
TERRA AUSTRALIS 
1 

Department of Prehistory 

Research School of Pacific Studies 
The Australian National University 

·: ·- I 
I 

I 



Terra Aus tra lis reports the results of ar chaeologi cal 

research , in the main of s t aff  and s tudents  of  the 

Dep artment of P rehis tory , Resear c h  S chool of Paci f i c  

S tudies , The Aus tralian Nat ional University . 

I t s  region is the lands s outh and eas t  of  Asi a ,  though 

mainly Aus tral i a ,  New Guinea and Is land Melanes i a ,  that 

were terra aus tra lis incogni ta to generat ions of European 

geographers before Cook and are largely s o  to 

prehis torians today .  

I t s  subj e ct is the s e t t lement o f  the diverse environ ments 

in this is olated quarter of the globe by peoples who have 

maint ained their dis crete and t raditional ways of life 

into the recen t re corded o r  reme mb e red past  and at ti mes 

int o the ob servab le present . 

Attention is drawn to an error which occurred during production 
of this vo lwne, whereby the odd nwnbered pages we�e printed on 
the left hand side, thus upsetting the p lanned integration of 
tables, iLLustrations and text. We ask the indu lgence of our 
readers towards the comp lications expe ctable at a new birth. 





Terra Australis 
1 

BURRILL LAKE AND CURRARONG 
Coastal sites in southern New South Wales 

R. J. Lampert 

Department of Prehistory 

Research School of Pacific Studies 

The Australian National University 

Canberra 

1971 



This is volume one in the series TERRA AUSTRALIS 

Edi torial Board : Jack Gols on , Les lie Groub e , Rhys Jones , 
Winifred Mumf ord , Lois  Wl\ite  

Editor for this  vo lume : Jack Golson 

© R . J .  Lamper t 19 7 1  

This book i s  copyright in all countries sub s cr ib ing t o  the 
Berne Convention . Reproduct ion in whole or in par t , 
without the written permiss ion of the author i s  for bidden 

Printed and manufactured in Aus tralia by Canberra Pub lishing & 
Printing Co . Pty . Ltd . 

Regis tered in Aus tr alia f or transmi s sion by p o s t  as a book 

National Library of Aus tralia card no . and I S BN 0 909846  00 6 

L ibrary of Congress  Catalog card no . 73-15 8 4 7 0  



FOREWO RD 

The las t twelve year s have seen a rapid exp ansion of archaeolog ical 
teaching and res earch in Aus tralia and t he ini tiation of both in 
Papua-New Guinea , two areas in which t he D epar tment of  Prehis tory of the 
Research S chool of Pacif i c  S tudies , The Aus tralian National Uni vers i ty ,  
is deep ly invol ved . To  the lis t  of new or reorganised pub licat ions whic h 
are catering for the results of this expanding effor t , Terra Australis is  
the mo s t  recent �ddition . I t s  aim is  to  provide in a continu ing series 
of monographs the basic data of  some of the archaeological resear c h  b eing 
carried out in the region , with all that is neces sary in the way of 
documentation and illustration . In the main t he pub li s hed resear c h  will 
be that done in the Depar tment of  Pre hi story itself and involve t he 
longer- term proj ects  under taken there . It  will b e  par ticular ly imp or tant 
as a means of making mor e  quickly known the work of research s cho lars in 
the Depar tment , whose  unpub lished disser tations represent the results of 
three to f our year s  of bas i c  res earch ef f or t . 

This fir s t  volume repor ts some results from a continuing progra illllle of 
work on the south coast of New S outh Wales carried ou t ,  as his other duties 
permit ,  by Mr R . J . Lamper t ,  Archaeological Field Off icer in t he D epar tment . 
Beginning in a modes t way in 196 4 , Lamper t  is now c omp leting a survey of 
ar chaeological s ites a long a 100-mile s tr etch of coas tline af fected by 
industrial or residential development . In t his work of r econnaissance 
and record , and in the excavat ions to whi ch i t  has given rise , Lampert has 
b een able increas ingly to  interes t and associate students and pu blic from 
Sydney and Canberra as well as  people wi thin the region of resear c h  itself . 
As a r esult , his ac tivities are at the same time laying the basis for a 
great variety of smaller or mor e  specific res earch proj ects and discovering 
the personnel to  under take them . Wi th the parallel work of the Univers i ty 
of  Sydney to  the nor th of  Lamper t ' s  area , the New S ou th Wales s o ut h  coas t 
is becoming one of the archaeologically bes t known regions in Aus tralia . 
For the unders tanding of its  Aboriginal occupation the archaeological data 
can b e  comb ined with the spar s e  e thnographic r e c or d  and spar ser e t hnograp hic 
collections made by ear ly European exp lorers and res idents , and wit h  the 
ecological knowledge that , as Lamper t has recently dis covered , persists  
with s ome members of the  f ew Abor iginal sett lement s in  the  region after many 
generations of int ens ive Europeanisation . Together wi th thes e lines of 
evidence , the ar chaeological r esources of the area as now made known 
afford the opp or tuni ty for a promis ing recons truction of an ill known and 
u nfamiliar aspect of trad i tional Aus tralian Aboriginal lif e , the coastal 
adaptations of temperate zone hunter-ga t herers . 

Ronald Lamper t was b orn in Devonshire ,  England , in 1927  and fir s t  came 
to Aus tralia in 1 9 5 0 . He developed his arc haeological intere s t s  on a 
return visit  to Eng land in 1 9 6 1  and s tayed on t o  work f or two years as a 
f ie ld archaeologist  wi th the Ancient Monu ments branch of the British 
Minis try of P ublic Build ings and Works . He re turned to Australia in 1963 
and took up his present appointment in 1964 . In this capaci ty he has 
made a numb er of  ar chaeological reconnaissances in Aus tr alia and New Guinea 
and undertaken s alvage work ther e and in the Pacific Is land s . He has in 
addi tion developed a number of  research proj ects  of his own , of which the 
present pub lication is an example . I t  is f itting that  as one of the 
earliest members of his Depar tment , he should ini tiat e its  pub lication s eries . 

Jack Go lson 
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I INTRODUCTION 

Work by the Department of  Prehis tory , ANU , on the south coast of 
New S outh Wales began in 1964 with a preliminary survey o f  archaeological 
si tes reported t o  us by two local res ident s ,  Mr G . E .  Turnbull of Milton 
and Mr P . H .  Wooley o f  Nowra . Wi th little previous work in the area the 
prob lems p o sed then were element ary . To some extent we were asking how 
the local p rehis tory matched what was then known for o ther parts  of  
Aus tralia , a more specific comparison being b e tween a p o s s ib le s outh coas t 
cultural succes sion and the three phas e Eastern Regional Sequence , proposed 
by McCarthy ( 1 9 6 7 )  on the b asis  of  evidence from the s tratified s ites , 
Laps tone Creek (McCarthy 1948)  and Capertee (McCarthy 1 9 6 4 ) , b o th on the 
Dividing Range , and supported to some extent by a s ite at Curracurrang 
(Megaw 1 9 6 5 , 1966 , 19 6 7 ,  1 9 6 8a ; Nippard and Megaw 1 9 6 6 ; Branagan and Megaw 
1 9 6 9 )  on the coas t j us t  s outh of  Sydney . 

The coast  between Durras Nor th and Bas s  Point (fig . 1) was cho sen f or 
intens ive research for several reasons . I t  is a logical extens ion of the 
area s outh of Sydney being inves tigated under the direction of Mr J . V . S .  Megaw , 
University of Sydney . The preliminary survey located enough s ites to warrant 
a long term p rogramme . Because the area is within easy reach of Canb erra , 
resear ch can be pursued wi th the assistance of a vo luntary lab our force 
during weekends and univers i ty vacations . Perhaps the mo s t  important reas on , 
however , is the threat to sites  and their environment by rapid commercial 
development of  the coas tline . 

A more general aim was to  provide , through the excavation of  s ites , a 
basic  knowledge of local prehis tory , par ticularly the nature of  economi c 
exp loitation of coas tal and near-coas tal environments . Such knowledge we 
s aw as being more than an end in itself ; it  was expected t o  generate more 
sophisticated ques tions about Aboriginal man and his re lationship to the NSW 
coas tal environment whi ch might in turn be  answered by more precisely oriented 
future research involving the inves tigation of  o ccupation s i tes obvious ly 
plent iful on the coas t and po tentially so in the archaeologi cally unexp lored 
hinterland . 

Fron Durras North , the fir s t  s ite excavated (Lampert  1 9 6 6 ) , the ev idence 
was all less than 500 years o ld but had wide-rang ing ecological imp lications . 
I lluminated by his torical obs ervations o f  the central s outh coas t in the ear ly 
years of contact , the excavated evidence p rovided a detailed p i cture o f  
e conomi c life a t  the Durras North s ite . Even allowing for the foreshore 
lo cation o f  the site , its  economy was surp ris ingly specialised to  the use of 
the resources o f  the sea  and its  shore . This raised the que s t ion whe ther 
this was the who le economy of  the Aboriginal o ccup ants or whether the s i te was 
merely used to  pursue a specialised aspect of a more broadly b as ed economy . 

Par t ly to elucidate this  spP.cific prob lem , partly to pursue further the 
general ques tions previously asked , s ites were inves tigated at Burrill Lake 
and Currarong . Les s prominent ly f oreshore in location but from surface 
ob servat ion s till containing within their dep o s i t s  cultural materials o f  
coas tal origin , they seemed s ites likely to  evidence any terre s t rial elements  
of an economy s till obvi ous ly coas tal in orientation . 

At a s eminar s eries in 1 9 6 8  the interim results of excavations at Burrill  
and Currarong were presented within a context of  the p rehis tory o f  southeas tern 
Aus tralia as revealed by b o th archaeological and histor ical sources (Lampert  
19 7 1 ) . Based on a p reliminary examination of  the excavated material , my 
seminar paper claimed for b o th Burrill and Currarong a mixed e conomy exploiting 
the res ources of  land and shore , with technological as well  as economic links 
with foreshore s i tes such as Durras North . This interpretat ion was p referred 
to several alternative hyp o thes es . His torical accounts suggested  to me an 
e conomic dicho tomy wi th the resources of land and sea shore exp loi ted by 
different groups of p eop le us ing me thods highly spe cialised to either hunting 
or f ishing . Though admittedly nearly all such evidence is f rom the b e t ter 
documented Sydney district over 100 miles ( 16 0  km) north of the research area , 
there are s ome obvious similar i ties b e tween widespread s i t es which sugges t 
cultural continuity along the coast conne cting the two areas . Alternating 
seasonal use of shore and more inland resources by a group of pe ople is not 
sugges ted by either the e thnographic observations of  local Aboriginal life or 
the lack of marked seas onali ty in the mid-latitude mar ine climate , while there 
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is no local fauna whose  archaeological presence can be  unequivo cally accep ted 
as evidence for seasonal occupation . I also examined the pos sib i lity that 
the seemingly mixed e conomy evidenced by the Burrill and Currarong s i tes 
could result from their dual use by groups of  people wi th p olarised marine and 
non-marine economic interes ts , but I tentatively concluded this was not the 
case and s aw the s ites as the total rep resentation of a diverse but essentially 
s ingle economy , of which f o reshore s i tes such as Durras North were a 
specialised component .  

Another ecological ques tion is  raised by Mulvaney who sugges ts that s i tes 
on the NSW s outh coas t wilJ b e  useful t o  tes t his hypo thes is of  an ' Adap tive 
Phase ' ,  the mos t  recent express ion of Abor iginal life in southeastern Aus tralia 
(Mulvaney 1969 : 9 1) . 

The above que s tions are cons idered when examining the evidence from the 
Burrill and Currarong s i tes . However ,  this is a report  only on the s econd 
s tage of a continuing piece of research and it is not therefore intended to be  
final . While more ro ck shelters wi th deep deposits  will b e  excavated in the 
future , this is no t the mos t  urgent form of research . Such s i tes are by their 
nature reasonab ly well protected and the Burrill , Currarong and Durras rock 
shelters already provide a basic industrial sequence. 
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Current fieldwork concentrates on two diff erent themes . The firs t is  to 
glean the remnants of  knowledge about traditional economy posses s ed by a few old 
Ab original informants , while the second is a systematic  survey of  si tes in the 
res earch area . The s urvey not only locates s i tes suitab le f or excavation but 
records the maximum of information about the nature of the archaeological depos it , 
as indicated by surface evidence , as well as the s i te ' s  e cologi cal s e t t ing . 
Where many of the more vulnerab le surf ace s i tes are conce rned , particularly 
those  whose  immediate excavation is not j us ti f ied , this informat ion may b e  the 
only record . However , the more general aim of the survey i s , through 
detailed p lo t t ing of  the characteris tics of  b o th s ites and their local 
environments , to show the pattern of  Aboriginal man ' s  us e of  the coas tal 
landscape . The results of  the above resear ch wi ll be  repor ted in due cours e .  
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Plate 1 

Upper : Burr ill Lake she lter with transverse trench marked out for excavation; 
wh ite pegs 1 m apart 

Lower :  Currarong she lter 1 dur ing excavat ion of t rench 1 
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II THE BURRILL LAKE SITE 

ENVIRONMENT 
( f ig . 2) 

Burri l l  Lake is a coastal lagoon ( Bird 196 4), usua l ly op en to the s e a  
through a narrow ch anne l which at inte rvals is blocked by a s and bar forming 
p art of the oce an beach . There fore the lake is ecologica lly es tuar ine, 
with a s alt-water tidal zone near its entrance (cf . Bird 1 9 6 4 : 116) . 

The main s ite i s  a rock shel ter (35° 23 ' 36" S . La t., 15 0° 27 ' 12" E . Long . )  
beneath an overhanging ledge in the hori zon t a l ly bedded Nowra S andstone 
(Geol . Map:Sl56 -13) . Facing eas t, it is s i tua ted at the head of a short, 
dens e ly wooded gul ly whos e out le t  is an embaymen t  in the southern shore of 
Burrill Lake some 200 yd (180 m) from the s i te and wi thin the s alt-water 
tidal  zone of the lake . 

A small s emi-pe rmanent s tream cascade s over the southern end of the rock 
ledge and f lows through the gu lly to the lake . This stream is f ed by runoff 
�rom a p i ece of e levated, gen tly s lop ing land about two s q uare mi les in area 
and s l ightly h igher  than 100 ft  (30 m) asl  at i t s h ighe s t  point . The top of  
the rock ledge, under which the she l ter is s ituat ed, i s  just be low the 5 0  ft 
(15 m) contour, at which point s everal axe grinding grooves are incis ed into 
the s ands tone bed of the s tre am . W i thin the s h e lte r, the f loor formed by the 
top of the occup at ion depos i t s  is 10-12 ft (3-3 . 5  m) as l .  

Predominan t forms of vege tation growing near the she lter were iden t i f i ed 
by Dr H . J . Hewson, Dep artment of Bo tany, ANU, whos e repork follows as Appendix 
2 .  Hewson cons iders that the vegeta t ion is much dis turbed by Europ ean 
activity . Th is op inion rece ives support from a photograph taken in 1931, 
held  in the Austral i an Mus eum, which shows the now wooded gul ly be low the 
shelter as almost devoid of trees . Within the shel ter the pres ence of 
l ive rwort and f e rn protha l l i  on the shelter f loor sugge sts to Hewson f a ir ly 
continual dampnes s, a condition that is  con s i stent with my obs ervations made 
on regular v i s its during the p as t four years . 

Al though the s h e lter app ears una ttract iv e ly damp, it has other qua l i ties  
making i t  des irable for occup ation. Some 140  ft ( 43 m) lon� near ly 40  ft  
(12 m) wide and with about 10 ft (3 m) ce i l ing he igh t  above mos t of the present  
f loor leve l, i t  is  the large st she lter known on the south coast of N SW . 
Enclos ed with in a narrow val ley, it i s  in a pos i t ion sh e l t ered f rom both 
onshore and p revai l ing souther ly weather . C lose at hand are fresh water and 
the var ied resource s of wood l and, es tuary and s e a  s hore . 

Another s i te inves t igated is s i te M ( f ig . 2 ) ,  an op en midden 7 5 0  yd 
( 700  m)  f rom the Bur r i l l  she l te r . It i s  on a low s and s p i t, we l l  s t abi l i s ed 
by vege t a t ion and f l anking the inl e t  be tween Bur r i l l  Lake and the s e a . 

EXCAVAT IONS 

Previous Excavat ion 

The Burr i l l  L ake rock she l te r  had previous ly been excavated in 1931 
by member s  of the Anthropological Soci e t y  of New South Wales . Thr ee bri e f  
repor t s  (Thorpe 1931, 193 2 a, 1932b) descr ibe r e s p ect iv e ly the excavat ion, 
excavated a r t i f acts  and f auna l  r emains . 

By today ' s s tandards the work was poor ly execu t ed . In 15 day s ,  by a 
p a r ty ave raging s ix in number, ' upwar ds of thi r ty tons of material were 
removed, s ieved through a half  inch screen ' (Thorp e 193 1 : 5 4 ) . Excav a t ion 
was conf ined to the upp e r  depos i t, described as midden h aving a dep th 
ranging be tween 18 and 38  in . ( 0 . 5  to 1 m) . Some t ime be fore the 1931 
excavat ion, a quan t i ty of the top depos i t  had been removed by the l andowner 
for garden soil . Though the excavators were aware that below the midden 
l ay some 3 ft (1 m)  of s and they app ar ent ly a s s umed this  lower ma t e r ial  
was s te r i le . 

Imp lements  unear thed in 1931 inc lude e loue ras and l a rge scrap e r s  of which 
s everal are described as ' t as manoids ' . The excavated  s tone was re-examined 
some year s later by McC ar thy who, f rom the pres ence of e loue r as wi thou t 
smaller backed b lade s (bondi point s  and geome tric microli ths), s aw the s i t e  as 
exemp l i fy ing the Eloue ran pha s e  (McCar thy 1 9 43 : 151, 1 9 4 8 : 30 )  of h i s  Eas tern 
Reg ional S equence (McC ar thy 1 9 6 7 : 91) . Ap ar t f rom Burr i l l, only the upp e r  
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level  at Lap s t one Creek (McCar thy 1 9 4 8 )  was reputed t o  have a ' pure ' 

Eloueran a s s emb lage ; e l s ewhere  in eas t ern N SW , e loue ras are as s ociated 
wi th the smaller b acked b lades (bondi points and geome tric micr oliths), 
typ ical o f  McCar thy's Bondaian phase . 

In 19 6 7  I decided to  re-excavat e  the s i t e  f o r  the  f o llowing reasons : 
1 .  I suspected that the app arent ab s ence of b acked b lades might r e s u l t  

f rom us ing a s ieve wi th me sh too  large . 
2 .  The deep sand b e low the midden should b e  mor e  thoroughly t e s t e d  

for evidence o f  occup a t ion . 
3 .  From the midden b e t ter f auna l  s amp les  should b e  ob t ained t o  estab lish 

the economic char acter  o f  the s i te . 

Excavations in 19 6 7 - 8  

T h e  area excavated i s  d ivis ib le in to  f our p ar t s, each inves t igated  wi th 
a separate a im ( f ig .  3 ) . In 1 9 6 7  a 1 m wide t r ansver s e  t rench (A) , extending 
from the b ack wall o f  the shel ter  to jus t out s ide the drip line , was cu t 
t o  examine the d i s t r ib u t i on o f  cu ltural remains b o th v e r t ically and f r om 
f ront to b ack o f  the she l ter . An ext ens ion of  A is tes t p i t  A ' , cu t t o  s eek 
cul tural mat erial  outside  the shelter  but ab andoned at a dep th of  0 . 5  m when 
mas s ive fal len rock p revented  deeper excavat i on . T r ench B covered the area 
o f  she l l  midden undis turb e d  by the 1931 excavation to  ob t a in the larges t 
p os s ib le s amp les of  mat e r i a l  f r om layer s  I and I I , b e low which excav a t ion 
cont inued for a further 2 0  cm only . T o  tes t the dep o s i t  towards the 
nor thern end o f  the she l t e r  a narrow tes t trench (C ) was cu t t o  the b o t tom of 
the d is turbed mat erial  and extended nor thward unt i l  bedrock was found j us t  
b e low the surface , a t  wh ich p o int i t  was ab andoned . Guided b y  the 
d is t r ibut ion o f  s t one ar t i f acts  in the t ransve r s e  t r ench , an area (D)  was 
op ened up in 1 9 6 8  in a p o s i t ion that b e s t p r omi s e d  a large s ample of  
imp lemen t s , p a r t icularly f r om the lower levels ( IV and  V) . 

Each trench was d ivided h o r i z ontally into 1 m squar e s  which we re  
excavated in s p i ts ( e xcavation uni t s )  of  thicknes s es vary ing f rom 5 - 15 cm 
( 2-6  in . )  accor d ing to p ar t icu lar s tr a t igraphic requi r ements . In  t ab le 3 
and f i g . 4 s p i t s  are group e d  into what  I t e rm ' dep th uni t s ' , which are uni t s  
large enough t o  con t a in valid numb e r s  o f  ar t i f ac t s  f o r  comp ar i s on , y e t  
s uf f icien t ly f ine t o  show p o s s ib l e  dep th changes within s tr a t i g r aphic l evels . 

At s i t e  M two t e s t cut t ings t o talling 3 m2 in ar e a  exp os ed a lay e r  o f  
shell midden l e s s  than 5 ·cm in th icknes s and s ome 1 5  cm b elow p r e s en t  g round 
sur f ace . 

The dep os i t s  o f  b o th s i te s  were  s i eved through a 3/16  in . ( 5  mm) mesh . 

S ITE STRAT IGRAPHY AND DEPOS IT IONAL H I STORY 
( f i g . 4)  

S t r a t i graphical ly the d ep o s i t  has four main comp onent s . Wi thin one o f  
the s e  there is  a maj o r  cul tural divis i on b e tween a n  early scrap e r/cor e - t o o l  
s tone indus try  and a later  Bondaian indus t ry characte r i s ed by b o n d i  p o i n t s  
and o ther small t o o l s . W i t h  one s t r a t igraphic uni t s ub d ivided a t  this  p o in t  
o f  obvious cul tura l  change , there a r e  f ive main , t emp o r a lly ordered , 
dep o s i t ional comp onen t s  or  ' levels ' b e tween which the archaeo logica l  evidence 
may be more clo s e ly comp ared . Thes e are descr ibed in order of dep o s i t ion . 

Leve l V i s  a basal  layer  o f  coa r s e  y e l low s and con t aining a clay f r action 
throughou t and clay lump s t owards the top whe re it  merges  with over lying clay 
of leve l IV . On bedrock a t  the b o t tom o f  V are many naturally f r actured 
sma l l  p ebb les which app aren t ly o r i g inate f rom weather ing o f  the s h e l t e r  r o o f , 
s ince in the s ands t one f o rming the she l t e r  s imilar pebbles  can b e  s e en b o th 
in cong lomerate  b ands and mor e  int e rmi t t en t ly sca t t e r e d . Their concent r a t i on 
a t  the b o t t om of V sugges t s  that the f iner e l ements  o f  cavernous weather ing 
e ar lier  than leve l V s and had b een washed f r om the shel t er b e fo r e  i t s  mouth 
was e f f ect ive ly sealed  (Jennings App endix 1) . 

Charcoa l  i s  rare in V .  The dat ed s amp l e  (ANU- 13 7 )  was t aken f r om a 
vo lume of  s and 3 x 1 x 0 . 2  m ,  the b a s a l  excavation uni t in thr ee adj acent 
1 m squares. 
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Level IV is a wedge of sandy clay , thicke s t  at the she lter mouth where 
i t  extends downward to b edro ck , thinning ins ide the shelter where it  
overlies the basal s and V,  and petering out  before· the  back wall is 
reached . Towards the mouth there is an increase in the co ars er f raction. 

The top 12-18 cm of  IV , a pale buff co loured sandy clay , is  apparently 
a zone of weathering s ignifying a sudden s lowing down in rate of  
deposition after the format ion of  IV . This is  cons i s tent with the 
dis tribution of carbon dates . 

Below the zone of  weathering� level IV s andy clay is  cho colate-brown 
in colour with yellow b lo t ches . Around the greate s t  dep th of deposit  
towards the shelter mouth , the colour o f  the s andy clay deepens to a r i ch 
chocolate-b rown with fewe r blotches , pos sibly as a result of enrichment 
by iron oxide leached from the weathered upper hori zon . 

Throughout IV p ieces of charred wood up to 5 cm acros s  are thickly 
s cattered in a haphazard manner .  

Level III cons is ts of  orange-brown fine sand , mos t ly medium in tone but 
darkening upward through the level .  Towards the she l ter  mouth the s and 
is slightly yellow . 

Level II containing culturally s ignificant backed b lades , is the upward 
continuation of the brown s and seen in I I I . Though darker in t one , it i s  
divided f rom I I I  f o r  cultural rather than s tratigraphic reasons . 

Level I contains within its dark s andy matrix the only non-foss ilised 
faunal remains found in the shelter . Because shell f ish remains predominate , 
the level is termed ' shell midden ' .  Only a small portion of this level was 
found undis turbed in 196 7 -8 : the 10 m2 where the 19 3 1  excavation team had a 
f irep lace . 

Dep th Depth Level ANU Cl4 Age in Cultural/ S tratigraphic 
cm Unit  no . Years BP As s o ciation 

2 7  2 II 139  1660  ± 70  Bondaian ; immediately b elow 
earlies t preserved shell  and bone 

5 6  3 I I  3 35 5 3 2 0  ± 150 Bondaian ; ear lies t backed b lades 
at s i t e  

80 4 III 336  12450 ± 160 Pre-Bondaian ; later than clay 
wedge ( IV) 

120 7 IV 138  20830  ± 810 Pre-Bondaian ; upper par t  o f  clay 
wedge 

140 13 v 1 3 7  2 0 7 6 0  ± 800 P re-Bondaian ; basal sand b elow 
clay wedge ( IV) 

Tab le 1 Burrill Lake : radiocarb on dates 

PALAEOECOLOGI CAL IMPLICATIONS OF THE LOWER DEPOSITS 

Levels IV and V were formed around 20 , 000 years ago , the time of  the las t 
glacial maximum when the sea level was s ome 400 f t  ( 1 2 5  m) lower than at 
present (Bird 1 9 6 8 : 44) . Assuming no tectonic movement s ince then , the 
nearest  shore was 8-10 miles ( 1 3-16  km) further away (R . A . N . hydrographic 
chart - AUS - 2 2) and cons equently es tuarine conditions would also have been 
more dis tant from the s i te than at pres ent . Soundings shown on the chart 
give no indication of  a submerged valley off  the present shore , s o  i t  is 
p resumed that no maj o r  tidal inlet exi s t ed earlier . 

A discovery in level IV that is therefore unexpec t ed was a cas t ,  in the 
s andy clay, of a marine shell similar to Anadara trapezia, an estuarine species 
found today in the nearby lake and predominant among shell fish remains in 
level I .  The cas t has been examined at the Aus tralian Mus eum by the Curator 
of  Mollus cs , Dr W.  P onder , who feels that with the limited morphological 

9 



evidence provided the shell can be confidently determined only at the 
generic level , Anadara sp. Howeve r, A. trapezia is the only member of  
the genus at p res ent living on  the s outheas t Aus tralian coas t . Becaus e 
( a) it  is a s ingle specimen o f  a genus whos e  use as an artif act is  known 
for recent times on the NSW coas t both ethnographically (Peron 180 7-16 : 
p l . XXI , 2a)  and ar chaeologically (Lampert 1966 : 94 )  and (b)  marine shell 
artifacts have been carried inland for greater dis tances (Mulvaney 1969 : 
95-6) , the Burrill specimen could have b een brought to the s i te as an 
artifact rather than for food . Whatever its  purpose , the presence o f  
this shell i n  the s ite s ugges ts  that ear ly occupants had an economi c link 
with the es tuarine environment even though this was a few miles away . 

Bracke ted by two age determinations each around 20 , 000 BP , level IV 
has obvious ly accumulated rapidly relative to  o ther dep o s i tion at  the site . 
This seems supported by the uniformi ty in texture of the s andy clay f rom 
top to b o ttom of the leve l , wi th charred wood evenly s cattered throughout . 
The colour changes through depth seem to have pos t-deposi tional causes . 

As the pres ence of the clay demanded exp lanation , relevant 
geomorphological aspects of the s ite and its environment were examined by 
Mr J .N .  Jennings whos e  report follows as Appendix 1 .  Briefly , the clay 
is seen by Jennings as f luviatile in origin , being carried in by water 
running off slopes somewhere above the shelter . The rapidity of 
deposition does no t readily elicit a long-term climat ic  exp lanation , such 
as p o s s ible increased s lope runoff caused by more effec tive precipita tion 
during the las t glaciation . 

Climatically induced depos ition on the NSW south coas t in the Quaternary 
is dis cus sed by Walker ( 1 9 62a , b) f rom the evidence of s oi l  layering near 
Nowra , 37 mi les ( 6 0  km) nor th of Burrill . Succe s s ive soil  layers there and 
elsewhere in s outheast  Aus tralia , known as the K cycle , are s een as 
eros ional - depos itional responses to  periods of  s lope ins tab ility induced by 
climatic  change . Particular to this dis cuss ion is  the uns table phas e of  the 
K3 cycle represented in the Nowra soils by a period of deposition beginning 
about 2 9 , 000 BP (Walker 1 9 6 2 : 183) , roughly the ons e t  of colder climatic 
conditions (Cos tin 197 1 ) . Evidence from elsewhere in s outheas t Aus tralia 
sugges ts that this period of  ins tability was perhap s  largely over by 20 , 000 
BP , the time of  rapid clay deposi tion in the Burrill  shelter , but may have 
continued until 15 , 000 BP ( C o s t in 19 7 1) .  Though the termination of K3 soil  
deposi tion as seen locally at Nowra is poorly and then only indire ctly dated , 
the evidence on nand does not readily lend support  to a theory of rap id clay 
deposition suddenly occurring as late as 20 , 000 BP . More attrac tive is  
Jenning ' s  view . (Appendix �) .t�t the clay in the shelter was dep o s i ted in 
response to short-term local , rather'than long- term climatic factors . 

A pos s ible explanat ion in local terms is that on the s lopes above the 
shelter fire des troyed the vegetat ion with resulting des tabilis ation and 
eros ion of the s lope surf ace . Some of the material removed by s lope runo ff 
- soil  and charred wood - was sub s equently redepos ited behind the barrier of 
fallen rock at the shelter mouth . The abundance of char red wood throughout 
the level IV s andy clay makes this an at trac tive hypo thesis . 

If identified , vegetation growing lo cally at 20 , 000 BP could provide 
evidence for climatic condi tions at that time . S amples of charred wood from 
level IV were independently examined by Mr H . D .  Ingle , Divi sion of Forest  
Products , CSIRO , and Mr R . K .  Bamber , Divis ion of Wood Technology , Forestry 
Connniss ion of NSW , who b o th found the specimens too s tructurally degraded to  
give the close ident ification required for palaeoclimatic interpretations . 
Some of the s amp les , however , have been determined at the family level , 
Myrtaceae . A s amp le o f  the level IV clay was inves tigated fo r its  p o s s ible 
pollen content under the supervis ion of  Professor D .  Walker , Depar tment of  
Biogeography and Geomorphology , ANU , but  insufficient pollen was present for 
analys is . 

The forma tion of level IV ceased when i t  reqched the top of the rock 
barrier at the shelter mouth ( fig . 1 7 ) . The s and which is the natural 
component of later deposition (III-I) accumulated s lowly and prob ab ly 
originated from cavernous weathering of the cave roof (Jennings Appendix l ;  
cf . Lampert 1966 : 90 and Twidale 1964) . Mechani cal analysis  shows no 
s ignificant difference b e tween this material and the s lightly coarser 
basal sand (V) . 
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BURRI LL LAKE FAUNA 
( tab le 2 )  

Faunal remains were found only in  level I ,  that is  the top  25 cm of  
depos it , wh ich in appearance is typ ically shell midden as found elsewhere 
alon g the coas t . All fauna represented at Burrill is more recent than 
1660 ± 70 BP , the carbon date from immediately b elow the deep e s t  preserved 
b one and shell . During excavation of  the small remnant of undis turbed shell 
midden , b one seemed rare , so  to increase the s ample the surroundin g  dis tur bed 
midden - the spoil of  the 19 3 1  excavation - was resieved . Becaus e this 
dis turbed material was a mixture o f  shell midden ( I )  and the upper part of  the 
underlying dark soil  ( I I ) , no accurate e s t imate could be made of the volume o f  
ori ginal shell midden th us resieved . However , i t  is though t  to be  2-3  m3, 
whi ch , added to  the excavated volume of undis turb ed shell midden , gives a 
f i gure o f  4-5 m3 for  to tal deposit  s amp les f o r  vertebrate fauna . From the 
min imum numbers re presented the densi ty of this f auna is low in terms of d e po s i t  
volume . 

Mammals The suite of mammals in the Burrill shelter is as expected in a 
forested area with mature trees for  Petaurus australis and P. breviaeps 
( gliders)  and well developed under growth which is damp in p laces for 
Potorous tridaatylus (potoroo ) , Rattus lutreolus (eas tern swamp rat) and 
R. fusaipes assimilis (bush rat) . This interpretation , made by 
Mr J . H .  Calaby , Divis ion of  Wildlife , CSIRO , C anberra , s o lely on the evidence 
of the ma llhllalian species present , exact ly des cribes e lement s  of  the environment 
immediate to the s i te . Althou gh 'the number of animals is low , the lis t of 
species is lon g  enough to qualify as a fairly representative s ample of the 
expected local mammalian p opulation , thus sugges ting non-selective exploitation 
of  species in the shelter ' s  immediate surroundings . Bes ides being few in 
number , mos t o f  the mammals are small and they could not therefore have 
contributed very sub s tantially to the total f o od supply . Unlike Durras North 
and Currarong there are no sea  mammals . 

