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FOREWORD 

The exchange o f  raw mat eria l s  and pro ces sed goods by peop le from re gions 
where tho se ma terials o ccur natural ly or are p rocessed  in a p arti cular way , to 
peop l e  in regions wh ere they do no t o c cur , or  are no t so processed , is  a bas i c  
underp inning o f  much human e conomic his tory . Anthropolo gis t s , human geo graphers , 
his torians and economi s t s  have l ong been fascinated by the variety o f  ways in 
which , and the var iety of  reasons for which goods and mater ials have been 
exchanged in the pas t ,  and such s tudies in Papua New Guinea ,  beginning with 
Malinowski ' s c las s i c asses sment o f  the Kula trade ring , have made the coas tal 
trad ing sys tems o f  that country famous in anthrop o log ical l i t erature . 

Patterns o f  t rade and exchange for s o cial , r i t ua l  and economic purposes 
in the hi ghlands o f  New Guinea are less  well known ; but  this i s  perhap s mo re 
unders tandable when it is r ememb ered tha t Argonauts of the Wes tern Pacif�c had 
been pub lished for more than a de cade before white  men f i r s t  saw the area of 
the interior which is  Dr Hughes ' concern in this volume. Th is fact of histo ry 
carries a number of advantages which Dr Hughes has been quick to grasp . Despi te 
the rap id inf i l tration o f  European goods into the region , even ahead of  wh ite  
men , trad i t ional p a t t erns and purposes  of trade s t i l l  exi s t  or are  read i ly 
re cal led by info rman ts who s e  memorie s go beyond the ear lies t white  o c cup ation . 
Thus the resear ch ha s s ought to s eparate out a t ruly trad i t ional trade pat tern ,  
to de termine the effects  o f  the arrival o f  exo t i c  goods into the region be fore 
whi tes , and indir e c t ly to gauge the dis rup t ion of tradi tional trading p ra c t i ces 
by the whit e  presence . Dr Hughes ' resear ch has led him far f rom his  home 
dis c ip l ine o f  human geogr aphy into the realms o f  anthropology , ar chaeo logy ,  
linguis tics , oral his tory and ma t erial cul ture , t o  mention but a few o f  the 
areas in whi ch he has pur s ued New Guinea highlands t rade . As will  be seen , 
this top i c  i s  highly comp lex , b ut the de f tne ss with whi ch Dr Hughe s gui des us 
through the weal th of data he has accumula ted , to the conclus ions which he 
draws , ensures that thi s  book wi l l  rema in a fundamental con t r ibut ion to the 
sub j e c t  of tradit ional New Guinea t rade . 

Dr Hughes graduated from the University of Sydney with honours in 
geo graphy in 1 9 6 6 . During his unde rgr adua te honours year Dr Hughes unde rtook 
a s tudy o f  agr i cultural land use in the S inas ina lan guage area o f  the Ch imbu 
Province o f  P apua New Guinea . Between 1 9 67 and 1971 he carried out the 
do ctoral re sear ch wh ich forms the b as i s  o f  this vo lume , while he was a 
s chol ar in the Dep ar tmen t o f  Human Geo graphy , Re s ear ch S chool o f  Paci f i c  
S t udies , Aus tral ian Nat ional Univers i ty .  

Be tween 1971 and 1 9 7 5  Dr Hughes he ld the p o s t  o f  Res ear ch Fe l low in 
the Aus tralian Na tiona l  University ' s  New Guinea Re search Unit  in Port  Mo resby , 
whe re his  ma in research intere s t  concerned the his t ory and s e t t l emen t o f  
land use during r emembered t imes i n  and around the swampland s o f  the upper 
Wah gi Va lley . This work has formed an important  s e gment o f  Profe s s o r  Jack 
Go lson ' s  mul ti-d i s c ip l inary inves ti gations into the agr i cultural prehistory 
of  the area . 

Dr Hughes i s  curren tly lecturer in human e co l o gy in the Human S c iences 
Pro gram , S choo l  o f  Gene ral S t udies , Aus tralian National Unive rsi ty . 

Jim Al len 
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PREFACE 

The obs erva tions reported here were made in Papua New Guinea in 
1967 and 1968 and the analysis and lib rary research was completed in 
1970. Mos t  o f  the data were presen ted in more detail and with more 
caution in a PhD thesis  in 1971 , prepared while in the Department of 
Human Geography , ANU . There have been add i tions , especially to the 
sec tion on s tone , and s ome correct ions . The tools discussed in 
Chap ter VI are now in the Department of Prehis tory , ANU . 
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January 1977 
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CONVENTIONS 

MEASUREMENT 

Wherever possib le , SI uni ts ( Sys teme International d ' Un i t e s )  have been 
used , wi th the English equivalen t in bracke t s  wh ere i t  was though t help ful . 
Mi le s and ki lometres are an except ion , for we are concerned wi th large 
dis tances and areas which mo s t  English-speaking reade rs s till have difficulty 
conceptualising when exp re s sed in kilomet res . When his torical document s  have 
been ci ted , the original s tatement s  o f  distance have been used . Elsewhere , 
when a ci ted s ource used imperial measure , this has been given firs t followed 
where relevant wi th the SI uni t  equivalent in b racke ts.  Al titude has been 
given in me t re s  above mean sea level (m MSL) . 

ORTHOGRAPHY 

New Guinean terms here are wri t ten sub-phonemically , as out lined for 
' Neo-Melane s i an '  by Mihalic (19 5 7 : xiv-xxi) except that in vernacular words 
the ' s chwa ' vowel like a short English ' uh '  is  rep resented by (e), a low
cen t ral  vowe l resemb l ing the German 'o' is represented by that symbol (o), 
the glo t tal s top is  shown by ( ' )  and nasalisat ion by ( , ) . In much o f  the 
s tudy area ' f '  and ' p '  vary locally and are almo s t  in terchangeab le and I 
have used that whi ch s ounded close s t  to me when I fir s t  recorded a word . 
Melane s ian Pidgin terms are indicated by (MP). 

ABBREVIATIONS 

When New Guinean in forman t s  are identified , F = father and FF 
f a ther .  

General 

New Guinea 

London Mis s ionary Society 
Aus tral ian New Guinea Adminis trative Uni t  
Depar tment'o f  Agr icul ture , S tock and Fisheries 

fa ther's 

LMS 
AN GAU 
DASF 
DDA Departmen t o f  Dis trict  Adminis trat ion ( f ormer ly DNA, Depar tmen t 

o f  Nat ive Af fai r s )  
PNG 
TPNG 

Aus tralia 

AWRC 
BMR 

CS IRO 
LRRS 

RSPacS 

Personne l  

Papua 

Papua New Guinea , formerly TPNG 
Terri tory of Papua and New Guinea 

Aus tralian Water Resources Council 
Bureau o f  Mineral Resources , Geo logy and Geophys ics, Departmen t 

o f  Nat ional Resource s 
Commonweal th Scientific and Indus trial Research Organisat ion 
Land Research and Regional Survey Divi sion (now the Divis ions 

of Land Use Research and Land Resources Managemen t ) , CSIRO 
Res earch S chool o f  Pacific  S tudies , ANU 

RM Res iden t Magis trate 
ARM Ass is tan t Res iden t Magis trate 
VC Village Cons tab le 
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New Guinea, Mandated Terri tory 
( S ome des ignat ions common to Papua and to Papua New Guinea) 

DC  D i s tric t Commis s ioner 
DDC Deputy Dis trict Commi s sioner 
ADC As s is tan t Dis trict Commis s ioner 
DO Dis tri c t  Of ficer 
ADO Ass i s tan t  Dis trict  Off icer 
PO Patrol Officer 
CPO Cadet Patrol Officer 
a/ ac ting 
LL Luluai 
TT Tul tul 

Documen ts 

B . N . G . A . R .  
G . N . G . R .  
H . R . A .  
P . A . R .  
P . R .  

Bri tish New Guinea Annual Report 
German New Guinea Annual Report 
His tor ical Records o f  Aus tralia 
Papuan Annual Report 

Imperial 

do z 
o z  
lb 
in 
f t  
yd 
mi 

Pa trol Report ( these are usually numbered in sequence 
for a year from July to June under the name of the 
Sub-Dis trict  Office)  

Measure 

dozen 
ounce 
pound (weigh t) 
inch 
foo t 
yard 
mi le 
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I THE DEVELOPMENT O F  THE PROJECT 

THE CONCEPTION 

This proj ect  was f irs t conceived as  a s tudy in the geography o f  primi tive 
trade , us ing eco logy as  a concep tual and methodo logical f ramework . O ther s tudies  
of  trade in  techno logically simp le socie ties , o f  which the mo s t  relevan t is  
Harding ' s  monograph on a New Guinea coas tal trading sys tem, explained trade as  
the resul t of  environmentally caused specialisation and cul tural diversity ( e . g .  
Harding 196 7 : 241 ) . This  v iew was taken as  a basic assump tion in formulating the 
present proj ec t . Trade good s ,  the routes over whi ch they travelled , and the 
rates at which they were exchanged , were all viewed as the produc t of varied, 
cul tural ly con tro l led responses to diff erent natural environment s .  

Originally i t  was hoped t o  deve lop a pic ture of  ongo ing trade i n  the 
' e thnographic present ' ,  the period immediately before whi te contac t ,  over a 
sub s tantial par t of  central New Guinea , to be supplemented by a quantif ied 
re cord of present  trade in traditional and mo dern goods in a small locality and 
over  a selected route in an area la t ely brought  under adminis trative con trol and 
only recently exposed to the e f f ects  of the modern co lonial economy . I t  was 
postulated tha t there was an ordered rela tionship between the continuing exchange 
of trad i t iona l  goods and the inves tment of weal th and labour in the new cash 
economy , and a number o f  que s t ions were po sed , b o th subs tantive and theoretical , 
bearing on this supposed connection . 

