to r s  o f  d e r i v a t i v e  re la t ionships .  Certainly the  r e s u l t s  
here  h i n t  t h a t  t h e  ques t ion  is  one which should be fu r the r  
explored on a wider range o f  evidence which can o f f e r  more 
s a t i s f y i n g  answers t o  quest ions of t h i s  importance than i so la ted  
s t u d i e s  of one t o o l  type. 

This second look a t  t he  Seelands and the  Sai  Yok pebble 
t o o l s  has brought out  t h e  same h i n t s  of s imi l a r i t y ,  and i n  the  
same va r i ab le s ,  a s  Matthews' study, even though the  samples from 
t h e  two s i t e s  were s l i g h t l y  d i f f e r e n t ,  a s  were the  range of 
va r i ab le s  assessed .  In t h i s  presentat ion the re  would seem more 
s t r e s s  on t h e  d i f f e rences  d iscern ib le  between t h e  two col lec t ions ,  
and s o  .a modif icat ion o f  Matthewst t hes i s .  However where the  
r e s u l t s  of  t e s t s  of s i g n i f i c a n t  d i f fe rence  favoured no c lose  
reia~ioi,s~iip most of tilese res-uits rgrgiiiai rat'ner tqnan 
ind ica t ing  'h ighly  s i g n i f i c a n t  d i f fe rence ' .  Where t h i s  l a t t e r  
r e s u l t  was obtained t h e r e  s t i l l  remains the  qua l i f i ca t ions  
imposed by t h e  small t o t a l  sample and by the  very low expected 
frequencies i n  some c e l l s  o f  t he  t a b l e s  which diminish the  value 
of t e s t s  such a s  x2. Fur ther ,  t h i s  study concentrated on two 
elements wi th in  Matthews' three-part  comparison, and i t s  r e s u l t s  
a r e  q u i t e  i n  accord with h i s  argument t h a t  on the  var iab les  t e s t ed  
t h e  Seelands pebble t o o l s  bore a c loser  r e l a t ionsh ip  t o  those of 
S a i  Yok than  they d i d  t o  those  of t he  South Australian s i t e s .  
These were markedly d i s t i n c t  from t h e  Thailand sample. Matthews 
made very cautious comments on the  poss ib le  Hoabinhian a f f i n i t i e s  
o f  t h e  nor th  coas t  co l l ec t ions .  From h i s  f igures ,  and from the  
da t a  presented  i n  t h i s  paper,  t he  d i s t i n c t i o n  of the  north coast  
and Sa i  Yok pebble t o o l s  from those of t he  South Austral ian s i t e s  
is f a i r l y  c l e a r ,  a t  l e a s t  i n  terms of bas ic  dimensions and ce r t a in  
typologica l  f ea tu re s .  However, t ha t  s t i l l  leaves us with the  
problem o f  de f in ing  the  exac t  r e l a t ionsh ip  between t h e  two more 
s i m i l a r  groups, f o r  t he  three-par t  presenta t ion  of the question 
(as  i n  Matthews' s tudy) may obscure the  d i f ferences  t h a t  e x i s t  
between t h e  two c o l l e c t i o n s  which become al igned because of t h e i r  
d i s t i n c t i o n  from t h e  t h i r d .  A wider range of archaeological 
evidence i s  needed, a s  wel l  a s  rigorous analyses of a r t e f a c t  
c o l l e c t i o n s  of known d a t e  and cu l tu ra l  assoc ia t ions  both within 
Aus t r a l i a  and from Hoabinhian contexts i n  south-east Asia, 
before  s a t i s f y i n g  answers can be offered t o  these  questions whose 
parameters a r e  a s  y e t  but  vaguely defined. I t  would seem unlikely 
however, t h a t  t h e i r  s o l u t i o n  w i l l  come from typological o r  
met r ica l  ana lyses  alone. 
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