Birds Very few b irds are represented . Althou gh sea b irds s eem 
propor tionately well represented they are , comp ared with Durras Nor th and 
Curraron g, much fewer b o th in numbers and in species . Noticeab ly r ar e  too 
are the imp lements made of  bird bone which are found in quantity at  the o ther 
s i tes . 

Fish The p aucity of b one p oints of fis h spears and , apart f rom one fish 
hook file , the abs ence of  implements  used in line f ishing accord wi th the low 
number of  fish . About half of thes e ,  b elongin g to  es tuarine species , were 
almos t  certainly cau ght in the nearby intermi ttently tidal lake . At the 
Curraron g s ites , whi ch are not much nearer the s ea ,  fish of  es tuarine species 
account for only about a quar ter o f  total fish numbers . It mi ght seem that 
these  differing p roportions are mor e  environmental than cul tural in ori gin , 
merely reflectin g  the more extens ive es tuarine waters adj acent to  the Burrill 
site . Despite this , however , f ishin g  as a whole seems to  have been les s  
pop �lar than at Curraron g. 

Shell Fish Samp les of shell f i sh remains were taken and analysed in the 
manner des cribed later for Curraron g. At Burrill , even in the r e mnant of  shell 
midden no t disturbed in 1931 , the maximum dep th of  shell was only 2 5  cm , 
pos s ib ly because much of  the upper depos i t  had been removed b e fore that date . 
Nevertheless this remnant was s ampled in three spots  as wide ly separated as 
possib le . At the extreme northern end of  trench C the dis turbed midden was 
s amp led . In all , 13 s amp les were collected . 

By wei gh t , the p ropor tion of dep os i t  made up of  shell retained by the 
1 / 8  in . (3 mm) mesh sieve used varies from ab out 40% at the top to 
approximately 15% at the b o t tom of level I ,  27% bein g  a mean value for the 
13 s amp les . Because poor p reservation is thou ght to be the reas on for the 
comp arative s carcity of  shell in the b o ttom s ample , 40% is more l ikely to be a 
correct f i gure . At Durras the ran ge i s  13- 37% with a mean of 22% , whi le 
five s amples from the top level at Currarong shelter 1 have a range of 
39-63% wi th a mean of  44% . Thus , compared wi th two o ther coas tal r o e� 
s he lters , shell fish are well represented a t  the Burrill shelter . 
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Name 

Mammals : 

Anteahinus stuartii 
PerameZes nasuta 
Pseudoaheirus peregrinus 
Potorous tridaatyZus 
WaZZabia rufogrisea 
Maaropus giganteus 
Rattus ZutreoZus 
Rattus fusaipes assimiZis 
Pseudonrys oraZis 
Mus musauZus 
Petaurus austraZis 
Petaurus breviaeps 
Canis famiZiaris 
Dasyurus macuZatus 

Birds : 

Puffinus teniurostris 
Puffinus sp . 
Paahypti Za sp . 

? 

Fish : 

Chrysophrys auratus 
MyZio sp . austraZis 

or butaheri 
GireZZa triauspidata 
PZanipora fusaa 
Aluter idae 
Lab ridae 

Common Name 

b rown phas cogale 
long-nosed bandicoot 
ring-tailed possum 
po toroo 
red-necked wallaby 
grey kangaroo 
eas tern swamp rat 
bush rat 
native rat 
house mous e 
yellow-be llied glider 
sugar glider 
dog , presumab ly dingo 
tiger cat 

shor t-tailed shearwater 
shearwater 
prion 
p e trel 
unidentif ied 
(no t sea b irds ) 

snapper 

bream 

b lackfish 
dusky f lathead 
leatherj ackets 
wrasses 

Table 2 Burrill Lake : minimum numbers of  fauna 

No . 

3 
2 
1 
3 
1 
1 
2 
1 
1 
1 
1 
3 
1 
1 

1 
1 
1 
1 

3 

8 

10 

1 
1 
1 
2 

Species proportions throughout the 13 samp les do no t appre ciab ly alter . 
The es tuarine Anadara trapezia (Sydney cockle) predominates wi th 80 ± 7%  of  
the total shells . This species comb ined with Pyrazus ebininus (Hercules 
club whelk) , the only o ther es tuarine shell , gives a to tal of  86  ± 7% of shells 
whose  habi tat was obvious ly the nearby lake shore . The remaining 14% of  
shells are species which normally frequent a rocky shore . They were probab ly 
gathered from the inter t idal rock p latform fringing Burrill Headland , 1 mile 
( 1 . 6  km) from the shelter . They are much the s ame types as those  taken from 
the Currarong headland ( group 3a) , dis cus sed later . 

Though nearer the s ea than the shelter , the open she ll midden ( s i te M) 
evidences shell fish gathering almos t  entirely res tricted to  the lake shore , 
wi th A. trapezia and P. ebininus together accounting for about 9 9% of shell f ish . 

The faunal remains indicate a mixed economy with woodland , lake short and 
sea shore all being exploited . However ,  there is a heavy emphasis on the fauna 
in the shelter ' s  immediate vicinity : the lake s ide and woodland , rather than 
the s ea shore . From the extant remains , only es tuar ine shell fish appear as a 
maj or s ource o f  pro tein food , mammals , birds and f ish being ei ther too small 
or too few to have been a subs tantial component . 
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VOLUMETRIC CHANGE THROUGH TIME 

A not iceab le variation in the deposit  is the decrease in organic mat ter 
with increas ing age . Level I is rich in shell, bone and charcoal, levels 
II-IV contain charcoal only , whiie level V is clean s and with a few small 
charcoal flecks . The site  was certainly occupied dur ing its  ear lier 
depositional his tory and it seems cer tain that accompanying such occupation 
would be an ac cumulation of dis carded food remains and other organic debris 
on the shelter f loor as in the mos t  recent level . The mos t  likely exp lanation 
is that organic materials were present in the lower o ccupation levels but have 
failed to survive . If  this is s o , the lower levels will  have decreased in 
vo lume according to the amount of organic material lost . They will ultimately 
b e  represented only by their imperishab le components : s tone ar ti facts and 
naturally dep o s i ted sand . Therefore the pos sib i li ty o f  volume tric change 
should be  cons idered if vertical variation in imp lement or was t e  f lake dens ities 
are to be interp reted to sugges t temporal change in either the intens ity or 
type of  human ac tivity . 

To assess  the p o s s ib le amount of vo lume tric change a s amp le of  level I 
was treated to remove i t s  rich organi c content : shell  with HCl , char coal by 
combus tion in a laboratory furnace . The res idue was a pale orange-brown 
sand only 26%' by weight of the original samp le . For comparison a s amp le 
from level V ,  a s and s imilar in appearance to the res idue from I ,  was 
identically treated but remained unchanged b oth in weight  and appearance . 
Because charcoal is less dense than either shell or s and (which are roughly 
equal) the volwne tri c change mus t  b e  s lightly greater than the change in 
weight , but how much greater cannot be  exac t ly calculated from a lab oratory 
s amp le because the· amount of  compaction underground is not known . 

If  we now app ly to level V the rough e s t imate for decrease in vo lume 
likely to occur in level I ,  we arrive at the conc lus ion that the level V sand 
once formed the natu�ally deposi ted component of an organically rich occupation 
level app roximately four times as great in vo lume . This assumes that 
dep os i tion by b o th natural and human agencies in I was the s ame in character 
as that in V .  T o  tes t for variat ion in natural deposition , s and f ractions 
from levels I ,  I I I  and V were compared by mechani cal analysis . .  There i s  no 
signifi cant difference . Hence we can as sume that , ap art from the level IV 
clay , natural dep o s i t ion did no t radically alter in character throughout the 
site ' s  his tory . However , in the case of cultural accumulat ion in V ,  with no 
direct evidence to show the type of economic exploitation then practised , 
neither the character of the vanished organic component nor i t s  bulk can be  
as sessed . The useful inf ormat ion from these  tes t§_ is  that deposits  do vary 
volumetrically according to the preservation of  organic material , perhaps  by 
a ratio as large as three to one . Therefore it would be erroneous to  sugges t 
that changes in ar tifact dens ity per uni t of depos i t , either between s ites or 
be�ween site levels , ne ce s s arily mean changes in intensi ty of occupation , unles s 
the organic contents of the deposits  are also cons idered . 

The rates and causes of the decay of organi c material are being 
inves tigated at this and o ther sites by Mr W . R .  Ambros e , Depar tment o f  
Prehi s t ory , ANU . 

THE STONE INDUSTRY 

A preliminary examination of the s t one showed an indus trial sequence 
having two maj o r  components . In the firs t , apar t from a few finely 
dentated s aws , all secondarily worked imp lements are s imp le s crapers . 
This indus try was present in the earlie s t  deposit  (ea . 20 , 000 BP ) and 
pers is ted until  j us t  before 5000 BP , when a range of small tools appeared , 
notab le among which is the characteris tic  bondi point which gives the 
name Bondaian to the incoming indus try . 

The ear lier indus try cannot readily be defined , although the 
later is  dis tinctive . However ,  defini tion of the lower indus try is 
e s s ential if the s crapers are to be comp ared with thos e  in the Bondaian , 
or if relationships  between Burrill and o ther early s i t es are to b e  
examined . 

To this end the detailed examination o f  the Burrill assemblage 
which follows s tresses  the analysis of  s crapers . Firs t ,  change 
through time is looked for  by comparing s craper characteris tics between 
levels . Then group s  of shared characteris tics which might deno te types 
are s ought . Because the second s t ep involves divis ion of the material , 
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s crapers from all levels are dealt with toge ther to  provide an adequate 
sample . The integration o f  these two set s of  results is  then attemp ted 
by plotting the distribution of scraper groups  through the levels . 

In the f o llowing examination , imp lements from the total 1967-8  excavation 
are cons idered ( tab le 3 ) , but was te s t one , and hence imp lement/waste  ratios , 
from trenches A and B only . 

STONE FROM TRENCHES A AND B 

This s ample of  the s t one indus try comprises 6509  p ieces , but not all 
are from contexts reliab le enough for analysis aimed at revealing pos s ib le 
technological change through time . No t included in the analys i s  are 1 4  
implements from parts  of  the depos i t  dis turbed i n  1931 , and 1 7  imp lements 
and 141 was te  flakes from squares D and F at the very b ack of the shelter 
where the dep o s i t  is  shallow and s tratigraphically undifferentiated . 

From the res t  of the depos i t , where levels are clearly defined , came 
the 6 3 3 7  pieces of s t one on whi ch the analys is is based . These  include 2 2 1  
implements  of  which 134  a r e  secondari ly worked and 8 7  are unretouched b u t  show 
some form of  us e wear . The remaining 6116 , with neither retouch nor use wear , 
are termed was te material . 

Raw materials f avoured were milky quar t z , rhyolite , rhyolite-porphyry , 
quar t z-felspar-porphyry and f ine grain quar t zite . These  were identified by 
Dr D . F .  Branagan , University of  Sydney . Their s ource is the local quartz  
s ands tone where they appear as  pebbles in  conglomerate b ands , an  outcrop being 
visib le on the ground surface of the rock overhang f orming the shelter roof . 
Sparsely dis tributed pebbles are exp o s ed in the cei ling and walls o f  the shelter . 

Probab ly the mos t  that analysis o f  rock types  can �eveal at Burrill is 
any change in preference for local s tone . To tes t this , rocks were grouped 
into categories based on r o ck s t ructure s ince this  affects flaking 
characteris tics , the mos t  obvious criterion for preference . The categories 
are : (a)  quar t z ; (b ) medium grain rock , subj ectively dis t inguished from 
( c) f ine grain rock ;  (d )  porphyry . 

Was te Material 

This includes f lakes , cores and mis cellaneous pieces of  s t one . Where 
the raw material is quar t z , whi ch does not show f laking characteristics  well , 
there are cases · where small p ieces called ' was te ' may really b e  chips f rom 
quart z  p ebb les naturally f ractured as a result of  roof fall , s ince such 
pebb les are embedded in the s ands tone roo f . This is particularly so at the 
very b o t tom of the dep o s i t  towards the back of the shelter ( level V) where 
fallen s t one also was concentrated . Included in this were quart z  pebbles , 
many of  which appear naturally broken . Al though recognisab le ,  naturally 
fractured s tone was culled out in two sortings , the quartz  fraction - and 
hence the whole - of the s maller was t e  in level V is probab ly s till an 
overes t imate , in the light of the extremely high was te  per imp lement ratio 
for this level . 

Dis tribution of Stone ( t ab le 4 )  

Two things are s ignif icant . 

1 .  There is a sharp , cons is tent decrease in the amount o f  s tone towards 
the front of the shelte r , while in level III there is a gradual 

decrease towards the back . Thus the occupants favoured a shel tered pos ition 
at leas t 2 m ins ide the drip line for s t one working . The b ack of the shelter 
was unpopular p robab ly because o f  the low ceiling and poor light . 

Not shown in t ab le 4 ,  as previous ly mentioned , are s t one counts f or the 
back of  the shelter : 141 was te f lakes ( 104 per m 3 ) and 17 implements ( 1 2 . 5  
per m3 ) making 8 . 3  was t e  f lakes per implement .  . The lack of  uniform trend for  
was te s tone in  level V may be due to  the  suspected inclus ions of  naturally 
fractured quartz . 

· 

2 .  In terms of depos it  volume the maximum vert i cal concentration of 
s t one is  in level I I . Downward from I I  there is  a s teady decrease 

until  V where the app arent increase in was te may at leas t par t ly result from 
the overes t imat e  o f  small quar t z . 
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I-' 
Vl 

Depth Unit 

St r atigraphic Level 

Scraper 
Scraper , thumbnail 
Scraper , pebble tool 
Sc raper , core 
Scraper , horsehoof core 
Saw 
Backed b lade , asymmetric 
Elouera 
Fabricator 
Us e-polished 
Fish hook file 
Hammer 
Trimming flake 
Utilised f lake 
Bone point 

Cl4 age determination ( BP ) 

19 6 7 - 8  Excavation 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

I II  III  IV v 
Total 

4 7 12 20  11 24  18 15 6 3 5 5 2 3 135 
2 5 2 2 11 

2 1 2 1 1 7 
1 1 l 1 4 

1 2 3 
2 3 5 

1 10 5 16 
4 2 6 
6 9 15 
2 5 7 

3 3 
3 11 4 3 2 1  

10 41  34 16 9 110 
1 1 

16Io ± 7� 124To ± 160 � 2076�± 800 
5 3 2 0  ± 150 20830 ± 810 

Table 3 Burrill Lake : dis tribution of imp lements 

Context les s reliable 
Grand 

196 7-8 1931 To tal 
total 

5 66 71 206 
2 2 13 
4 4 11 
8 8 12 

3 
5 

5 5 2 1  
20  20  26  

1 18 19 34 
5 5 12 
1 1 1 

3 
2 1  

1 3  13  123 
3 3 4 



I f  we assume as valid the hypo thes is that the des truction of  organic 
mat ter in the lower levels has caused volume tric shrinkage with time , the 
downward decrease in dens i ty of  s tone mus t be  sharper than the f igures sugges t .  
The vertical dis tribution o f  both s t one imp lements  and was te sugges ts  a trend 
towards more intensive use of the s i te . 

Tab le 5 shows the distribution o f  was te s tone according to  s ize and type . 
Squared paper was used to  measure the area of  the flakes ( s ee White , J . P .  
196 7 : 5 3 ) . Rock types are (a)  quar t z , (b ) medium grain rock , ( c) f ine grain 
ro ck and (d) p orphyry . Notewor thy are the high proportion of  small s tone in 
level II and the low p roportion of small s tone in IV . Thes e coincide 
respectively with the highe s t  and lowe s t  dens ities for was te s tone in the 
deposit  ( tab le 4 ) . 

For Kennif f  Cave , Queens land , ano ther s ite with a large-tool/small-tool 
success ion , Mulvaney tes ts  the hypothes is that smaller imp lements are found 
wi th smaller was te f lakes but f inds the revers e is true (Mulvaney and Joyce 
1965 : 17 8 ) . At Burrill on the o ther hand the two do coincide and a cas e for 
causal relationship be tween small f lakes , fabricators and quartz  ( i . e .  s tone 
type (a ) in tab le 5) is  argued later in this repor t . Irrespective of this , 
a higher incidence of small was te could relate s imply to more intens ive 
flaking on the spot . In this cas e a higher was te f lake per imp lement ratio 
might also be  exp ected . At Burrill the vertical trend of  the was te/ imp lement 
ratio ( t ab le 4 )  does in this s ense follow that of was te f lake s i z e  ( tab le 5 ) , 
though only in a very general way . At Kenniff there is a s imilar general 
relationship . Thus in the small-tool ( ' microlithic 1 )  level there ( 2 ' 0- 4 ' 0) , 
where the proportion o f  small was t e  f lakes is low , was te/imp lement ratio i s  
2 1 . 1 : 1  comp ared wi th 2 8 . 8 : 1  i n  earlier levels (below 4 ' 6 " )  where the prop ortion 
of  small was te is higher (cf . Mulvaney and Joyce 1965 : tab le 3 ) . 

Definit ion 

ANALYSIS OF SCRAPERS 
( f ig . 5 : 1-39 )  

A s craper is  ini tially defined a s  a piece of  s t one with a l l  o r  par t  o f  its 
margin unifacially and systemati cally re touched t o  form a working edge tha t  
could have been u s e d  for scrap ing . Wi th the Burrill ass emb lage I used s t andard 
typology to cull out imp lements obvious ly no t s crapers , i . e .  saws , backed b lades , 
eloueras , fabricators , trimming flakes and used s tone without retouch . With 
these  excluded , all sys temat ically r etouched pieces of s tone , including 
core-s crapers ( e . g . hors ehoof cores ) and pebble tools , were as signed to the 
s craper category . 

Despite the name given t o  them the imp lements  thus selected were not 
necessarily used for scraping . Their emp loyment for o ther specific tasks such 
as cut ting , or as general purpose  tools , is j us t  as p o s s ible . However the name 
' s craper ' for s uch imp lements is a convention accep ted by mos t  ar chaeologis t s . 
That some Mous terian s crapers could have been used for cut ting equally as well 
as s crap ing has been sugges ted by Mellars (Dakari s  e t  al. 1964 : 23 2 ) . The 
Aus tralian tula , before resharpening , could have been clas s i f ied as a s craper , 
had its  use as a chis e l  ( i . e .  a cutting tool)  no t b een e thnographically obs erved 
(Cooper 1954) . However , the analysis is app lied to all implements usually 
clas s i f ied by archaeo logi s t s  as s crapers , whatever their actual us e might have 
been . 

Observations and Measurements  

In the main I fo llow Mulvaney (Mulvaney and Joyce 1965 : 176-8)  in  his 
analysis of  the s crapers from Kenniff Cave . I have also attemp ted s ome 
techniques employed experimentally by Whi te , J . P .  ( 1 9 6 9 )  and White , C .  
( 19 6 7a)  for describ ing the characteris tics of  working edges . 

Length, breadth, thickness Thes e  were recorded on a measuring board with the 
imp lement res t ing on i t s  base ( i . e .  the unretouched surface adj acent to the 
working edge) . Length and b readth are respectively the longes t  and shortes t 
axes in the horizontal plane , irrespective of  the posi tion of  s triking p latform 
on flake and b lade tools . Thickness is the maximum p o s s ib le measurement 
perpendicular to the horizontal plane . 
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( a )  D i s t r ibut ion of was t e  s tone 

S quare 
Per m3 

L ev e l  Total 
K I M G E c A B 

I 5 2  7 1  220 
Dis t urb ed 

3 4 3  3 1 8  

I I  164 810  9 7 5  1 9 4 9  8 3 3  
I I I  128 324 5 7 3  3 3 7  223 189  1 23 146 20 4 3  4 26 
IV 7 5  160 222 160 6 1 7  1 8 3  
v 212 98 224 123 3 3 2  145 1 1 3 4  4 1 2  

T o t a l  4 19 1 365 220 2 5 9 5  4 4 7  3 1 2  4 5 5  29 1 6086 Av . 427  

Per m 3 112 445  755  447  445 363 615 415 

(b)  Dis tr ibut ion of imp lements 
Was t e  per 
imp lemen t  

I 8 2 18 28 25 . 9  

I I  11 34 45 D i s turb ed 9 0  4 3 . 1  

I I I  2 1 4  1 7  22 6 6 1 3 7 1  38 . 5  

IV 9 1 1  9 11 40  12 . 2  

v 0 4 6 2 9 1 22 8 . 0  

Total 30 61 89  3 7  1 2  8 10 4 25 1 Av . 1 7 . 7 

P e r  m3 8 . 5  19 . 9  3 3 . 5  27 . 9  11 . 9  9 . 3  1 3 . 5  5 . 7  

Tab l e  4 Burri l l  Lake : dis t r ib u t ion of ( a) was t e  s tone , (b ) imp lement s  

NB Count s  f o r  s quares NT , P U  and Q V  ( t rench B )  are r e sp e c t ive ly 
included with coun t s  for s quares K, I and M in leve ls I - I I I  

S i ze % S tone typ e % 

L ev e l  < 0 . 5  in . s q 0 . 5 -1  in . s q > l  in . s q 
( 1 .  3 cm s q )  ( 1 . 3-2  . 6  cm s q )  ( 2 . 6  cm s q )  

(a )  ( b )  ( c )  

I 44  4 8  8 45 17  29 
I I  63 31 6 49 8 3 8  
I I I  5 2  3 8  10 3 9  14  33  
IV 3 7  4 7  16 3 1  1 3  4 5  
v 5 1  3 8  11 36 21 3 1  

Tab le 5 Bur r i l l  Lake : p e r centage d i s t r ib u t ion for s i ze and s tone typ e of 
was t e  

1 7  

1 2 . 2 
19 . 3  
21 . 6  

15 . 4  

5 1 . 6  

24 . 2  

( d )  

9 

5 
14 
1 1  
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1-5 

6-8 

9-14 

15-19 

Fig 5 

Group 1 scrapers 
Levels : II-3 ; III-4 , 5 ;  IV- 1 , 2  

Group 2 pebble tools 
Levels : III-6 , 8 ;  IV-7 

Group 3 scrapers : 9 , 10 discoidal 
Levels : III-10 ; IV-9 , 11 , 12 , 13 , 14 

Group 4 core-scrapers · 18 19 
Levels : 1-17 · III-16 1

·
9 · 

• ho�s ehoof cores 

' • • IV-15 ; V-18 

Burrill Lake : implements  

18  
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23 
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24 
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30 

• 
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3� 

3� 35 .. � 37 . � 

0 �1 �-�--� 3 c m -� 50 GJii.. 
-� 51 --

53� -- 54� (  

20- 2 1  Group 5 scrapers :  20 angular-concave 
Levels : Ill-20 ; IV- 2 1  

22-25 Group 6 scraper s : 22 , 23 angular-concave ; 24 thumbna i l  
Level : I I I  

52 

26-30 Group 7 scraper s : 26 , 29 , 30 angular-concave ; 2 7  thumbnail·; 2 8  d i s coidal 
Leve ls : 1 1 1 - 2 7 , 28 , 29 ;  IV-30 ; V-26 

31-39 Group 8 end-scraper s :  3 8 , 3 9  thumbnail 
Levels : -I I-3 2 , 3 3 , 3 9 ; 1 1 1 - 3 1 , 3 4 , 3 6 , 3 8 ;  �V-35 , 3 7  

40-44 Use-polish ( f ine s tippling ) : 40 , 4 2 , 4 3 ; 4 4  f lakes ; 41 f abr icator 
Levels : l-43 ; 11-40 , 4 1 , 4 2 , 44 

45-46 E loueras : 45 use-polish along chord ; 46 ligh t ly r e t ouched a long chord ; 
47 heavy use-wear a long chord 

Levels : l-45 , 47 ;  I I -46 

48-51 Bond i points 
Level : II 

52 Fabr icator 
Level :  II 
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53 , 54 Bone points 
Level : I 
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Breadth- length ratio (B/L) Bread th as a percentage o f  leng th i s  used as 
a rough indicat ion of shape , i . e .  ' narrowness ' as opp osed to ' s quatnes s ' .  

Thickness-breadth ratio (T/B) This ratio roughly indicates shape in the 
vertical plane , i . e .  whe ther a s craper is ' f lat ' or ' high-backed ' .  

Weight Weight  indicates overall mas s and volume irrespec tive of shape . 

Re touch length (RL) Measured circumferentially , this is the t o tal leng th 
of retouch adj acent to  a given base . 

Percentage of re touch 
to tal b as e  perimeter . 

This expres s es retouch length as a percentage of  

Ang le of re touch Retouch ang le is the average of s everal measurements  made 
wi th a goniometer along the retouch length . Becaus e the angle varies 
considerab ly along mos t  retouched margins , no great accuracy is claimed for 
the results . 

Disposition of re touch McCarthy (McCar thy e t  al . 1 9 4 6 )  and others have 
class ified s crapers into  categories that include ' s ide-s crapers ' and ' end­
scrapers ' ,  according to the manner in which retouch is dis t ributed . I 

placed the Burrill s crapers  into categories derived f rom various combinations 
of  ' s ide ' ( S )  and ' end ' (E) . Thus ' S ' alone refers to the category 
containing s crapers retouched along one marg in p arallel to the longi tudinal 
axis , while in category ' S SE ' retouch occurs along one margin p arallel to  the 
lateral axi s and b o th marg ins parallel to the long itudinal . S crapers who se 
leng th and breadth axes are approximately the s ame canno t be  thus clas s ified . 
The unclas s if ied category , which is 26% o f  the total , comprises  all s crapers 
whose b readth-length ratio exceeds 90% . 

Working edge characteris ti cs Us ing White ' s  criteria (Whi te , J . P .  1 9 6 9 : 24) , 
I divided each length o f  re touched margin into a number o f  edges and for  each 
made s ep arate obs ervations . However , wi th the coarse-grained rocks used for 
the maj ority o f  Burrill  s crapers , I found I could no t achieve cons i s t ent 
results and , apart f rom edge shape , I abandoned this pro cedure . 

Change through Time 

From the 1967-8  excavations , the total numb er  o f  s crapers is only 160 . 
Divis ions of these  according to the f ive s tratigraphic components of the 
dep o s i t  would have given in s ome levels s amp les too small for useful 
s ta t i s tical comparis ons . Accordingly , s ince they have s imilar carbon dates , 
level IV and V are comb ined t o  give a s ample s i ze of  6 2 ; level I I I  is unchanged 
wi th 6 5  s crapers ; levels I and II , being b o th Bondaian , are comb ined to  give a 
s amp le of 3 3 . The comb ined levels may be  conveniently thought of as bottom 
( IV-V - early p re-Bondaian) , middle ( I I I  - late pre-Bondaian) and top 
( I-II - Bondaian) . 

Tab le 6 shows f requency dis t ributions in percentages for  measurements and 
ob servations in the three levels . Als o shown are the mean (x) and s t andard 
deviation ( s )  for each s e t  of  measurements in each level . On the assump tion 
that the s amp les repres ent normal populations , tes t s  were app lied to  inves t igate 
the s ignificance o f  any difference b e tween levels : for  continuous variables a 
small s amp le tes t s tatis t i c  t reated as a s tudent-t  variab le (Hoel 1966 : 1 7 7 ) , 
f or discrete variab les x 2  contingency . In the f o llowing discus s ion , 
' significant ' deno tes a difference that could have arisen by chance in less 
than 1% o f  cas es , while for b etween 1% and 5% ' pr ob ab ly s ignificant ' is used 
(Moroney 19 6 2 : 230) . 

Length decreas es wi th time . Between b o t tom and middle levels the difference 
is  probab ly s ignif i cant ; be tween b o t t om and top it is s ignif icant .  

Breadth and thickness b o th decrease les s markedly . 
levels the diff erence i s  prob ab ly s ignificant . 

Between b o t tom and top 

The B/L ratio increases s lightly . 
difference is probab ly signi f icant . 

Between b o t t om and top levels the 
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I-II 33 
III 6 5  
IV-V 6 2  

% distribution 

1 .  Length in mm 

16 2 3  3 0  3 7  44 Si  58 

6 . 1  18 . 2  2 7 . 3  12 . 1  9 . 1  9 . 1  12 . 1  

1 . 5  1 3 . 9  16 . 9  20 . 0  16 . 9  16 . 9  3 . 1  

9 . 7  2 2 . 6  30 . 6  14 . 5  9 . 7  

65 

3 . 0  

3 . 1  
4 . 8  

7 2  

4 . 6  

1 . 6  

7 9  

3 . 0  

1 . 5  

86 

1 . 5 

3 . 2  

x B 
9o+ 

3 7 . 2  15 . 0  

41 . 5  1 8 . 5  

3 . 2  4 7 . 8  16 . 5  

All 160 1 . 9  9 . 4  16 . 3  19 . 4  20 . 6  14 . 4  7 . 5  3 . 7  2 . 5  1 . 2  1 . 9  1 . 2  

I-II 3 3  
III 6 5  

IV-V 6 2  

2 .  Breadth i n  mm 

9 16 2 3  3 0  37 44 51 58 

3 . 0 12 . 1  3 3 . 3  21 . 2  9 . 1  12 . 1  3 . 0  3 . 0  

7 . 7  24 . 6  29 . 2  2 3 . 1  7 . 1  1 . 5  3 . 1  

3 . 2  19 . 4  35 . 5  25 . 8  4 . 8  4 . 8  

6 5  

3 . 0  

3 . 2  

7 2  

1 . 5  

All 160 0 . 6  5 . 6  18 . 1  2 3 . 8  25 . 0  15 . 6  3 . 1  3 . 7  1 . 9  0 . 6  

3 .  Thi ckness in mm 
Leve l No . 

I-II 
Ill  
IV-V 

6 9 12 15 18 21 

3 3  1 2 . 1  2 1 . 2  12 . 1  18 . 2  9 . 1  
6 5  3 . 1  16 . 9  24 . 6  15 . 4  10 . 8  7 . 7  

6 2  1 1 . 3  14 . 5  9 . 7  22 . 6  16 . 1  

24 

12 . 1  
3 . 1  
6 . 4  

2 7  

9 . 1  

1 . 5  
1 . 6  

30 

7 . 7  
4 . 8  

3 3  

3 . 0  
3 . 1  
4 . 8  

7 9  

36 

4 . 6  
1 . 6  

-
x s 

86 

2 8 , 7  12 . 8  

1 . 5  32 . 6  1 2 . 1  

36 . 3  11 . 0  

0 . 6  

-
x s 

39+ 

3 . 0  16 . 4  9 . 4 
1 . 5  17 . 6  10 . 6  
6 . 4  20 . 6  10 . 3  

All 160 3 . 7  15 . 6  18 . 1  1 3 . 8  15 . 0  9 . 4  6 . 3  3 . 1  5 . 0 3 . 7  2 . 5  3 . 7  

4 .  Bread th- leng th ratio 
Level No . 

5 3  5 8  6 3  6 8  7 3  7 8  8 3  8 8  9 3  9 8+ 

I-II 3 3  3 . 0  
III 6 5  4 . 6 
Iv-v 6 2  8 . 1  

3 . 0  9 . 1  18 . 2  15 . 2  12 . 1  9 . 1  9 . 1  2 1 . 2  
4 . 6  10 . 1  3 . 1  9 . 2  10 . 8  16 . 9  20 . 0  12 . 3  7 . 7  
8 . 1  4 . 8  12 . 8  14 . 5  1 2 . 8  2 1 . 0  4 . 8  6 . 4  6 . 4  

All 160 5 . 6 5 . 0 6 . 9  8 . 1  1 3 . 1  12 . 5  17 . 5  1 1 . 8  9 . 4  10 . 0  

Level No . 

25 35 45 55 65 

5 .  Thi ckne s s -breadth ratio 

75 85 95 105+ 

I-II 33 18 . 2  36 . 4  15 . 2  12 . 1  6 . 1  9 . 1  3 . 0  

III 65 10 . 8  1 8 . 5  2 1 . 6  2 1 . 6  7 . 7  7 . 7  3 . 1  9 . 2  

IV-V 6 2  9 . 7  6 . 4  24 . 2  24 . 2  16 . 1  1 . 6  8 . 1  4 . 8  4 . 8  

Al l 160 8 . 1  13 . 8  25 . 6  2 1 . 2  11 . 9  s . o  6 . 3  1 . 9  6 . 3  

% dis tr ibu tion 

6 .  We ight in gm 
Level No . 