This  op timistic  program was short-lived . The first  four months o f  
field-wo rk showed that  patterns o f  trade were considerably more comp lex wi thin 
a rela tively small area.than had b een expec ted and s uggested  that  these pa t terns 
had changed s ubs tantial ly dur ing living memory b efore Europ eans arrived . The 
degree  of change , espe cially the increase in quanti ties of shell valuables , was 
qui te unexpec ted , and forced attention to the question of  change during the 
prehis toric  period to an un foreseen degree . I t  became essential to seek an 
addi tional his tor i cal frame o f  ref erence , and a me thodo logy which would permi t 
va lidation o f  the raw data as  historical evidence as.wel l  as sat isfying the 
requirements  of the spa tial e cological study . Accordingly , the lo cal s t udy was 
eliminated and program developed to provide a reliable view of  pre-contac t  
trading activity a s  a continuing and changing process  over a sub s tan tial area 
encompassing a diver se range of natural resources , habitats , and cul tural 
differences . 

· 

A number o f  sub s tantive ques t ions were  involved . Were the described change s 
real? I f  so , to what  were they due? In the light o f  Salisbury ' s  f indings ( 1 9 6 2 )  
about the e f fect  of  s teel o n  a traditional New Guinea economy , were they ini tiated 
by the arrival o f  s teel in advance o f  the whi te men ? Europ eans were known to have 
been s upplying coas ta l people with factory goods , especially s tee l and cloth ,  for 
more than 80  year s . Had the European presence on the coas t so  affected indigenous 
trade that some new goods and technological changes had been diffused inland as 
far as the highlands before 1930 ?  If so , the economy in the period immediately 
before whi te contact  was not  really neolithic  at  all . On the other hand , 
highlanders who had been interviewed already had said. that they did no t have s teel 
be fore the whi tes arrived . What  was more , they had said that i t  was traditional  
valuab les , par t icularly she lls , that had  increased in  quant ity , quality and variety . 
I f  this was  true , how were thes e impor ts paid for ? Wes terners conventional ly saw 
stone-age trade as slow in development if no t ac tually homeo s tatic . I f  some o f  
these ques tions could b e  answered i t  would have p ro fo und geographical , ecological 
and socio-e conomic imp lications and would in turn generate o ther ques t ions . 

There were me thodological prob lems : the mos t  urgen t  need was to tes t  the 
reliability o f  the s t atements  already collected , for great s cep ticism was express ed 
by authorities wi th experience o f  New Guinea , some pointing  to the archaeological 
evidence o f  the antiqui ty in the highlands of  trade goods like sea she lls and 
polished s tone axes , o thers doub t ing whether the impediments  o f  trans lat ion and 
sometimes doub le translation would permit the evaluat ion

_ 
of such s tatements at all . 
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Three approaches were  thought  use ful , one bas ed on increased area , one 
based on increased t ime-dep th , and one whi ch used bo th .  Inf o rmants ' 
s tatements had to  be tes ted agains t each o ther , no t  only in the one locali ty 
but over a wide area , for if  change was brough t abou t  by f lows o f  goods from 
outside then this should b e  re flec t ed in every s tatement about dire c t ion , 
quanti ty ,  values and time and should p roduce consistent pat terns with 
continuous gradients in e ach direct ion . Greater time-depth could'be achieved 
from oral data by at temp ting to  include s tatements o f  hearsay about the pas t , 
particularly the transmi t ted p ersonal experience o f  parents and grandparents . 
Equally important  was the search for documentary evidence over a wide area o f  
space and time for s tatements about the innovat ion and diff usion p ro ces s es in 
and around the s tudy area . Informat ion was wanted about the time and place 
and circums tances of firs t contac t , about the vis i tors ' views o f  existing 
indigenous technology , weal th , e conomic behaviour and environment and about  
the new goods and informa t ion introduced by the observers themselves . 
Informat ion was also want ed on the d i fficulties o f  communicating across 
cultural barriers ; how , in a country where s trangers were enemies , p eaceful 
intercourse was established and what role was played in this by the exchange 
of goods . 

THE AREA AND TIME SCALE 

Within the core area , encomp as s ing the densely populated valleys of the 
central highlands and the sparsely populated lowlands to the south , Europeans 
had introduced sufficient iron and indigenous valuab les to  seriously affect  
the tradit ional s tone-age economy by  1 939  in the  main valleys and by 1950  in  
more isolated parts . This was the  f irs t decade or  two o f  European dominance , 
depending on the varied spread o f  the adminis t rative frontier after 193 3 ,  and 
is cons idered here only in so  far as it  affected t rade in tradi tional 
produc ts in uncontrolled areas . 

The principal period o f  interes t extends backwards from the arrival of  
the Europeans through the  t ime covered by l iving memory and hearsay once 
removed . For mos t  of inland New Guinea the year 1900 is about the earlies t 
for which reasonab ly secure histor ical data can be  got ei ther from oral or 
documentary sources , and for  the f irs t 30  years of this century within the 
s tudy area the memories o f  old p eople are almost  the sole  sour ce . The 
s tarting date for this period , then , is around 1900 and the conclud ing date 
is 1933 or  later ; for mo s t  of the s tudy area it  is prehi s toric . 

The second period o f  concern , be fore 1900 , is  prehis tori c throughout 
the s t udy area and largely p rehis toric in the nei ghbouring coas tal hinterland , 
though there , in Golson ' s exp res sive phrase ,'p rehistory has been progress ively 
caught alive ' ( 1 9 7 1) - in many valuab le accounts by navigators , merchants , 
miss ionaries and government o f f icials . Oral data for this early period are 
almo s t  non-exis t en t .  The area was t o tally lacking cod i f ied trad i tions , 
cus todians o f  trad it ion , and the mnemoni c aid of  long genealogies . I t  was 
a rare man who could name his own great-grandfather . Origin myths were 
teles coped toge the r with tradit ions of specif i c  migrations referring to 
recent t imes and in some cases  supported by o ther evidence , bo th internal 
and external , linguis tic  and botanical . Myths and legends rarely ment ioned 
such mundane things as ma terial cul ture and then only in the mos t general 
terms and unlocated in s cientific  time . S tudy o f  this period in the inland 
is p articularly dependent upon inferential evidence from botany and geo
morphology and upon archaeology . 

In general , for  its  his tory t o  be writ ten , New Guinea is exceptionally 
dependent on the disciplines of prehis tory and oral his tory,  as has been 
s tressed by R . N . H .  Bulmer ( 1 9 7 1 )  in a review of p r iori t ies  and problems . 
This imposes spec ial requirements on any s t udy o f  aspects  o f  material culture , 
including trade , and is  discussed below (p.8) 

S OURCES OF DATA 

Field Observations 

At the t ime field-work was carried out , many aspects  o f  the way o f  life 
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were s till traditional , even in the highland valleys where development had 
been concentrated . Apart from the use of s teel axes and knives , the bas ic 
subsis tence economy was lit tle changed . Excep t in the nor thern sub-coas tal 
hil ls , many aspects of  traditional barter and ins t itut ions of  ceremonial 
exchange con tinued . 

Observations were made o f  the many traditional trade obj ects that survived , 
including those that were no longer made o r  used and o thers that were no longer 
traded . Valuables s t ill worn as daily ornaments were seen in use everywhere , 
and others worn on spe c ial o ccas ions were seen in use at fes tivals in many 
places and elsewhere were seen s to red in houses . Many had changed in type , 
quality , quant ity and populari ty , but they provided ess ential reference 
points for dis cus sion of  the pas t .  

Although stone tools and weapons were  now rarely used , many had been 
kep t ,  some still  hafted , and the fine s tone blades formerly used as valuables 
had been especia lly well  p reserved . Trad itional pigments were s till in use 
and the trade-area of one had grown greatly in modern times . Pottery was 
s till  made and used , though no longer so widely traded . In one area , 
traditional salt  was s till  a valuab le , ri tually important  in feas ts , but was 
no longer a normal consumpt ion good . Some specialised fruits once 
ceremonially exchanged across  e cological boundaries were now sometimes traded 
as well , and new trade had developed in some o rnamental plants . 

Fur , feathers and brightly coloured beetles were s ti l l  collected , fur 
and skins were hunted , traded and worn as o rnament , and everywhere bird o f  
paradise skins and feathers were hunted , traded and displayed more vigorous ly 
than ever . Areas hunt ed over by individuals and groups had exp anded and the 
trade areas of individual goods and traders had grown out of all proportion 
to those exis ting be fore enforced p eace . 

In many areas s ome shell ornaments had retained value , and in some parts 
they were s till  highly valuable  and es sential to bride-weal th and o ther 
ceremonial display and gif t-exchange . Pigs , the nexus between s ubs is tence 
production and t rade , were s t ill  an important item in many forms of exchange . 

Interviews 

Twelve months were spent colle cting participants ' accounts of trade and 
these interviews·were the main source o f  data for the principal period of  
interes t .  Working outwards from the  highlands , traverses eventually 
extended north-s outh from As trolabe Bay to the Gulf  o f  Papua and eas t-wes t 
from the Asaro Valley to Mt Hagen ; de tailed interviews were carried out from 
the northern sub- coas tal hills  to  the Lake Tebera-middle Purari lowlands , and 
from the upper Asaro to the Kaironk Valley , upper Wahgi Valley and Poru 
Plateau . Map 1 shows the area and the places where formal interviews were 
held : the dividing lines are arbitrary boundaries to aid dis cus sion and are 
explained in Chap ter IV . Wi thin this  area , groups which have been s tudied by 
anthropologis ts  include the Chimbu , Daribi , Gafuku , Garia ,  Gentle , Karam , 
Kuma , Maring ,  Melpa , Narak , Siane and Wiru . 

Interview points were sele c ted bearing in mind language and tribal 
boundaries , known exp loi ted resources , s tone factory si tes , ecological 
differences , mount ain passes and bridges , and the need to  re-interview on 
specific  points . More than 300 structured interviews were conducted as well 
as many minor ones  directed to l imited topics . In the densely populated 
highland valleys two.or three were possible  per day , but in spars ely 
populated parts interviews were o f ten a day apart and sometimes more . 

Verbal s tatements about the pas t  were both eyewi tnes s accounts and 
hearsay , but some o f  the C!auses o f  distortion af fected both categories  and 
mos t o f  the means o f  tes t ing s tatements were app lied to both . 

Informants o f  7 0  years were mature married men in their  mid-thirties 
at the time of  the firs t  highlands explorat ion of the early 1930s . Many men 
of 60 were already married at that  t ime . Men aged 55 were young warriors in 
the ir prime and beginning to take part in trade and ceremonial exchange . 
Nearly all interviewees fell wi thin this age range and the crit ical pre-contact 
period o f  1 9 25-30  was th ere fore firmly recorded in the memories of 
participants . Recollect ions o f  this time were vivid and were recalled with 
pleasure . 
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The p receding 10 years were covered by an overlap o f  eyewitness  and 
hearsay accounts and the early years of  this century by hearsay only . 
However ,  allowing a generation interval o f  from 25 to 30 years , even 
informants  in their  sixties who recounted s tatements made by their fathers 
were telling of the experience of men who were mature in the period 1905-10 , 
and for informants in their  seventies this period o f  hearsay was the 1890s . 
This was the only data which fell into the category o f  o ral tradit ion in the 
sens e  used by Vansina ( 1965: 20) , and in all cases was hearsay only once 
removed . 

The problem of  relative and absolute dating o f  all p re-c ontact and some 
pos t- contact  events was me t by the use of sociologi cal time . By comb ining 
continual reference to life- crisis events , especially marriage , child-birth 
and death , with memories o f do cumented events such as f irs t- contact patrols , 
poli ce pos t and miss ion es tab lishment s ,  recorded killings , maj o r  warfare and 
events o f  the Pac i fic  war , i t  was possible to  date mos t  s tatements and to 
re-evaluate one ' s  estimate  of the informant ' s  own age . This las t factor  was 
impor tant for the dating of all test imony . In practice , first  age estimates 
tended to be overcau tious and had to be revised agains t the diary of  recorded 
and remembered events and the es t imat ed ages of wives and children present . 

Interview Techniques 

The area included more than 30 languages (Claass en and McElhanon 1970 ; 
Franklin 1968a , 1 968b ; Wagner 1969b ; Wurm 1964 ; Z ' graggen 1968 ) , and of 
necessity all interviews were conducted in Melanesian P idgin . With some o f  
the older men and i n  more isolated p arts this required double  trans lation , 
with its  addi tional hazards of  mis translation . Interviews in each new 
language area were prepared for with check-lists  o f  some 7 0  items in English , 
MP and in a neighbouring language , and the new t erms were f illed in at the 
firs t opportuni ty . Subsequent interviews used at leas t two sets  of terms , 
and in P apua word lists  included Hiri  (Po lis ) Mo tu , the trade language widely 
adopted as . the adminis trative lingua franca . 

Mos t  interviews took place in men ' s  ' club ' houses , good ones taking two 
t o  three hours and some going late into the nigh t . Each began with a formal 
spee ch about the purpose o f  the inquiries , s tress ing how the old  ways were 
being lo st , that young men were no longer being taught  the ways of their 
fathers , that the knowledge of  thes e ways exis ted only in the minds of old 
men , and that when they died this knowledge would be  los t .  It was s ai d  that 
many believed that this  was bad , and that it would be  better  if their 
knowledge could be writ ten down ,  so  that children b rought  up in the new ways 
cou�d one day read what their fathers and grandfathers had done . But it  was 
not good , i t  was said , that they should read mis information , no mat ter how 
insi gnificant , and that it behoved all who talked about these things to s ay 
only what they themselves knew to  b e  true , so  that the children would know 
how i t  really was . This was always warmly supported . 

Mos t  interviews followed the s ame broad outline . Undirected s tatements 
were recorded firs t , followed by general ques tions about topics , but  no t 
specifi c obj ects . This  provided a firs t tes t imony that was the work of the 
info rmant alone and methodologically different  from data gathered later by 
directed ques tions . Although ques tion-and-answer tes t imony is  the p roduct o f  
two p eople and condemned b y  Vansina when applied t o  true oral tradition 
(1965 : 2 9 , 30 ) , it was a valuable  technique for the recent t ime p eriod considered 
here , and especially so for the eyewi tness  accounts . Ques tions of the ' yes-
or-no ' type were rarely needed . 

. 

The early part of  the interview was also us ed for recording names , descent , 
marriage , o f fspring , and for leading into a d iscuss ion o f  bride-price  and 
other transfers of property, all needed to p rovide t ime ref erents and for later 
cross-checking of s t atement s  about goods and values . Af ter ques tioning from 
che ck- l is t s , loc al artifact s  were examined , and finally my own sample  
collect ion was produced and commented upon by info rmants . Although the 
interviews were p lanned , the degree of  informality was adjus ted to suit each 
speaker , new lines of inquiry being followed up as they arose .  

Almo s t  invariab ly an informant b egan by assuming i gnorance on the part o f  
the interviewer ,  i n  spite  o f  the fact that one would have expected him t o  
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think that similar ques t i ons had probab ly b een asked o f  o thers . This was 
mos t use ful , for  no t only d id it help th e obj ec tivi ty of the undirected 
tes t imony , but  info rmation o f f ered at this  s t age tended to b e  elementary and 
b as i c ,  enab ling init ial veracity to  b e  evaluated . As Bulmer has pointed out 
( 19 6 9 : 11 )  the quali ty o f  info rmat ion imp roves when the info rmant recognises 
some expertise  in the ques t ioner , for as it became obvious that obj ects  and 
t rade could be discus s ed wi th much common ground , detai l ,  comp lexities  and 
lo cal pecul iari ties were b rought out . Some of the mo s t  produ c t ive d iscuss ions 
were wi th groups of  two or  three o ld men together , a t e chnique frequently 
pos s ible in the highlands bu t d i f f icul t  in the s p ars e ly populated lowlands 
where o ld men were sometimes hard to  find . Fo rtunately , these are the areas 
mos t  recently brough t und er government inf l uence , and all men of middl e  age 
had t aken part in trad i t ional t rad ing . 

Re l iab ility 

Organis ed intervi ews were a p ro tect ion again s t  failure of memory and were 
the means o f  t es t ing in ternal cons is tency but the main defenc e agains t 
dis tort ion was provid ed by external cons is tency . When t es t imony was checked 
by repeat int erviews with fresh info rmants in the s ame locality , it was 
wi thout them knowing what had previous ly been s aid or who had been interviewed 
and usually wi thout them knowing in which s e t t lement earlier int erviews had 
been conduc ted . Cons i s t en cy within the one lo cality was mat ched by 
cons istency between neighbouring localities . As Oliver ( 19 6 4 : 310)  has s aid 

. . .  it is remarkab le how we l l  . . .  the main outlines recoverab l e  f rom 
neighbouring s t reams of t radi tion ac cord wi th one ano ther; and it 
is certain that for the period in que s t ion a much wider and mor e  
comp rehens ib le range o f  evidence is preserved i n  . . .  t radi t ional 
sources than , for examp l e , in the purely material relics recoverab le 
by archaeological me thods . 

Art i facts changed in type , in densi ty o f  dis t r ibut ion and in relative 
value , ove r space and over time . Flows of art i f ac t s  b egan , changed direct ion , 
me t ,  mingled , separated and ended . Yet despi te s uch incent ives to fals ification 
as the des i re for pre s t ige and the wish to p lease , confli cts  of evid ence 
we re rare , and ove r the en t ire area changes we re cons i s t en t , showing 
grad ients in t ime s equences and art ifact types , quant i t ies , qua l i t ies and 
values . 

The reliab i lity o f  caut iously acquired o ral tes t imony in Me lane s ia 
should surp ris e no one , f o r  many obse rvers have remarked on the corres pondence 
achieved be tween oral and documentary sour ces ( e . g . F .  Pano f f  n . d . : 1 2 1 , 1 2 5 ) . 

Do cuments  

Three months were s p ent  in  New Guinea examining document ary records , 
especially ac count s o f  f irs t- cont act j ourneys , and interviewing Europeans 
who had parti cipated in inland exploration . In Aus tral i a ,  his torical accounts 
of exploration in ne ighbouring areas and the reco rds of the early e thnographers , 
particularly those who worked in As trolabe Bay and t he Gul f o f  Papua , were 
found t o  be remarkably help ful in s upp lying the sort o f  info rmat ion lis ted as 
des irable at the beginning o f  th is chap t er . 

I be lieve Bradbury was right when he s tr es s ed the imp o r tance o f  oral 
sources ( 1 9 6 4 : 146)  and wrote  of the Afri can material :  

. . •  the tes t imony o f  European vis i tors  is  s canty , lacks cont inuity , 
and i s  for the mo s t  part superficial and biased in cont en t  t owards 
the interest of t r aders , mi s s ionarie s , and government o ff ici als , 
( and) uno rthodox app roaches are neces s ary for get ting a t  the evidence 
of the p as t . 