< 3 6 . 5  14 . 5  2 2 . 5  30 . 5  38 . 5  46 . 5  5 4 . 5  6 2 . 5  70 . 5  7 8 . 5+ 

I-II 33 15 . 2  2 7 . 3  1 2 . 1  12 . 1  9 . 1  

I I I  6 5  1 . 5  1 8 . 5  2 9 . 2  2 3 . 1  4 . 6  

IV-V 6 2 9 . 7  2 1 . 0  14 . 5  1 2 . 8  

3 . 0  

4 . 6  3 . 1  
8 . 1  6 . 4  

4 . 6  

4 . 8  

3 . 0  

4 . 8  

3 . 0  15 . 2  

10 . 8  

3 . 2  14 . 5  

All 1 6 0  3 . 7  1 6 . 9  2 2 . 5  17 . 5  8 . 7  5 . 0  4 . 4  3 . 7  2 . 5  1 . 2  13 . 1  

-x s 

81 . 8  12 . 6  
7 9 . 5  1 2 . 9  
75 . 5  1 2 . 6  

-
x s 

5 3 . 2  1 7 . 9  

5 4 . 1  2 4 . 5  
5 7 . 2  26 . 9  

x s 

3 1 . 9  4 3 . 0  

3 7 . 5  6 1 . 6  

50 . 3  7 8 . 4  

Table  6 Burrill Lake : percenta ge frequency d i s tr ibu t ions of s craper 
character i s t ic s  accordin g  to levels  
(a)  character i s t i c s  1-6 
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7 .  Leng th o f  re touch in mm 
Level No . x 

14 . 5  2 2 . 5  30 . 5  38 . 5  46 . 5  5 4 . 5  6;1 . 5  70 . 5  7 8 . 5  86 . 5  94 . 5  102 . 5+ 

I-II 3 3  ll . 1  16 . 7  2 5 . 0  16 . 7  13 . 9  8 . 3  2 . 8  5 . 5 3 9 . 8  

I I I  6 5  7 . 5  14 . 9  6 . 0  1 3 . 4  10 . 4  19 . 4  10 . 4  6 . 0  1 . 5  4 . 5  4 . 5  1 . 5  4 8 . 7  

IV-V 62 3 . 0 8 . 9  2 3 . 9  2 2 . 4  7 . 5  6 . 0  8 . 9  3 . 0  6 . 0 1 . 5  3 . 0  6 . 0 4 8 . 6  

All 160 6 . 5  1 2 . 9  1 7 . 1  1 7 . 7  10 . 0  l l . 8  8 . 2  3 . 5  2 . 9  2 . 4  2 . 9  4 . 1  

8 .  % o f  re touch 
Leve l No . x 

14 . 5  2 2 . 5  30 . 5  38 . 5  4 6 . 5  5 4 . 5  6 2 . 5  7 0 . 5  7 8 . 5  86 . 5  94 . 5  100 

I-II  3 3  1 1 . 1  2 2 . 2  2 7 . 8  2 2 . 2  8 . 3  2 . 8  2 . 8  2 . 8  3 3 . 8  

III 6 5  4 . 5  16 . 4  1 9 . 4  20 . 9  l l . 9  7 . 5  6 . 0  6 . 0 3 . 0  1 . 5  3 . 0  4 1 . 9  

IV-V 62 7 . 5  3 1 . 3  1 6 . 4  2 2 . 4  4 . 5  10 . 4  3 . 0  1 .  5 1 . 5  1 . 5  35 . 2  

All 160 7 . 1  2 3 . 5  20 . 0  2 1 . 8  8 . 2  7 . 1  4 . 1  3 . 5  1 . 8  1 . 2  1 .  8 

9 .  Re t ouch ang le in d e g r e e s  

L e v e l  No . x 
3 1 . 5  3 9 . 5  4 7 . 5  5 5 . 5  6 3 . 5  7 1 . 5  7 9 . 5  8 7 . 5  9 5 . 5  1 0 3 . 5+ 

I-II  3 3  1 . 6  3 . 3  1 4 . 8  2 7 . 9  1 9 . 7  2 3 . 0  9 . 8  7 7  . 0  

I I I  6 5  4 . 8  1 2 . 1  2 1 . 8 30 . 6  l l . 3  14 . 5  4 . 8  7 0 . 5  

IV-V 62 1 . 8  0 . 9  1 . 8  1 1 . 4  2 2 . 8  2 5 . 4  1 2 . 3  1 7 . 5  4 . 4  1 . 8  7 0 . 8  

A l l  160 0 . 7  0 . 3  3 . 0  10 . 0  20 . 7  2 8 . 1  1 3 . 4  1 7 . 4  5 . 7  0 . 7  

10 . D i s pos i t i on of r e t ouch 
Lev e l  No . x 

s S S  E EE SE SEE SSE SSEE 
I - I I  2 1  5 2 . 3  2 3 . 8  14 . 3  4 . 8  4 . 8  

I I I  5 0  3 6 . 0  4 . 0 1 8 . 0  2 . 0 20 . 0  8 . 0  1 2 . 0  

IV-V 4 7  5 3 . 2  4 . 3  14 . 9  1 7 . 0  2 . 1  8 . 5  

All ll8 45 . 8  3 . 4  1 7 . 8  0 . 8  1 7 . 8  4 . 2  9 . 3  0 . 8  

Tab le 6 Burrill Lake : percentage frequency dis tribu tions of scraper 
charac ter i s t ics  according to levels 
( b )  characteris tics 7-10 

The T/B ratio does not  differ s ignificantly be tween levels . 

Weight from the mean values , appears to decreas e , but differences are 
not s tatis tically s ignificant becaus e of  the large s tandard deviat ions . 
However ,  decreases in all three linear dimens ions may indicate a real 
change to lighter implements . 

Retouch length a:nd percentage of retouch 
b e tween levels . 

do  not differ s ignificantly 

Ang le of retouch increases s ignificantly in the top level . 

Disposition of retouch 
. Side s crapers , retouched 
throughout .  

does not differ s ignif icantly be tween levels • 

along one longitudinar marg in , predominate 

Concave working edges expres s ed as a percentage of the total number of 
working edges in each level , are dis tributed as follows : bottom ,  2 8 . 9% ;  
middle , 24 . 1% ;  top 14 . 8% .  Between b o t t om and top levels the decreas e in 
concave edges is p robab ly s ignificant . 

2 2  

s 

2 7 . 0  

2 2 . 1  

25 . 9  

s 

1 4 . 0  

19 . 6  

1 6 . 3  

s 

1 1 . 0  

1 2 . 1  

1 6 . 8  

s 



In sum ,  s crapers used at Bttrrill Lake became smaller with the pas s age 
of  time ; they b ecame a little broader for  their length while concave working 
edges decreased in p opular i ty . Thes e differences wer e  s low and s teady , being 
only s light between consecutive levels .  The intro duction of small Bondaian 
s tone tools was no t therefore accompanied by a s ignifi cant modification of 
s c raper f ashion . Such small changes as did o ccur at  that t ime are seen 
merely as the cont inuation o f  earlier trends which thus b ridge the 
pre-Bondaian/Bondaian t rans i tion . The overall picture for s crapers at 
Burrill is one of  cons ervatism , lit t le inf luenced either by the pas s ing o f  
nearly 20 , 000 years or  b y  a maj or technological change . 

In order to  increas e  the sample s ize , the s crapers  excavated in 1931  
were examined at the Aus tralian Mus eum . Thorpe ' s  rep o r t  (1931)  and the 
s tratigraphic evidence for  the 1 9 3 1  trench b o th sugges ted that all Burrill 
s crapers in the Museum collection marked ' A '  or ' B '  could be  assigned with 
reas onab le certainty to  my t op level . However , when the 1931  s cr apers  
were subj ected to the s ame measurements and observations as  tho s e  from the 
1967-8  excavations , they were  found to be  more like tho se from my early 
levels in mos t  characteris tics , notab ly those concerning s ize . Only in T / B  
ratio an·d the percentage of  concave working edges ( 16 . 6% )  is the 1 9 3 1  s amp le 
more akin to the s crapers from the top level of  1 9 6 7 - 8 . A likely exp lanation 
for  this apparent inconsi s t ency is that , like o ther small ar tifacts many o f  
the smaller s crapers were mis sed b y  the excavators i n  1 9 3 1 , giv ing a s ampie 
which overemphasises the larger s egment o f  the s i ze range . Becaus e the data 
obtained are therefore suspect they are not g iven in tab le 6 .  

Typological Analys is 

Bas i cally I have used McCar thy ' s  typology (McCarthy et al. 1946 ; McCarthy 
1 9 6 7 )  augmented by groupings o f  the observat ions and measurements made 
p reviously . The f ollowing dis cus s ion des cribes the methods used to  f ind 
g roups  of characteri s t ics which bes t portray the indus try . 

Very f ew of  the 160 s crapers are f inely made and thes e have s o  few 
morphological traits in common that they wi ll b e  des cribed individually 
rather than tor tured into unrealis tic  categories . By ' finely made ' I mean 
extensive , regular , evenly spaced s econdary working of ten producing a 
symmetrical f o rm .  Overall there is cons iderable aes thetic appeal . The 
s tone is usually f ine-grained , o therwise  the ab ove traits canno t be eas i ly 
obs erved . 

The maj ority o f  s crapers , however , comprises  amorphous lumps of fairly 
coarse-grained s t one with only short  lengths o f  retouch . Inspection o f  the 
ass emb lage suggested a thick s ide-s craper as the mos t  common f o rm ,  more  
specifically a thick , fairly large flake o r  b l o ck wi th a comparatively shor t 
leng th of retouch along one longitudinal margin . Using thicknes s  and retouch 
length as the main cri teria , I exp lored the p o s s ib i li ty o f  dis tinguishing. this 
putative type by s tatis t ical means . From this analy s i s  I exc luded 
core-s crapers of the hors ehoof  and s imilar varieties , which have a high 
per centage of r e touch , and also end-scrap er s ,  which have other obvious 
characteri s tics to  d i s t inguish  them from the form who s e  definition was 
sought . Pebb le tools on the other hand were included b ecause they 
appeared to have the specified f eatures in common with o ther thick 
scrapers in the assemblage . 

To  analyse  the 136 s crapers remaining , two me thods were  used : 

1 .  P roduct moment correlation coefficients were calculated for  pairs 
of  variables thought to  b e  diagno s tic , p ar t i cularly p airings with 

retou ch leng th and thickne s s . The s t atis tical s igni fican.ce o f  these 
results was inves tigated us ing a tes t s tatis tic  t reated as a s tudent-t 
variab le (Moroney 1962 : 311) . No tewor thy among the results ( tab le 7)  
is the negative correlation b etween percentage of  retouch and thickne s s . 
In other words , retouch length tends t o  be shorter for  a given base 
perimeter on thicker s cr apers . S ince thicknes s  shows s t rong and fairly 
equal positive correlations with b o th breadth and length , and hence 
s crapers tend to increase in s ize uniformly in three dimens ions , percentage 
of re touch may b e  considered as decreasing wi th s i ze . This is cons istent 
wi th a maj o r  group o f  thick , fairly large s crapers  wi th proportionately 
short  retouched margins . Ac tual length o f  r etouch on the o ther hand 
correlates p os i t ively with thickness , and hence with s i ze . Als o  wor thy 
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of  no te is the positive correlation between thicknes s  and ang le o f  re touch . 
The Kenniff  Cave s crapers have this trai t (Mulvaney and Joyce 1 965 : 186) . 

Pair r Remarks 

Thicknes s  Retouch angle . 41 Pos itive - s ignificant 
Thicknes s Leng th . 56 P o s i tive - s ignificant 
Thi cknes s  Bread th . 6 2 Positive - s ignif icant 
Thicknes s  Retouch leng th . 25 P o s itive - s ignificant 
Thickness  % o f  retouch - . 18 Negative - prob ab ly s ignifi cant 
Weight % o f  retouch - . 16 Not s i gnif icant 
Bas e  perime ter % of  retouch - . 12 No t s ignificant 

Tab le 7 Burrill Lake : correlation coe f f icients  be tween selected pairs 
o f  s craper characteris tics 

2 .  Re touch length as a percentage o f  thickne s s  was calculated and two 
frequency dis tribution his tograms plotted : one for s crapers of 

thicknes s  less than 1 8  rrnn ( approximately the mean thicknes s ) ; the o ther for 
s crapers o f  thicknes s equal t o  or greater than 18  rrnn ( fig . 6) . While the 
his togram for thin s cr apers is symme trical and f airly f lat , the distribution 
for thick s crapers is s trongly skewed in favour o f  low retouch leng th/ 
thi cknes s  ( RL /T )  values . This  mode was further inves tigated by extract ing 
all implements with RL /T equal to or les s  than 28% ( the mean value) . 
Examination of the s crapers showed that this group coincided almos t exactly 
wi th the group of  thick , fairly large scrapers wi th proportionately shor t 
working edges p reviously identified by inspec tion , though admi tted ly 
j udgement in b o th cases used the same bas ic  criteria . 

30 

30 

T< 1 8 m m  

T :>18 mm 

Retouch length 
Thickness 

Fig . 6  Burrill Lake : s crapers , retouch length/ thicknes s 

For the s ake of  clarity I will refer to the�e scrapers as group 1 .  
Originally the group contained all imp lement s  I would call pebb le tools 
(cf . White , J . P .  196 7 : 60-5) . To allow comparison o f  these wi th o ther 
members of group 1 ,  I ass igned all obvious pebble tools to  a separate 
category , group 2 ,  using as a cri terion the p roportion o f  pebb le cortex , 
the divis i on being drawn around 30% - 40% . 

Group 3 contains all thick s crapers with RL/T greater than 2 8% . 
Core-s crapers were designated group 4 .  Thin s crapers were p laced in 
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groups 5 - 7  in as cending order of  RL/T values , the divi s i ons being arb i trarily 
spaced to give three equal intervals o f  RL /T . Group 8 comprises all 
end-s crapers . 

Characteristics for each of  the eight group s  are shown in table 8 .  
Diff erences and likenes ses shown in tab le 9 mus t , for at  leas t the two 
following reasons , be interpreted wi th caution : 

1 .  No t all the groups are thought to  rep res ent ' types ' ,  though I c laim 
this for : 

( i )  the minor groups 2 ,  4 and 8 on' the gr-0unds that they have easi ly 
recognis ab le traits that both separate them from o ther g roups  within the 
as s emb lage and match thos e  p ut forward by McCar thy (McCarthy et al . 1946 ) 
and o ther authors as characteristic  of specific  imp lements ; 
( i i )  group 1 be caus e this is a large group with internally consis tent 
traits which separate it from other groups . This does not mean however 
that any one specimen is a distinctive ' type fos s i l ' ; rather the g roup 
should be considered as a mode in a continuous range , defined by certain 
criteria , and with this definition strengthened by o ther characteris t i cs . 

The other group s  ( 3 ,  5 ,  6 and 7 )  result f rom uniform app lication of  the 
cri teria by whi ch group 1 was separated , so that the latter group can be 
comp ared wi th the others . Also the group s  are a convenient way - though 
only one of  many p os s ible ways - of ordering the data for  descrip t ive 
purposes . 

Ul u ..... ... co ..... ... .. ... u ., ... 

� 

<:l H 0 ..... ..c: ... u ..... " Ul 0 0 ... Po .. co ... ..... ""' ""  0 

Group 

S ample size 

Length in mm 

Breadth in mm 

Thickness in mm 

Breadth/ leng th 

Thickne s s /b readth 

Weight in gm 

Retouch length in mm 

% of retouch 

Average retouch angle 

Re touch leng th/thickness 

S ide ( S  & S S )  

End (E & EE) 

Mixed s ide-end 

B 
Others ( /L 

> 90%) 

x 
s 

x 
s 
-
x 
s 

x 
s 
-
x 
s 
-
x 
s 
-
x 
s 

x 
s 
-
x 
s 

x 
s 

x 
s 
-
x 
s 
-
x 
s 

x 
s 

1 

45 

49 . 7  
12 . 0  
38 . 3  
10 . 5  
25 . o  
8 . 1  

7 7 . 8  
12 . 5  
65 . 0  
18 . 8  
54 . 4  
40 . 7  
43 . 1  
14 . 8  
31 . 5  10 . 5  
74 . 6  
i2 . 0  

48 . 9  

11 . 1  

40 . 0  

2 

7 

75 . 9  
20 . 2  
5 8 . 0  
18 . 3  
36 ". l  
9 . 3  

7 3 . 7  15 . 0  
65 . 1  
14 . 9  

214 . 0  
156 . 7  
70 . 0  
23 . 2  
32 . 7  
4 . 7  

78 . 9  
8 . 9  

5 7 . 0  

4 3 . 0  

3 4 

14 7 

52 . 2  55 . 9  
13 . 3  33 . 8  
40 . 5  41 . 1  9 . 6  19 . 8  
21 . 7  47 . 0  5 . 2  23 . 0  
78 . 8  68 . 7  10 . 2 30 . 1  
54 . 4  115 . 3  12 . 7  16 . 5  
53 . 4  310 . 6  
32 . 8  614 . 1  
70 . 5  117 . 1  
25 . 8  51 . 6  
50 . 1  82 . 1  
20 . 7  17 . 9  
74 . 0  86 . 1  8 . 0  5 . 2 

14 . 3  

64 . 3  

21 . 4  

26 . 0  
6 . 0  

43 . 0  

5 7 . 0  

5 

18 

36 . 5  
9 . 4  

29 . 5  
7 . 3  

13 . 3  2 . 4  
81 . 5  13 . 2  
4 7 . 5  
13 . 5  
16 . 4  
9 . 0  

26 . 1  
7 . 4 

2 3 . 0  5 . 5 
62 . 9  
14 . 6  

64 . 7  

5 . 9 

29 . 4  

6 

3,5 

34 . 4  
10 . 9  
2 7 . 5  
6 . 9  

11 . 7 
3 . 0  

81 . 6  11 . 3  
41 . 5  9 . 6  
14 . 0  
8 . 5  

43 . 6  
15 . 3  
42 . 8  13 . 1  
6 7 . 6  
9 . 5 

34 . 3  

25 . 7  

40 . 0  

7 

16 

43 . 9  
12 . 7  
31 . 6  
6 . 8 

11 . 1  
3 . 4  

7 2  . 9  14 .9  
36 . 1  10 . 3  
18 . 5  
17 . 5  
70 . 3  
31 . 0  
55 . 2  12 . 7  
65 . 1  
9 . 6  

25 . 0  

50 . 0  

25 . 0  

Tab le 8 Burrill Lake : charac teristics  of  scraper groups 1-8 

2 .  The characteris t i cs tabulated are not always entirely independent of  

8 

18 

36 . 8  
12 . 4  
24 . 8  
7 . 2  

11 . 9  
5 . 0 

69 . 9  12 . 1  
4 7 . 9  13 . 9  
13 . 2  
11 . 9  
31 . 9  21 . 2  
28 . 0  14 . 1  
6 7 . 9  
10 . 6  
30 . 0  
16 . 0  

81 . 2  

18 . 8  

the criteria b y  which the groups are defined . Only in few cas es can 
they be cons idered independent ly corroborative . For examp le , no importance 
can be claimed for a s ignificant increase in retouch leng th in group 3 ,  
comp ared with group 1 ,  when group 3 is es tab lished on the basis of  a 
greater RL/T ratio . Als o  the charac teri s t ics are no t always independent o f  
each o the r . For example , there are positive correla t ions between those 
exp ressing attributes of s ize , i . e .  length , bread th , thickness ,  weight and 
retouch leng th , whi ch should therefore be cons idered as a s e t . 
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Character is tics 

Groups ..c: 
.µ Q) 00 r-1 

Compared i::: 00 Q) i::: 
(/J r-1 ..c: Cll 
(/J (.) ..c: Q) ..c: ;:l ..c: ..c: .µ i::: .µ (.) 0 (.) 

.µ 'O ,!G ..c: ;:l .µ ;:l 00 Cll (.) 00 0 Q) 0 i::: Q) •r-i ,...:i l'Q •r-i .µ H .µ Q) H ..c: ........ ........ Q) Q) Q) ,...:i l'Q H l'Q H ::;:: p::; � � 

1 cf . 2 2> 1 2> 1 2> 1 2> 1 
1 3 3> 1 3> 1 
1 4 4> 1 4> 1 4> 1 4 > 1  4> 1 4> 1 --
1 5 1> 5 1> 5 1> 5 1> 5 1> 5 1> 5 1> 5 1> 5 
1 6 1> 6 1> 6 1> 6 1> 6 1> 6 6> 1 1> 6 
1 7 1> 7 1> 7 1> 7 1> 7 1> 7 7 > 1  7 > 1  l> 7 
1 8 1> 8 1> 8 1> 8 1> 8 1> 8 1> 8 1> 8 1> 8 -- -- --
2 3 2> 3 2> 3 2> 3 2> 3 3> 2 --
2 4 4> 2 4> 2 4> 2 
2 5 2> 5 2> 5 2> 5 2> 5 2> 5 2> 5 2> 5 2> 5 --
2 6 2> 6 2> 6 2> 6 2> 6 2> 6 2> 6 2> 6 
2 7 2> 7 2> 7 2> 7 2> 7 2> 7 7 > 2  2 >  7 
2 8 2> 8 2> 8 2> 8 2> 8 2> 8 2> 8 2> 8 
3 4 4> 3 4> 3 4 > 3  4> 3 4> 3 
3 5 3 > 5  3> 5 3> 5 3> 5 3> 5 3> 5 3 > 5  --
3 6 3> 6 3 > 6  3> 6 3> 6 3> 6 3> 6 3> 6  
3 7 3> 7 3> 7 3> 7 3 > 7  3> 7 --
3 8 3> 8 3> 8 3> 8 3> 8 3 > 8  3 > 8  3> 8 
4 5 4> 5 4> 5 4>5  4> 5 4> 5 4> 5 4> 5 4> 5 
4 6 4> 6 4> 6 4> 6 4> 6 4> 6 4> 6 4> 6 4> 6 
4 7 4> 7 4> 7 4> 7 4> 7 4> 7 
4 8 4> 8 4> 8 4> 8 4> 8 4> 8 4> 8 4> 8 4> 8 -- -- -- -- --
5 6 6 > 5  6> 5 
5 7 5> 7 5> 7 7 > 5 7> 5  -- --
5 8 5> 8 
6 7 7> 6 6> 7 6> 7 7> 6 7 > 6  -
6 8 6 > 8  6> 8 6 > 8  
7 8 7 > 8  7 > 8  8 >  7 7 > 8  7> 8 -- -- --

Tab le 9 Burrill  Lake : scraper groups 1-8 compared , us ing 
characteris tics  lis ted in tab le 8 ;  
probab ly s ignif icant diff erences under lined ; 
s ignificant diff erences not underlined 

General Cons iderations 

Si ze characteris tics Be caus e of the intercorrelat ion of s i ze charac teris tics , 
s crape rs in groups  1-4 are larger than thos e  in 5-8 , s ince the divis ion was 
made according to thi cknes s .  Pebble tools ( 2 )  and core-s crapers ( 4 )  do no t 
differ s igni fi cant ly from each o ther in s i ze , though this s imilarity may 
result from the small sample  o f  each . However ,  each is  larger in at leas t 
one s i ze attribute than any o ther group . 

Re touch length and percentage of re touch S ince retouch leng th and s i z e  are 
p o s i t ively correlated , s ignificant differences in b o th usually accompany each 
o ther . There is a reversal of this trend when g roup s 1 and 7 are compared ; 
thin s crapers , wi th extens ive retouch proportionate  to the ir thi ckness  and 
hence s i ze , have s igni f i c antly greater re touch than the larger ,  thicker 
s crapers with minor re touch propor t ionate 0 to their thicknes s .  In several 
cas es smaller s crapers have a higher percentage of re touch than larger , but 
the general tendency is  for differences in b o th leng th and p ercentage o f  
re touch to  accompany each o ther . 
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Re touch ang l e  Re touch angle and thickne s s  are pos i t ively cor r ela ted ; hence 
group s 1-4 have s teep er  re touch than 5 - 8 . Core- scrap e r s  ( 4 )  have 
s ignif ican tly s t eep er  r e touch than all other scrap er group s,  excep t p ebble 
t o o l s  ( 2 ) . 

Breadth/ length ratio End-scrap ers  ( 8 )  have lower B /L r a t ios , i . e .  they 
have greater leng th for a given breadth than s everal other scrap e r  g roup s . 

Thi ckne s s/breadth ratio Core-scrapers  ( 4 )  are thicker for a given b readth 
than all other scrap er g roup s . Th 1n , extens ively re touched scrap e r s ( 7 )  

are thinne r per  uni t  of b r e ad th than other scraper g roup s . 

Disposi tion of re touch I have not applied t e s t s  of s ignif icance to the 
f igures  for th is  character is t ic but sugges t they show a fairly obvious 
general t rend for scrap ers wi th minor re touch to be s imple s ide-scrapers . 

S p ecific Typ es of Scrap e r  

Group 1 The preceding l ines of evidence toge ther s ug ges t that in the Bur r i ll 
as s emblage fairly large , th ick s ide -scrapers with p ropor t ionat ely shor t re touch 
are a real and nume rically pr edominan t type . Re touch i s  usually ' crude ' ,  
f ai rly large, i r regular s econdary flakes having b een removed . They are 
th inne r and les s s t eeply re touched than cor e-scrap e r s , les s mas s ive than 
p ebble tools . They are very unlike end- scrap ers wh ich are ligh t e r , have 
the i r  maj or r e touch p arallel to the la teral axi s,  and are usually de licat ely 
re touched . Comp arisons of group 1 wi th the other, le s s  well-de f ined g roup s 
( 3 , 5 ,  6 and 7 )  show no di f f e rence s re ally indep endent of the cr i t e ria  by 
wh ich the group s were s ep ara ted at  fai rly arb i t rary poin t s . The s e  g roup s 
should b e  looked upon as p ar t  of a con t inuous range of which, in frequency 
d i s t r ibut ion t e rminology, they form the tails and group 1 the mode . 

Core -s crapers ( 4 )  The s e  I d e f i ned according t o  t h e  canons o f  s t andard 
typology . Hence , though I have shown metr ically that , compared wi th other 
scrapers , core-scrap e r s  are thicke r for a given width and they have s t eeper 
re touch and a higher p ercen tage of re touch , some of the s e  ar e the cr i t eria  by 
wh ich, wi th le s s  mathemat ical rigour , the group was def ined . The me t r ical 
da t a , though not there for e independ ently cor roborat ive, do never thele s s  
s ub s t an t i a t e  t h e  validity o f  the or ig inal ob s e rvat ions . W e  �us t however 
app reciate that the s ample is very small and the indep endence of the typ e 
may b e  ques t ioned in future . 

Pebb le too ls (2 )  Though the s e  are more mas s ive and have a greater  
propor t ion of p ebble cor tex than group 1 scrapers , they  are alike in  other 
t r a i t s . At f i rs t glance, s i z e and p ropor t ion of pebble cortex could s e em 
to be  two indep enden tly corroborat ive trai ts  indica t ing a real typolog ica l 
difference . However , nearly all Burr ill imp lements are made f rom p ebb les . 
Thus larger implement s  will tend to res emble their p arent p ebbles more  
clos ely than smaller and re tain a greater  p ropor t ion of  p ebb le cor tex . 
On this as sump t ion, the amoun t  of cor tex will no t b e  independent of s i ze . 
There is thus no s t rong cas e for s ep ara ting the two g roup s . Group 2 might 
only be  the more mass ive end of a con tinuous range in wh ich group 1 is  the 
mode . 

Extens ive ly re touch e d  s crapers (3,  6 and 7 )  and end- s crapers ( 8 )  Ext ens ive ly 
re touched scrap ers  include mos t of thos e I previous ly described as ' f inely 
made ' , of which the remainde r are end- scrapers . Many f inely made scrapers  
are delica t e ly re touched, including some which many prehis torians would 
clas s i fy as ' thumbnai l '  scrap e r s  (Hale and Tinda le 1 9 30 : 1 89 ; McC ar thy e t  a l .  
1 9 46 : 4 2 ) . The s e  small scrap ers , common i n  Bondaian a s s emblag es  of eas t ern 
NSW , are well.  de scr ibed by Wr ight ( 1 9 7 0 : 8 7 )  as  having a ' convex scrap er edge 
shap ed like a thumbna i l  placed oppos i t e  the s t riking plat form of a small 
flake ' . At Burr ill , s even thumbnail scrapers  are f rom the top level , four 
f rom the middle , wh ile even f rom the bot tom level  (dep th uni t  8) there is 
one small , de l i ca t e ly re touched end-s crap e r  only a li t t le t oo large to  be 
cla s s i f i ed as a thumbnail scr ap e r  ( f ig . 5 : 3 7 ) . 
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O t h e r  than thumbna i l  s c rape r s , I c an s e e  no s t rong general p a t t e rn o r  
c a te g o r i e s  wi t h i n  g roups 3 ,  6 and 7 ,  even though the re are  many s c rape r s  
f i nely :nade and s ymme t r i cal  i n  f o rm .  S ome a r e  d i s c o i d a l  o r  t end t owar d s  
t h i s  f o rra ;  s ome are  more angular , o f ten wi t h  concave working edges  b e twe en 
the i r  p r o j e c t i on s ; o th e r s  are so var i e d  that they c anno t b e  group e d , howeve r  
l o o s e ly . Even i.n t h e  ' d i s c o i d a l ' and ' angular / concav e ' c a t e g o r i e s  there i s  
cons i d e r a b l e  v a r i a t i on and over lap , and s uch c a t e g o r i e s  a r e  anyway t o o  sma l l  
nume r i c a l l y  t o  s t and a s  v a l i d  t y p e s  wi thin t h i s  as s emb lag e . Ra t h e r  than 
f o r c ing them into  a t y p o l o g y  I p u t  s c rap e r s  in g r oups  3 ,  6 and 7 on r e c o r d  
as individuals b y  d r awing a n d  d e s c r ib ing a l l  b e t t e r  f inished  p ie c e s . 

Group 8 ( e nd - s c r ap e r s ) on the o th e r  hand i s  an i n t e rnally cons i s tent  gr oup 
of reas onab le s i ze . End -s c r a p e r s  have a f in e ly r e t ou ched convex edge a t  the 
d i s t a l  end of a b lade · or long i sh f l ake . 

Tab l e s  10 and 1 1 , s h owing d i s t r i b u t ion through dep th o f  s cr ap e r  gr oups 
and minor c a t e g o r ies , add l i t t le t o  the p r ev i ous data and d i s c us s i on on chang e 
th rough t ime . The i n c r e a s e  in the numb e r  o f  end - s c r ap e r s  i s  already r e co r d e d  
in t a b l e  6 .  Be twe en b o t t om a n d  m i d d l e  leve ls  t h e r e  i s  a s h a r p  drop in 
g r o up 1 in f av o u r  of th inner mo re· ext ens iv e ly r e t o u ched s c rap e r s , but f r om 
mid d l e  t o  t op leve ls  t h e  p e r c en t ag e  o f  g roup 1 r is e s  a t  the exp e n s e  o f  o th e r  
thi ck s cr ap e r s . There  i s  no cons i s t e n t  p a t t e rn o f  change through t ime 
pe rhap s b e caus e t h e  s amp le  f rom each  l eve l i s  t o o  s ma l l  to b e  divided  among 
so many group s . 

Group J L eve l 
4 6 7 1 2 3 5 

I - I I  3 2 . 2  3 . 2  6 . 5  3 5 . 5  3 . 2  1 9 . 4  
I I I  1 4 . 1  8 . 8  7 . 0 5 . 3  1 2 . 3  2 9 . 9  1 2 . 3  1 0 . 5  
IV-V 3 7 . 5  3 . 1  15 . 6  4 . 7 1 2 . 5  7 . 8  10 . 9  7 . 8 

T ab le  10  Burr i l l  Lake : s c rap e r  g r o up s  exp re s s e d  a s  
p e r centages  of  total  s c rap e r s  in e a ch l eve l 

C a t egory D i s co i d a l  Angu lar / concave 

G r oup 3 6 7 3 6 7 

I - I I  2 
I I I  2 2 4 2 
I V-V 2 1 2 

Tab le 1 1  Burr i l l  Lake : d i s t ri b u t i on through dep th of numb e r s  
o f  s c r ap e r s  i n  minor c a t e g o r i e s  wi thin g r oup s 3 , 6 , 7  

OTHER IMPLEMENT S 

P r e -Bond a i an 

Saws w i t h  f inely dent a t e d  edges  ( t ab le 1 2 )  were found only in p r e - Bondaian 
le·vels , two in I V  and t h r e e  in I I I . A l l  are on f lakes . The ang l e s  o f  the 
s aw-edges  are  f a i r l y  a c u t e . T e e t h  are s ep a r a t e d  by t iny p r e s s ur e - f laked 
no t ch e s  r e g u l a r ly s p a c e d  at int e rv a l s  of ab out 2 nun ( p l . 2 : 1 ) . Three  s aws 
a r e  d o ub le edged , e a ch hav ing i ts two edges  adj a c e n t  to a common f a c e  b u t  
no t ched f rom opp os i t e  d i r e c t i ons . 

B ond a i an 

Us e -po l i s h  o c curs a long the marg ins o f  s ix f l akes ( e . g . f i g . 5 : 40 ,  4 2 , 4 3  and 
4 4 ) , the  o th e rwi s e  unmo d i f i e d  mar gins of two f ab r i ca t o r s  ( e . g .  5 : 4 1 ) , and the 
ch o r d  o f  an e louera ( 5 : 4 5 ) . D i s cus s ion o f  the s e  i s  inc luded in the s e c t i on 
deal ing w i t h  imp lement s o f  t h i s  type f rom Currarong . 
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Level Leng th Breadth Thickne s s  E d g e  angle Edge leng th Numbe r  o fl 
in mm in mm in mm in degrees in mm teeth I 

lS 9 
IV 33 2 8  lS { 6 1  

S 4 2 1  10 

IV 4 4  2 4  1 1  
{ S 7 1 4  7 

S S  1 4  s 

I I I  2 0  ? 
4 1  2 8  1 1  

{ so 
S 9  2 3  1 1  J I I I  6 2  S 6  14 4 4  40 1 7  

I I I  3 1  l S  1 1  6 7  2 0 8 

Tab le 12  Burr i l l  Lake : ch arac teris t ics  o f  s aws 

Fabri cators are also dis cus s ed under Currarong . Fab r i ca t o r s  from that s i t e 
we re analysed in the light  o f  J . P .  Wh i t e ' s  1 9 6 8  pap er , whereas the Bur r i l l  s tone 
had been examined ear lier . S ome o f  the Bur r i l l  ma t e r i a l  was subs equent ly 
re-examined , but  I have no t though t it wor thwhile  to  ext end this  t r e a tment to 
the whole s amp le be cause the re are f ewer f ab r i ca t o r s  f rom Bur r i l l  and the data 
ob t ained are s imilar enough t o  tho se  f rom Cur rarong to sugges t that d e t a i led 
re-examination would be  rep e t i t i ous . 

P e r t inent t o  my d i s cuss i on o f  the ma terial  f r om Currarong are the 
f o l l owing char a c t er i s t i cs of the Burr i l l  f laked s t one and f ab r icators : 

1 .  · Leve l I I  in whi ch f ab ri c a t or s  are mo s t  common ( t ab le 3 )  has the highe s t  
incidence o f  quar t z  f lakes and f lakes les s than O . S  in . ( 1  cm) s quare 

( t ab le S ) . 

2 .  Was t e  s tone from one randomly cho s en excavat ion uni t in lev e l  I I  was 
re-examined in the light of Wh i t e ' s  p ap er and my exp e r i ence wi th the 

Currarong ma t e r ia l . There came to l igh t  s ix ad d i t i ona l quar t z  f l akes 
bear ing evidence for b ipo lar f l aking , f rom a t o t a l  s amp le o f  SS f lakes , 4 2  
o f  whi ch are quar t z . There are doub t le s s  f ur ther examp l e s  unr ecorded 
amongs t the Burr i l l  was te s t one . 

3 .  The me an leng th o f  the lS  tabu lated fab r i c a t o r s  ex cavat e d  in 1 9 6 7 - 8  
is  2 . 0 ± 0 . 6 cm . 

Backed b lades Al l  backed b lades f ound at Bur r i l l  are unexcep t i onal 
examp les o f  the as ymme t r i c  bondi p o int . In G lover ' s  t e rms they b e l ong to 
group B in that the i r  leng th / b r e ad th r a t i o s  are no t less than 2 : 1  (G lover 1 9 6 7 ) . 
The 19 comp lete  b ondi points  have the me asu rements shown in tab l e  13 . I n  
s i z e  and shape the bondi p o in t s  f r om Burr i l l  Lake are no t d i f feren t  f r-0m 
thos e f r om o ther s i tes in eas t ern NSW ( Currarong , Curracurrang , Lap s t one 
C reek and S as s af r as )  or fur ther a f i e l d  (Glover 1 9 6 7 : 4 2 4 ) . 

x 
Rang� 

Leng th (mm) 

2 S . 7  ± 4 . 2  
19  - 3 S  

Bread th (mm) 

8 . 1  ± 1 . 3  
6 - 10 . S  

L / B  r a t i o  

/ 
3 . 2  ± 0 . 8 : 1  

2 - S : l  

Tab le 1 3  Bur r i l l  Lake : b acked b l ade dimens i ons 
N= l9 

E loueras Of the s ix e l oueras , f ive show evi dence for u s e  a long the chord edge . 
On two the use-wear is ' cha t t e r ing ' ,  i . e .  the removal o f  sma l l  f lakes f r om one 
face ; one ( f ig . S : 4 7 )  has bruis ing , s imi lar to  bruis ing on a f ab r i ca t or in 
that it invade s  b o th f aces ; ano ther ( f ig . S : 4 5 )  has use-p o l ish  as already 
des cribed ; the las t has light retouch a l ong the cho rd ( f ig . S : 4 6 ) . 

From the 1 9 3 1  excavat ion the e loueras iden t i f ied by McCar thy ( 1 9 4 3 : 1 5 1 ; 
1 9 4 8 : 30 )  were recently examined by me a t  the Aus tralian Mus eum . All  1 8  
show us e-wear i n  the f orm o f  cha t t e r ing along the chord edge ; o n  f ive this i s  
accomp anied by use-p o l i s h . 
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Bone points Bo�e p o ints from s outh coas t s i tes are more fully dis cussed later 
in this report when the larger sample from Currarong i s  des cribed . I n  the 
terms of this des crip tion the f our bone points from Burrill are lis ted in the 
following categories : 

A .  One bipoint o f  split  bone with tips finely ground . 
but the length of  the implement is  about 2 7  mm . 

One tip is broken 

B .  Two short unipoints of  spli t bird bone wi th tips f inely ground and 
p olished ( f ig . 5 : 54 ) . Lengths 28  and 29 mm . 

C .  A p iece of  unsp lit �angaroo fibula ground to a fairly blunt unipo int 
having at its extreme tip use-polish that diminishes rapidly away from 

the tip ( fig . 5 : 53 ) . Leng th 10 7 mm . 

As well as these  defini te imp lements , there are f our point-shap ed pieces 
o f  split bird b one . 

ARTIFACTS FROM SITE M 

Three m2 of the thin shell midden layer contained 102  was te f lakes , one 
bondi point and one elouera . The elouera has along i ts chord edge 
us e-polish of a type seen on an elouera and o ther imp lements  recovered from 
the Burrill shelter . The imp lement types show that s i te M was used 
contemporary with a more re cent phase of occupation at the nearby shelter . 
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I I I  THE CURRARONG S I TES 

ENVIRONMENT 
( f ig . 7 ) 

The Beecrof t Peninsula , some 20 s quare miles (50  k:m2 ) in area , is a 
p lateau of  Nowra S and s tone with a maximum altitude of 300 f t  (91  m) at its 
s outhern end . At i t s  northwestern corner the p lateau is j o ined t o  the 
mainland by a low-lying is thmus s lightly les s  than a mile (1 . 6  km) wide . 
The northern and s outhern enas of  the p eninsula are d i s s e cted by gullies 
carrying s treams from the p lateau to  the sea . Vegetation on the plateau 
top is fairly open and heathlike with shrubs and dry s chlerophyll , while the 
gullies are of ten dense ly wooded . Dr Hewson ' s  report  on the mor� common 
f lora near the excavated s i tes follows in Appendix 2 .  

While archaeological s ites are rare on the central par t  of  the peninsula , 
over a dozen o c cupied rock shelters havP been located in the g�llies at the 
northern and s outhern ends . This clus tering of s ites  is  p ar t ly exp lained by 
the natur e  of  the gullies , which have a number of characteris tics favouring 
human o c cupation . There are rock overhangs suitab le for o ccup ation ; they 
are les s exp o s ed to the weather than eitner the open p lateau or the s teep­
c liffed eas tern shore of  the p eninsula ; they have ample supp lies of fresh 
water and f irewood ; they provide a habitat favoured by certain land fauna , 

Stab i l i zed 
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Fig . 7 Currarong : lo cality map 
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while several creeks have es tuarine conditions in their lower reaches ; they 
allow easy acces s to ei ther the p lateau top or the sea-shore . They are 
thus suitably s i tuated to op timis e  exploitat ion of the varied local resources . 
Additionally , intertidal rock platforms and near-shore reefs , rich in marine 
foods , are more extensive at the northern and southern ends than elsewhere 
along the shore of the peninsula . . The s ites are all in the lower gullies 
near the sea and well represented in their deposits  are species o f  shell fish 
inhab iting a ro cky intertidal zone . 

At the northern end of  the peninsula four such rock shelters ( 35 ° 1 ' 3 7 "  
S . Lat . , 150 ° 49 ' 20 "  E . Long . )  ar_e i n  a gully whose  s tream is a tributary o f  
Currarong Creek (fig . 7 ) . One map names this tributary Blacks Cave Creek , 
indi cating European re cognition of  Aboriginal ass ociations . The f our 
shelters , whi ch were brought to my notice by Mr P . H .  Wooley of Nowra , NSW, 
are beneath overhanging ledges of the plateau top , which at this point is 
below the 50 f t  ( 15 m) contour . All the shelter f loors are at approximately 
the s ame alti tude . For shelter 1 the datum point ( f ig . 9 )  is 2 8  f t  ( 8 . 5  m) 
as l and the top of the dep o s i t  is about 22 ft ( 6 . 7  m) asl . 

A part of  the p lateau s ome 1200 yd ( 1100 m) to the south of  the shelters 
is the origin o f  the nearby creek . The flow of water appears permanent and 
it is unlikely that even severe drought would dry out a deep water hole in 
the s tream bed near shelter 3 .  Below the shelters the creek has a tidal 
zone s ome 600 yd (550  m) in length before reaching the sea . The outlet is  
flanked to the  eas t by an extens ive intertidal reef  while to the wes t  
s tretches a long s andy beach . 

As the es tuarine lower·  reaches o f  the creek beg in les s than 100 yd ( 9 0  m) 
north of  shelter 1 ,  the four s i tes are in an op timum ecological position ,  
being located very close t o  fresh water ye t within easy reach o f  the varied 
food resources of s ea shore , es tuary , gully and p lateau top . 

Three of  the s i tes were chos en for excavation . Ini tial inspec tion 
sugges ted shelter 1 as having the greates t  ar chaeologi cal potential , because 
i t  is the largest  shelter and appeared to  have the deepes t depos it . Though 
smaller , she lter 2 was also chosen because of its  apparently deep mound of  
occupation re fus e . As  the  po tential o f  shelter 3 could not  be easily 
as sessed by visual inspection , its  deposits  were tested by a small cut ting . 
Shelter 4 ,  in which the occup at ion dep o s i t  is a s catter of loos e _shells 
thinly covering bedrock , was not thought suitable for excavation . 

EXCAVATION 
(fig . 8) 

As at Burrill , cuttings were divided horizontally int o  1 m s quares from 
whi ch the dep o s i t  was removed in spits  ranging in dep th f rom 5-15 cm 
according to particular s tratigraphic circums tances . The spits were later 
grouped to form dep th units  as recorded in table 15 . Spits  and dep th units  
follow the depos i t  s lop e indicated by the  underlying bedrock , the j unction of  
levels I I I  and I I  and the modern turf line . As the s tratigraphy is 
uncomplicated I have no t thought it  worthwhile to  show diagrammatically 
either spits or  dep th units . Table 15 records the average dep th be�ow the 
surface for dep th uni t s . 

Shelter 1 Before our arrival the upper dep o s i t  had been dis turbed . Loose  
shell midden ( f ig . 9 : 2 ) , removed presumab ly from the back of the  shelter , 
had been redep os i ted at the shelter mouth over modern turf in which were 
f ound cigare tte butts and mat chs ticks . 

The main excavation in shelter 1 was a 2 m wide transverse cutting 
( trenches 1 and 2) extending from the back of  the shelter to a point 
outs ide the maj or area o f  cultural deposition . Because wi thin this area 
part of  the upper dep o s i t  towards the back of  the shelter had been removed , 
a s e cond cut ting (trenches 6 and 7 )  was made at  the wes tern end of the 
shelter to s amp le an undis turbed s e ction of shell midden beneath the overhang . 

She lter 2 was undisturbed . Because cultural remains other than shell 
were s carce outside the shelter , the 1 m wide transverse trench was not 
extended northward t o  include all the mound o f  o c cupation refus e . Overlying 
the bedrock towards the b ack of the shelter was a thin layer of recent deposit  
(area X) , inve s t igated because it  contained well preserved organic remains . 
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Shelter 3 was dis turbed to  an unknown dep th at the nor thern end . Because 
the s i te was found to be not rich in useful cultural material , �he small 
cut ting was not extended . 

SITE STRATIGRAPHY AND DEPOSITIONAL HISTORY 

Shelter 1 ( fig . 9 )  

Level III (fig. 9 : 8-lO) , directly ab ove bedrock , is  a greyish-white 
coarse sand containing a large amount of sandstone rubb le . Towards the 
back of the shelter the s and is yellow and contains less rubb le . There 
is a s tone industry in the level but no charcoal or o ther organic materials . 
Many of the flakes have smoothed edges , giving them a water-wo rn appearance , 
though the cause of this phenonomen is not known . As the level is composed 
of  deposi tional e lements that are b oth fairly heavy and indes truc tib le , it 
seems probable that both organic materials and finer particles of  deposi tion 
were originally pres ent but have disappeared , caus ing volumetric shrinkage of 
the deposit s ince it was laid down . 

Level II (fig. 9 : 7) is a dark brown sandy s oil marked off  from III by a 
clear s tratigraphic break . Upwards through II the deposit becomes 
progress ive ly darker in tone until it merges with very dark brown topsoi l . 

Level I comprises three elements : top soil (fig . 9 : 6 ) , mainly outs ide the 
shelter and containing a f airly small amount of bone and shell ; all loose 
shell midden , whether obvious ly dis turbed as at the shelter mouth (fig . 9 : 2 ) , 
or undis turbed as at the back of the shelter and inf illing the small pit 
containing burial 2 (fig . 9 : 1) ;  and compact shell midden forming the whole 
volume excavated in trenches 6 and 7 .  

At the b ack of  the shelter trenches 1 and 2 exposed a large pit filled 
with compact shell midden ( f ig . 9 : 3-5) . I t  was dug late in the site ' s  
his tory : both the s tratigraphy and the nature of  its infi lling sugges t it 
was dug and filled during the level I period of deposition . The purpose of  
this pit  is unknown . The deepes t human skeleton in its fill  (burial 1) 
was too near the top of the pit for this to have b een cut primarily as a 
grave . To explain a p i t  towards the back of a rock shelter at Curracurrang , 
Megaw sugges ts the clearing out of accumulated deb ris to increase the shelter ' s  
us eful li fe (Megaw 1968a : 326) . 

Shelte1 s 2 and 3 (fig . 10) 

As nei ther s i te has a us eful s t ratigraphic divis ion within its depos it , 
I have used dep th units alone for the analysis of  the cultural contents o f  
shelters 2 and 3 .  Deposition i n  shelter 2 is mos t ly shell giving way 
laterally to ash j us t  b eneath the overhang . In shelter 3 shell is sparse 
in a matrix o f  very dark sandy soil . 

Shelter Dep th Dep th Level ANU Cl4 age in Cultural/s tratigraphic 
no . cm unit no . years BP as sociation 

Junction of levels II 
and III ; about mid-

1 110 7 II 243 1970  ± 80 point o f  trans ition 
f rom backed b lades to 
fabricators 

2 105 4 386 3 7 40 ± 100 Near ly basal ; shell 
s till pres erved 

Tab le 14 Currarong : radiocarbon dates 
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Figs . 9  (upper) and 10 ( lower) Currarong : sections 

35 

' -- -



2 
O � J c m 

6 

· .\ 

• 
7 9 

I I 
� 

I 

.. 12_. 
/t, . - -

1 4® 1 5� - /ft 
-

I · 1 l�I I I 

� �  

1 , 2  Pebble core-s crapers 

Shelter 1: level III 
3-13 Scrapers 

Shelter 1:  leve l I I I -4 , 5 , 6 , 7 , 9 , 10 , 11 , 12 , 13 
Shelter 2 :  14 , 15 ,  

14 , 15 Thumbnail s crapers 
Shelter 1: level I I I-14 

Shelter 2: 15 

16-18 Eloueras 
Shelter 1: level II-18 
Shelter 2:  16 , 1 7 

Fig 1 1  Currarong : stone imp lements 
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19-21 Use-polished flakes 
Shelter 1 :  level I-20 
Shelter 2 :  21 
Shelter 3: 19 

22-23 Use-polished fabricators 
She lter 1: level I-22 
She lter 3:  23 
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24-31 Fabricators and other b ipolar artifacts as described 
in text 

32-34 

35-39 

40 

41-44 

45 , 46 

Geometric microliths 
She lter 1 :  level I I I  

Bondi points 
She l t e r  1: level I I I - 35 , 36 , 38 
She lter 2 :  39 
She l t e r  3: 37 

Edge-ground axe 
Shelter 2 

Fish hook files 

Shelter 1:  level I-41 , 42 , 4 4 ;  leve l I I I-43 

P o s s ible fish hook f i les 
Shelter 1: level I -45 ; leve l I I I-46 
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THE STONE INDUSTRY 
( table 15 ) 

Enough s t one for  detailed analysis was found only in shelter 1 .  
Preliminary examination of this showed a two-phas e indus trial sequence . 
The Bondaian indus try , whi ch appears only in the upper deposits  at 
Burrill , was f ound to be  b asal ( level I I I )  at Currarong 1 .  In later 
levels (II and I ) , however , backed b lades no longer predominate in the 
small- tool component and are overshadowed numerically by fabricators . 
S crapers , though present throughout ,  were found to  be mos t  abundant in 
level III . 

Shelters 2 and 3 bo th contain backed b lades and f abricators , but 
neither site  has suf f i cient to s ay whe ther their distribution results 
from caus es other than chance . Both shelters , in terms of their 
technological products , are related to shelter 1 but specif ic  as so ciations 
with the two-phas e sequence there are uncertain . 

Dis tribution of  S t one 

Becaus e shelter 1 is fairly rich in s tone , I have pres ented the 
dis tribution of  was te flakes and cores through the s i te ( tab le 16) in 
terms of weight p er uni t volume ins tead of numbers , whi ch would have 
involved more labour . I have no t shown dis tributions of this type for 
shelters 2 and 3 in which excavation cuttings were small and s t one is 
sparse . 

Leve l 

I 
I I  
I I I  

x 

Pit A 

9 7 8  9 16 

9 7 8  9 16 

B 

212  
6 9 0  

4 9 7 8  

1940 

SQUARE 

c D E F 

1158 1 8 7 8  8 7 3  1000 
784  3652  1045 13 50  

1087  8829  1 9 9 9  2 3 5 4  

9 0 5  4501 1333  1616 

Table 16 Currarong shelter 1 :  distribution of cores and 
was te  f lake s in gm per m3 

x 

103 8 
16 7 4  
3 6 5 8  

Table 16 shows that i n  a l l  levels s t one is mos t frequent i n  square 
D at the mouth of  shelter 1 . As s tone is concentrated j us t  ins ide the 
mouth of the Burrill shelter , perhaps  this par t of a rock shelter was 
generally f avoured as a working area . I t  is a pos ition with maximum 
daylight while s ti l l  being sheltered . 

As the Currarong s ites are in the s ame s eries of  quar tz sands tones 
as the Burrill rock shelter , there are s imilar s ources of  s t one availab le 
in each locality . At both , quartz , rhyo lite and quartzite  were us ed 
extens ively ; porphyry is ab sent from the Currarong indus try , though common 
at Burrill ; a non-local red chert , used fairly extensively at Currarong , 
is abs ent from Burri ll . 

Dis tributions of was te flake s ize and s tone type at Currarong are 
shown in a later s e c t ion ( t ab les 20  and 22) where the data are germane to 
the dis cus s i on .  

S crapers (fig . 1 1 : 1-15 ) 

She lter 1 As there are only 42 s crapers from shelter 1 ,  I have not 
at temp ted to analyse their characteris tics according to dep th dis tribution . 
Ins tead the s amp le is examined as a whole ( tab le 1 7 )  and compared with the 
Burrill Lake s crapers which are made of s imi lar s tone . 

Compared with the various levels at Burrill the Currarong shelter 1 
scrapers are : 

1 .  more like the middle and b o t tom levels a t  Burrill in edge angle ; 
2 .  mo s t  like the middle level in percentage of margin retouched , 

percentage of s imp le s ide s crapers in the s amp le , and B /L ratio ; 
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She l t e r  1 Shelter 2 Shelter 3 
Gr and 

Maximum depth ( cm) 2 6  4 8  6 0  7 2  8 3  9 8  107 115 1 3 3  1 4 8  3 0  6 0  9 0  1 2 0  3 0  6 0  9 0  t o t a l  

Dep th uni t 1 2 3 4 5 6 7 8 9 10 Total 1 2 3 4 Total 1 2 3 To tal 

S tr a t igraphic level I II  I I I  P i t  

S crap e r  3 1 1 1 4 10 8 3 3 1  2 3 5 1 1 2 3 8  

S c rap er , p ebb le-core 1 1 2 2 

S cr ap e r , thumbnai l 1 2 2 2 1 1 9 1 1 1 1 11 

Backe d b lade , asymme tric 1 7 4 1 1 14 1 3 1 5 2 2 2 1  

Backe d b lade , geome tric 1 5 2 2 2 12 1 1 2 1 1 15 

Backe d b lade , mi s c . 1 1 5 1 1 9 1 1 10 

E l oue ra 2 2 1 1 1 l ?  1 9 2 2 11 

Fab r i cator 4 5 4 6 4 10 2 1 1 3 7  2 1 1 2 ?  6 3 2 2 7 5 0  

Other bipo lar ar t i f a c t  5 1 1  8 10 18 19 3 7 5 3 89 5 2 1 8 5 2 7 104 

Us e-p o l ished 2 1 1 1 3 2 2 1 1 2 16 1 1 1 2 3 20 

(;.) I Flake w i th gum 2 2 2 

\0 Fish hook file 3 1 4 4 

Axe , gr ound 1 1 1 1 2 

Other ground s tone 1 1 1 3 3 

Hamme r 7 1 2 3 1 1 1 16 1 1 2 1 1 19 

Anv i l  1 1 1 3 3 

Ochre penci l 2 2 2 

' 4 
Fish hook 1 1 1 1 2 2 

Fish hook b lank 4 1 5 2 2 1 1 8 

Bone point : A 6 6 1 1 7 

B 1 4  14 1 2 2 5 6 1 7 26 

c 4 4 2 2 6 

D 4 4 4 

E 2 2 1 1 3 

Other b one artifact 2 2 1 1 1 1 4 

Table 15 Currarong : distribution o f  imp lements 



Thumbnail 
O ther 

Thumbnail 
Other 

Thumbnail 
Other 

Thumbnail 
Other 

Thumbnail 
Other 

Thumbnail 
O ther 

Thumbnai l 
Other 

Thumbnail 
Other 

Thumbnail 
O ther 

Thumbnail  
O ther 

N 

9 
33 

N 

9 
33 

N 

9 
3 3  

N 

9 
33 

N 

9 
3 3  

N 

9 
33 

N 

9 
33 

N 

9 
3 3  

N 

9 
3 3  

9 
2 9  

16 2 3  

7 . 1  14 . 3  

30 37 

1 .  Leng th in mm 

4 4  5 1  58 65 7 2  7 9  

2 . 4  4 . 8  2 3 . 8  16 . 7  11 . 9  2 . 4  2 . 4  4 . 8  2 . 4 2 . 4  

9 16 2 3  

2 . 4  14 . 3  4 . 8  

30 

2 .  Breadth in mm 

3 7  4 4  5 1  5 8  65 

9 . 5 2 3 . 8  19 . 0  9 . 5  2 . 4  4 . 8  7 . 1  

6 9 1 2  

11 . 9  7 . 1  2 . 4  

1 5  

3 .  Thicknes s  in mm 

18 2 1  24 2 7  3 0  

2 1 . 4  1 1 . 9  9 . 5  1 1 . 9  2 . 4  2 . 4 4 . 8  

5 3  5 8  6 3  

4 .  Breadth/ length ratio 

68 7 3  7 8  8 3  88 93 

2 . 4  7 . 1  4 . 8  2 . 4  2 . 4  
4 . 8  2 . 4  4 . 8  14 . 3  11 . 9  7 . 1  7 . 1  11 . 9  4 . 8 

5 .  Thickne s s /breadth ratio 

72 

2 . 4  

3 3  

98+ 

2 . 4 
9 . 5  

25 35 45 55 65 75 85 95 105 115 

9 . 5  4 . 8  2 . 4 2 . 4  2 . 4 

9 . 5  14 . 3  1 1 . 9  7 . 1  16 . 7  4 . 8  9 . 5  2 . 4  

6 .  Weight in gm 

86 

7 9  

3 6  

125 

2 . 4  

< 3  6 . 5  14 . 5  22 . 5  30 . 5  38 . 5  46 . 5  5 4 . 5  6 2 . 5  7 0 . 5  78 . 5+ 

14 . 3  7 . 1  
2 3 . 8  21 . 4  1 1 . 9  4 . 8  2 . 4 2 . 4  

7 .  Leng th o f  retouch in mm 

1 1 . 9  

90+ 

86 

39+ 

x s 

38 . 8  20 . 4  

x s 

29 . 7  14 . 4  

x s 

17 . 6  14 . 3  

x s 

7 8 . 6  12 . 8  

x 

52 . 4  2 5 . 1  

x s 

4 8 . 7  113 . 8  

14 . 5  22 . 5  30 . 5  38 . 5  46 . 5  5 4 . 5  6 2 . 5  70 . 5  7 8 . 5  86 . 5  9 4 . 5 102 . 5+ x s 

4 . 8  4 . 8  4 . 8  4 . 8  2 . 4  
2 . 4 7 . 1  16 . 7  2 3 . 8  1 1 . 9  4 . 8  7 . 1  2 . 4  2 . 4

} 48 . 1  29 . 8  

8 .  % o f  retouch 

14 . 5  22 . 5  30 . 5  38 . 5  46 . 5  54 . 5  6 2 . 5  70 . 5  7 8 . 5  86 . 5  94 . 5  102 . 5+ x s 

2 . 4  4 . 8  7 . 1 2 . 4  2 . 4  2 . 4  
9 . 5  1 1 . 9  11 . 9  1 1 .9 14 . 3  4 . 8  4 . 8  2 . 4  

9 .  Retouch ang le in degrees 

3 1 . 5  39 . 5  4 7 . 5  55 . 5  6 3 . 5  7 1 . 5  79 . 5  8 7 . 5  9 5 . 5  103 . 5+ 

14 . 3  7 . 1  
2 . 4  7 . 1  16 . 7  2 3 . 8  11 . 9  14 . 3  2 . 4  

s S S  E 

5 . 3  
39 . S  5 . 3  5 . 3  

EE 

10 . Dispos i t ion of retouch 

SE SEE S SE S SEE 

7 . 9  10 . 5  
18 . S  2 . 6  2 . 6  2 . 6  

2 . 4  4 . 8
} 4 3 . 8  1 5 . 7  

x s 

70 . 6  10 . 2  

Tab le 1 7  Currarong shelter 1 :  percentage frequency distributions for 
s craper charac teri s t ics 
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3 .  in all attributes related t o  s i ze , more like the middle t o  top levels ; 

4 .  mos t  like the top level in T/B  ratio and percentage of  working edges 
that are concave ( 4 . 8% at Currarong) ; 

5 .  unlike Burrill in the low percentage of s imple end s crapers , whi ch 
are replaced at Currarong by compos ite s ide-end categories . 
The above comparisons do not show conclus ively that Currarong s crapers are 

linked more s trongly to  s crap ers from contemporary rather than ear lier levels 
at Burrill . However ,  this is  hardly surpris ing s ince the Burrill  s crapers 
show little real change through time . On metrical evidence alone , Currarong 
s crapers f i t  exactly into the Burrill range drawn f rom all levels . 

Some dif ferences however are revealed by s t andard typological and other 
non-metrical ob s ervations . At Currarong there are : 
1 .  les s concave working edges than even the top level at Burrill ; 
2 .  no end s crapers made on longish f lqkes or  blades which seem a 

dis tinct type in all levels at Burrill ; 
3 .  apart from thumbnail s crapers , no other f inely made s crapers 

which are pres ent if rare in all Burrill levels . 
Because of the small s amp le , differences 2 and 3 could have ari s en by chance . 
The overall impres s ion i s  that the maj ority of s crapers from b o th Burrill  
and Currarong are  fairly amorphous and made on poor quali�y s tone . 

With the ab s ence of o ther f inely made scrapers at Currarong , thumbnail 
s crapers s t and out clearly as a group . They are small , uniform in shape , 
delicately retouched and often made of the same fine-grained quar t z i tes and 
rhyoli tes used for b acked b lades . Re touch is  usually at the dis tal end 
and extends from there along part of the two adj acent margins . Their s tatus 
as a type apart from o ther s c rapers in the as semblage is supported by the 
frequency dis tribution of  s craper weight ( f ig . 12 ) , whi ch shows at the 

6 

4 

0 1 0  1 0 0  l O O O g m  

Fig . 12 Curraro�g she lter 1 :  dis tribution for log  weights  of  s crapers ( S ) , 
thumbnail s crapers (T)  and core-scrapers ( C )  

lighter end o f  the range a distinct mode coincident wi th the thumbnai l 
s craper clas s . At Burri ll , on the other hand , they are les s dis tinct as 
a type , both in terms of s i ze and in retouch character i s t i cs . Thumbnail 
s crapers have b een clas s ified as ' microlithic ' (McCar thy 19 6 4 : 208) , though 
s crapers with their charac teris tics  are not rigidly conf ined to mi crolithic 
levels as defined by the presence of  backed b lades (Glover and Lampert 1969 ) . 
At Burrill there i s  at leas t one small , delicately retouched s craper low in 
a p re-Bondaian level where b acked b lades are absent , though the maj ority are 
in the Bondaian . At Currarong 1 thumbnail s crapers are contemporary wi th 
backed b lades and show no evidence for continuing later , though we should 
observe that s crapers of  any kind are uncommon in the upper part of the 
dep os i t . 

There are no horsehoof cores at Currarong , apar t from one doub tful 
specimen , but there are two pebb le core-s crapers (fig . 11 : 1 ,  2 )  of  a kind 
not found at Burrill . Thes e  have the s teep , overhung working edge 
characteristic  of  horsehoof cores and they are s imilar ly mas s ive . They 
might thus be within this  as s emb lage functionally equivalent to true 
hor s ehoo f cores in o ther as semblages , with the difference caused by pebbles  
b eing used  as raw material . 

She lters 2 and 3 Be caus e only a few scrapers were recovered here , s crapers 
f rom shelters 2 and 3 have not been analys ed in the same way as thos e  from 
shelter 1 .  A subj ective appraisal o f  the s ix s crapers from shelter 2 
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suggests  they would s tand as a s amp le rep res entative of the shelter 1 s crapers . 
Apart from one thumbnail s craper finely made of chert , all specimens in the 
g roup lack dis tinctive characteris tics and are made of fairly coarse-grained 
s t one . Shelter 3 yielded only three s c rapers , one of which is a thumbnail 
varie ty . 

Backed blades 

So  that these  can · be  compared with those from o ther s i tes , I follow 
Glover ( 19 6 7 )  in my clas s if i cation and presentation of the data . There are 
thus two main categories : group A ,  compris ing backed b lades with length/breadth 
ratios les s  than 2 : 1 ,  and group B with L /B ratios equal to /greater than 2 : 1 .  
Broken or doub tful backed b lades are as s igned to  a third group . Dividing 
the Currarong sample metrically in this way corresponds c los ely to my more 
subj ective clas s ification by s t andard typology into geometric microlith (A) 
( f ig . 11 : 32-4)  and the asymmetric b ondi p o int (B) (fig . 11 : 35-9) . 

Although this division is often made by Aus tralian ar chaeologis ts 
( e . g .  McCarthy 196 7 )  the s t atus of  geometric microliths and b ondi points as 
independent formal types  is doub tful . On one hand the subj ective divis ion 
o f  backed b lades is  sub s tantiated broadly by L/B  r atios , b o th f o r  Currarong 
and for  the Wes tern Aus tralian Mills tream collection (Glover 19 6 7 : 419) . At 
Burrill and Currarong this difference seems supported further by the 
dis tribution of  the two forms , Burrill having b ondi points only whereas at 
Currarong the b ondi point / geometric  micro lith ratio is  1 . 3 : 1 .  

However ,  within the Currarong 1 s i te there i s  no time-dep th 
dif ferentiation between the two forms and all backed b lades from Currarong 
are made of the s ame types of s tone , quartzite  and rhyolite , both f ine 
grained and pale grey . Histograms for  leng th and breadth of the Currarong 
b acked b lades ( fig . 13)  generally support the idea of the b acked b lade as a 
unitary type with continuous , unimodal distribution of  its  characteris tics , 
though for leng th there is  a hint o f  a b imodal dis tribution which might be 
worth further inves tigation when a larger s amp le o f  tbis kind becomes 
availab le f or analysis . For Curracurrang , a coastal s i te s ome 75 miles 
( 120 km) nor thward , Glover ( 19 6 9 ) , using f actor analysis , interprets  bondi 
points and geometric mi croliths as the different ends of a continuous range , 
rather than independent types . 