Neve rthe les s , these histo rical and e thno graph ic accounts  s uppor ted the verbal 
s tatement s well and helped t o  es tablish the view o f  the area and p e riod as 
one experiencing a truly s t one-age e conomy . They provided valuable des cript ions 
of  the quali ty of initial and o ther early int e ractions be tween repres entatives 
of gro s s ly d i f feren t cul tures and the reby supplied a model of the po l i tical 
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d i f ficul ties o f  beginning peaceful exchange wi th to tal s t range rs . The 
documen ts vary greatly in qual i ty . For the period after  the s tart o f  colonial 
adminis t rat ion in 1884 the mos t  us e ful are adminis t rat ion reports , p ar ticularly 
patrol reports , and the travel d iaries , notes  and pho tographs o f  mis s ionaries 
and mining p rospec tors . Pho to graphs , espec ially the l arge number taken by 
Michael J .  Leahy , provide the bes t record of ma terial culture , showing dai ly 
and fes t ival o rnament s ,  weapons and tools , hous e  s tyles , gardens , fallow and 
fores t , and s ome t imes th e resul t s  o f  war fare . People wearing ornaments may 
have been pho tographed mo re o f ten than undecorated people , bu t generally in 
pho tographs selective observation is a t  its  minimum . They p rovide a da tum 
line from whi ch to work backwards in t ime and they are a means o f  checking 
s t atements mad e by fo reigner and nat ive a like ab out typ es of goods , their 
qual ity , quant ity and geographical d i s tribution at  th e t ime the obs e rvat ions 
we re made . The j ourneys they record were historic  events wel l  remembered by 
the local inhabi tant s ,  and they provided t ime fixes to wh ich o ther recounted 
events could be related . 

SELECTION AND PRES ENTATION OF THE DATA 

Parts Three and Four describe th e s tudy area in terms o f  its  res ource 
d i ffe rences , outline some of the cultural d i f ferences and p resent a selection 
of the trade d at a .  Lo gistic  p rob lems p revented any a t temp t a t  a to tal view 
o f  neo l ithic trade : this ha s no t been achieved even for one lo cali ty . In 
this large and complex area the collect ion of data had to be  s e lect ive ; it 
became apparen t in the f irs t few weeks of intervi ewing that a t tention would 
have to be concent rated on s ome items and others relegated to  a minor p lace . 
The contex t  in whi ch goods changed hands was very var ied , ranging f rom 
app arent ly unrewarded gifts , through casual barter and planned sho r t  t rade 
j ourneys to large ceremonial pres tati ons , and the number of produc ts exchanged 
was very great indeed , as Tab le 1 shows . Certain goods and groups of goods 
had advantages for  reveal ing parti cular aspects  of trad e, and the table  
summarises those  o f  part icular s i gn i f icance for this s tudy . Be cause o f  the ir 
very l imi ted d i s t ribu tion and the exis tence of a general d emand for them 
s ome goods we re par t i cularly approp riate for del ineat ing long-d is tance 
inter- regional trade . O thers were s ignifi cant only intra- r egionally or 
locally . Good s cho sen for clo se inquiry had to be economically impor tant , 
had to tes t the s upposed e c o lo gical b asis of trade and at the s ame t ime 
enab le it to be placed in i ts developmental and his torical context . 

For knowledge o f  pas t t rade and its  relat ionsh ip to the his to ry o f  
migrat ion and s e t tl ement ,  te chno logical borrowing and techno logi cal 
innovation , we are almo s t  ·comp l e te ly dependen t on the me thodology and 
techniques o f  archaeo logy .  Any hope o f  p lacing an unders t anding o f  early 
twen t ie th century t rade in the context o f  it s antecedents in the nine teenth 
century and earlier depended on selecting goods which were also amenable to 
s tudy by archaeo logi ca l  methods . Fo r this they had to be d iagno s t ic o f  
te chno logy and cul tu re traits , and had to  be  relatively durable . 

For tunate ly , mo s t  o f  the goods o f  highes t  unit  value were also the mo s t  
durable and they we re also the bes t markers o f  technological and cultural 
di fference s .  Furthermore , they we re the mo s t  wide ly t r aded and thus the bes t 
ind icators of inter-regional relat ionships , contemporary o r  prehis toric . 
Special attent ion was there fore given to  collecting data on s tone tools , 
pottery , s e a  shells and mineral p igmen ts . S econd ary at tent ion was given to 
the other i tem of parti cularly l imi ted dis tribution and high value , connnon 
s al t , and two o the r i tems o f  less res tricted d is tribution but high value , 
cas s owaries and bird p lume s , e s pe c ially those o f  the b i rds o f  parad is e . 

Ornaments of wild animal teeth were s aid to have been valuable  it ems o f  
t rade in ancient t imes b u t  t o  have been s upplanted f i r s t  b y  t h e  teeth o f  
dome s t i c  anima ls and later b y  she l ls . In contras t t o  the coas t , ornaments  
incorp orat ing dog teeth we re rare , especially in  the highlands . Dog  t ee th 
were t raded from the northern hinterland t o  the coast (Hood 1 9 3 6 : 25)  and 
the re the exchange o f  animal teeth for  shells s e ems to have been impor tant in 
terms of high uni t  value and in t o tal numbers . O ther than tho se made of pig 
teeth , the on ly too th ne cklace c o l lec t ed in the highlands during f i e ld-wo rk 
cont ained 9 4  marsup ial tee th , mos tly of lowland species , and three dog 
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Sets of needs Geographical and ecological Economic H istorical 

inter-f'egional emphasis intra-f'egional emphasis 

General Goods that expose the goods that h igh l ight goods that are important goods that reflect 
attributes problems of d istance and sma l l er d i fferences i n  because o f  h igh u n i t  val ue technol ogical and 

access by being of very resource bases including or l arge quantity which cultura l  change by the 
restricted natu ral those of forest and farm are transferred between possession  of tra i ts 
distribution or manufacture by being of restricted groups shown here or elsewhere 
and very wide demand distr ibution or to be dist i nctive 

manufacture and wide 
demand 

Particular loca l ized minerals ,  for minerals of d iscontinuous val uables, luxu ries, artefacts, espec ia l ly  
attributes i nland areas - marine distribution but general subsistence essentials pottery , tool s, weapons 
and cate- products, goods demand , an imals and and ornaments; 
gories of dependent on very plants of restricted domest ic animals,  crop 
goods special i zed and habitat, goods dependent plants, pigments 

l oca l i zed sk i l l s  for on special  l ocal sk i l l s  
wh ich a demand exists for wh ich a demand 
elsewhere exists el sewhere 

Goods stone of implement stone tools, pottery , ceremonial  stone tools pottery , stone tools, stone 
qua l i ty ,  stone tools, stone of implement and weapons, other weapons, tools and weapons 
pottery , sal t ,  sel ected qual ity ,  pott ing clay, val uable stone tools, of wood and fibre, ornaments 
pigments, sea shel l s  sal t,  p igments, m i neral bul k salt, valuable and tools of shell and bone, 

oil, sea shel ls ,  wild ornaments of shel l ,  p igs, dogs, crops, 
animals and b i rds, teeth , and feathers, p igments 
animal and b ird p igs, dogs, 
products, forest plant cassowaries, marsup ials, 
products, vegetable special  pigments, ski ns, 
oils, crops, domestic fur, feathers, vegetable 
animals, medicaments, o i l ,  pottery , sma l l  
stimulants contai ners of salt ,  

m i nor pigments, mineral 
oi l , special ized l u x u ry 
crops, forest t imber 
and f ibre prod ucts, 
medicaments, stimulants, 

seasonal stapl e crops 

Aspects no stone raw material stone raw material trade no trade in seasonal h i storical research largely 
peculiar to traded i nterregiona l ly  only very l ocal i n  one stapl e  foods ( u n l i ke dependent on the 
the study region,  no trade i n  sago elsewhere) , only methodol ogy and tech niques 
areas potti ng clay, only stimulant t rade was of archaeology ; th erefore 

st imulant t rade was l ime in  one region durable products most 
l ime in one region useful ;  no trade i n  staple 

crops. 

Tab le 1 Trade goods of special in ter-regional and h i s torical s igni f i cance 

canines ( identi fied by Dr J .  Hope , Dep artment of P rehis tory , ANU) . In the 
upper  Chimbu ornamen ts o f  mars up ial teeth were said to be long to an older 
trad i ti on .  I n  the Kaironk they were s t il l  common i n  1960  ( R . N . H .  Bulmer 
pers . comm . 1 9 7 1 )  but are now rare . 

O rnamen ts o f  pig  teeth were common throughout the area during the 
twentieth century and thos e mad e from tusks rather than incisors we re 
frequently seen . Mos t are from dome s t i c  p igs and in the highlands this i s  
the rule . Furthermo re ,  though many are old mo s t  were  made local ly and they 
have no t been an importan t  item of t rade within the s tudy area this ce�tury . 
Tooth o rnaments should survive in ar chaeological s i tes and workers in that 
dis c ipline may yet be ab le to show changes in o rnament s tyle and dis t ribut ion 
and in particul ar may find evidenc e to s upport  the trad i t i on that in the 
inl and animal o rnament s  decl ined in f avour of shel l . 

The pig , in particular the domestic  p ig ,  was very importan t  in trade . 
Pigs we re not valuables yet  they we re o f  high value and in des crip t i ons o f  
barter and ce remonial exchange t ransact ions they were mentioned mo re o f  ten 
than any o ther item as an app ropriate payment for valuab l es . S ize was 
proport ional to the value of the o ther good and pigs had s ome of the 
characteris t i cs of � med ium of exchange . Rapp apor t ' s  examinat ion of their 
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role in the e co l o gy o f  one highland group ( 1 9 6 7  [ 1 968] ) i llus t ra ted the 
animal ' s  cent ral s o cio-economi c role and I have p reviously appealed for a 
wide- ranging s tudy o f  the ecology o f  the animal i t se l f  in· the contex t o f  
s ubs is tence agricul ture o f  varying labour intens i ty (Hughes 1 9 7 0 , 1971 ) . 
Their  spe c ial p lace in s o cial relat ions i s  a c ommonp lace o f  Melanes i an 
e thnology and the i r  critical role in conve r t ing production for  s ubsis tence 
into p roduct ion for exchange mus t  be app aren t to all . As s ociat ed wi th pigs 
in many of  their e conomic and ceremonial functions were dogs and cas s owaries 
rais ed in cap tivi ty . Of the three , only young cas s owaries figured 
s ignifi cant ly in int er-regional trade . In this survey , a l l  that was done 
wi th these i tems was to record the ir exch ange whenever it was ment ioned 
and to no te the d i rec tion o f  movement . 