6 

Breadth Length 

I � 
8 10 12 14 16mm 

Fig . 13 Currarong : distributions for breadth and length of  backed b lades 

A geometric (L/B < 2 . 0 : 1 ) ,  N 15 
B asymmetric (L/B � 2 . 0 : 1 ) ,  N = 2 1  

The combined sample of backed b lades  from shelters 2 and 3 is a small 
one , but a high order o f  s imilar i ty to that of · shelter 1 is nevertheles s 
apparent in tab le 18 , sugges ting that backed b lades f rom the three s i tes are 
s amp les of  the s ame population . Us ing the above data , group B (bondi points ) 
implements  withs t and close comparison with those  from s i tes elsewhere in 
Aus tralia , thus further supporting Glover ' s  claim for widespread homogenei ty 
in the Aus tralian backed b lade tradition (Glover 196 7 : 424-5) . Backing 
around the butt occurs on 38% of Currarong gr oup B imp lement s  (b ondi p oint s )  
making them s lightly more s imilar to gr�ups from o ther s i tes i n  NSW 
( 14-30% with but t s  backed) than to  the Wes tern Aus tralian Mills tream 
collection where the percentage of but ts  b acked is 6 3% (Glover 196 7 : 424- 5 ) . 
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Length in mm Breadth in mm B/L r a t io 
Group S i te No . 

x Range x Range x Range 

A 1 1 2  14 . 6  ± 4 . 7  9 - 2 8  10 . 3  ± 2 . 2  7 . 5 -15 . 0  1 . 5  ± 0 . 3  0 . 9- 1 . 9  
2 + 3  3 12 . 5  9 . 5- 15 9 . 8  8 . 5 - 1 2 . 0  1 .  3 1 . 1- 1 . 7  

B 1 14  2 2 . 5  ± 4 . 3  14-2 9 8 . 6  ± 1 . 6  7 . 0- 1 2 . 5 2 . 7 ± 0 . 6  2 . 0- 3 . 7 
2+ 3  7 2 2 . 3  ± 2 . 9 2 0 - 2 8  8 . 6  ± 0 . 7  7 . 0- 9 . 0  2 . 6 ± 0 . 5  2 . 1- 3 . 6  

Tab le 1 8  Currarong : dimen s i ons of b acked b l ades 

Fab ricators  or S calar Cores 

On the b a s i s  o f  an ethnograph ic s tudy at  Lake Kop iago in the New Guinea 
High lands , J . P .  White ( 1 9 6 8 )  interp r e t s  the ' fab ricator s '  found 
archaeologi cally in NSW as s ca l a:r core s . Wh ite sugges t s  that , l ike the 
New Guinea specimens , the NSW f ab r i cators are no t imp lements thems e lves but  
the  by-p roducts of an  indus try directed  towards manufac turing small f lakes 
by the b ip o lar te chnique . He argues a reas onab ly c l o s e  s imi lar i ty b e tween 
the New Guine a e thnog raphi c  and the Aus tralian archaeo logi cal s p e c imens on 
the b as is of s i z e , shap e  and f l aking t e chnique . 

In the light o f  Whi t e ' s  s c alar core hyp othes i s  I shall now examine 
evidence from the Cur rarong s t one a s s emb lage within the context of s imil ar 
indus tries  from o ther s i tes  in eas tern NSW . Because f ab r icators  f rom 
Currarong she l t e r  1 are mor e numerous and f rom a b e t t e r  s t rat igraphi c  
context than tho s e  from e i ther Burr i l l  o r  the o ther s i tes  a t  Curr 3rong , I 
have inve s t igated in s ome detail  the shelter  1 specimens and their 
as s o c i a t ions wi thin the s i te . 

She l ter 1 Altoge ther there are 1 2 6  a r t i f a c t s  from shelter  1 having s ome 
o f  the at tributes by whi ch f ab ri cators  are recognised . The whole  gr oup , 
whi ch I term collectively bip o l ar a:rtifacts , i s  sub d ivided as f o l lows : 

A .  ( f ig . 1 1 : 2 2 - 5 )  Thir ty- s even are charac teris t i c  f ab ricators  with the 
full r ange of at tributes lis ted by Whi t e  f or s c alar cores ( 1 9 6 8 : 6 5 8 , 6 6 5 ) . 

E s s ent ially they are ' b ip o lar cores with opp o s ing ends b a t tered , s p l intered 
and b ruised ' ( 1 9 6 8 : 6 6 5 ) . Thi s  i s  b ro ad ly cons i s tent with d e s c r i p t i ons by 
o ther Aus tralian archaeologis ts , including McCar thy e t  a l . ( 19 4 6 : 34)  and 
Wright ( 1 9 7 0 : 8 8 ) , f o r  f ab r icators . 

B .  ( f ig . 1 1 : 2 6 - 7 )  Twenty-nine have one edge b ruis ed whi le the opp o s i t e  
edge shows evidence for  t h e  ar t i f  a c t  having t ransvers e ly snapped 

during f l aking ( c f . Wh i t e  19 6 8 : 6 6 1 ) , though in s ome cases the opp o s i te edge 
takes the f o rm o f  a core p l a t f orm , usually with an angl e  o f  around 9 0 ° . 

C .  ( f i g . 1 1 : 2 8- 9 ) Forty - f our are s livers , narrower than , though s imilar 
in leng th t o , the paten t  fab r i cators (A) and showing only vague b ip o lar 

b ruis ing or s p l intering . 

D .  ( f ig . 1 1 : 30-1)  S ix teen are sma l l  cores w i th s t r iking p la t f orms a t  
opp o s ing ends . S ca lar b ru i s ing or sp lintering , usually invading only 

one face , o ccurs near the edges o f  s ome p lat forms . Thes e cores are l e s s  
f la t  in t ransver s e  cros s - s e c t i on than f abricators  (A) , though not  s igni f i c an t ly 
d i f f erent in length . Gener ally they lack c lear evidence to s how whether they 
are true f ab r i cators  or convent ional small  cores on whi ch b ip olar f l aking i s  
inciden t a l . 

The above categories comp r i s e  the p opulat i on o f  b ip o lar ar t i f ac t s  f rom 
shelter 1 ,  ranging f rom d e f in i t e  f ab r i cators (A) to p os s ib ly conventional 
sma l l  cores (D) . The i dent ical f l aking te chnique and gene�al s imilarity 
in s i ze s ugge s t  they are p ar t  o f  a cont inuous r ange , the d ivi s i ons I have 
made b e ing ar t i f i cial ones f o r  the p urp o s e s  of des crip t ion . In s i z e , shape 
and f laking t e chnique the Currarong f abricators  ( t abJe 1 9 )  app e ar 
indis t inguishab le  from e i ther the archae o lo g i cal examp le s  from o ther s i tes 
in eas tern NSW or the e thnographic specimens from New Guinea (cf. White 1968 : 
t ab le 1 ) . 
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Bipolar artif act categories 

A G-- D 

Number 3 7  44  16 
Length ( cm) 2 . 11 ± 0 . 8  1 . 9 9 ± 0 . 5 6  2 . 2 7 ± 0 . 5 7  
Breadth ( cm) 1 . 8 7  ± o .  7 2  1 . 2  ± 0 . 4 2  1 . 5 9  ± 0 .  7 7  
Thicknes s  ( cm) o .  7 7  ± 0 . 34 0 . 66 ± 0 . 34 1 . 09  ± 0 . 4 2 
B /L ratio 0 . 89 ± 0 . 22 0 . 6 4 ± 0 . 25 0 . 66 ± 0 . 2 8 

Tab le 19 Currarong she lter 1 :  mean and s t andard deviat ion 
values for b ipolar artifacts 
Category B (broken) not shown 

In analys ing the Lake Kopiago material , Whi t e  s elected only those  
specimens ' having two or more · "working edge s "  bif acially bruised and 
splintered ' ( 19 6 8 : 66 2 )  f o r  comparison with NSW f abricators , that is 33% of the 
cores produced by b ipolar flaking collected in the f ield . At Currarong thos e  
i n  category A ,  forming 3 0 %  o f  the range , conform t o  the criteria used by 
White to select his s amp le . The closeness  of the two percentages seems 
further to support the claim for s imilar i ty of the New Guinea and NSW b ipolar 
artifact groups . Furthermore , in personal correspondence , Dr Whi te 
recognises the four clas ses  of  b ipolar ar tifacts I have set up tor  NSW as 
being present in the New Guinea material . 

From his Lake Kopi'ago observations , White sugges ts the NSW fabricators 
are cores whi ch ' probab ly result from the production of  small flakes which 
were mos t ly used as tools without further modification ' ( 19 6 8 : 6 6 4 ) . In the 
middle level at Currarong 1 ,  in whi ch fabricators are mos t numerous ( t able 2 0 ) , 
there is  a not i ceab ly large number of  small unmodif i ed f lakes , mos t  of  which 
are les s than 0 . 5  in . ( 1 . 3  cm) square ( tab le 21) , small enough to b e  the f lake 
component of an as semb lage whose  cores average about 2 cm in leng th . I t  
a t  leas t seems certain from the percentage relationship be tween implements 
and f lakes ( 0 . 9% implement s )  that s tone was knapped in level II  times 
( cf .  White , J . P .  1 9 6 7 : 16 2 ) , whereas this is less cer tain for level I ( 2 . 2% )  
and prob ab ly not the cas e for level I I I  ( 5 . 4%) . The view that, the b ipolar 
ar tif acts and flakes in ques tion are part of the s ame indus trial proces s 
receives b e t ter support  from the fact that a high percentage of each is o f  
quar t z . Breuil and Lantier ( 1 9 6 5 : 63 )  p oint out that the b ipolar me thod o f  
f laking is the only means o f  ' reducing an entire b lo ck of  quartz  to small 
p ieces ' .  Of  the 126  b ip o lar artifacts , 3 7 . 3% are quart z , 14 . 3% cher t ,  
48 . 4% o ther s tone . The dis tribution o f  f lakes by s tone types is  shown in 
table 20 . 

The ab ove evidence sugges ts  that the Currarong shelter 1 fabricators 
result from the p roduction of small f lakes . At Burrill also there is a 
high incidence o f  quar t z  and small f lakes in the level ( I I )  in which 
fabricators are mos t  common . For Sas s afras 1 ,  a rock shelter 36  miles 
(58 km) inland f rom Currarong (Hume 1 9 6 5 ) , there i s  in upper levels a 
s imilarly low proportion of  implements to was te ,  also a large amount o f  
quar t z , although the s i ze dis tribution of  the unmodified f lakes is n o t  on 
record . 

She lters 2 and 3 Like o ther f laked s tone , bipolar ar tifacts are much rarer 
in shel ters 2 and 3 than in shelter 1 ,  and thus canno t b e  analysed with the 
s ame r igour . Of 14 bipolar ar tifacts from shelter 2 ,  s ix are fabricators 
(A) having a mean leng th o f  2 . 13 ± . 5 6  cm which may be compared with 
2 . 3  ± . 34 cm for the mean length o f  s even fabricators from a bipolar ar tifact 
sample numbering 14 from shelter 3 .  These  values are close enough to the 
mean length ( 2 . 11 ± . 8  cm) of the larger s amp le from shelter 1 to sugge s t  
that the three s amp les could be from the s ame population . Of the 2 8  
bipolar artifacts from shelters 2 and 3 ,  15 a r e  o f  quar t z , one is  o f  chert , 
11 are of o ther s t one , while one is of  b o t tle glass , presumab ly European 
.in origin . 

Despite the obvious s imilari ties uf the b ip olar ar tifacts from these 
two shelters to  thos e  from shelter 1 ,  there seems to  b e  a dispar i ty in the 
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Level 

Top 
Middle 
Bot tom 

Tab le 20 

Leve ls 

I Top 
Middle 
Bottom 

Shelter , 
level 

2 ,  Upper 
Lower 

3 ,  Upper  
Lower 

S i ze dis tribution % S tone type % To tal 

<0 . 5  in . sq 0 . 5- 1  in . sq 1-1 . 5  in . sq > 1 . 5  in . sq Quar tz Chert Other No . Weight 
( 1 . 3 cm sq)  ( 1 . 3-2 . 6  cm sq)  ( 2 . 6-3 . 8  cm s q )  ( 3 . 8  cm s q )  (gm) 

17 . 2  6 1 . 7 16 . 7  4 . 4  26 . 9  9 . 2 6 3 . 9  2 2 7  2022 
69 . 4  2 7 . 8  2 . 5 0 . 4  5 3 . 7  14 . 4  31 . 9  1495  2 800 
39 . 2  5 3 . 2  6 . 6 1 . 0  13 . 5  6 . 1 80 . 4  1057  3620  

Currarong shelter 1 :  dist ribution o f  unmodified flakes based on squares lD  and 2D in levels II  and III 
and all squares in level I 

Bipolar artif act dis tribut ion O ther As a percentage of f lakes 

A B c D Total 
cores 

Group A Other cores 

5 3 4 0 12 18 2 . 2  7 . 9  
31  22  38 13  104 25 2 . 1  1 .  7 

1 3 3 3 10 30 0 . 1  2 . 8  

Tab le 2 1  Currarong shelter 1 :  dis tribution of  bipolar artifacts 
and non-s calar cores 

Size dis tribution % 

<0 . 5  in . s q 0 . 5-1  in . sq 1-1 . 5  in . s q > 1 . 5  in . s q 
( 1 .  3 cm s q )  ( 1 . 3-2 . 6  cm s q )  ( 2 . 6-3 . 8  c m  s q )  ( 3 . 8  cm sq)  

33 . 9  5 7 . 2  6 . 7  2 . 2  
26 . 3  65 . 6  6 . 1  2 . 0 

3 3 . 5  6 L l 4 . 8  0 . 6  
37 . 8  55 . 5  5 . 2 1 . 5  

S t one type % 

Quar tz Chert  

26 . 7  21 . 7 
5 . 0  6 . 1  

25 . 1  25 . 8  
34 . 1  1 7 . 8  

Tab le 22  Currarong shelters 2 and 3 :  dis tribution of  unmodi fied flakes 

T o t a l  

Other No . Weight 
(gm) 

5 1 . 6  180 6 75 
88 . 9  9 9  4 8 4  

49 . l  1 6 7  4 2 9  
48 . 1  135  4 86 



relationship o f  fabricators t o  unmodified f lakes compared with the middle 
level at shelter 1 .  In tab le 2 2 , flake distributions of  shelters 2 and 3 
are roughly divided , at ab out half depos i t  dep th , into ' upper ' and ' lower ' 
to expose  p os s ib le time differences in the distributions . Bipolar ar tifacts 
come from both levels at the two s ites but are not numerous enough to be  
divided according to  dep th . I t  can be seen that there are  much lower 
values for small unmodif ied flakes and for the us e of quar t z  as raw material . 
This s i tuation also holds for the top level of shelter 1 ( tab le 20) . 

For none of thes e  three s amp les does the imp lement to f lake percentage 
sugge s t  that s tone was definitely worked on the spot : 2 . 2% for the top level 
of  shelter l ;  5 . 7% for shelter 2 ;  2 . 0% for shelter 3 .  We may note further 
that the percentage relationship s between fabricators and f lakes in the 
three as s emb lages are very close : 2 . 2% for the top level of shelter l ;  
2 . 2% for  shelter 2 and 2 . 3% for shelter 3 .  However , in contras ting these  
results with those for the middle level at shelter 1 ,  the smallnes s  o f  the 
three ass emb lages under dis c�s s ion should be borne in mind . 

A s i te with an adequate stone s amp le , difficult t o  explain in the terms 
of White ' s  s calar core hypothesis , is Gymea Bay (Megaw and Wrigh t 1 9 6 6 ) , on 
the coas t some 75 miles ( 120  km) northward from Currarong . Although the 
indus try there seems to have been ' directed towards the p roduction of small , 
squat flakes ' ( 1 9 6 6 : 29 ) , fabricators average 14% of  f lakes , which would appear 
to be too high a percentage for fab ri cators to b e  regarded as the core 
component of  this indus t ry ( c f . White , J . P .  196 7 : 126) . 

Function of bipolar artifacts The ab ove incons is tencies can b e  reso lved by 
thinking of  fabri cators as core-imp lements  rather than s imp ly as cores , As 
imp lements they could have been carried from site  to s ite and thus appear 
in contexts that lack o ther evidence for b ipolar f laking . This would explain 
why fab ri cators are accep tab le as the core component of the s t one indus tries 
at Currarong 1 middle level and S as s afras 1 but no t at Gymea Bay . Evidence 
to  supp ort their us e as imp lements comes from both Burrill and Currarong , 
where altogether s ix fabricators were found with us e-polish along an unbruised 
margin (pl . 2 : 4 ;  figs . 5 : 4 1 ;  11 : 22 , 23 ) . The fact  that s ome fabricators were 
utilised sugge s t s  that o thers could have been . 

Whatever their sub sequent role , i t  is  apparent , however , that fabricators 
were initially the cores formed during b ipolar flaking and that small f lakes 
were the likely end-product of this indus try . From the lack of  trimmed 
imp lements of comp arab le s i ze in s tratigraphic as so ciation at the s ites 
mentiuned for NSW , the s e  f lakes were evidently used wi thout further 
modifi cation . This raises the ques tion as to the function of  the f lakes . 
S ince they might have served many uses , it is imp o s s ib le to specify the 
functions of particular unmodif ied f lakes . However , with a large s amp le 
the mos t  frequent use for the flakes might be deduced from such modes as 
cons is tent preference in flake s i ze and stone type , a repeated 'pat tern of 
s tratigraphic relationship to  o ther artifacts or indus trial traditions and , 
as b ipolar f laking was p opular recently , the mos t  likely e thnographic parallel . 

By such reasoning the . flakes could have been frequently made for the 
death spear (Davidson 1 9 3 4 ) , a wooden spear to whi ch s tone flakes were 
gum-haf ted in one or two rows , s everal inches in length , near the tip of  the 
spear . The evidence for this is as fo llows : 

1 .  Death spear b arb s were always unmodified flakes (Davidson 1934 : 149 ; 
Mulvaney 1969 : 9 3 )  • 

. 2 .  The flakes used were small . Eylmann (1908 : 3 2 7 )  records . a maximum 
length of  1 cm for f lakes haf ted in death spears by a coas tal tribe in 

S outh Aus tralia ; a specimen from Queens land (Aus tralian Mus eum E60830)  has 
four flakes of lengths in the range 0 . 5  - 0 . 9  cm . 

3 .  Flakes of  qua:r>tz are common in death spear s . Referring to spears in 
European collections , Mulvaney ( 19 6 9 : 9 3 )  s �ys f lakes are ' usually quart z ' ,  

while McCarthy et al. ( 1 9 4 6 : 44)  talks of  ' many kinds o f  s t one including quar t z ' . 
All four flakes in the spear from Queens land noted above are of quar t z . 

Quartz i s  als o common in archaeological levels containing fabricators . 
In Currarong 1 middle level , where fab ricators and small flakes are mos t  
numerous , quar t z  is the commones t  s t one . For Sas s afras 1 Huine (1965 : 40 )  
notes a n  increas e i n  the proportion o f  quar t z  used i n  upper levels where 
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f abri cators are also mos t  numerous . As mentioned earlier , the b ip o lar 
me thod is mos t  sui t ab le for quart z  f laking . 

Following European contact glas s fragment s  were s ome t imes used in death 
spears (Ro th 19 03 : 5 8 ;  E theridge and Whitelegge 1907 : 24 7 ; Davidson 19 34 : 147- 8 ; 
Mulvaney 1 9 6 9 : 9 3 ) . From 12  cm below the surface o f  shelter 2 at  Curr arong 
came a glass ar tifact  bifacially f laked on two adj acent margins while b o th 
opp o s ing margins are broken . Though no t a true f ab r i cator (A) , i t  
nevertheless falls within the range o f  bipolar ar tifacts  des cribed above 
( i . e .  group B) . 

4 .  A fairly iarge number of  f lakes was haf ted in each spear . E s t imates 
made from the row leng ths on record , al lowing 1 in . ( 2 . 6  cm) for  each 

f lake , range from eight ( c f . Eylmann 1908 : 3 2 )  to 36 ( cf . E theridge and 
Whi telegge 1907 : 2 44)  f lakes per spear . A spear f rom the Sydney d i s tr i c t  
illus trated b y  Collins ( 1 7 9 8 : 4 3 9 )  has ten f lakes . Mulvaney ( 1 9 6 9 : 9 3)  records 
a maximum o f  2 2  f lake s for spears in Eurqp ean collections . The Queens land 
spear in the Aus tralian Mus eum , however ,  has only f our flakes . 

The abundance o f  small f l akes in shelter 1 middle level sugges ts a 
function which required thes e  f lakes in cons iderab le numbers . The comb inat ion 
of  the b ipolar flaking technique and the use of  quar t z  was perhaps an 
e f f icient me thod to  produce small flakes in quanti ty .  

5 . The death spear seems logically accep tab le as a replacement for  a putative 
earlier spear typ e in whi ch backed b lades were gum-haf ted as b arb s and /or 

p o ints (McCar thy 1943 : 149 , 19 6 7 : f ig . 26 ; Mulvaney 1960 : 7 9-80) . Us e-wear 
along the chords of  s ome b ondi poihts , however , sugges ts that backed b lades 
were no t used exclus ively for spears (Moore 1 9 7 0 : 5 9 ) . Certainly s ome backed 
b lades were gum-haf ted in nor theas tern NSW (McBryde 1 9 6 8 : 8 9 )  but the function 
of  these is unknown . Wi th reference to death spear b arb s Mulvaney ( 19 6 9 : 9 4)  
no tes that  ' i t has been sugges ted that  these formles s f ragments were degenerate 
sub s t i tutes for  care fully trimmed backed b lades . . .  however this p laus ib le 
interpretat ion remains unconf irmed ' .  

Provided we accep t that the NSW f abricators result f rom deliberate small 
flake production , this funct ional argument gains some support  from the 
rep lacement over t ime of  backed b lades by fab r i cators at b o th Currarong 1 and 
S as s af ras 1 .  At Sassafras 1 the backed b lade / f abricator ratio  gradually 
changes through succes s ive levels in favour of f ab r i cators (Hume 1965 : 24-5) . 
By this argument gum-haf ting o f  small s tone ar t ifacts  as sp ear b arbs remains 
cons tant , al though the form of the haf t ed ar tifacts  changes f r om backed b lades 
to unmodi f ied flakes . 
6 .  The eas tern NSW s i tes at  whi ch fabricators are numerous fall  within 

the area of Aus tralia for whi ch death spears are on record (Davids on 
1934 : 123-4) . This distribut ion does no t , however ,  ent irely coincide with 
that of b acked b lades (Mulvaney 1969 : f ig .  28) . 

To sum up this s e ction , White ' s  thesis  of  s calar core / small f lake 
p r oduction as the func tion of NSW fab r i cators is broadly suppor ted by the 
evidence from Currarong and Burr ill , though at b o th si tes f abricators were 
found that had served as imp lements in the ir own right . A better  f i t  for  
the NSW evidence would be a concep t o f  fabricators as cores initially , whi ch 
in s ome ins tances later became imp lements . The fact  tha t Whi t e ' s  argumen t 
has to b e  thus modif ied in detail is  hardly surp ris ing b e caus e o f  the dis tant 
and culturally diff erent area from whi ch his e thnographic parallel has been 
drawn . Accep tance of the view tha t small f lake p rodu c tion was a maj or indus try 
at  a numb er of late s i tes in NSW promp ts the ques tion as to the us e of  the 
flakes . The armament of death spears is one function sugges ted by a number 
of  evidences . 

Us e-p olished Ar tif  acts  

Us e-p o lish o c curs along the margins of  20 artifacts , 16 o f  whi ch are  
s imp le flakes ( f ig . 11 : 19-21) , one is an elouera ( fig . 1 1 : 18) , and f our are 
fab r i cators wi th p o l ish along an unbruised margin (pl . 2 : 4 ;  f igs . 5 : 41 ; 1 1 : 22 , 23 ) . 
S imilar i t ies b e tween these and the use-poli shed imp lement s from Burrill  
( p l . 2 : 2 , 3 ) sugges ted at the outse t  that the two g ro�p s  could be viewed 
collectively . The to tal samp le is thus 22  f lakes , s ix fabricators and 
three eloueras . 
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All share a number of characteris tics . Chattering and b lunting o ccur 
along the polished working edge , whi ch is always a longi tudinal margin , 
usually the more acutely angled , though both margins are equally acute on 
s ix flakes , f ive of whi ch have polish along one margin , while one specimen 
has both margins po lished . Us e-po lish diminishes inward from the margin 
fairly equally acros s  b o th faces . There appears to be  little variation in 
the extent of polish b e tween imp lements , the maximum invas ion of po lish on 
each being detectab le around 10-12 mm from the margin , though becaus e of the 
gradual diminution the actual endpoint is hard to recognis e .  

Under micros cop ic examination s triations in the polish are vi s ib le on 11 
o f  the flakes , two o f  the fab ricators and two of the eloueras . The ang le 
of  these s tr iations to the margin is in all cas es between 80 ° and 85 ° , 
excep t for one outlying value o f  75 ° . They are parallel to each o ther and 
do no t therefore inters ect . On the cleares t examp le (fig . 5 : 42 and p l . 2 : 3) 
they appear equally dis tributed over b o th faces . Of s everal types of  us e-wear 
des cribed by Semenov , the poli?h on this f lake mos t  clos ely resemb les that on 
'whi t tling knives ' ,  us ed for  cut ting wood or bone , in that polishing is along 
the margin of the tool and gradually weakens away from the margin , while the 
s triations lie near ly at right-angles to the margin ( S emenov 19 6 4 : 10 9 ) . The 
large area of polish , the dep th and frequency of the s triations , and the 
b lunting of the margin , together sugges t that cons iderab le physical force 
mus t  have been app lied . A f lake of this small s i ze mus t  have been haf ted , for 
li ttle force could be  app lied if it  were merely held in the f ingers (S emenov 
1964 : 114-5 ) . 

The mos t  likely haf ting method is  indicated by Lawrence ( 1 9 6 8 : 15 3) . 
From the s tudy o f  ear ly accounts of  Aboriginal life in coas tal s outheas tern 
Aus tralia , he concludes that ' the s tone or shell mounted on the spear-thrower 
was the mos t  f requently recorded cutting imp lement ,  being used as a knife or 
chisel in woodworking and as a knife in cut ting f lesh ' .  As the us e-wear 
is unlike ' that described by Semenov ( 1 9 6 4 : 104-5)  for meat knives , the mos t 
fitting interpretation of  the use-polished s tone imp lements f rom Burr ill is 
that they were end-haf ted in spear throwers  to f orm compos ite tools primar ily 
used for woodworking . The tendency for use-wear to be  evenly dis tributed 
over both faces of  the s t one sugges t s  there was no pre ference for ho lding the 
tool with a par t i cular face towards the material being cut (S emenov 1964 : 109) . 
This in turn suggests  the imp lements from Burrill and Currarong were end rather 
than s ide-haf ted . 

Other Uti lised Flakes 

Other than use-po lish there are 105 f lakes from Currarong showing s ome 
degree of utilis ation , usually chattering along a sharp margin . 

Eloueras ( f ig . 11 : 16-18)  

None of  the 11 e loueras conforms to McCar thy ' s  ' ideal type ' ,  which 
resemb les an orange s egment in form and has the who le of the arc trimmed , 
frequently from both margins . Of the Currarong specimens all excep t one , 
of doub t ful s t atus as an elouera , fall wi thin the wider range des cribed by 
McCar thy et al . (1946 : 28 ) . Only a part of  the arc is trimmed , from b o th 
margins on nine of  the specimens , one of whi ch is  trimmed only at the 
distal end of the arc . 

Us e-wear in the form of chat tering occurs along the chord in all cas es . 
On f ive it  is accompanied by s l ight polishing res tricted to the very margin . 
This perhaps is a les s developed vers ion o f  the invasive po lish des cribed in 
the previous s ection f o r  one elouera from Currarong and two from Burrill . 

The af f ini ty be tween these  and the use-polished f lakes has been no ted . 
Some of  the character i s tics common to b o th are shared also by o ther Currarong 
eloueras , even those from which use-p olish is entirely abs ent . Use-wear 
in the form of chattering along the more acute or the longitudinal margins is 
common to all the implements in question , both e loueras and use-p olished 
f lakes . The suggestion made here is that , though typologically they might 
b_e s eparated , functionally they are equivalent . 

This prop o s i tion is inve s tigated further by comparing formal 
characteris tics . In tab le 23 dimens ions of  both eloueras (group 1)  and 
use-polished flakes (group 2) are compared with f lakes having use-wear other 
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than polish . From the latter has been s e lected a group of  f lakes (group 3 )  
showing s ome of the character i s t ics held by the first  two categories : they 
are either longish flakes or b lades . each with chattering along one acute­
angled longitudinal margin . The remaining utilised f l akes compris e group 4 .  

Category Length (=) Bread th <=) B /L N 

1 Eloueras 35 . 0  ± 7 . 2 2 3 . 0  ± 5 . 3  6 7 . 5  ± 15 . 1  11  
2 Use-polished 33 . 9  ± 8 . 8  20 . 2  ± 3 . 8  6 1 . 9  ± 14 . 8 16 
3 Selected utilised 2 7 . 7  ± 5 . 3  14 . 7  ± 3 . 7  5 2 . 9  ± 7 . 7  2 2  
4 Utilised 26 . 5  ± 9 . 3  17 . 0  ± 6 . 8  6 5 . 3  ± 6 . 8  105 

Table 23 Currarong : mean and s t andard deviation values for specific  artifacts 

In the three charac teris tics tabulated , us e-p olished flakes are not 
s ignificantly different from eloueras . However ,  eloueras and us e-po lished 
flakes are each significantly different in both length and b readth f rom 
utilised flakes wi thout polish , even from the group s e lected becaus e of  
greates t apparent s imilarity . This relationship sugges ts that the function 
of the eloueras without us e-p olish was the same as that argued from us e-wear 
evidence for the use-polished eloueras and f lakes from b o th s ites . They 
could have all thus been end-haf.ted as chisels for  use mainly in woodworking . 

Evidence for the hafting of  eloueras comes from Oenpelli in the Northern 
Territory where a comp lete s i de-hafted specimen was found ( S e t z ler and McCarthy 
1950) . The authors ( 1 9 50 : 2 , 4 ) note that use-p olish �s concentrated on one 
surface of  b o th the hafted e louera and an unhafted specimen f rom the s ame 
locality . C .  White ( 1 9 6 7 a : 2 35-6)  ob s erves that mos t  o f  the 9 1  unhafted 
e loueras excavated by S e t z ler and McCar thy ' have a dis t inctive form of us e 
polish along one edge , the gloss  being dull on one surface and bright  on 
the other ' .  

More  intense us e-p olish on one surf ace of a cut ting imp lement indicates 
that it  was us ed with a p ar t i cular surface towards the material being worked 
(S emenov 1964 : 10 9 ) . This sugges ts that all the Oenpelli eloueras were 
s ide-hafted . No t only do the e loueras from Burrill and Currarong give 
evidence of a dif ferent form of haf ting ; the s ugges ted af finity b e tween 
nor thern and eastern forms of elouera has already been ques tioned on 
typ ological grounds (White , C .  1 9 6 7 a : 234-6) . 

Other S tone Ar tifacts 

Flakes wi th hafting gum (p l .  3 : 1) There are two of thes e ,  both from the 
top level of shelter 1 ,  in whi ch other organi c materials were well 
preserved . Each flake has b lack gum thi ckly spread around the b lunter of 
its  longitudinal margins , suggesting it  was haf ted in a manner that allowed 
utilisation of the thin margin . However ,  mi croscop ic examination did no t 
reveal signs of use-wear to provide further clues about function and hafting . 

Fish hook fi les ( f ig . 11 : 41-4 , tab le 24)  There are four of these , all from 
the top level at shelter 1 ,  a level f rom which a fish hook and f ive fish hook 
blanks were also recovered . The f i les are unexcep tional examp les of a range 
found on the NSW south coas t , in which McCarthy ( 1 9 6 7 : 5 8- 9 )  sees two main 
forms : one triangular or leaf-shaped in p lan , usually wi th f lat surfaces , the 
other cylindrical with a cros s  section fairly uniform in diame ter throughout 
its length . Both f o rms are represented at Currarong but whe ther they should 
be  cons idered two d i s t inct types  with dif ferent functional or other 
imp li cations seems que s tionab le .  The use-wear on each is concentrated near 
the pointed tip . 

Earlier than the ab ove files , there is from the b o t tom level one small 
piece of ground quartzite roughly cylindrical in f o rm ( f ig . 11 : 46 ) . I t  
could be  the tip o f  a broken f ish hook f ile but thi s i s  no t certain . 
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Dimens ions 
Reference : 

(cm) Shape 

f ig 11 Leng th Breadth Thickness  P lan Section S t one 

4 1  5 . 5 3 . 3  0 . 3  Triangle Flat Muds tone 
42  7 . 0 2 . 5  1 . 2  Triangle Flat Quartzite  
4 3  6 . 2  3 . 0  1 . 1  Triangle Flat Quartzite  
44  4 . 6  1 . 3  1 . 1  Re ctangle Round Quar t z i te 

Table 24  Currarong shelter 1 :  characteris tics of  fish hook files 

Hammers and anvi ls The 13 complete hammer s tone s have a mean weight of  
218  ± 106  gm  with a range of  90  - 430 gm . All  are natural pebb les that in 
shape tend to be e longated (B/L : x = 56 . 6  ± 14 . 7 ) wi th a f airly round cross 
section (T / B : x = 7 2 . 8  ± 9 . 2 ) . · This form appears to repres ent a selection 
rather than a s ample of lo cal pebb les . Percussion p i t ting is mainly at  the 
ends rather than the s ides , wh ile some are als o p i t ted on the faces sug ges ting 
they were combined hammer-anvil s t ones . McCarthy ( 1 9 6 7 : 80)  als o records an 
elongate varie ty o f  Aus tralian hammer s tone wi th percus s ion marks at each end . 

Addi tionally there are six broken hammer s t ones , also  three deep ly 
p it ted anvil s t ones wi th weights o f  190 gm , 430  gm and 450 gm and wi th f airly 
flat cro s s  sections ( T / B  values : 3 8 , 44 , 46) . On each anvil s t one b o th o f  
the f lat surfaces are pi� ted , wi th a tendency towards localised depress ions 
having a maximum dep th o f  5 mm ( cf . McCarthy 19 6 7 : 80 ) . 

McCar thy e t  a l .  ( 1946 : 58-9)  sugges t a numb er o f  uses for percus s ion 
s tones but warn us that there is very li t tle precise informat ion based on 
firs t-hand obs ervat ion o f  their use by Aborig ines . At Currarong an obvious 
use for hammer s tones would have been detaching shell fish  such as rock oys ters , 
while hammers and anvils could have been used toge ther for breaking open shell 
fish and for  b ipo lar flaking of  s tone . However , as b o th hammers and anvils 
are no t s trong ly concentrated in the she lter 1 levels where bipolar flaking 
is mos t  evident , we cannot say that they were used more for b ipo lar f laking 
than fo r the o ther purposes suggested . 