While extra at ten tion was paid to traf f i c  in bird o f  paradise  skins 
and plumes only the b are outlines of t rade in o th er f o res t p roduc t s  was 
reco rded . These included cos t ly i tems l ike l ive marsupials and their skins , 
as well as l oose fur , b irds , f eathers and plan t  products . For es t p lant 
p roduc ts were traded continually and everywhere were quanti tatively impo rtant  
for  s ubsis tence ; local i t ies with l imi ted alt ernative resources were dep end ent 
on them to pay fo r imp o r ts . Never theles s ,  they were the it ems o f  leas t uni t 
value and were th e hardes t t o  get any quant i tative es timate o f . S imi lar 
difficul ties were exp erienc ed wi th the few exampl es of exchanged s.easonal and 
p res tige foods . The exchange o f  all p lant p roducts , in particul ar the 
s emi- cu l t ivated fores t crop s and garden s pe cialit ies , requir es an economic 
ethno-bo tanical s tudy o f  i t s  own . Here , these items are ment ioned only in 
the context o f  t raffic  in the maj o r  goods . 

S tone tools , p o ttery , she lls and mineral p i gments  s at i s fy all four sets  
o f  criteria lis ted in Tab l e  1 and their p lace in t rad e is  dealt with in 
detai l .  When it was analys ed , the data on the s a l t  t rad e was found to  
illustrate a part icular aspect o f  cultu ral adap t ation and i t  has  also been 
given in ful l .  An exces s o f  d ata o f  l es s  ur gent relevance has been a 
cons iderab l e  emb arrassment and a large amount o f  i t  remains to be  p resented 
late r .  Hope fully , i t  will help to  p rovide deeper theoretical ins i gh t s  int o 
the p lace o f  t rading and t raders in stone- age so ciety . 

The presentation has b een divid ed into three sections ; the firs t is 
focused  on exogenous influences and b ased on do cument ary evidence alone , the 
sec ond outl ines the e co l o gi cal  context in whi ch t rading proceed ed in and 
around the s tudy are a ,  the third is fo cus ed on the t e chnology and traffic o f  . 
a func tioning neol ithic trad ing sys tem and is based p rimarily on oral 
evidenc e and ob s e rvation s upp lemented by do cumentary evidence where it 
exis ted . 

The first  part  es t ab lishe s b eyond doub t  that in spite  o f  very ancient 
coas tal cont ac t s  wi th pos t-neolithic cul tur es and the immediate p roximity o f  
co lonial admini s t rat ions f o r  mo re than 50 years , the s ub s i s t enc e farmers o f  
the s tudy area du ring the generation before white  contact were l iving a 
truly neolithic way o f  l i fe . The s e cond and th ird p arts p rovide a val id 
view of s ome of the economi c features o f  this way of life  as exp ressed through 
trade , by pres enting new information on the dist ribution o f  key res ources and 
specialised t e chno logi cal s ki l l s , on as pects  o f  the relationship between 
cultural adap tat ion , aes the t ic pref erence and p roduct ion for exchange , and on 
the extens ive t raf f i c  that resu lted . 
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I I  I MPO RTS B E FORE T H E  EURO P EAN OCCUPAT I ON O F  1 884 

INTRODUCTION 

The s tudy area and the p rincipal period o f  interes t have arb i trary 
boundaries but they exis t in a wi der cont ex t  of inter-regional t rade , and 
adj acent  coastal regions were involved in overs eas trade . · Hughes ( 1 9 7 4 )  
provides a s ununary s tatement and map o f  these dis t ant  trading l inks . This  
chap ter examines the  his t o ry o f  early importat ions into New Guinea o f  p roduct s 
and knowledge from pos t-neo l i thic soci e t ies unt il the beginning o f  the 
co lonial p eriod . Goods of me tal , g lass  and porcelain , clo th , new crop plants , 
pathogen ic organi sms , me thods and techniques and cul tural ideas o f  many kinds 
were received and all had s ome e f f ect . 

The accurate p lacing o f  the se introductions in t ime and space and a 
knowledge of their  local e f fe c t s  and s l ow di f fus ion i s  crit i cal for any 
unders tanding o f  changes in techno logy that may have inf luenced production 
for sub s i s tence an d exchange and al tered the p a t t ern of trading advantages . 
Some introduc t ions induced changes in local and regi onal ecology ( c f . 
S alisbury 1 9 6 2 ) and affected patterns o f  s e t t lement and movements o f  population . 
Some seem to have influenced the deve lopmen t and evo lut ion o f  ind igenous 
arti fac t s tyles whi ch are one of the p rime diagno s t i c  criteria for  cont emporary 
s tud ents  of New Guinea his t o ry ,  including the his tory of trade . 

The validi ty o f  the descrip tion of neo l i thic t rad e p resented later 
depends in part on e s t ab lishing that altho ugh p roducts and influences from 
met al- age As ia and indus trial Europ e we re received by coas tal New Guineans 
many years ago , and in some areas , centuries ago , the few that reached the 
s tudy area be fore 1900 did no t even begin to bring an end to the s tone- age . 
I t  has to be d emons t rated that the few that pene t rated this area by the end 
o f  the main p e riod of interes t ,  1 9 3 3 , were  merely the precurso rs o f  the 
technological changes that began in the th irties and became profound after 
the Paci f i c  war . 

The con tacted parts  o f  the l i t t o ral were no t far from our s t udy area in 
terms o f  the dis tances and sp eeds o f  travel o f  seaborne t rade , inc luding 
ind igenous cano e t rade , but  in terms of the speed of travel of rare goods in 
inland New Guinea they were effect ively far o f f . 

On many part s o f  the coas t the new imp o r t s  firs t arrived in the hands o f  
representat ives o f  the cultur es that made them b u t  in o ther p a r t s  o f  the 
coas t and in all of the inland the goods firs t arrived in the hands of New 
Guine ans . Fo r mo s t  o f  the mainl and and for all o f  the s tudy area the 
sequence of innovatory inf luence was firs t of all the p roducts , followed by 
the s t rangers and then by a growing awareness of their novel ideas and ways . 
In gene ral , a penumbra o f  trade goods o f  a new type p re ceded the front iers o f  
navigators , merchants , mis s ionar ies , exp lorers , mine rs and colonial 
adminis t rators . 

On the north ern , wes t e rn and south-wes t ern coas ts  and the ir immed iat e 
hinterland s , the new prod ucts and peop le were Asian . Here the f irs t introduct ions 
o f  goods could well have been 1 , 000 years before the arrival of the firs t 
Europeans , and the firs t vis its  from As ian traders may have been hundreds o f  
years b e f o r e  t h e  firs t P o rtuguese and Spanish voyages . The archaeo logy 
required t o  es t abl i sh the antiquity o f  thes e  contacts has b arely begun . 

On the nor th- eas t e rn ,  eas tern , s outh- east ern and s outhern coas t s , the 
s t range products and peop le we re Europ ean and the earlies t int roduc t ions were 
le ss  than 400 years ago . Had the Europeans no t begun to  dominate the 
coas t l ine when they d id , As ian goods would have sp read further around and 
into New Guinea wi th the extens ion o f  Chine s e  trad ing voyages and ' Macas s an ' 
fishing voyage s . 

Fo r mos t  o f  New Guinea the basic technological change when it began was 
dire ctly from s t one to i ron , wi thout any knowledge of o ther me tals . However ,  
in the nor th and wes t  it was accompanied by bronze and probably p orcelain , 
and everywhere on the coas t it was accompanied by glass  beads and clo th , at  
firs t As ian , later European . In the eas t ern half o f  the country the firs t 
iron received was accomp anied by ve ry l i t t l e  o ther me t al ; the l i t tle b ras s , 
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copp e r  and b ron ze that was obtained was mainly gathered from wre cks o r  
pil fered f rom vis i t ing ship s . I n  nearly al l the inland the fundamental change 
was d ire ctly to s teel wi th l i t tle s o f t  i ron and no o ther me tals being us ed . 
Inl and , beads and clo th did  no t accompany the s teel but  came la ter , us ually 
wi th the Europeans thems e lves . 

In reviewing this secul ar ,  se rial and o f t en spatially d is crete p rocess , 
i t  is necessary to brie fly examine pre-European cultural in fluences , the 
evidence for  wh i ch is partly do cumen tary , partly infe renti al from the 
do cuments and ar chaeology of neighbouring areas , and in part cons i s t s  o f  
artifacts found in New Guinea but no t yet found i n  a datable context . These 
influences resul t from imports  and p o s s ib l e  vis i tors f rom b ronze-i ron-age 
s o uth-e a s t  As ia , Ch ina and the eas tern p art o f  the Indones ian archipelago . 
The que s t ion o f  th e p o s s ible e f f e c t s  o f  ' Macassan ' f ishermen on the south 
coas t i s  an al lied one . 