Axes The two edge-ground axe b lades found at Currarong were petrologically 
examined by Dr  D . F .  Branagan . A complete specimen ( f ig . 1 1 : 40)  f ound 95  cm 
below the surf ace o f  square D ,  shelter 2 ,  is of  a coarse-grained gabbro 
ob tained p o s s ib ly from near Moruya on the coas t s ome 75 miles ( 120  km) to 
the south ( c f . Branagan and Megaw 1969 : 14) . The o ther axe , a broken fragment 
unear thed at about mid-dep th in level II , shelter 1 ,  is of a fine-grained 
b asalt  whose p o s s ib le origin is near the mouth of the Clyde River about 60 
miles ( 9 7  km) s outh of Currarong . 

Other ground s tone Two rather irregular p ieces o f  quar t z i te show marks of  
grinding or rubb ing , each on  i t s  f latter surface . A third piece , f rom the 
top level of shelter 1 ,  might be a b roken f ish  hook f i le but if so it would 
be a unique form . I t s  base has been rounded whi le towards the o ther end 
i ts wid th has been redu ced , b o th modifications be ing ef fected by grinding 
( f ig . 11 : 45 ) . 

ARTIFACTS OF BONE AND SHELL 

Bone Points  ( f ig . 14)  

The 46 b one points f rom the three Currarong shelters have a range of  
forms very s imilar to  those f rom Durras Nor th and I therefore describe them 
us ing the same termino logy and clas s i f i catory sys tem (Lampert 1966) . For 
reasons previous ly s tated (Lampert  1966 : 101) , length is  the only maj or  
dimens ion though t re liable  enough to support typo lo gical d i s t inct ions , which 
are b ased more on o ther ob servat ions . I lis t the Currarong bone p o ints in 
the f o llowing classes . 
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Fi g . 1 4 Currarong : b one p o in t s  ar range d  in group s des cribed in text 

A .  ( f ig . 1 4  e )  Five b ip o i n t s  o f  sp li t  bone , f our o f  which have the 
visible remains o f  a medial b and o f  haf t ing gum . The tips  are f inely 

g round and p o lished . Leng th : x = 3 7 . 8  ± 9 . 8 ; range = 3 2-5 4 mm .  
B .  ( f ig . 14 f )  Twenty-eight unip oints o f  sp l i t  b one , two o f  whi ch have 

remains o f  gum near the b as e . They are s imi lar to the b ip o i n t s  (A) 

1 3  

35 

in the treatment o f  their t ip s . Length : x = 24 . 4  ± 9 . 0  mm ;  range = 13-62 mm .  

C .  ( f ig . 14 a ,  b )  S ix hollow p o in t s  o f  unsp l i t  b ird b one , f ive o f  which 
are unipoints e ach with the b u t t  f o rmed b y  p ar t  or a l l  of the shaf t 

head , whi le one i s  a b ipoint ( f ig . 14 a) . On f our specimens a sharp t ip has 
b een formed me rely by snapp ing the shaf t d i agona l ly . There is us e-po lish 
on thes e , concentrated  a t  the extreme t ip and diminis hing rap i d ly away f r om 
i t , b u t  no evidence f o r  shap in g  b y  grinding . On the o ther two p o in t s , one 
of which is the b ip o in t , the t ip s  have b een g round but it is  no t known whe ther 
th is  was pre ceded by snapp ing , s ince evidence for  this would have b een 
ob l i terated  by grinding . One o f  the four snapp ed s p e c imens has , over much 
of the leng th of i t s  shaf t , a high glos sy p o l i s h , s ligh t ly dif f e rent from the 
duller , more  lo calis e d  us e-p o lish a t  the t ip . Leng th : x = 6 2 . 3  ± 13 . 3  mm ;  
range = � 4 2 - 7 9  mm . 

D .  ( f ig . 14 d )  Four unip oints o f  unsp l i t  macropod f ibula e a ch with a 
f inely ground and p olished t ip f o rmed in the naturally f la t  p a r t  o f  the 

f ibula . Two have a h igh glossy  p olish extending ove r mos t  of their leng ths 
as s een on one o f  the unsp l i t  bird b one unip oints  ( C ) . On all  f our 
use-p o lish is app arent at the tip . Length : x = 9 7 . 0  ± 22 . 4  mm ;  r ange = 61-126 
mm .  
E .  ( fig . 14 c)  Three b road , b lunt unipoints with r ounded or ' spatulate ' 

tips , each o f  whi ch has a t  i t s  extremity use-p o lish that diminishes 
r ap i d ly away f r om the tip ; grinding is evident on one t ip only . Two points 
are of split b i rd b one while  the third is of uns p l i t  wal l aby f ibula . Leng th 
values are 77 mm ,  78 mm and 84  mm .  
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P late 2 

( 1)  Upp er 
( 2 )  Upp er 
( 3 ) Lower 
( 4 )  Lower 

le f t  : 
righ t : 
l e f t  : 
r i gh t : 

edge of  s aw f rom Burrill  Lake , leve l IV (x  4 . 2 )  
use-p o lished f lake f rom Currarong shelter 2 ,  depth uni t  1 (x 3 . 1 ) 
use-p olished e louera f rom Burrill  Lake , leve l 1 1  (x 2 . 4 ) 
us e-p o lished fab r i cator f rom Currarong shelter 3 (x  2 . 9 )  
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Plate 3 

( 1 )  Lower l e f t  
( 2 )  Upp e r  righ t 
( 3 )  Upper middle : 
( 4 )  Upp e r  le f t  
( 5 )  Lower righ t  : 
( 6 )  Lower middle : 

CM 

f l ake w i t h  haf t in g  gum f rom Currarong she lter  1 
utilised wallaby b one from Currarong shelter 1 
cut macropod b one from Currarong shelter 2 
liz ard j aw with gum from Currarong she l t e r  1 
wad o f  p lant f ib re f Fom Currarong she l t e r  1 
kno t t e d  p iece o f  s t ring f rom Currarong shelter  1 
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The overall leng th value s f o r  the 46 p oints are : x = 40 . 8  ± 2 7 . 2  nun ;  
range = 13- 126  mm .  

All the typ o lo g i c a l  divi s i ons eme rg ing from the Durras bone p o in t s  are 
app li cab le to  the Currarong material . There are no no table ab s ences and the 

only add i t i on t o  the range is  the class  of  points made f rom ma cropod f ibulae 
(D)  . In b o th a s s emb lag es the numeri cally dominan t form is the sho r t  unipoint 
( B ) , of  leng th usually in the range 15-35 mm , f ai r ly s l ender  and f inely 
tipped . Other f orms c ommon t o  b o th s i te s  are a s l ender b ip oint of ten having 
a medial b and of h af t ing gum (A) ; a unip oint of uns p l i t  bird b one ( C ) ; a 
b road unipoint (E ) whos e  greater b readth and rounded tip p lace i t  in a categ ory 

dis tinc t f r om the o ther unip o in t s . Fur thermore  the frequency d i s t ribu tions 
for leng th do no t d i f f er s igni f i cant ly (at the 5% leve l us ing x 2 )  b e tween the 

two collec tions . 
I t  i s  no t always p o s s ib l e  to es tablish  whe ther b ird or mammal b one has 

been used , p ar t i cularly when the p o int i s  small and i ts surface has been 
removed by g r inding , in whi ch case bone thi cknes s  i s  the only evidence . 

However , the p o ints  who s e  b one ·material  is p o s i t ive ly iden t i f iab l e  as land 
mammal are alone s u f f i cient to show that a higher p e r centage of  manunal bone 
was us ed at Cur rarong than at Durras . The es t ima ted  mammal to b ird b one 
ratios are : Durras , 1 : 4 9 ,  Currarong , 1 : 4 .  The s e  d i f f erences are cons onan t  
with o ther evidence s f o r  a more varied e conomy a t  Currarong , wi th greater 
emphas is on the hunt ing o f  land mammals than at  Durras . 

The Currarong bone p o ints , generally b e t t e r  p r e s e rved than those f rom 
Durras , allow more accur a t e  ob s e rvation o f  f ine d e t a i l , p ar t i cularly 
use-p o lish . This charac teris t i c  s upp o r t s  a maj or func t i onal divi s i on in 
the imp lement range only

.
we akly apparent when ob s e rving the Durras s amp le 

alone . I see the following two group s : 

1 .  A group o f  large p o in t s  compris ing clas ses  C ,  D and E ,  mo s t  o f  whi ch 
are o f  unsp l i t  b one and have use-p o lish concentrated  a t  the t ip wh ile 

on the shaf t there i s  s ome t ime s a more dispersed , g lo s s ier p o lish and none 
of wh ich shows gum or other evidence for haf t ing . The s e  I sugge s t  are 
hand-held imp lements used for p i e r cing , the g l o s s y  p o lish on the shaf t b e ing 
caused ei ther by frequent hand ling ( cf . S emenov 19 6 4 : 10 9 )  or by deep , 
repeated p ene trat ion o f  s ome ma terial , as in s ewing . I have l i s ted  a range 
of b one point us e s , e thnog raphically recorded for the NSW coas t , wh ich inc lude 
s ewing of canoes  and p o s sum skin cloaks (Lamp e r t  1 9 6 6 : 10 7 ) , whi le McCar thy 
( 1 9 6 7 : 8 2 - 3 )  des crib e s  mo re widely dis t r ibuted but s imilar b ones as awls of ten 
used in s ewing . 

2 .  The b one p o in t s  in the o ther group ( cl as s e s  A and B )  d i f f e r  f rom tho s e  
ab ove i n  t h a t  mo s t  a r e  mu ch shor t e r  (L : x = 2 6 . 5  ± 10 . 0  mm comp ared wi th 

7 7 . 0 ± 2 3 . 2  mm for group l ) ; all are of  sp l i t  bone ; the surface finish appears 
to be  the resul t of  delib e ra t e  p o l ishing r a ther than use , in that it is  
s p read evenly over the ground tip rather than diminishing rap i d ly away f rom a 
concentra t i on a t  i t s  ext remi ty and i s  nei the r highly g l o s s y  nor widesp read 
over the shaf t ; haf t ing gum adheres t o  s eve ral s p e c imens . Thes e  small 
unip oints  and b ip oints , nume ri cally dominant within the range , were p robab ly 
hafted as b arb s and tips  of mul t ip ronged f i shing spear s , as I have  argued 
for Durras North (Lamp e r t  1966 : 106 -11)  and Megaw f or s i te s  near Sydney ( 1 9 6 8b : 
18 , 19 6 9 : 2 14- 5 ) . 

Other B one Ar t i f  a c t s  

O n  a wallaby is chium , found in leve l 1 ,  she l t er 1 ,  t h e  e d g e  of  t h e  b lade 
has b een sharpened by g r inding , then chipp ed through use ( p l . 3 : 2 ) . Al though 
the us e o f  this b one i s  no t e thnographically re corded , a bone s imi lar in shap e , 
the kangaroo s capula , with an edge o f  i t s  b l ade sharp ened , was used in Arnhem 
Land f o r s l i c ing vege t ab l e  foods (McCar thy 1 9 6 7 : 8 4 ,  f i g . 6 6 ) . 

Two short p ieces  o f  macropod f ibula have tool  marks . One , f rom dep th 
uni t  2 ,  she l t e r  2 ,  has a c lus ter of  f ine transve r s e cut s  at a point where the 
f ibula has b een snapped ( p l . 3 : 3 ) . The cut s  migh t thus have been d e l iberately 
made t o  weaken the b one  at this p o in t . The o ther piece  of  f ibula i s from 
dep th uni t 1 ,  shelter 3 .  Grinding at  one end sugge s t s  i t  i s  the broken- o f f  
t ip of  a spatulate p o in t . 
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A li zard (Ti liqua sp . )  mandib le , found on the surface of shelter 1 ,  has 
its dis tal end covered by a b lob of gum (p l .  3 : 4) . S ince i t s  proximal end 
is very thin and frag i le , it is  les s  likely to  be  a tool than an ornament . 
On the coas t not far to the s outh , shipwre cked memb ers o f  the Sydney Cove s aw 
Ab origines in 1 7 9 7  with ' f ish bones or  kangaroo-teeth , fas t ened with gum or 
glue to the hair of  the temp les and on the forehead ' (H . R .  NSW 1895 : 55 ) , 
while s imilar ob servations were made on the coas t near Kiama , 3 7  miles ( 6 0  km) 
nor thward of Currarong , (Backhous e 1843 : 4 2 8 )  and in the Sydney area (Phillip 
1 7 8 9 : 137 ; White 1790 : 13 7 ; Leigh 1821 : 9 6 2 -3) . Besides f ish bones and 
kangaroo teeth , feathers , b irds , s l ip s  of wood , dog teeth and lob s ter claws 
are lis ted as body ornaments , mos t  being fastened to the hair with gum . The 
wide variety of f aunal remains us ed as body o rnaments sugges t s  the li zard 
mandib le could also have been thus used . 

Fish Hooks 

Including b roken specimens there are four fish hooks and eight f ish 
hook b lanks ( f ig . 15 ) , all made of  the large turban shell , Nine l la torquata . 
In type they are identical to  specimens found elsewhere on the NSW coas t ,  
b o th nearby and in the Sydney region , and the s ame manufacturing method i s  
indicated (Lampert 1966 : 113 ; Megaw and Wright 1966 : 39-40 ; Megaw 1968b : l7 ;  
Lamper t  and Turnbull  1 9 7 0 ) . In s ize the hooks show a considerable 
variation , paralle ling the wide size  range of  excavated fish bones , 
par ticularly those  of  snapper ( Chrysophrys auratus ) ,  almo s t  certainly caught 
by hook and line and the mos t common species represented in the Currarong 
shelters . 

c d 
b 

a 

0 3 
C m  

f 

Fig . 15 Currarong : shell fish hooks ( a-d)  and fish hook b lanks ( e , f ) 

Ar tif acts of Vege tab le Material 

All pres erved vegetab le remains found at Currarong we re in t renches 
6 and 7 of  shelter 1 .  Near the back wall of  the she l ter , they were in a 
pos i tion well  protected by the low roof from weathering . 
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Several tips o f  the flower s talk of  the gras s tree Xanthorrhoea sp . 
were found , but no par t o f  the main s t alk itself . The flower s t alk of  
this tree  was used  for spear shafts , including the  shaft  o f  the multipronged 
f ishing spear (Lampert 1966 : 110) , whi ch , from the evidence of small bone 
points found in the s ame level as the grass tree r emains , was a spear used by 
the mos t  recent Ab original o c cupants of the shelter . The pres ence of  the 
tips could thus result from the manufacture of f ishing spear s . 

There are two artifacts of  plant fibre . One is a s imple wad of 
rolled-up , untwis ted fibre (pl . 3 : 5 ) , while the o ther is  a knotted piece of 
s tring (pl . 3 : 6 ) . The s tring was obvious ly made by twis ting together two 
s trands o f  p lant fibre , a method whi ch is on record for the Sydney area , 
where two s trands o f  b ark were used to make fishing lines (Bradley 1 7 86 -9 2 : 1 33 ; 
White  1790 : 200 ; Leigh 1 8 2 1 : 10 1 2 ) . 

Other p lant remains found in this p ar t  o f  the shelter include small 
pieces of b ark from the paper b ark tea-tree Me laleuoa sp . ,  leaves of 
eucalyp t and wat tle , grass and small twigs , all of  which could have been 
carried in by wind . However s o f t  b ark , such as that of Me la leuoa sp . ,  
and gras s were b o th used by Aborigines on the NSW coas t . At Port  Jackson 
( Sydney) in 1 7 9 1  a newly born infant was s een ' wr apped up in the s o f t  bark 
of  a tree ' (Macar thur H . R .  NSW 189 3 : 504) , while gras s was used as bedding 
(Thomp s on H . R .  NSW 1893 : 7 9 7 ) . 

HUMAN BURIALS IN SHELTER 1 

Human remains were found in level I and the p i t , b o th of recent date . 
Of the three skeletons in ar ticulated posi tion , burial 1 ,  in the upper fill 
of the pit  ( f ig .  9 : 4 ) ,  is  s tratigraphically the ear lies t ;  burial 3 ,  in 
compact material above the pit  ( fig . 9 : 3) ,  is second in the sequence , while 
burial 2 ,  in loos e  shell ( f ig . 9 : 1 ) ,  is  the lates t .  The human r emains from 
Currarong are fully reported on in Appendix 3 .  

CURRARONG FAUNA 
( tab le 25)  

Faunal remains were found throughout the ent ire dep o s i t  in  shelters 2 
and 3 ,  but only in the top level o f  shelter 1 ,  the s ite riche s t  in ar tifacts . 
The ab s ence of faunal remains or  o ther organic materials excep t charcoal in 
the lower four-f i f ths o f  this deposit  is  almo s t  certainly the result of  
decomposition ; i t  is  no t because the shelter ' s  occupants failed to exp loit  
the local fauna . Thi s  repPats the s i tuation at Burrill  Lake , Sassafras and 
Curracurrang , all of whi ch like Currarong are f airly open s and s tone rock 
shelters having in mos t cas es lower depos its  of conf irmed antiqui ty . 

Shelter 2 ,  whi ch has the deepes t and oldes t preserved fauna at Currarong , 
has more b one towards the back of the shelter than outside , but more shell at 
dep th in square D out s ide the shelter than in squares C and K beneath the 
overhang . Decrease in shell  frequency there might result from the more rapid 
accumulation of  wood ash f rom f ires lit at the shelter ' s mouth , s ince the 
matrix in squares C and K is a white  to  pale- grey powder flecked with 
micros cop i c char coal fragments ,  unlike the darker matrix in D .  Fire would 
also accelerate the decomposi tion of shell . .  Bone tends to b e  mo re common in 
the upper p ar t  of  the deposit . In square D ,  the deepes t part excavated , half 
the bone is  in the top quar ter of depos i t . The increase in bone towards the 
back of the shelter is  no t really as sharp as it app ear s in tab le 26 , s ince 
the depos it  volume used in the calculation includes b o th the deep part of 
s quare D where b one i s  rare and the shallow area X whi ch cons ists  only of 
upper , bone-rich depos i t . Even so  there is  a horizontal change in the 
dis tribution of bone whi ch conflicts  wi th the distribution ot  shells . 
Increase in bone b o th towards the back o f  the shelter and in the upper par t of  
the dep o s i t  is  a distribution s een als o in  shelter 1 ,  where , however , both 
shell and b one together f ollow this pat tern . i t  is the expected distribution 
with more sheltered and more recent material better  preserved . 

By this argument the anomalous s ituation is the presence o f  shell at the 
base of the fairly deep dep o s i t  outs ide shelter 2 .  P o s s ib ly this was caused 
by a r api4 accumulation of mater ial , the succe s s ive surfaces being covered by 
more . material before such forces as sun , wind and rain had suf ficient time to 
cause decomp o s i tion ; certainly shells at the b o t t om o f  square D look b e t ter 
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Nrune 

Mammals : 

Antechinus s tua:rtii 
Perame les nasuta 
Isoodon obesu lus 
Pseudocheirus 

(or  Schoinobates ) 
Tri chosurus vulpecu la 
Po torous tridacty lus 
Wa l labia rufogrisea 
Wal labia bico lor 
Wa l labia sp . ?bico lor 
Macropus giganteus 
Pteropus po liocepha lus 
Rattus lutreolus 
Rattus sp . 
Orycto lagus cunicu lus 
Ganis fami liaris 
Otariidae 
Ce tacea 

Birds : 

Puff inus tenuiros tris 
Puf finus gavia 
Eudyp tu la minor 
Marus bassanus serrator 
Pachyp ti la turtur 
Tha lassa:rche cauta cauta 
Thalassarche sp . 

? 
Phalacro coracidae 
Circus approximans gou ldi 
Diomedea sp . 

? 
Corvus sp . 
Falco sp . 
Gymnorhina sp . 

Rep tiles : 

Tiliqua sp . 

Fish : 

Chrysophrys auratus 
Mylio sp . australis 

or butcheri 
Labridae 
Achoerodus gouldii 
Rubroalga jacksoniensis 
Nemadactylus douglasii 
Aluteridae 
Acanthistius serratus 

Crab s : 

Leptograpsus variegatus 
Plagusia chabrus 
Plagusia glabra 
Ocypode cordimana 
Ozius truncatus 

Common Nrune 

brown phas cogale 
long-nosed bandicoot 
b rown b andicoot 
ring-tailed possum 

(or great glider)  
b rush-tailed possum 
potoroo 
red-necked wallaby 
swamp wallaby 
wallaby 
grey kangaroo 
grey-headed fruit bat 
eas tern swamp rat 
rat 
rabbit 
dog , presumab ly dingo 
seals 
whale 

short- tailed shearwater 
f lu t tering shearwater 
lit tle penguin 
Aus tralian gannet 
f airy prion 
white-capped mollymawk 
mollymawk 
petrel 
cormorants 
Aus tralas ian harrier 
albatross 
duck 
crow 
falcon 
magp ie 

b lue-tongued lizard 

snapper 

bream 

wras ses  
groper 
red-spo t ted rock cod 
morwong 
leatherj acke ts 
wirrah 
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1 

1 
2 

18  
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4 
5 

1 
1 
3 
6 
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1 
2 
3 
1 
3 
1 
2 
2 
1 
1 
1 
1 
1 
1 

1 
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4 
1 
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6 
1 
6 

1 

5 
1 
1 
2 
1 
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1 
1 
2 
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7 3 
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10 2 
1 1 
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3 
1 

1 

1 
1 
1 
1 
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Table 25 Currarong : minimum numbers o f  fauna per s i te 
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Mammal Bird Fish Rep tile Crus tacea Total Gm/m3 

She lter 1 

Dep th units  1 & 2 2 3 16 . 6  2 9 8 . 3  3348 . 9  12 . 6  8 . 9  5 985 . 3  2 15 3 . 0  
(0-48 cm) 

Dep th units 3-10 350 . 3  15 . 0  9 5 . 4  0 . 4  461 . 1  6 9 . 3  
( 48-148 cm) 

Pit  3 2 2 . 7  5 7 . 3  142 . 4  0 . 2  5 2 2 . 6  435 . 5  
Total 2 9 89 . 6  3 7 0 . 6  3586 . 7 13 . 2  8 . 9  6 9 6 9 . 0  6 7 7 . 9  

She lter 2 
Area X 426 . 7  60 . 4  4 2 8 . 6  2 . 8  1 . 6  9 20 . 1  306 7 . 0  
Squares K & L 4 3 7 . 9  5 4 . 4  3 6 7 . 9  0 . 6  1 . 3  862 . 1  78 3 . 7  
Squares c & D 5 8 . 7  5 . 5 38 . 2  102 . 4  41 . 8  
Total 9 23 . 3  120 . 3  8 34 . 7  3 . 4  2 . 9 1884 . 6  489 . 5  

She lter 3 
Total 2 7 1 . 9  13 . 2  68 . 3  353 . 4  146 . 6  

Table 2 6  Currarong : b one weights in gm 

preserved than those at the top . S carcity o f  bone towards the bottom of D 
could result from dif f e rent rates of decomp o s i t ion for bone and shell under 
local conditions ; alternatively there could be  a cultural reason , with the 
s ite being initially used for specialised shell f i sh gathering rather than as 
a base for  wider exp loitation of  the environment . 

Mammals The extens ive list  of  mammals b o th reflects the varied environment 
of the Beecrof t Peninsula and indicates its  wide-ranging exp loitation by the 
Aborigines ;  it  is a catalogue seen by Mr J . H .  Calaby as a good rep res entative 
sample of mammals found in the locality . 

Hunting in areas of heath and low s crub such as exi s t  on the rocky 
plateau is indicated by the s trong presence of Iso odon obesu lus (brown 
bandicoot)  and Potorous tridacty lus (po toroo) , whi le the damp sheltered gullies 
are a habitat f avoured by Wa l labia bico lor ( swamp wallaby) and Rattus lutreo lus 
(eas tern swamp rat) . The meat of whales , probably o f  s eals too , was ob tained 
from animals s tranded on the shore ( cf . Lampert 1966 : 100 ) . 

Birds The maj ority of  b irds repres ented are species whose  hab i tat is the 
o cean and its  shore . They are today found washed up on local beaches , usually 
dead , though b o th Puffinus tenuiros tris (shor t-tailed shearwater) and 
Eudyp tu la minor ( li t t le penguin) are s ome times f ound in a weakened condi tion 
but alive . All the marine birds represented in the Currarong shelters could 
have been collec ted by the Aborigines from the nearby beach . The numerically 
predominant Puffinus tenuiros tris was almo s t  certainly collected for food 
during its  spring - early summer annual migration southward ( cf . Lampert 196 6 ) . 
Although o ther marine b irds could also have been eaten , i t  i s  likely that the 
b ones of many , p articularly of the larger b irds , were collected to manufacture 
the b one imp lements found in the s ites . 

Fish Bes t represented numerically are those f ish species inhab iting reefs , 
predominant among which is Chrysophrys auratus ( snapper) , a b o t t om-dwelling 
f ish easily caught by hook and line (Roughley 1'9 5 3 : 7 7 ) . This spe cies and 
many o f  the others represented were probab ly caught f rom the reef-fringed 
headland with hooks like those found in the s ame archaeologi cal levels as the 
fish bones . 

My lio sp . (bream) , which forms a quar ter of  the total f ish count , is the 
only sp ecies es tuarine in habi tat . I t  was p robab ly caught in the lower 
reaches of the creek running p as t  the rock shelters . Because it is a f ish 
f airly diff icult to hook (Roughley 1953 : 82 ) , the Aborigines might have caught 
b ream mainly wi th f ishing spears s uch as are represented in the s ites by small 
b one points . 
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Crabs Dr D .  Griffin , Curator of Crus tacea , Aus tralian Museum , recognises the 
crab s  represented as species frequenting a rocky intertidal zone where they 
of ten shelter under s t ones or in crevices . 

Sheii  fish The marine mollus cs  represented at  Currarong have been divided 
into three group s , whose  different dis tributions through the dep o s its in the 
shelters seem to have s ome s ignificance . 

1 .  Pyrazus ebeninus (Hercules club whe lk) 

2 .  Crassostrea aommereiaZis (rock oys ter) 

3 .  All other fairly well rep resented species : 

(a)  MeZanerita atramentosa (black nerite)  
Austi·oaoah iea obtusa (lined periwinkle) 
Subninei ia unduiata ( small turban) 
Nineiia torquata ( large turban) 
HaZiotis ruber (mutton fish) 
Diaathais orbita ( car trut)  
Triahomya hirsuta (hairy mus sel)  
Mytiius pZanuiatus ( common mus sel)  
chitons , limpets  and tritons of  various species ; 

(b ) PZebidona:x deZtoides (pipi) 

At Currarong the f irs t two categories , Pyrazus ebininus and Crassostrea 
aommereiaZis, b o th inhab it  the es tuarine lower reaches of the creek flowing 
pas t the rock shelter . Species in the third group are all from the shore , 
those  in 3a  occupying a rocky hab i tat , such as the intertidal rock p latform 
and offshore reef abutting the nearby headland , while PZebidona:x deZtoides 
( 3b )  is the only species from a sandy shore intert idal zone , such as the 
beach extending nor thwes tward from the headland . 

Shell fish remains in each of the three shelters wer e  s amp led by a 25 cm 
s quare column taken from a wall of  the open excavation trench through the 
dep th of  deposit  whe re shell was present . The column was r emoved in spits  
5 cm in dep th , each spi t  being a samp le b agged s eparately for analysis . From 
some o f  the 1 m excavat ion squares check s amp les were taken a t  greater dep th 
intervals from ano ther f ace in the s ame square to tes t whe ther the main 
column was accurately s ampling the dep o s i t  within i t s  general area . The 
check s amp les show almo s t  identical species  propor tions with the relevant 
co lumn s amp le for the s ame dep th , which is taken to indicate the validi ty 
of  the s amp ling metho d . 

Within each s ample the shells were identified , the weight of  each 
species de termined and by weight expres s ed as a percentage of all shell in 
the s amp le . The species were group ed as des cribed above and the combined 
percentages graphed as a function of  dep th , as shown in f igure 16 . 

Shelter 2 ,  with shell p resent throughout i t s  dep th , has the longes t 
sequence . The results shown are from a s ample column taken from the 
northern end of  square D ,  wher e  preserved shell  is at i ts deepes t .  The 
column shows a change through time with Crassostrea aommereiaZis ( group 2 )  
predominant i n  the earlie s t  occupation , being largely r ep laced later by 
ano ther es tuarine shell Pyrazus ebininus (group 1) , while thr oughout there is 
a g radual increase in group 3 shells whose  s ource is  the sea-shore .  During 
mos t  recent o ccupation the three group s  have fairly equal repres entation . 

Shelter 1 ,  where shell is preserved only in the top 20-25 cm , and 
shelter 3 ,  where shell is preserved throughout bu t is c omparatively scarce , 
b o th appear to exhibit  the lates t par t  of the s equence s een in shelter 2 :  
the percent age of  C. aommereiaZis i s  cons tant but low , while P. ebininus 
is decreas ing in favour of group 3 shell f ish . The change c ommon to all 
three shelters is the increas e in shore mollus cs at the expense of  es tuarine 
species . 

General Comment s  
Because the three shelters are alike i n  fauna thPy a r e  cons idered 

collectively . In more recent times their Aboriginal o ccupants practised 
a varied and wide-ranging economy , exp loiting almo s t  every faunal food 
resource known in the area . From intertidal rocks fringing the headland , 
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Fig . 16 Changes in shell f ish through time 

Depth 
i n  cm 

0 

2 0  

0 

2 0  

4 0  

6 0  

8 0  

1 0 0  

1 2 0 

0 

2 0  

4 0  

6 0  

S h e l l  as 
% of 

deposit 

4 1  

6 3  

2 8  

6 5  

4 3  

5 1  

6 9  

6 4  

6 1  

5 2  

1 6  

1 6  

3 8  

crabs and a variety o f  shell fish were gathered , while in the adj acent waters 
reef fish were caught , mainly with hook and line·. The sandy shore provided 
only a very few shell fish and apparently no s cale f ish , but it  is the likely 
place for peop le to have foraged for s tranded whales ,  s eals and sea b irds . 
In the tidal lower reaches of the creek whos e  outlet is at the beach , oys ters 
were removed from rocks and mangrove trunks , whelks gathered from the s a.nJy 
creek bed , bream caught in the shallow water , probab ly wi th the fish spear , 
and pos s ib ly such aquatic birds as ducks and cormorants were taken . In the 
wooded valley through which this creek flows , and on the surrounding 
s crub- covered p late<!-u·, land mammals of several species were hunted . 
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Sea-shore , es tuary and land were all strongly exploi ted without 
predominant emphas is upon any one element of  the local env ironment .  This 
contras ts with the mos t  recent occupation at Burrill , a s ite in a f airly 
s imilar environmental s e t t ing , where food gathering was res tricted to a 
rather limited range of the resources found in the s ite ' s  irrnnediate 
locality . 

The lower levels of  shelter 2 ,  however , sugges t �n earl�er pattern of  
economic activity different from the one I have des cribed for more recent 
t imes . The only f auna! remains in s igni f icant quant ity in the b as al depos i t  
are thos e  of  . the rock oys ter , whose  hab i tat  is  the tidal part of the creek 
beginning les s than 100 yd ( 9 0  m) from shelters 1 and 2 .  Shells from 
she lter 2 thus show that the ear lies t shell fish gathering by occupants 
of the s ite was restricted t o  one species found nearby . Perhap s  for the 
Ab origines the rock oys ter was a preferred species - as it is f o r  Europeans -
whi ch through over-exp loitation dwindled in numbers to b e  gradually 
replaced by the Hercules club whelk , ano ther shell  f ish from the same and 
irrnnediately local hab i tat . This  change , p lus the gradual as cendancy in 
proport ions of shell fish from the sea shore , shows that an increas ingly wide 
species range was gathered from more varied and more widely dispers ed tidal 
environments . 

While the s carcity of  b one in the lower levels of she lter 2 is  p o s s ib ly 
a result of poor survival , i t  is temp ting to cons ider the alternative 
hypo thes is , namely that vertebrate fauna were only rarely exp loited by the 
early o ccup ants  of  the shelter . In thi s  ligh t  the change from specialised 
to wide-ranging use of local shell fish would appear as  a more general move 
from specialised shell fish gathering to widespread exp lo itat ion of almo s t  
every local f auna! resource . 
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I V  GENERAL D I SCUSS ION AND CONCLUS I ONS 

ENVIRONMENT AND ECONOMY 

Environmentally the Burrill Lake and Currarong s ites are s imilarly 
s ituated , b o th being in sheltered wooded valleys through whi ch flow s treams 
o f  f resh water . In each case es tuarine conditj ons are ab out 100 yd ( 9 0  m) 
from the site  and only .a few hundred yards further away is the sea-shore 
with an intertidal zone comp ris ing b oth reef and s andy beach . One 
dif ference is the nature of the hinterland , which at Currarong is low rocky 
p lateau , rather sparsely covered with shrub s and small trees , whereas the 
Burrill site  is backed by low , gently s lop ing hills which are thi ckly wooded . 
At Burrill the es tuarine z one i s  a lake , larger but less regularly t idal than 
the lower reaches of the creek at Currar ong . 