European exp l o ra t ion mus t  be  examined mo re close ly not only because i t s  
documentation p re cisely l o ca t e s  introductions i n  time and space but  becaus e 
i t  a ls o  explains a number o f  asso ciated phenomena . Do cuments des crib e  the 
nature of initial and subsequent cont acts from the point of view of the 
intruders and complemen t verbal ac coun t s  given later by the indigenes . 
De tailed des crip tions o f  the inhab i tant s  and their  cul ture o r  o f  the nature 
o f the communicat ion es tab lished are rare ; mos t  cons i s t  of pass ing ref erences 
to o rnaments and clo thing , goo ds go t by barter , warfare and the diff icult ies 
of opening commun i ca tion , and o f ten dismiss the vis i to r ' s contributions to the 
local e conomy as ' a  few t r i fles ' .  Even the early e thno graphers o f ten failed 
to men t ion the ir own gi f t s  wi th any care . Bu t looked at  over  a long period 
the many small des crip t i ons gradually bui ld up a p i cture of increas ing clarity , 
supp lement ing the records from th e short  pe riod o f  inl and exp loration after 
1 900 . 

The view tha t emerges s hows the usual p a t tern to be ini tial ho s t ility , 
wary appraisal , at tack by the New Guineans , a s t rong resp onse f rom the 
intruders , f light , an armed truce , caut ious commun i cation and exchange o f  
wares . In inland New Guinea the period o f  appraisal tended to b e  longer and 
in the dens ely populated valley s  o f  the highlands the at temp t to p l under the 
goods of the vis i tors more o ft en o ccurred on the second or third confrontation . 
In the inland , too , the vi s i tors s ome t imes robbed gardens . 

Initially each group was to tally igno rant o f  the o ther with no 
comp rehens ion o f  the o ther ' s  appearance , manners , language , mat erial po ssess ions 
or inten tions . Th is handi cap las ted longer for the indigenes , for only 
rep eated or pro longed communi cation could reduc e it and thos e  who t ravel led 
l earned mos t quickly . One group of Europeans mi gh t  make five contacts on the 
coas t in a month but for mos t  o f  tho s e  con tac ted it was a unique experience , 
without p re cedent and to tally unexp e c t ed , o f ten sho cking , and with no 
exp e c ta tion o f  being repeated . In the earlies t times i t  was no t repeated for 
gene rations , unt i l  the memory had been lo s t ,  and in the nine t eenth cen tury 
even many o f  those in geographi cally favourab le locations d id not s ee ano the r 
group o f  s t rangers for  a gene ration . 

Usually , the vis itors  we re p repared for barter , and the lo cals prepared 
for war . The re was no ques tion o f  mutual need . The vis i t o rs o f ten needed 
water and food , s ome wan ted products of the fores t and s ea and local 
manu factures and a few even colle c t ed people . Later s ome wanted the lo cals 
to change the ir cus t oms . But the New Guineans d id no t need or want their 
vis itors ; for them , the init ial  hos t i li ty and at tack as well as sub s equent 
attemp ts  to kill the s t rangers and seize their p roperty were s anc tioned by 
the t rad i t ional re ality that s t range rs were in fac t enemies .  

The locals were  disadvant aged mo s t  by igno rance o f  the vis i t o rs ' in ten t  
and the vi s i t o rs were handi c app ed mos t  by ignorance o f  the local ri tuals 
appropriate to the o pening of t rade relations with non-kinsmen . In th ese 
circums tance s ,  each group had t o  learn respect  for the o ther ' s  ab ility to 
defend themselves b e fore peaceful communication could be  op ened . In effect  
this meant a lmo s t  invariab ly that it  was the New Guineans who had to learn of  
the defensive ab i lity o f  men with muskets  reloaded from the pro t e c t ion o f  
ship ' s  bulwarks and the terrib le des t ruc t ive power o f  ship ' s  guns . As 
Shineb erg has poin t ed out ( 19 6 7 : 1 7 0 ; 1 9 7 1 )  it was not  until  the late nine teenth 
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century that European c ivilians on foot  really had f i repowe r s uperior to tha t 
of practised warrior bowmen . In s ome early bloody encounters i t  was only the 
element o f  surp rise  and shock that carried the day for the Europeans . 

Europ eans tended to ind icate peaceful int ent  by showing articles in tended 
for bar ter but the s e  were of no recogni s ab le value to New Guineans . It was 
the mo st  us e ful and valuab le obj ects , axes and knives , that tended to be  mos t 
of ten disp layed , but ironically th es e were the mos t d i f f i cu l t  to comprehend ; 
in cont ras t ,  coloured clo th and b r ight ly co loured b ead s were obv ious ly des irable . 
In parts o f  th e highlands , men at f i rs t and even second contact  of t en pre f erred 
ornaments to steel , even af ter the sup erior cu t t ing ab i l i ty o f  s te e l  axes and 
superior edge-holding ab ility o f  s t e e l  knives had b een demons trated . They 
already had s tone axes o f  go od e f f i ciency and e s t ab lished h igh value , and 
wan ted the brigh t  ornaments  tha t f i t ted s o  well into their ex is t ing sys tem o f  
valuab le marks o f  a f fluence . U l t ima tely th e greates t p rob lem everywhere aro s e  
from con f l i c t ing views o n  approp riate s pheres o f  exchange . I t  was unders tand ab le 
that ornaments and imp lements would be tradeab le but in nat ive eyes no one 
would exch ange such things for foo d . Yet  i t  was o f ten food that the s t rangers 
wanted mos t .  

A varie ty o f  e s tab l i shed ges tures suing for  peace and indicat ing p eace ful 
intent on the par t  of the New Guineans was re ad i ly unders tood by the Europeans . 
Onc e a t ruce had been e s t ab lished and g i f t s  exchanged , s ubs equ en t events 
depended on a variety of factors and the pat tern of in terac tion b ecame more 
c omp lex . New needs and wants developed among the ind igenes but mis trus t o f  
in tentions and fear o f  the unknown pers i s t ed . Even after  relative ly relaxed 
cond itions of t rad e deve loped , there were many in terrup t ions . Breakdowns 
occurred through mis und ers tand ings on b o th s ides , through lack o f  concern for 
local cus tom on the p art  o f  the newcomers o r  contemp tuous dis regard o f  
propriety and pro to co l ,  o r  pos i t ive i l l-will  on ei ther s ide . The vis i tors 
were always highly cons cious of the ir technological superior ity , usually 
convinc ed o f  the i r  mo ral super iority and o f t en b elieved in the ir  racial 
supe riority . 

Long- term cont inu ing trade was freq uen t ly sacrif iced to quick gains , 
particularly on the p ar t  o f  th e ind igenes , who had l i ttle  reas on to b e l ieve 
that these or  s imilar vis i to r s  would come again . Cus tom s anctioned p il lage , 
and the taking o f  l ives and o f  ten heads was a means to fame and o f  ten a 
requirement for s t atus . The f inal e s t ab l ishmen t o f  relatively s tab l e  and 
enduring t rad ing relat ionship s occurred in dif ferent ways and wi th varying 
speeds in each locali ty , s ome time s aided by ex isting ind igenous trad ing sys tems 
and sometimes hindered by them .  

It  is s i gnif icant th at the u l t imate mo tive that enab l ed peaceful 
inter cours e to be  eventual ly e s t ab lished acro s s  the huge cul tur al gap b e tween 
foreigner and native was the desire  for conunerce and that s ub s equent t o leranc e 
o f continued f oreign presence was large ly due to a des ire f o r  mater ial things . 
The documen tary and oral  evidence al ike show tha t in s p i t e  o f  the o ther s o cia l  
benefi ts ac companyin g trad i t iona l s tone -age trad e i n  New Guinea , i t  was the 
same mo t ive tha t permi t t ed the development o f  a gr eat  netwo_rk o f  t rade routes 
from coa s t  to coa s t  trans cend ing the f ormidab le barriers tha t continued to 
exi s t  b e twe en thousands of mutua l ly ho s t ile gro ups . The factors common to 
bo th s tone- and s tee l-age trade emerge piecemea l b u t  sharp ly from the 
s ca t t ered his tori cal  records . 

The litera ture o f  explorat ion i s  extens ive and the only voyage s and 
overland j ourneys tha t are considered here are tho s e  tha t  could have affec ted 
the ma terial cul ture and t rade goo ds o f  the peoples neighbo ur ing the s tudy area , 
tho se tha t con tain info rma tion on prior ma terial cul ture and techno logy , and 
tho se tha t con trib ute to o ur unders tanding of the natur e  o f  con tac t b e tween 
cul tural ly diverse group s and the opening of trading re lations . In the 
movement of trade goo d s , as in the dif fus ion of a l l  a r t ifacts  and cul tural 
tra i ts , d i s tance trave l led i s  obvio us ly dire c t ly r e la ted to t ime ; as the main 
period of in tere s t  i s  approached , the ar ea to which a t ten t ion mus t  be paid 
con tracts . Because of the probab le an tiqui ty of New Guinean coas tal cano e 
trade , go ods intro duced to Ge elvink Bay 500  year s a go ar e relevant . One 
hundred year s ago only tho se introduced in As trolab e  Bay and the Gul f  o f  
Papua are re levant . The grad ual  spread o f  the knowledge o f  iron can b e  traced 
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wi th s urp r i s ing a cc uracy in the numerous but  individua lly o f ten insignifi cant  
acco unts  o f  the navigators and ear ly explorers . 

Compar ed with the free ly ran ging foreign ships the coas tal canoe t rade 
moved go ods relative ly s l owly , and the trade wa s s easona l . It i s  fundamental 
tha t it  wa s not un til  the new imports  ceased to be  rare goo d s  tha t they began 
to be traded in significan t quanti ties by New Guineans . Thi s was especially 
so wi th utili tarian i tems - iron p ieces , axe s and knives - a generalisation 
unaffec ted by their paral lel s ta tus as valuab les . Fo r all  i t ems a degree o f  
l o cal sa turation had to develop b efore they moved o u t  into the tradi tional 
trading ne two rks . 