Mos t  of these s imilarities and differences are reflected in the fauna 
excavated from the two localities . Although food remains at each provide 
evidence for a wide-ranging use of  a varied environment , the Burrill e conomy 
was much more res tricted to  immediately local resources , p ar t i cularly shell 
fish gathered from the nearby lake shore . Es tuarine shell fish were als o 
important at Currarong , par ticularly in the early leve ls of shelter 2 ,  but 
o ther maj or  food resources indicated by the upper deposits  were ree f shell 
fish , es tuarine and reef s cale fish , land mammals , and beach-stranded sea 
b irds and sea mammals . 

In some ins tances the imp lements  recovered by excavation indi cate the 
resources exploited . At Currarong a large number of f ish bones was in 
s tratigraphic asso ciation with small bone point s , fish hooks , fish hook files 
and fish hook b lanks , whereas at Burrill there was only spars e rep resentat ion 
of  these imp lements with very few fish b ones . Because the use o f  this 
f ishing equipment is we ll known from e thnographic  sources and has been fully 
dis cus sed elsewhere , no further comment is neces sary here (Lampert 1966 , i9 7 1 ; 
Megaw and Wright 1966 ; Megaw 196 7 , 1969 ; Lawrence 1 9 6 8 ) . 

There is a scarcity of sources des crib ing land hunt ing on the NSW coast 
and little is  known about the equipment used . Lawrence ( 19 6 8 : 148 , tab le 8 )  
records only two early accounts which refer to  such equipment . Both say 
spears were used , one of  whi ch is described as having a shaf t of Xanthorrhoea 
sp . f lower s talk ,  tipped wi th a hardwood head and b arbed wi th either bone or 
shell . A bone-b arbed spear us ed for land hunting is also mentioned by 
Threlke ld , the b arb p o s s ib ly being a heavy b one bipoint (Lampert 1966 : 115) , 
used on spears els ewhere in Aus tralia (McCarthy 1940)  and found archaeologically 
at Curracurrang and North Cronulla (Lampert 1966 : 112 , 115) , s i tes j us t  s outh 
of Sydney , but not recovered from either Burrill or  Currarong . The 
shell-barbed spear was pos s ib ly a form of death spear , because Collins 
( 1 7 9 8 : 5 8 5 )  des cribes a spear ' armed with pieces of broken oys ter�shell for 
four or f ive inches from the point , and secured by gum ' , Mr s Macarthur 
(H . R .  NSW 189 3 : 505)  in 1 7 9 1  saw spears 'with many b arb s in them and sharpen ' d  
shells ' and Clark ( 1813)  describes spears ' armed , 7 or 8 inches f rom the p oint 
wi th several bits  of  s tone , shell or  bone ' . Although there is p lenty of 
broken shell in the Burrill and Currarong s i tes , none shows evidence for having 
been so used , such as deliberate shaping or traces of haf ting gum . 

Al though the name ' death spear ' has overtones o f  war fare rather than 
hunting , Eylmann ( 1908 : 32 7 ) says it  was a spear used by a S outh Aus tralian 
tribe ' mainly for killing the larger wild animals ' .  I have sugges ted that 
fabricators and o ther products of b ipolar f laking could indicate the manuf acture 
of s tone-barbed death spears . Thus the bipolar artifacts f ound at the Burrill 
and Currarong s ites could relate , through a long chain o f  assump tions rather 
than direct evidence , to  land mammal hunting . 

Described for the NSW coas t are two types of unadorned wooden spear even 
less likely to be rep resented in the archaeological re cord : a s imple pointed 
spear s een at Sydney (White 1 7 9 0 : 200 ; Collins 1 7 9 &: 5 85 ; Tench 17 9 8 : 86)  and one 
wi th b arb s carved from the s olid wood , seen both at  Sydney (Collins 1 7 9 8 : 5 8 5 )  
and Jervis Bay , o n  the coas t be tween Burrill  and Currarong (D ' Urville 1833 : 
p l . 36 , 3) . 

Many f orms o f  food gathering using non-specialised equipment or s imp ly 
the human hand would leave no distinctive artifact in the depos it . In 
eas tern NSW possums , gliders and o ther small animals  were removed from hollow 
trees by cut t ing holes (Lawrence 1 9 6 8 : tab le 8)  or  by smoking out (Clark 1813) . 
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Though crab s  and s tranded sea  b irds were s imp ly collected , large sea  mammals 
mus t have been butchered where s tranded . 

Many shell spe cies can b e  gathered by hand , some such as pipi 
(Plebidonax de ltoides ) and cockle (Anadara trapezia) dug from the mud or 
s and , the more tenacious limpets  could have b een kno cked off  rocks by a sharp 
blow with any heavy obj ect  availab le (Dakin 1 9 5 3 : 2 3 4 ) , while the rock oys ter 
might have been either opened while s till attached or removed , using for b o th 
either leverage or percuss ion . Although no specimen o f  the oys t er p i ck 
(McCar thy 1 9 6 7 : 55 )  was recove red , equipment represented in the deposits  which 
might have been used for collecting rock oys ters are the hammer s t one and the 
spear thrower . The p roximal end of the lat ter was used ' for opening shell 
fish , getting them off the rocks , and various other purposes ' (Bradley 1786-92 : 
6 9 ) , though admit tedly Bradley is referring to a spear thrower into  which a 
shell was haf ted , not the s t one-hafted type sugges ted for  Burrill and 
Currarong . The form of hammer stone common at Currarong - elongate and 
p i t ted at b o th ends - has been interpre ted as a ' limp e t  - hammer ' ,  for 
detaching shell fish , in the European Upper P alaeolithic (Lacai lle 195 4 : 
216- 7 , 233-4) . As b oth hammer s tones and the above-mentioned varieties of 
spear thrower are multi-functional imp lements , the ones repres ented in the 
deposits  canno t be  asso ciated with either shell fish collecting or any o ther 
specific ac tivity . Moreover , towards the bot tom of s quares C and D ,  
Currarong shelter 2 ,  where rock oys ters are mos t  common , the ab ove imp lements  
are  ab sent ; in fact ar t i facts  o f  any kind are  extremely rare . 

E thnographic  re cords frequently mention vege table foods , par t i cularly 
' yam '  ( species unknown) , ' fern roo t ' (prob ab ly Pteridiwn escu lentwn) and 

Macrozamia kerne ls (Collins 1 7 8 9 : 5 5 6 - 7 ; Clark 1813 ; Lawrence 1 9 6 8 : 149-50) . 
However their ar chaeological presence was undetected at ei ther s ite . The 
piece of equipment des cribed as for gathering vegetab le food is a heavy spear 
thrower wi th p lain rounded end used for digging fern root  and yam (Collins 
1 7 89 : 5 85) , unlikely to leave ar chaeo logical evidence for i ts presence . 

Economic Specialis at ion 

Taken at face value , the upper deposits  at b oth Burri l l  and Currarong 
represent the activi ties of a group or groups of people who practised a mixed 
economy , exploiting the resources of  land , es tuary and sea-shore . This , as 
I have sugges ted elsewhere (Lampert i9 7 1 )  seems the obvious exp lanat ion . 
However , because of the many ear ly records which s tres s predominance of  
fishing by NSW coas tal Aborigines , p lus a few ac counts which describe an 
ac tual dichotomy be tween inland hunting and coastal fishing group s , 
cons ideration has to be  g iven to an alternative hypo thes i s , namely that at 
the excavated s i tes a firm economic divis ion did exi s t  and the seemingly 
mixed economy ac tually results from closely spaced alternating visits  by. 
dif ferent group s  having interes ts specific to  either land or sea . 

There are several reas ons making a mixed e conomy the more attractive 
hypo thes is : 

1 .  The e th�ographic li terature , though vo luminous and internally cons i s t ent , 
is a collec tion of casual ob s ervations made by Fir s t  Fleet diaris t s , 

early exp lorers and miss ionaries ; there i s  no sys tematic  s tudy based on 
protracted f ir s t -hand observations . Under such cir cumst ances there would 
almo s t  certainly be a b ias towards the recording of  activities enac ted in 
easily obs erved s ituations , such as on the prominent foreshore , rather than 
j us t  inland where vis ion was limited by vegetation . This would be 
par t i cularly so if  within a mixed e conomy there was a maj or orientation 
towards the more dependab le resources of the s ea-shore w1th land hunting 
par t ies being fewer and more highly mob i le . We mus t remember also that in 
the main European travel was along the coas t . 

2 .  Although within the early literature land hunting i ts e lf is rarely 
described , there are frequent references to and des crip tions of  various 

types of s ingle-pointed spear . Among the many accounts  of spear fishing only 
one writer s ays that a s ing le-pointed spear was used for fish (Bradley 1 7 86-92 : 
126 ) , but s everal authors  specifi cally relate s ingle-p o inted spears to  ei ther 
land hun ting ( Collins 1 7 9 8 : 585 ; Threlkeld 1855 : 2 2 9 - 3 0 )  or fighting (Wh i t e  
1 7 9 0 : 200 ; Hunter 1 7 9 3 : 46 2 ; S outhwell H . R .  NSW 1893 : 664 , 66 9 ) . 
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3 .  Aus t ralian Ab origines usually exploit all food s tuff s  within their zone 
of activity (Megg i t t  1962 : 4 ;  Cleland 1966 : 116 ; Hiatt  1968 : 216 ; 

Pe terson 19 7 1) . There may be  dietary preferences (Lawrence 196 8 : 2 2 3 )  but 
commitment to only a sector of the acces s ib le resources would b e  a special 
cas e . 

In conclus ion , the economic picture that can b e  confidently accep ted 
is the obvious one , namely that the dep o s i ts reflect vis i ts by groups with 
wide-ranging economic interes t s  but with a s trong orientation towards the 
rich dependab le resources of the s �a-shore . While this is par t i cularly so 
for the Currarong s ites , the occupants of the Burrill Lake shelter were more 
res tricted in their activities . In this  economy foreshore s i tes of the 
kind excavated at Durras North (Lampert 1966)  and j us t  s outh of Sydney 
(Megaw 1968b ; Lampert 19 7 1 )  are seen as specialised adj uncts of main s ites 
like Currarong whi ch display mos t  if  not all main aspects  of  the economy . 
Faunal remains and implement types show a cultural link b e tween Currarong 
and many of the foreshore  s ites , particularly Durras . 

The res tricted economic exp loitation evidenced by Durras and s imilar 
foreshore s i tes sugges t s  that visi t s  to them were o f  short duration . In 
this regard we might also note that , unlike Currar ong , the s i t e  at Durras is 
s ome distance from permanent fresh water and has a s tone assemb lage cons i s t ing 
mainly of  fairly l e rge , unre t ouched but utilised f lakes indicating that 
s t one flaking did not occur at the site  (Lampert 1966 : 112 ; Whi te , J . P .  
196 8 : 664) . In par t i cular , Durras may be  contrasted wi th Currarong shelter 1 
which is s i tuated in an op timum ecological p o s ition , from its  faunal remains 
evidence� wide use of rocal res ources , and , at leas t in its  middle level ,  
has a s t one indus t ry whi ch indicates that flaking took p lace at the site . 
I ts s i tuation and the varied activities indicated by its  excavated contents 
sugge s t  shelter 1 was o c cupied for fairly lengthy periods . 

However , shelter 2 sugges t s  a more specialised earlier economy at 
Currarong . This can b e  explained purely in local terms . Ihe Currarong 
s ites , being on a remot e  peninsula , were occupied only f air ly recently 
and the lower deposits  a t  shelter 2 might result from casual vis itors who 
were content during thei r  short periods of occupation to exp loit  only the 
mos t  readily availab le food resources . This exp lanation receives support 
from the dearth of  f laked s tone in early levels . 

In the economic s cheme des cribed ab ove , Burrill appears at a half way 
s tage , not as specialised to  immediately local res ources as Durras , yet  not 
as diverse as Currarong 1 .  From the sparsenes s o f  flaked s t one throughout 
the s ite , Burrill may have b een at times a minor s topover on the itinerary of 
hunter-gatherer group s . Despite many o ther at tractive features , its  dampness  
may have been a factor agains t lengthy o ccupation . I t s  sheltered position 
and the us e by its  occupants of lake shore and o ther immediately local 
res ources sugges t that it was p o s s ib ly used more as a refuge during 
unfavourable weather than as a regu lar hab i tation . 

THE BURRILL - GURR.AR.ONG SEQUENCE 

The Burrill Lake and Currarong s ites together show a three-phase indus trial 
s equence whi ch parallels to  a certain extent McCar thy ' s  Eas tern Regional 
Sequence - Capertian ,  Bondaian , Eloueran (McCar thy 1 9 6 7 : 91 ) . Both s ites 
share the middle phase but only Burrill has the firs t and only Currarong 
clearly shows the las t . In the following review I shall compare the 
Burrill - Currarong evidence with that from o ther s ites in s outheas tern 
Aus tralia and discuss the wider and more general imp l i cat ionb of the body of 
evidence now avai lable from that region . 

The first  phase , beginning some 20 , 000 years ago at Burrill Lake , is 
characterised by s crapers , mos t of whi ch are crude and amorphous , though the 
few finely made s crapers and the carefully dentated saws show that delicate 
retouch was no t confined to the over lying Bondaran horizon . Becaus e s crapers 
are almos t the only s econdarily worked imp lements in the phase I levels (III-V) , 
they mus t  have been used for mos t  purp o ses . requir ing a robus t working edge , 
such as cutting or s crap ing , while the heavier examp les , some of which are 
made on cores or pebb les , could have usefully served as chopp ing or smashing 
tools . 
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Around 5000-5500 years ago at Burrill the s crapers were j oined by a range 
of stone implement types appearing to have more specific functions . The 
incoming s tone tools include backed b lades ( i . e .  b ondi points and geometric 
microliths ) , thumbnail s crapers , eloueras and fabricators ( scalar cores) . 
In the main thes e  are imp lements characteris t ic of the Bondaian phase of 
eas tern NSW prehistory as defined by McCar thy (1948) and they herald phase II 
at the Burrill s ite . Though fairly late in the depositional his tory of the 
Burrill shelter , the phase II indus try is basal at Currarong , where it is not 
dire ctly dated . However , its appearance there may b e  nearly contemporary 
with its debut at Burrill . At Currarong its advent was certainly before 
2000 BP , while at a number of s ites in Aus t ralia indus tries containing bondi 
points and other forms of backed b lade appear to have a maximum antiqui ty of 
around 5500 years (�ulvaney 1969 : 180) . 

The backed b lade was almo s t  certainly gum-hafted (McBryde 1968 : 89 ) , 
perhaps as the barb or tip of a spear (McCarthy 1967 : f ig . 26) . From the 
cha·racter of the use-wear along its chortl edge , the elouera was end-haf ted , 
as were some unretouched f lakes which are elouera-like in type of us e-wear 
and s ome me trical charac teris tics . These appear to have been the b lades o f  
woodworking chisels , the handles o f  which were perhap s the but t ends o f  spear 
throwers . 

Fabricators were rare among the earlies t Bondaian material but later 
became increas ingly popular . The many small quar tz  and other s tone flakes 
wi th which they are asso ciated could have been produced from them for us e in 
the death spear . 

Although thumbnail s crapers are common in Bondaian levels , the typo logical 
credentials distinguishing them from o ther s crapers are no t above suspicion . 
While at Currarong their separate identi ty seems secure , at Burrill there is  
no  clear dis tinction between thumbnail and other small , finely retouched s crapers , 
a few of which come from phase I levels (cf . Glover and Lampert 1969 : 2 25) . 
Though dentated s aws were no t found in Bondaian levels at either Burrill or 
Currarong , their complete disappearance from the tool kit cannot be s tatis tically 
supported becaus e of their pauci ty in earlier levels ; also s aws of this typ e 
persis t in Bondaian levels at C apertee (McCarthy 196 4 : 2 3 8) . 

Compared with o ther Aus tralian s ites , Burr ill has mos t  obvious af finities 
with its geographically nearest  neighbours , Capertee and Curracurrang , where 
both phases are als o represented . The evidence for this relationship during 
phase I is largely the presence of dentated saws at all three s i tes , the more 
numerous s crapers having not yet been compared metrically . As s aws of this 
type have no t been recorded for comparable levels at o ther s ites in Aus tralia , 
their presence at three s i tes in close proximity sugges ts  a regional variant . 

The Phas e I/II  Trans ition 

The phas e I/II  trans ition at Burrill and the. other NSW sites discus sed 
exemplifies a pattern of development very widesp read in Aus tralia , as many 
writers have re cently pointed out . There is a unifying theme of , a  b asal 
industry cons is ting of  predominately unspecialised imp lements such as s crapers , 
core-scrapers and pebble tools , j oined wi thin the past 5500 years by a 
regionally varying suite of more specialised imp lements that migh t include 
points , backed blades , eloueras or adzes . The trans ition has been found 
at Kenniff Cave and the Tombs (Mulvaney and Joyce 196 5 )  in s outh-central 
Queens land , at Puntutj arpa (Gould 196 8) in the Warburton Range of Western 
Aus tralia , at Ingaladdi (Mulvaney and Joyce 1965 : 20 7 ; Mulvaney 1969 : 111) 
in the Nor thern Territory and at three s i tes near Oenpelli (Whi te , C .  1967a , 
1967b )  in Arnhem Land . Tasmania is interes t ing and important becaus e it does 
no t participate in this development (Jones 196 8 : 200) . 

In a review of this quest ion (Mulvaney and Joyce 1965)  Mulvaney interpreted 
the evidence in terms of the appearance of haf ting techniques . Subs equently 
C .  White (1967b )  found edge-ground axes of obvious ly haf ted type in early levels 
at Oenpelli and in his latest s tatement on the subj ect , Mulvaney ( 19 6 9 )  talks 
of a ' Core and Flake-tool ' phas e  (1969 : 16 4 )  followed by a ' Point and b lade ' 
(1969 : 151) or ' Inventive ' (1969 : 10 7 )  phas e . Jones and Allen (Bowler et  a i .  
19 7 0 : 5 2 )  sugges t the 'Aus tralian core tool and scraper tradition ' f o r  the firs t 
phas e , while for the second Gould (1969 : 23 5 )  proposes the ' Australian small-tool 
tradition ' .  In the eas tern NSW context this succession is essentially my 
' p re-Bondaian/Bondaian ' (Lampert 19 7 i ) .  While des crip tive labels have their 
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me ri t ;  for the s ake of b revi ty wi thin this dis cussion ,  I will  continue 
wi th ' phase I /phase II ' as terms for the Aus tralia-wide evidence . 

I t  is ins tructive to  see what really happened with the app earance o f  
the small specialised Bondaian tools at  Burri ll and o ther s i tes . The 
s craper comp onent underwent no marked change wi th the advent of the 
Bondaian , despite the additions to the tool kit . Although s crapers became 
s omewhat smaller and the number of  concave working edges decreased , these  
changes appear to  have continued trends already under way in phase I times . 
They are no t , therefore , changes which may be  s een as par t  of  the incoming 
techno logy but rather as the extension of already changing s craper fashion , 
thus rais ing the pos s ib i lity that the Bondaian added a number of specialised 
tools to , rather than rep laced , a b as i c  indus try . 

The trend in Burrill s crapers over the phas e I / II trans ition i s  s een 
elsewhere . Thus at Capertee both shelters 1 and 3 have a s igni f icantly 
higher proportion of s crapers with concave working edges in the Capertian 
(phas e I )  levels than in the . Bondaian (phase I I )  (based on McCarthy 1964 : 
tab le 3) . We may no te that at Green Gul ly , southern Victoria , a s cr aper 
indus try older than 8000 BP has a high percentage ( 43% ) o f  working edges 
that are concave (Mulvaney 197 0 : 7 3 ) . On the o ther hand , a s ite at Lake Mungo , 
wes tern NSW , has a s craper indus try 25-30 , 000 years old with only f ew concave 
working edges (Bowler et aZ . 1 9 7 0 : 5 2 ,  tab le 4) . Compared with the o ther s ites 
being discus s ed , Lake Mungo is  far inland , rais ing the p o s s ib i li ty that 
either regional or environmental differences may b e  reflected in s craper forms . 

Burrill and Kenniff , the only s i tes provid ing a long s equence over the 
phas e I / II transition f o r  which s crapers have been s tatistically examined , 
show a number o f  s imilar i ties : a mutual decrease through time in the 
proportion of s crapers having concave working edges ; a mutual increase through 
time of s craper edge angle . On the o ther hand , Kennif f s crapers became 
heavier through time while Burrill s crapers became lighter ; at Kennif f the 
average b readth of s crapers is noticeab ly nearer the average length than at 
Burrill , though the average breadth / average leng th ratios change synchronous ly 
between s i tes . But perhaps close  likenes s  in all characteris tics between 
tools over such a dis t ance is not to be expected . We should also perhap s 
remember Mulvaney ' s  ( 1 9 7 0 : 7 3- 6 )  warning , regarding the s imilarity be tween 
s crapers from levels o lder than 8000 BP at Green Gully and s crapers of s imi lar 
antiquity from the lower deposits  at Kennif f  Cave , that many me trical and other 
ob s ervations might merely as sess  characteri s t ics common to s crapers , irrespective 

· of cultural context . Be that as it  may , there is  a persis tence in s craper 
typology at Kenniff which bridges the phas e I / I I  trans ition (Mulvaney and Joyce 
1965 : 17 8 ) . As at Burr i ll , s light changes in s craper form which f o l low the 
appearance of  phas e II tools merely continue trends already under way in phas e I . 
The po s s ib le s igni f icance of  these  trends I will now examine . 

The new types ot implement appearing in Bondaian levelR i� eas tern NSW 
are spear armatures , small s crapers and woodworking chisels . S imilar 
imp lements were introduced in phase Il times elsewhere in Aus tralia . None 
would functionally replace the s t one te chnology of  phase I but add to i t . 
Because specialis ed imp lements  were received while the bas i c , general purpose  
s craper indus try continued unaf fected , I sugges t the  trans i tion marks the 
recep tion of . ideas rather than the rep lacement of populations . In this 
sens e Mulvaney ' s  ( 1 9 6 9 : 10 7 )  characterisat ion of phase II  as the ' Inventive 
Phase ' is valid only if  the implements  in ques tion o riginated in Aus tralia . 
This is  too large a ques t1on to detail here , but .parallels for  phas e II 
implements are well  known from Indonesia and b eyond (Mulvaney 1 9 6 9 : 12 7 , 16 4-5 ; 
Birmingham 1969 : 15 3 ) . The widespread and rapid appearance in Aus tralia of 
phase II wi th s imilar forms throughout and the ab s ence of  trans itional 
prototypes sugges t that it was a techno logy received from outs ide rather than 
invented within the continent . With backed b lade forms Glover ( 1 9 6 7 )  shows 
regulari t ies .over wide areas . 

The widespread accep tance of  phas e I I  techRology may be  exp lained by the 
specialised nature of the incoming s tone imp lement s , s ome of which , as I have 
argued for  backed blades , use-polished f lakes and e loueras , wer e haf ted into 
composite  tools . On the o ther hand , the core-tools and s cr apers whi ch are the 

·main components of phase I are not obvious ly of hafted type . Comp o s ite tools 
wi th specialised forms o f  s t one armature , I sugges t ,  were found t o  have great 
efficiency and their use rap idly b ecame p opular . It is s ignif icant that b o th 
phas e I I  s tone imp lement s  and compos ite hafted t o o ls are absent from Tasmania 
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which was isolated by sea level 
the mainland (Jones 196 8 : 200) . 
hyp o thesis  advanced by Mulvaney 

The Phase I I / I I I  Transi tion 

rises b efore the arrival of  phase II on 
These  conc lusions conform wi th the original 

in 1965 (Mulvaney and Joyce 1965 : 206-10) . 

The middle and top levels (phas e I I I )  at Currarong shelter 1 ,  contras ted 
with the basal Bondaian level (phas e I I ) , show waning and eventual eclipse  
of  backed b lades and a comp lementary increase in  f abricators ( s calar cores ) 
and o ther evidence for  b ipolar f laking . E loueras and use-polished flakes 
are s lightly more numerous in phas e III than phase II at  this s i t e . Numerical 
as cendancy of  b ip olar material over backed blades o ccurs at  a p o int where 
there is a sharp s tratigraphic break separat ing levels I I  and III and dated 
by the deepes t availab le carbon s amp le in level II to 1 9 7 0  ± 80 BP . However , 
the trans ition was gradual , beginning before and continuing well after this 
date . 

Burrill level I is not s o  c learly phase  I I I  on the evidence of the 
relative distributions of  backed b lades , fabricators and eloueras , s ince the 
imp lements here are so few .  However , the carbon date of 1660  ± 70 BP for  
the  base  of Burrill level I makes it  no t unreasonab le to think that the change 
noted on the coa s t  at Currarong , which is also repres ented 35 miles ( 5 6  km) 
inland at S as s af ras , occurred too the same dis tance along the coas t at Burrill . 

At Currarong shelter 2 the s tratigraphic relationship b etween squares K 
and L and square D is  not clear . As the few backed b lades and fab ri cators 
are nearly all from K and L ,  while the carbon date ( 3 7 40 ± 100 BP ) is from D ,  
the dating o f  any of  the imp lement s  is  uncertain . 

Almos t  certainly , i t  now seems , the main purp ose  o f  b ipo lqr f laking was 
to produce numbers of small flakes for use wi thout further mo dif ication . 
Many o f  thes e ,  I have sugges ted , were used to b arb the death spear whi ch , 
wi thin f airly recent times in eastern NSW , replaced a spear type armed wi th 
backed b l ades . 

The Currarong shelters also show that imp lements  of  organic materials , 
mainly b one p oints and shell f ish hooks , were conrrnonly used in later phas e I I I . 
Whether these were res tric ted thereto is quite unknown , s ince no organic 
remains o f  any kind have survived from earlier levels . The s t one fish hook 
file whi ch might be accep ted as evidence for f ish hook manufacturing is , ap art 
from one doub tful spe cimen , als o conf ined to later phas e I I I . However , the 
small number of  f i les overall p rohib i t s  a conclusive deduct ion . Although at 
shelter 2 shell and perhaps to a lesser extent bone have survived for much 
longer , the few organic imp lements , like thos e  of s tone , are nearly all from 
squares K and L and no t f irmly related t o  the s ingle carbon date ( 3 7 40 ± 100 BP ) . 
There is , however , one short bone unipoint f rom square D ( fig . 14 : 3 3 ) , 80-85 cm 
below the surface and the re fore not f ar ab ove the carbon s amp le , whi ch was 
ob tained from the dep o s i t  95 -115 cm below surf ace . This type of bone p o int 
is thought to be  part  of a fishing spear . 

The phas e I I / I I I  s equence seen at Currarong shelter 1 is present at 
several o ther s ites in eas tern NSW . Of these  the neares t and perhap s mos t  
closely comparab le s i t e  is a rock shelter near Sas safras Mountain (Hume 1965)  
s ome 35 miles ( 5 6  km) inland . At  an altitude o f  about 2000  f t  ( 6 5 0  m) the 
site  is on the s carp of  the Dividing Range . As at  Currarong shelter 1 ,  the 
s t one indus try shows a change through t ime from b acked b lades to fabricators , 
thumbnail s crapers are associated wi th backed b lades , there i s  an increased 
us e of quart z  as f ab ricators became p opular , and eloueras , though present in 
the upper levels , are rare . However ,  the change from backed b lades to 
fabricators is more gradual than at Currarong , perhaps  b ecause the s tratigr aphic 
divis ion b e tween levels II and III at  Currarong shelter 1 represents a hiatus 
in occupation which makes the change appear more abrup t than it really was . 

Low on the eas tern s lop e of the Dividing Range some 100 miles ( 16 0  km) 
northward is the Laps tone Creek rock shelter (McCar thy 1948) . Here the phas e 
II  level (Bondaian) has at its  midpoint a date of  3650 ± 100 BP , while the 
phase I I I  level (Eloueran) has j us t  before its  midp oint a date of 2 300 ± 100 BP 
(Polach et a l .  1 9 6 7 : 20 ) . Compar ing the two levels , eloueras increas e from s ix 
in the Bondaian to 7 3  in the Eloueran , fabricators increase from 11 to  105 , 
while bondi p oints are present only in the B ond aian . 

At Curracurrang ICU5 / - , on the coas t not far s outh of  Lap s t one Creek , 
both eloueras and fabricators are strongly present in phase I I I  (Megaw 1966) . 
Only six miles (10  km) north of Curracurrang , however ., the coas tal s i te of Gymea 
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Bay (Megaw and Wright 1 9 6 6 )  y ielded 5 5  fab r icators but only one elouera from 
a deposit  dated towards its  base at  1 2 2 0  ± 55 BP . This recent date and the 
ab sence of  backed b lades indicate that the Gymea Bay site  is  phase III . Some 
120 miles ( 19 0  km) s outh of Curracurrang , the foreshore Durras North site  
(Lampert 1966)  with a b asal  date  of 480 ± 80 BP  produced two eloueras but  no 
f abricators . 

Although there are s ome differences in respective proportions o f  
f abricators and eloueras i n  thes e s ites and between them and Currarong /Burrill , 
there is no doub t  that we are dealing with an essentially s imi lar development . 
Only .recently I s aw this as ' post-Bondaian ' (Lampert 19 7 1 ) . However ,  
re-examination of  the data from the ab ove s i tes shows that the indicators of  
this phas e (eloueras and fab ricator s )  are themselves comp onents of  the Bondaian , 
of ten being contemporaneous - alb e i t  in small numbers - with the ear lies t 
backed b lades . Thus it might be  more realis tic  to look upon this lates t phase 
in southeas tern NSW as a regional development wi thin the Bondaian tradition . 

We cannot be sure that the organic component has b ridged the phas e I I / III  
trans ition without change because of  bad preservation o f  phase  II  (Bondaian) 
material everywhere in s outheas tern NSW . On the coas t there are only two 
pub lished claims for Bondaian shell middens (Wr ight 196 3 : 8 ;  Woo ley 1966 : 318) . 
Currarong 1 has a dub ious fish hook file in the Bondaian level , older than 
19 70 ± 80 BP . Currarong 2 has pres erved shell of an antiquity ( 3 7 4 0  ± 100 BP ) 
that sugges ts phase II  s tatus , while only 20-25 cm above the dated level there 
was a b one point of  a type common in phase III . At Curracurrang 2 CU5 / ­
(J . V . S .  Megaw pers . comm . )  two f ish hook f i les were found in a level dated . to 
1930 ± 80 BP and below the earliest preserved shell in the depos it . The 16 
eloueras , 37 fabricators and 27 backed b lades with whi ch the files are 
as s ociated would place the level at approximately the midpoint o f  the phas e 
I I / III transi tion . The above evidence , though s light , sugges ts that the 
organic imp lements found so frequently in phase III  levels at southeas tern NSW 
coas tal s ites were p res ent also in phas e I I . 

The rep lacement of backed b lades from about 2000 year s  ago in 
southeas tern NSW indus tries is paralleled elsewhere in southeas tern Aus trali a .  
Only in the New England district  of nor theas tern NSW , where b acked b lades 
continue s trongly int o the past  few centuries (McBryde 1 9 6 6 ) , does the 
trans i t ion seem ab sent , though further research may subs tantiate the apparent 
ab sence of the transition in the Hunter River valley of central-eas tern NSW 
(Moore 1 9 7 0 ) . For the southern coas t of Vi ctoria , the Wils ons Promontory 
excavations (Cout ts 1 9 6 7 a , 196 7b )  show that the eclipse of backed b lades 
occurred b e tween 3060 ± 100 BP and 1260 ± 90  BP . The la tter date was associated 
with a f laked s t one indus try almos t devoid of secondary working . At Cape Otway , 
some 160 miles ( 2 6 0  km) wes tward across  Port Philip Bay , is  a coastal rock shelter 
(Mulvaney 1 9 6 2 )  with a near-basal date of 3 7 0  ± 45 BP . The flaked s t one here 
shows a s imilar pauci ty o f  s econdary working , but the s ite is rich in well 
made bone points . Many b one points were found also on a surf ace s i te dated 
to 5 3 8  ± 200 BP and s i tuated near Koroit  s ome 7 0  miles (110 km) fur ther 
wes tward along the coas t (Gill 1 9 5 5 ) . 

S till further to the wes t  there is a regional variant o f  phas e II different 
from the Bondaian . The indus try is named P irrian be cause the pirri point is 
numerically p redominant , al though the bondi  p oint and o ther forms of backed 
b lade are present als o . Excavations at Devon Downs (Hale and Tindale 1930) 
and Fromms Landing shelter 2 (Mulvaney 1960 , 1969 : 181)  show that in the lower 
Murray River valley this indus try enj oyed its  greates t popularity 4-5000 years 
ago . Later in the his tory of  these  s ites (around 3 7 5 0  ± 85 BP at  Fronuns 
Landing) tulas and b one points were important . In more recent levels , bone 
implements and s e condar ily worked s tone tools of  any kind are rare . 

Having such evidence in review , Mulvaney ( 1 9 6 9 : 9 1)  sees a ' trend away 
from s tone supp lies towards the sub s t i tution of local organic raw materials 
[which] may represent an op timum adj us tment to local conditions . . .  It seems 
reas onab le to term this lates t prehis toric phenomenon the Adap tive Phas e ' .  
Becaus e of  the wealth o f  ecological data in their recent depos i t s , NSW 
coas tal s ites , including Durras North , Burrill Lake and Currarong , seem to 
Mulvaney ( 19 6 9 : 9 1)  relevant s i tes to tes t this hyp othes is . 

Mulvaney ' s  argument rests  on two p rop o s i t ions : 
1 .  S t one craf tsmanship degenerated . Thi s  i s  s een as being supported by the 

rarity of well made specialised imp lements in recent deposits  in 
eas tern NSW , coas tal Victoria and the lower Murray . 
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2 .  There was a comp lementary increas e in the use of  organic raw materials , 
mainly b one , shell  and wood . To support  this claim , Mulvaney notes 

the extens ive use of  organic materials witnessed by early European s e t t lers 
in the lower Murray ( 19 6 0 : 7 4- 5 ) , the large numb ers of  b one tools in the 
Durras and Cape Otway she lters where s econdari ly worked s tone is rare 
(Mulvaney 1969 : 89 )  and the p redominance in s ome eas t ern NSW recent 
deposits  of  fabricators thought to have b een ' used p r imar ily to split  b one ' 
(Mulvaney 1969 : 90 ) , presumab ly on the analogy of Semenov ' s  ( 19 6 4 : 149)  
interpretation of  pieces �cai Z Z�es . In addition he notes  that the 
decreas ing frequency of  f inely made s t one tools at the lower Murray sites  
was accompanied by an increas e in the number of  ' adze-s t ones ' ( tulas ) , 
s een as woodworking tools (Mulvaney 1960 : 7 4-5 ) . 

Though the fir s t  prop o s ition appears to  be  s trongly supp orted by the 
low imp lement to flake ratio in the recent deposits  at Cape O tway and the 
p aucity of specialised tools in upper levels at  the lower Murray s i tes , i t  
does not accord with the s outheas tern NSW evidence . Here fabricators are 
numerous in recent levels and I have argued they are evidence for the 
deliberate production of  small flakes for death spears , by which spear s  
armed with b acked b lades were progres s ively replaced . This is a 
degeneration of s t one-working techniques only from an aesthetic point  of view . 
For o ther recent depos i ts in eas tern NSW (Lap s tone Creek and Curracurrang) 
Mulvaney omits  mention in this context of  the s trong presence of the elouera , 
a s econdari ly worked , typolog ically viable imp lement (Glover 1 9 6 9 ) . As 
Durras North is demons trab ly a spe cialised component o f  a wider ran�i ng 
economy , its  s tone as s emb lage may no t be  repres entative of the indus trial 
products of  its  occupants . On the whole the evidence f rom ., s outheas tern NSW 
is les s convincing than that from Victoria for a decrease in the impor tance 
of s tone working . 

Concerning the se cond prop o s ition , the extensive use by Aborigines of 
organic raw material at the time of  European contact is too we ll do cumented to  
warrant further discuss ion . However , the  implication that  this was a r ecent 
innovation requires examination . 

While the coas tal shelters at Durras North , Currarong , Cur racurrang and 
Aire River show the considerable use of bone and s ome use of shel l , thes e  recent 
deposits  merely give a few centuries of dep th in time to  the e thnographically 
known te chnology . In the s ands tone rock shelters of  NSW b one has survived for 
usually les.s than 2000 years and only at  Currarong shelter 2 has shell been 
found with an ant iquity greater than this . The poor survival rate in 
eas tern NSW of organic materials precludes a p o s i t ive s tatement about a p o s s ib ly 
changing intens i ty of their use . However , at Rocky Cap e  in northwes tern 
Tasmania bone imp lements are common ear ly in a s equence having a near-b asal 
date o f  8120 ± 160 BP and wi thin a cul tural assemb lage thought to  have its  
origin in  mainland s outheas tern Aus t ralia b efore Bass  S trait was  inundated 
s ome 10 , 000 years ago (Jones 1 9 6 6 : 3 ;  Mulvaney 1969 : 13 9 ) . The Durras Nor th 
s ite , for  whi ch the worked b one was examined in three levels dep o s ited s ince 
480 ± 80 BP , shows no cons is tent increase in the us e of  b one tools during this 
t im� (but see Bowd ler 1 9 7 0 : 7 0 ) , although there is pos s ib ly an improvement in 
b one craf tsmanship (Lampert 1966 : 103) . 

Devon Downs and Fromms Landing 2 ,  on the other hand , b o th show a marked 
decrease in the amount of b one used in recent times (af ter 3 2 40 ± 80 BP at 
Fromms Landing ) , although Mulvaney (196 9 : 9 1 )  reasons from the e thnographic 
evidence for the common local us e of  bone imp lements that this is  unlikely to 
be  true for the lower riverine area generally . Carbon dates sugges t that the 
peak in b o th b one point and tula (adze-s ton�) use occurred . at Fromms Landing 
shortly before 3 2 40 ± 80 BP and only a little later than the greates t populari ty 
of p irris and backed b lades , j udging from the b asal date of 4850 ± 100 BP a t  
this  s i te and the Pir�ian climax of 4250  ± 180 B P  at Devon Downs . Tulas , like 
b one points , are rare in upper levels at the lower Murray sj tes (Mulvaney 1 9 6 0 ) . 

In s um ,  the lines of evidence used by Mulvaney to  support his ' Adap tive 
Phas e ' are no t entirely cons i s tent . The increas ing rarity o f  well made 
specialised s tone imp lements seen for coastal Vic toria and the lower Murray 
canno t readily b e  c laimed for eas tern NSW ; ' degeneration o f  craf tsmanship ' ,  an 
aes thetic j udgement , is  inapplicab le to the evaluation of  an implement ' s  
efficiency . Bone tools are mos t frequent in nor thwes tern Tasmania and .along 
the lower Murray in levels antedating the Adap tive Phas e , while poor 
preservation o f  organic material elsewhere in s outheas tern Aus tralia before 
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the las t 1000 years or s o  makes it imp o s s ib le to form a defini tive 
j udgement for that region . Certainly fabricators are not good evidence 
for bone working in eas tern NSW . E thnographic and use-wear evidence , 
respectively indicate that both the lower Murray tula (Cooper 1954)  
and s ome eas tern NSW elouera were end-haf ted and used  for woodworking .  
Improved techniques for woodworking may thus be  evidenced , Howev � .  
the imp lements are typologically dissimilar and were mos t  popu�ar � �  
different times . Although the elouera i s  bes t represented i n  recent 
levels , the tula was mos t  connnon before the Adap t ive Phas e . 

The model proposed by Mulvaney in his concep t o f  Adap tive Phas e is a 
s tadial one ( cf . Groube 1 9 6 7 ) , in which a long period wi th little change 
was followed within recent centuries by a shorter period of comparatively 
rap id adap tive response . This not only does not f i t  the facts but is hardly 
appropriate to  the evolutionary changes he wishes to  exp lain . On the other 
hand , an alternative hypothesis of a continuous , uniformly changing 
evolutionary model for eas tern NSW is equally unaccep table . The phase I / I I  
transi tion gives evidence f o r  a technological retooling that may have 
appreciably affected rates of adap tation . The uniformi ty of the new tools 
over wide areas and their  fairly contemporaneous appearance sugges t adop tion 
from outs ide Aus tralia and rap id diffus ion within , while the pers is tence of 
phase I traits beyond the transition indicates that the incoming tools were 
an addition t o  the exis t ing technology . 

On the other hand the phase I I / II I  transi tion was generally a s low 
development but with regionally different rates and directions of change . 
Thus in the lower Murray there was an early change to  bone tools and tulas 
whi ch later , however , became less popular ; in coas tal Victoria the move was 
to bone p o ints and a s tone indus try of s imple flakes ; in southeas tern NSW 
tools present in small numbers at the beginniug of phase II  achieved 
as cendancy gradually , over several thoubands of years ; in northeastern NSW , 
if a trans ition did o ccur , i t  was very late . 

The archaeological record for the past  5 000 years or s o  in s outheas tern 
Aus tralia is  a dynamic one . It shows the formation of  ' culture areas ' 
(Wis s ler 1 9 2 3 )  within which similar change seems to have occurred . Better 
definition of these by future resear ch might provide ins ights  into cultural 
relations and intercommunications between the regions involved . 
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AP P END I X  l 

SEDIMENTS IN THE LAKE EMBAYMENT AT THE BURRILL LAKE S ITE 

The sandy clay wedge ( level IV) in the sands beneath the midden p romp ted 
the hypothes is to R . J . Lamper t , C . A .  Key and myself that this was the 
express ion of an es tuarine shore at a Ho locene high sea level of about +2 m .  
I had previous ly pos tulated such a high sea level to exp lain the doub le 
nature of the tidal delta at the entrance to Burrill Lake . The dis tal part 
of the exposed delta merges in level with the submarine part which is actively 
extending with a s teep foreset s lope into the deep water of the lake , whereas 
the seaward p art on whi ch hous es have been built appears to be too high to 
have b een cons tructed by tidal currents at present sea level . The situation 
mat ches that at Wagonga Inle t des cribed by E . C . F .  Bird ( 19 6 7 )  who als o refers 
to the Burrill Lake s i tuation amongst  Qthers of  a related nature along the 
s outh coas t of NSW . Because of the degree of podsolisation of the s oil on 
s ome of these cas es , Bird , however , inclines to a ·late P leistocene age for 
their formation and asso ciated high sea level .  

The hypothesis was wor th tes ting and in Augus t  1968 I made a line 
of b oreho les along the middle line of the depo si tional f lat in the emb ayment 
in front of the shelter . A Hiller peat auger with an alternat ive twis t  drill 
head was us ed to reach bedro ck or as far down as was possib le manually . For 
the mos t  part boundaries between the horizons were gradational and this mus t  
be borne i n  mind when referring to figure 1 7  which s e t s  o u t  the results of 
the boring . 

Des crip tion 

From the rockfall beneath the lintel of the shelter the ground surface 
declines about 3 m almos t uniformly to  an abnormally high lake level . 

(a) In the inner half of the emb ayment ,  a few cm of yellow s and have an 
abrup t contact with underlying sediments .  

(b ) Beneath this there is a b lack , very humic and in parts peaty loam wi th 
a slight sand content ; it extends to the lake margin . 

( c) In boreholes 3-25 and 3-5 , this changes downwards into a coarse  detri tus 
organic mud . 

(d)  Inwards of  these holes a b lack humic c lay occup ies an equivalent horizon . 

(e)  In s ome of the bores sandy clay of varying shades o f  grey underlies 
(c) or (d) . 

( f )  S loppy , loose light grey s and underlies (d)  or (e) . 

(g)  Beneath this a grey sandy clay in 3-25 , a blue-grey clay with les s  sand 
in 3-5 and a greenish-grey clay-nekron mud in borehole 4 appear to be 

lateral variations of one horizon . 

(h) Excep t for bore 1 ,  ending in sandstone which may have been a fallen b lo ck ,  
the b asal layer consis t s  variably o f  sandy clay and clayey sand , 

including coarser s and than in higher horizons . Yellow and reddish hues 
intermi ngle wi th grey and b lue-grey . Sandines s  increases downwards and there 
are o ccas ional sandstone fragments , espe cially near contact with the s andstone 
bedrock . 

In boreholes 2 and 3 b lack organic f lecks and small p ieces of char coal 
occur , especially near the top of this layer (h) . In 3-5 a thin horizon 
resemb ling (h) occurs above the washed grey sand . 

Discuss ion 

The variegated colouring of the basal layer (h) , its  poor s orting and 
occasional fragments of bedrock sugges t  a colluvial or residual origin wi th 
some oxidation in aerobic conditions . I t  may be  p artly f luvial but 
lacus trine deposition seems unlikely . The overlying layer (g) , with its 
nekron mud content and colouring , is  the one mos t  indicative of lacus trine 
conditions and anaerobic accumulation . The sands ( f )  may have b een brought 
in f luvially from the cat chment behind the embayment but their increas ing 
thicknes s  and height towards the mouth of the bay is suggestive of wave action 
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building a baymouth b arrie r . The s tagnant area behind this barrier , with 
its  increasing organic content upwards , (d) + ( c) + (b) , received a 
declining supp ly of  f luvial and littoral material to end in the Casuarina 
and sedge fen of today . The surface s and (a)  has b een emp laced quickly and 
recently ; i t  may be the product o f  the archaeological excavations themselves . 

This  s equence of infilling is cons is tent with a r i s ing lake level or a 
cons tant lake level after an initial drowning of  the terrestrial basal 
layer (h) . No suggestion o f  a fall in lake level is apparent . 

Because of  the ro ckfall zone it  was not p o s s ib le to relate the sandy 
clay wedge of the archaeological excavation ( IV) by lateral continuity 
wi th any of the hori zons of  the embayment fill . In its  characters i t  mos t  
resemb les the basal layer i n  boreholes 2 and 3 and this is also the s imp les t 
correlation that can b e  made in the s e ction . Consequently there is no 
b asis  for  regarding the clay wedge as the shore facies of a higher lake level 
than at present or indeed of any phase of the lake his tory . 

This i s  in accord with a report provided in litt . by Mr A . C .  Collins on 
the microfoss ils of a s amp le from the clay wedge of the shelter : 

The material after washing through a 180 mesh s ieve cons is ted 
almo s t  ent irely o f  sharp ly angular quartz  grains , wi th s ome 
cemented aggregations , some gravel-size  par t icles of milky 
quar t z  and carbonised woody material . There were als o s ix 
specimens of foramini fera , an os tracod and three j uvenile 
mollus cs . The foraminifera were as follows : 

Elphidiwn advenwn Cushman 
E. sp . aff . advenwn 
Tri loau lina sp . (j uv . , inde t . )  
Globigerina sp . ( 2 , j uv . , indet . )  
G loboc lassidu lina subg lobosa (Brady) 

Of  thes e , Globigerina is a pelagic genus and unlikely to be 
found in es tuarine conditions . All of them , however , could 
be found in o cean beach s and . In my experience es tuarine 
as s emb lages are marked by the dominance of numbers  of  Anmonia, 
with o ther shallow-water species occurring sparingly . This 
genus was no t found , whi ch inclines me to the view that this 
very small as semb lage is adventitious , rather than rep resenting 
an es tuarine fauna . Their presence in a freshwater dep o s i t  
could arise  from wind-transport  from nearby beaches or  
calcareous dunes , or from beach mud transp orted by the feet of  
wading b irds . 

The radiocarbon age determination for the clay wedge ob tained subs equently 
to  an ini tial draf t of  this report also supports this conclus ion s ince the date 
of  c .  20 , 000  years BP lies within the final p leniglacial of  the las t 
Glaciation of  the P le i s to cene when sea level was low (-50  m , Milliman and 
Emery 196 8 ; - 110 m ,  Curray 19 6 5 ) . 

In this context an exp lanation of this depos i t  mus t be  s ought in fluvial 
action . Today a small creek drains a mode s t  cat chme�t behind the embayment .  
I t  periodically flows along a li t tle channel ab ove the shelter and cas cades 
over the lip wi th s ome water def lected b ack beneath the overhang . The 
fo llowing s equence can therefore be  pos tulated . Weathering of the shelter 
roof produced the sand of  level V within the shelter . Collapse  of  the 
forward edge · of  the roof resulted in a b arricade of blocks along the front of  
the shelter , which def lected more of  the intermi t tent creek dis charge 
backwards into  i t . There i t  was dammed up as a small pond in which the 
sediment load was depos i ted ( level IV) . Sub sequently movement of the blocks 
or washing-out of f ines from the rockfall allowed floodwaters to go forward 
to the lake more persis tently than previous ly . Cave roof weathering 
products and occupation deb ris ( levels I-III)  sealed in the pond depos i t . 

The weaknes s es of thi s  exp lanation are tha � :  

1 .  Ro ckf all is unlikely to give a very watertight barrier . 

2 .  A les s clayey p ond dep o s i t  might be  expected from the s ands t one cat chment 
b ehind the shelter , unle s s  there were a phase of  soil  s tripping . 
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S ince the radiocarb on dates f or the sandy clay wedge take its  genesis  
to a time of  probable colder climate (Co s t in 19 7 1) , climatic change mus t  be  
cons idered as a par t  cause o f  the s ediment s equence . The temperature fall 
would , however , still leave the coas tal area in good fores t  cover in all 
likelihood , so  that s ignifican t  change in runof f  b ehaviour and s lope 
proces ses as a result of vegetation change is  no t a neces s ary corollary . 
Accompanying higher precipitation has often been presumed for P leistocene 
co ld periods in Australia but Galloway ( 1 9 6 5 )  has argued s trongly that the 
reverse is more likely in s outheas t ern Aus tralia . However the 
evaporation/precipitation balance mus t s till have favoured runof f more than 
today ' s  balance ; there is , for  ins tance , evidence that abou.t 15 , 000 years ago 
there was more runoff into Lake George (Galloway 196 7 ) . I t  is pos s ible 
therefore that increas_ed runoff on this  count was r espons ib le for the ponding 
in the shelter which produced the clay wedge . 

Agains t this the closeness  o f  the two radiocarbon dates , one below 
the clay wedge , ( 20 , 7 60  ± 800) and one near its  top , ( 20 , 830 ± 810)  indicates 
that the t ime taken for its ac cumulation was quite  shor t . A very short  
time of  formation is more consonant with a genesis in terms of local  factors 
solely than with one involving climatic change whi ch mus t  b e  regarded as of 
longer term .  

Conclus ion 

This s tratigraphic and microfossil  reconnaissance , together wi th the 
radio carb on dates , eliminates a.n exp lanation of the c lay wedge (level IV) as 
the shore deposits  of a lago onal transgres sion accompanying a higher sea level , 
be  i t  Holocene or P leis to cene . The extremely short  time of i t s  dep o s ition 
does not fit well with genes is  through increas ed runof f  as a result of 
climatic change . On the present evidence therefore an exp lanation is  
p referred in terms of  purely local  factors  - par t ial deflection o f  creek f loods 
into the shelter by rockfall , accompanied by pond sedimentation . 

J .N .  Jennings , 
Department of Biogeography and Geomorphology 
Resear ch S chool of  Pacific S tudies , ANU 
lO th S ep tember , 1968  
Revised l s t  October , 19 6 9  
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AP P EN D I X  2 

BOTANICAL REPORT 

Burrill Lake S ite 

The local vegetation is predominantly wet s c lerophyll grading into 
gully f lora in the valley in whi ch the rock shelter is  s i tuated . This 
valley terminates in a swamp near the lake shore . The area shows 
evidence o f  dis turbance by European man , i . e .  agricultural and village 
exp·loits . Introduced vegetation includes RutJus vu lgario (blackb erry) 
and Phy to lacca octa:ndra ( ink weed) . 

Eucalyptus macu lata (spotted gum) and Eucalyptus robus ta ( swamp mahogany) 
are the dominant trees in the wet s c lerophyll . Here the shrub layer includes 
such species as Acacia parramattensis,  A .  longifo lia and A. botrycephala and 
Indigophera aus tralis . These shrubs are small and abundant , traits p rob ab ly 
caused by re cent fires which

. 
burned larger adults as well as induced 

cons iderab le seed germination . Ground . cover includes such species as 
Lomandra longifo lia, Pime lea linifo lia, Goodenia he terophy l la and Macrozamia 
com11runis (burrawang ) . Climbers include Hardenbergia vio lacea and Smi la.x 
g lyciphy l la . 

Continual dampness  o f  the cave floor is  indicated by the presence of 
fern pro thalli and the liverwor t Riccia canalicu lata . In the gully outside 
the cave Euca lyp tus robus ta is the dominant tree . Smaller trees such as 
Cal licoma serratifo liq and Ery thrina sp . ( coral tree)  are present in a dense 
ground cover , which includes also Gahnia c larkei , Pteridium e s cu lentum 
(b racken fern) , Kennedia rubicunda and Glycine c landes tina . 

The swamp has such trees as Casuarina g l auca ( swamp oak) and Me laleuca 
linearifo lia, and the shrub �  include Lep tosperrnum flavescens and Opercu la:ria 
aspera . Ground cover includes Phi lydrum la:nuginosum, Ra:nuncu lus inundatus , 
Samo lus valera:ndii and numerous Cyperaceous and Juncaceous sedges , an examp le 
being Lepironia articu lata . 

Currarong Site  

On  the p lateau top  the  vege tation is  heathlike dry  s c lerophyll . In  the 
valley containing the rock she lters this g rades into gully f lora which towards 
the sea  is  replaced by mangrove swamp . The creek flowing through this valley 
enters the sea through an area which is gros s ly dis turbed by a European 
village .  However ,  s ome remnants  o f  the sand-dune and hind-dune f lora s till 
pers i s t . 

The dry s clerophyll is dominated by the eucalyp ts - E. racemosa ( snappy 
gum) , E. gummifera ( red b loodwood ) , E. saligna (b lue gum) and E. botryoides 
(bangalay) . Many of thes e  have the mallee growth form in the ro cky exposed 
tops . The shrub layer includes such shrubs as Banksia asp leniifo lia, 
B. ericifo lia, Acacia longifo lia, Epacris microphy l la, Baeckea brevifo lia, 
Lambertia formosa (mountain devil ) , Viminaria juncea and Xanthorrhoea 
resinosa ssp . resinosa (yellow gras s tree) . The ground cover includes 
Lomandra longifo lia, Actinotus he lianthi (f lannel flower) , A. minor, 
Symphionema pa ludosum and Themeda australis . Swampy poorly drained patches 
have numerous sedges including Gahnia c larkei , Juncus sp . ,  Res tio sp . ,  
Cyperus sp . and Cladium sp . 

The top grades into the gully with Banksia serrata, Podocarpus spinu lasus , 
Xa:nthosia pi losa and Pteridium e scu lentum . The gully f lora includes such small 
trees as Me la leuca squamea and Casuarina glauca . The shrub s  include 
Leptosperrnum squarrosum ( tea tree) , and ferns include Pteridium escu lentum, 
Cu lci ta dubia and Todea barbara . Among o ther g round cover is Phragmi tes 
communis (connnon reed) , Gahnia c larkei , Caus tis pentandra and Se lagine l la 
u liginosa . 

The mang rove swamp has two species of mangrove , Aegiceras cornicu latum 
and Avicennia marina (grey mangrove) . Ground cover includes Samo lus 
valerandii, Cynodon dacty lon and Se l liera radi ca:ns . The dunes are dominated 
by Banksia integrifo lia and Casuarina dis ty la, while Spinifex hirsutus and 
Hydroco ty le bonariensis are connnon s and b inders wi th such species as Lomandra 
longifo lia and Te tragonia tetragonioides appearing in the more s tab le part of  
the dune . 

Field repor t by H . J .  Hewson . Eucalyp ts identified by J . H .  Webb , 
b o th Depar tment of Bot any , SGS , ANU . 
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APPEND I X  3 

HUMAN REMAINS FROM CURRARONG 

Skeleton BS l 
Shelter l ;  square lB ( fig . 18 : 1) 

Condi tion The b one is generally well pres erved but s ome weathering of  the 
verteb rae has taken p lace . The skull has been s lightly distorted by soil  
movement . Bones not recovered include the  right s t apes , verteb rae Cl , C4  
to Thl , the b ody o f  Th8  and the coccyx , rib s  R2 , R3 , Ll , L 2  and L3 , the 
right clavicle and the sternum . Of the arms the proximal and medial 
ep i condyle epiphyses o f  the right humerus , the dis tal ep iphyses of right 
radius and ulna , two right carp als , three lef t carpals , one r ight metacarpal 
and four dis tal phalanges are miss ing ; The p roximal ep iphyses of  b o th 
f ibulae , the distal ep iphysis  of the right fibula , one proximal , four 
middle and all but two dis tal phalanges are mis s 1ng from the skeleton of  the 
lower limb s . 

P art  o f  C 2 , C 3 , the arch of Th2 , Th3 , both coracoids , the left  
clavicle and par t s  o f  two ribs were found among material recovered f rom above 
the skeleton . Near these  were found several rabb it  j aws , s o  i t  seems 
reasonab le to attribute the displacement of these bones , as well as s ome o f  
the mis sing bones , to dis turbance b y  rabb i t s . No trace of  a burrow was 
vis ib le at excavation . 

Buria l position The skeleton was lying on the dorsal p ar t  of i t s  r ight s ide , 
roughly hori zontal , with the head s l ightly rai sed and f acing out of the rock 
shelter . The arms were fo lded across  the abdominal region . The legs w�re 
tightly f lexed so  that the knees were near the f olded arms and the feet were 
j us t  b elow the pelvis . 

Age 14 . 5  ± 1 year s  

Sex Female 

Morpho logy Immature skeletal remains from Aus tralia have not b een extens ively 
s tudied . The skull of this individual app ears to b e  cons is tent with the 
pat tern of morphology of adult Abor igines from the NSW coas t (Larnach and 
Macintosh 1 9 6 6 ) . Notab le is the comb ination of a f lat  g lab ella , equal to 
Mart in ' s  grade 1 ,  and marked forehead recess ion ( index = 2 1 . 9 ) . The epip teric 
bones are very large ; right = 3 8 . x 10 mm and le ft = 24  x 10 mm . The skull 
has a value of  one for all characters used by Larnach and Freedman ( 1 9 6 4 )  
i n  their s ex determination s tudy . 

Patho logy Too th wear is very s light . There are no dental caries . 
' Ac cessory dental mas ses ' are present around the alveoli of  the upper second 
premolars . These are assumed to be remnants  of the deciduous molar roo t s  
(Campbell 1925 : 61-2) . The twelfth r ib s  are very short , the right b e ing 
41 mm and the le ft 32 mm long , and the f ree ends of thes e  ribs are atrophied . 

Skeleton B S 2  
Shelter l ;  squares lB · and 2B ( f ig . 18 : 2 ) 

Condi tion The bones of this ske leton are in very good condition . Al l 
elements of  the upper limb s are miss ing . The clavi cles are present and the 
s capulae are comp lete excep t for b o th coracoids . Thes e  facts sugge s t  that 
the upper limb s  were detached f rom the b ody before the soft tissues were 
completely decayed ( cf . Macintosh 1 9 7 0 : 9 9 ) . The only tooth mis s ing is  the 
upper Ll . Verteb rae SS and Col are mis s ing . The greater tro chanter of the 
left femur , the lef t  and right proximal and right dis tal f ibulae ep iphyses are 
mis s ing . All but two middle pedal phalanges are mis s ing and the only 
dis tal phalanges to survive are tho s e  of both firs t toes . The ear o s s icles 
were no t recovered . 
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Buria l position 
the rock shelter . 
_ Lght ly f lexed t o  

The b o dy was i n  a s emi-up right p o s i t ion facing o u t  o f  
The legs were lying roughly hor i z ontal and were 

the r ight o f  the b ody so  that the f e e t  were near the 
pelvis . 

Age 7 . 5 ± 0 . 5  year s  

Sex P rob ab ly male 

Morpho logy This j uvenile cranium has a glabella with p r ominence equal t o  
Mar t in ' s g rade 3 and i t  has moderately prominent t emp o r al cres t s  and 
o c cip i tal mus cle marking s . The forehead rece s s i on is  s light ( index = 26 . 6 ) . 
There is a f ronto - t emp oral suture at the p te rion , the malar s have a 
f lat tened orb ital b o rder and there is a mild degree o f  crib r a  o rb i talia . 
The general features o f  the cranium are cons i s t ent with Aboriginal 
morpho logy and sugges t that it is  more like ly t o  b e  male than f emale . 

Patho logy There is no s ign of dental caries . Wear i s  ext reme on the 
anterior deciduous teeth . There is a very small dep r e s s ion j us t  t o  the 
rear of the eminence o f  the le f t  p arie tal b one . I t  app ears t o  b e  mild 
o s teitis  rather than a healed inj ury . There i s  a large oval hole 
(33  x 16 mm) in the frontal b one . The long axis  o f  this hole runs f rom 
14 mm ant erior and 3 mm to the righ t  of the b regma , towards  the right o rb i t . 
The edge o f  the hole is unhealed and irregular and there is  no surr ounding 
dep r e s s ion . The b one around the ho le is darkly s t ained , p r ob ab ly due t o  
t h e  s o i l  o r  p o s s ib ly b lood . This hole was mad e by a large sharp obj e c t . 
There is  no conclus ive evidence to show whether i t  is a p o s t -mor t em inj ury 
or the cause o f  death . 

Skeleton B S 3  
Shelter l ;  s quares l B  and 2 B ; s p i t s  1 and 2 ( f i g . 18 : 3 ) 

Condition This infant skeleton i s  almo s t  comp le t e . Mis s ing parts  o f  the 
skull include mos t o f  the righ t  mandib le and the righ t exo ccip i t a l . The 
ver t eb r ae are fragment ary . B o th i lia  and one fibula were no t r e covered . 
Mos t  o f  the teeth are mis s ing . 

Buria l ppsi tion The skele ton was extended , lying on i t s  b a ck . The 
head was turned to  the r ight , facing the b ack o f  the r o ck shelter . 

Comments The two halves o f  the interpar ie tal ar e incomp l e t e ly fused to  
the  supraoccipi t a l  p o r t ion o f  the  o c c ip i tal b one . The tymp ani c r ing is  
no t a t t ached to the  petrosal , nor  the  p e tr o s a l  t o  the  s quamo s al . The  
detachment o f  the  p e t r o s a l  f r om the  squamosal app ears to  have o c curred in 
the s o i l  and it is probab le tha t the tymp ani c was also  detached in the 
grave . Only one incisor and one mo lar crown are pre sent and the s e  are 
incomp le tely f o rmed . Leng ths o f  the long b ones are : 

humerus 
f emur 

= 66 mm 
= 7 5  mm 

radius 
tibia 

56 mm 
= 6 8  mm 

ulna 
f ibula 

= 62 mm 
6 3  mm 

The s e  measurements s ligh tly exceed the larges t full term f o e tus measured by 
Ma cinto s h  ( 1 9 5 8 )  so that i t  would s e em that this skeleton is that o f  a 
new-b orn b aby , cert ainly no t more than 1 month old . 

There is  no evidence f o r  the caus e of death . 

Skeleton B S 4  
Shelter l ;  s quares 6C , 6D ,  7 C  and 7D ; sp i t s  1 to  3 

Condi tion This inf ant ske l e t on was no t recognis ed at excavation , but  
b e caus e mo s t  o f  it  was r e covered f r om four adj acent s quares , i t  is  thought 
to  rep resent a burial . Only f our teeth were_ re covered and the l e f t  
parie tal , t h e  b asi-o ccip i tal and p ar t  o f  t h e  r igh t p ar i e tal a r e  mis s ing . 
The lef t c lavicle , le f t  s capu la , l e f t  ulna and the p e lvi s , as well as 
s everal ver t ebral  and hand and f o o t  b ones , are mis s ing . The b one is  in 
good condition . 
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Corronents The incisor c rowns are incomp le tely formed . Fus ion of the parts 
of the occip ital b one is at  a s imilar s tage to  skeleton BS3 . One temporal 
b one p reserves the fusion of squamosal , petros al and tymp anic ring . 
Long b one leng ths are : 

humerus 63 mm 
femur = 7 0  mm 

radius = 5 3  mm 
tib ia = 6 4  mm 

ulna = 59 mm 
f ibula = 5 9  mm 

As with CR-BS 3  these measurements are mos t ly s lightly larger than those  given 
by Macintosh ( 1958)  for a full term foetus . This skeleton is s light ly 
smaller than B S 3 , so i t  too is  the remains of  an infant les s than 1 month old . 

There is  no evidence for the cause of  death and it  has not been p o s s ib le 
to work out the burial pos ition from the o c currence o f  the b ones in the 
several squares and s p i ts . 

Human Remains ftom Shelter 2 

Individual 1 A left  p e tromastoid b one and a r ight clavicle from s quare K ,  
spit 2 ,  and a lef t  f emur from s quare L ,  �pit 1 ,  are all referable t o  a very 
young or prematur e  infant . These  b ones are approximately equal in s ize 
to  thos e  of  individual A of  Macintosh ( 1 9 5 8 ) , which he gives an age of  about 
the 3 6 th intra-uterine week : c lavicle length = 3 4  mm ; femur = 6 1  mm .  
Desp ite p o s s ib le racial and/or  nutritional diff erences in development rates , 
i t  is  clear that these  remains are thos e  of a p remature but potentially 
viab le infant . I t  may have been born dead . 

Individual 2 A complete left temporal bone from square L ,  spit 2 ,  a right 
s capula and right clavicle from K2 , a left humerus from K6B , a right ilium and 
a right  femur from L lA and a metacarpal from Ll all b elong to an individual 
about the s ize of CR-B S 4 , that is , an infant les s than 1 month old . 
Humerus leng th = 6 1  mm ;  f emur = 70 mm .  

Individuals 1 and 2 A p iece of  parietal b one from K4 , three neural ar ch 
halves of cervical vertebrae from K2 and a radius f ragment and a neural arch 
hal f from LlA could belong to either individual 1 or 2 .  These individuals 
were found in the s ame squares and spits but their precise association is 
not certain . 

Individual 3 From square D ,  spit  1 ,  come two teeth , an upper R . a  and an 
R . d ,  a right s capula and right clavicle , and fragments of a maxilla and a 
greater wing of  sphenoid . The incisor crown is fully developed 
( 7 . 5  x 5 . 2  mm) and the clavic le is  46 mm long . This individual is probab ly 
about 2 months old . 

Too th Lower left  deciduou.s canine from K2 . S i ze = 6 .  4 x 5 .  2 mm . This 
tooth has mild wear and was lost by an individual about 3-4 year s  o ld . 

Too th Upper left  deciduous second molar from L 2 . S i z e  = 10 . 2  x 11 . 3 .  
The roots  are b roken o f f . This tooth is from an individual about 8�10 years 
old . 

This collection o f  human remains from Currarong is notab le for the low 
age of the individuals represented . No burials of adults were uncovered by 
the excavation . 

I am grateful for the advice of Profes s o r  N . W . G . Macintosh and 
Mr S . L .  Larnach , Department o f  Anatomy , Univers i ty of  Sydney . 

P . W . Thomp s on ,  
Dep artment o f  Prehis tory , 
Research S chool o f  Paci fic  Studies , ANU , 19 68 
Revised 1970 
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