Inland , the division o f  the popula tion in to smal l mutually ho s ti le group s 
and the absence o f  specialised traders comb ined wi th the shor tage o f  supply to 
preven t exo t i c  impo r t s  from en tering the s tudy area unt i l  the late nine teenth 
century , from reaching s o uth of the Ramu River until  a f ter 19 2 0 ,  and s topped 
al l but a l i t tle s t eel from b eing t raded f ur ther inland b e fore 19 30 . 

This chap ter s urveys the pro c e s s  until  the beginning o f  the foreign 
o c cupa tion o f  eas tern New Guinea in 1884 and Chapt er III  covers the p eriod to 
the s econd wor ld war . Map s  o f  the b e t ter known voyages are ipcluded in the 
maj or s urveys of r elevan t exp lorat ion by Co llingridge (189 5 ) , Wi chmann ( 1909 , 
1910) , Klein ( 1 9 5 3) and Sharp ( 19 6 0 , 1 9 6 3 )  b ut these s tudies have many gap s 
and do no t fo cus a t t ention on the topic with whi ch we are concerned , the 
coimllencemen t and growth of a peaceful imp o r t  trade and the t echnological 
impac t of foreign introduct ions . Tab le 2 i s  a list o f  the main events and 
the pages on wh i ch they are dis cussed . 

Page Date 

1 5 B .C . ?  
early A . D . ?  

1 6-1 7 early A . D . ?  

1 7  500-1 500 

1 8  ancient 

1 6th c. 

1 9  1 6th c.  

1 606 

20 1 606 
1 6 1 9  
1 623 

1 6 1 6  

1 644 
1 642 

2 1  

1 645 

1 663 
1 678 
1 700 

22 1 800 
c . 1 700 

Table 2 Pre-colonial contacts 

Place Comment 

N & W coasts bronze 
coast & in land Dongson motifs 

N & NW coasts, NW in land Asian glass 

W & NW coasts? va rious? 

a l l  coast except SW Asian products, sty les 

W & NW coasts? glass, metal , porcel a i n ?  

W, NW & N coasts? Asian & Europ. glass, meta l  

S E ,  S ,  SW,  W coasts violence, k idnapping 

SW coast iron? sa i lors k i l l ed  

i r o n  g ifts, sa i lors k i l l ed  

F red . H endrik I s .  i ron wanted & known 

Cape York i ron known ? 

N E  coast metal unknown, violence 
N coast peaceful trade, i ron,  glass 
SW & Cape Y ork ? 
N E  New I reland I ron unknown, gave

" 
nai ls ,  

beads, cloth 

N coast eager for meta l ,  beads 
NW coast ? 

SW coast 7 
SW coast 
W coast peaceful  trade, metal , 

cloth 

S coast negative evidence against 

SW Carpentaria iron fem i i  iar 

N Austral ia  Macknight & Thorne 

1 3  

Means 

Asian sea trade? 

indigenous canoe trade 

Chi nese sh ips? 

European sh ips 

Prado & Torres 

Jansz 
Dutch 
Carstensz 

Schouten & Le Maire 

Tasman 

Vries & V ischer 
V i nck 

Keyts 
Dampier 

Macassans 



Tab l e  2 ( cont ' d ) 
Page Date Place Comment Meens 

1 2th c .  N Austral ia archaeology , C . 1 4  Macassans7 

1 700 Bismarck Arch . iron, glass given Dampier 

23 1 705 Geelvink Bay men taken to Batavia Weyland 
1 722 I slands off N coast visit Roggeveen 
1 730 visit (5th ) Wiggers 
1 750s Cape York varied contact Dutch 
1 767 SW New I reland trade, nai ls ,  hoop? Carteret 

wanted 

Adm i ral ties attacked 
Pegun I sland i ron in great demand 

1 768 N E  N ew I reland attacked Bougainv i l le  
Hermit  & N i n igo ignored 

1 770 SW coast attacked ,  no i ron Cook 

1 775 NW coast, Geelv ink iron, china,  glass, cloth Ch i nese 
traded for b i rd of paradise, 
spices a nd sea products 

23-24 NW coast soph isticated by Mol uccan F orrest 
trade 

24 1 79 1  NW coast more European contact McCluer 
1 793-5 NW coast E uropean colony Engl ish 
1 789 Torres Strait contact avoided Bl igh 
1 79 1  violence, canoe trade seen convicts 

fish hooks, needles,  traded Edwards 
salvage from Pandora wreck 

1 792 attacked,  defeated, eager Bl igh , Port loc k, 
trade for i ron F l i nders 

25 1 79 1  S W  N ew I reland iron u nknown, u nwanted H u nter 
violence then trade 

25-26 1 793 Papuan Gu lf ,  no  contact Bampton & Alt  
Torres Strait attacked, reprisals, 

iron wanted 

26 d' E ntrecasteaux I s .  i ron un known , trade d 'E ntrecasteaux 
1 795 Is. off N E  coast possible contact? Raven 

1 802 Torres Strait i ron wanted, armed trade F l i nders 
wanted larger items 

1 805 SE coast, Gulf  attacked Coutance 

1 8 1 0-30 Torres Strait  probable communication at least 20 sh ips 

N coast at least 5 ships 

27 1 823 NE coast no contact Duperrey 

N coast probable contact 

1 827 NE coast no contact d'Urvi l l e  

N coast attacked 

1 830 NE coast, ( Ra i  coast) imp ressed by iron, t rade M orrell 

1 834 Is .  off N .  coast soph isticated trade 

Torres Strait wreck salvage, survivors CharlBS Eaton 
k i l led or ransomed for axes 

1 838 Torres Strait trepang ing for Malays? 

1 840 SE coast l i tt le contact d'Urvi l le  

28 N E  coast iron u n known, t imid Belcher 

I s. off N. coast vigorous trade, glass 
beads val uable 

1 840s Torres Strait  commercial f ish i ng Malay and colonial  

trade alternating with 
violence 

29-3 1 1 843 Papuan G u l f  Europeans a n d  t h e i r  goods Blackwood and Jukes 
unknown, violence 
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Tab l e  2 ( cont ' d ) 
Page Date Place Comment Means 

3 1  1 847 barter, robbery Yule  

3 1 -32 1 849 Is .  off SE coast tomahawks a nd other i ron  Stan ley ,  et al. 
k nown and wanted 

Redscar Bay i ron u nwanted but trade Stanley 

peaceful  
1 840s-50s Umboi ( R ooke I s . )  mission attempted, fai l ed Marists 

1 860 Torres Stra it  big increase i n  i ron,  etc. commercial pearl ing 

" 1 87 1 fu rther i ncrease L .M.S .  m ission 

1 873 steel tomahawks usual now McFarlane 

1 875 d' E ntrecasteau x  Is .  l i tt le iron, but i n  great Moresby 

demand 

33 1 87 1  Astrolabe Bay possible contact Emma Patterson 
1 87 1 -2 European goods, friendly M i k l u kho-Maclay 

communication with visitors 
and resident scientist 

1 87 1  Redscar Bay E uropean goods LMS teachers 

1 873 Port Moresby permanent E u ropean LMS E uropeans and 

settlement Pacific I slanders 

SE coast l i ttle  i ron,  but great d'Albertis 

demand 

1 875 Yule I s. some knives and aKes 
al ready,  more goods 
distr ibuted 
more i ron distributed Macleay 

1 880s S coast almost no iron on main land McFarlane 

1 877-8 1  SE coast planned contact, stee l ,  etc. Chalmers 

1 883 eastern Gu l f  and 
Purari  mouth 

·34 1 878 Port Moresby area inf lux of wh ites and goods gold prospectors 

1 875-6 NE coast l ittle contact, t imid Powel l 

1 877-8 N coast keen to trade 
1 878 Astrolabe Bay short visit gold prospectors 

1 88 1  . .  few goods Rom i l ly  

1 883 M i kl u kho- Maday 

1 880-85 NE coast v. few European goods F insch 

1 884 NE coast permanent settlement Neu-G u i nea Kompagnie 

S E  coast formal adm i nistration Brit ish officials 

IMPORTS FROM BRONZE-I RON-AGE AS IA 

Me ta l ,  Mo tifs  and S tyle 

In the Phi lipp ines , Borneo , and the rest o f  the Indone sian ar chip e lago , 
a s  in mo s t  of east  and s o u th-ea s t  Asi a , there was no dis tin c t  bronze-age but a 
tran s i t ional p er io d , terme d broadly Dongson c ul ture by Heine-Geldern , when 
copper , bronze and glas s o rnamen t s  were as so ciated wi th ei ther po li shed s tone 
too l s  or iron , and where iron technol o gy dif fus ed swi f tly once it was in troduced 
( Cheng 1 9 6 9 : 8 ,  Fox 1 9 6 7b : 9 3; van Heekeren 195 8 : 1 ) .  

Bron ze axe and sp ear heads and o ther obj ec t s  o f  Dongson type have been 
found in New Guinea on the Vo gelkop p eninsula and a t  Lake S en tani behind 
Humboldt  Bay on the mid-no r th coas t (de Bruyn 1959 , 1 9 6 2 ) . They are all  
essenti ally sur face f inds and no  archaeolo g ical excavat ions have b een repor ted 
but s ome i ron may yet b e  found asso ciated with them , though it is  no t so 
durable . A brass  dagger hilt  from Sentani may wel l  have held an iron b lade 
(de Bruyn 1 9 5 9 : 3) .  

Iron was in use in the Phi l ippines by 200 A . D .  (Fox 1 9 5 9 : 24; Rac e s  1968 : 
19 )  and in Borneo by 600 A . D .  ( Cheng 1969 : 1 7 ,  1 8 )  and p robably much ear lier 
s ince the Chinese were us ing cas t  iron as  ear ly a s  700 B . C .  and Chinese pot tery 
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made in 4 5  B . C .  has b een found as  far south a s  S umatra  ( ibid : l , 1 9 ) . Al tho ugh 
Tima r  was far f rom the cen tre s of Indones i an culture i t  may have received metal 
tools 3000 year s ago and by 2000 year s ago metal may have b een suf fic ien t ly 
common to have rep laced s tone for mo s t  purposes  ( Glover 1969b : 24 ,  2 5 ) . Iron 
was in common us e among the Chinese and Indian trade r s  who voyaged to the 
Indonesian ar chip ela go in early Chr i s tian times ( G .  C lark 1 9 6 2 : 2 05 ) . 

Al though preh i s toric metal ar tifacts  have no t y e t  been found in New 
Guinea eas t o r  south of Humb o l d t  Bay , a number o f  wo rke rs discern south-eas t  
As ian bron ze- iron-a ge in f luences in eas t ern Melanes ia . Go lson men tions 
ev idence for the o c currence o f  the ' S '  sp iral and ' ship-of-the-dead ' Dongson 
mo t i f s  on she l l  and s tone obj e c t s  in south-eas tern Papua and of the b ird mo ti f 
on s t one mo rtars and p es tles widely dis tribu ted in inland New Guinea ( 1 9 7 2a :  
5 84- 8 ) . The ' S '  spiral and modified ' ship-o f- the-dead ' mo t i f s  are prominent 
in May River (Wes t Sepik) art ( S chu ster 1 9 6 9 )  and can be s een on b amboo p ip es 
in in land P ap ua . Van Heekeren cal l s  the former ' ci r c l e t s  j o ined b y  oblique 
tangents ' ( 1 9 5 8 : 9 8 )  and thes e o c cur on two o f  the bronze f inds in nor thern 
New Guinea as we l l  as  on carved wooden bowl s , gourds and bamboo from nor thern 
and no r th- eas tern New Guinea (van der S ande 1 9 0 7 : 2 30 , 2 31 , p la tes I I I , I V ,  
XXIV , XXIX;  Hannemann 1 9 6 9 ) . 

Prehi s toric  s tone imp l ement s  found inland from the Baliem Va lley to 
nor th-eas tern Papua ( in cluding some from wi thin the hear t of the s tudy area) 
have been seen as homo lo gues of  me tal too l s  and weapons ( e . g . Heider 1 9 6 9 ; 
Bulmer and Toma s e t t i  1 9 7 0 ; Bulmer and C larke 19 7 0 ) . Pos sib le b ronze inf l uences 
on s tone axe and club head s in the highlands o f  Aus tralian New Guinea have b een 
sugges ted by S .  and R .  Bu lmer (1964 : 6 8 ,  7 2 ) . I t  is po s s ib le that the 
' planilateral ' axe / adzes whi ch are ar chaeo logically recen t in thi s  area and 

whi ch are dis cus s ed in a later chap ter may have ante ceden ts in the quadrangular 
axe/adzes found in ear ly Dongson s i te s . 

Glas s ,  As ian and Europ ean 

Prehis toric gla s s  b eads and bracelets  f o und on the nor th New Guinea 
coas t and north-wes t  hinter land are evi dence o f  trade links wi th the As ian 
bronze-iron-age . As far eas t a s  longitude 141° eight  typ es were distinguished 
by van der S ande among the b eads of whi t e ,  yellow ,  gr een , b lue and mul t i- co lo ured 
semi-· trans lus cent and opaque gla s s  collected by the 1 9 0 2  Dut ch expedi tion . He 
believed tha t the coas tal canoe trade dis tributed b eads o f  thi s type much 
fur ther ea s t  and argued that it was thi s type tha t wer e seen o f f  Biak I s land 
in 1 6 1 6  by S chouten and Le Maire (van der S ande 1 9 0 7 : 218 , 2 2 1 ) . They also 
saw ear r ings o f  green , blue and wh ite glass , as we l l  as  cas sava and herb s  and 
Chinese porcelain , and as sumed tha t a l l  had b een ob tained from Spanish ship s 
(de Villiers 1 9 0 6 : 2 2 3 ,  2 2 4 ) . 

Fins ch collec ted glas s b eads from Humboldt  Bay to the Huon Gul f be tween 
1880 and 1885 . Tho se from the Gulf he recognis ed as mod ern and though t that 
they had been traded there around the coas t from Miklukho-Maclay ' s  recent camp 
on the Rai coas t ,  but , as we shall  see , a numb er o f  ships had dis tributed b eads 
in thes e  and adj acen t wat ers . Fins ch made no comment on the possible o r igin 
o f  valuab l e  antique red beads that he got at  Dallmannhafen (near modern Wewak) , 
but believed that b eautiful and highly valued ' mo s aic-ename l ' glas s beads from 
j us t  eas t of Humboldt  Bay were old Vene tian ones brough t  by P o r tugues e o r  
Spanish ves s e ls 300  y ears earlier . He s aw that they had achieved a ro le as 
valuab les s imilar to that o f  the Palawan ka lebukub b eads (Fins ch 1 89 3 : 180) . 

Van der S ande maintained that no bead s  l ike tho s e  he des cribed from the 
New Guinea co as t o c curred in the Murano glass collection and no ted that Le Ma ire 
was so imp ressed by the ' Indian ' appearanc e o f  the b eads that he t rad ed 
European beads for them . S imi lar green b eads o c curred on Timor , s imilar yel low 
ones on S eram and ident ical b lue and yellow ones in Borneo : he b elieved them 
to be o f  Chinese make and interp reted the Chinese  p o t t ery s een in Geelvink Bay 
and on B i ak I s l and as wel l  as the porcel ain r epor t ed by S chout en and Le Maire , 
as evidence o f  direct Chinese contact  ( 1 90 7 : 218-2 3 ,  p lates XI , XIV , XV ,  XXI II ) . 
Simi lar bead s  found in b ron ze-iron- age s i tes in the Philippines are regarded 
as Chinese by Fox ( 1 9 6 7 a : 4 9 )  and as pos s ib ly Filipino by Fernandez and Roge l 
( 1 9 6 8 : 12 ) . 
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Be tween 1 8 9 6  and 1 900 Biro co l lected two ant ique b lue b eads ( to gether 
with a small  lead annulus ) in As trolabe Bay (Biro 1901 : 56 ,  fig . 23 ,  1) . O thers 
in the same collection are red and whi te , and van der Sand e remarked that 
thes e ,  as we ll as Fins ch ' s  valuab l e  red b eads from Dallmannhafen , were types 
no t seen in Du t ch New Guinea (van der S ande 1 9 0 7 : 2 2 1 ) . 

A highly valued antique green glas s  b racelet o f  s ub- t riangular cro s s 
sec tion found a t  Humb o ld t  Bay ( ibid : 22 4 , 2 2 5 , p late XXI I I , fig . 1 4 3 )  is id ent ical 
wi th valuab le glas s brace lets  of Chinese o rigin rep o r ted by Europ ean obs e rve rs 
in the Indonesian archipe lago , no tab ly by Rumphius in 1 7 4 0 , and o ccurring as 
close to New Guinea as Seram and the Kei , Aru , and Timor Laut Is lands . A glass 
b race let s imi lar in cro s s - s e c tion to that i l lus t rated by van der S ande is 
repo rted from Yap in Micrones i a . Toge ther wi th gl as s  beads , i t  is  s aid to b e  
probab ly o f  b ronze- iron- age , glas s  o rnaments  there b eing o lder than s h e l l  discs 
and s tone money as measures o f  value (Beaucl air 1 9 6 1 : 11 3 , 1 1 4 ; 1 9 6 3 : 2 3 3 ,  234) . 
S imilar b racele ts are found in b ronz e- iron- age contex t s  in the Philippines 
(Ro ces 196 8 : 1 9 ,  20 ; Fernandez and Rogel 1 9 6 8 : 1 2)  and in Borneo ( Cheng 1 9 6 9 : 9 ) . 

Van He eke ren gives de tailed chemical analy ses o f  p rehis toric Indones ian 
glas s beads and s ees Europ ean a f f inities in at leas t s ome of th em f rom Java , 
S umatra and Borneo ( 1 9 5 8 : 4 0 ,  4 1 , 7 1 ,  7 2 , p late 1 3 ) . Cheng ( 1 9 6 9 : 9 ) says that 
both Europ ean and Chinese  types o ccur in Borneo bronze- iron-age s i tes , the 
Chinese  ones b e ing as s o ciated with ceramics dat ing f rom before 900 A . D .  

The Indonesian Trade 

It is clear that during the f i rs t  mil lennium of the Chris tian era and well 
in advance o f  the firs t Europ e an voyagers , glass o rnaments f rom Europe , the 
Mi ddle Eas t ,  India , China and probab ly some of lo cal s outh-eas t As i an 
manu facture me t and mingled in the Indone s i an archipelago , and formed part o f  
the s tuff o f  a f lourishing internat ional t rade carri ed on b y  thousands o f  
smal l- s cale peddlers (van Leur 1 9 6 7 : 13 3 ) . The inhab i t ants  o f  Gee lvink Bay , 
the coas t south o f  the main is thmus o f  wes tern New Guinea , and the wes tern 
peninsulas , had traded turtle  shell , mas s o i  bark and nu tmegs for met als , 
po t t ery and co tton cloth long b e fo re 1500 ( van der Sande 1 9 0 7 : 214) . 

The vigour and range o f  pre-European t rade in the archip elagos to the 
wes t o f  New Guinea is o f ten underes t imated . Van Leur has observed tha t world 
trade (outside o f  Europe)  in terms o f  the t raders thems elves and the p roducts 
they hand led was very s imilar in ear ly Chris tian t imes to what i t  was in the 
seventeenth cen tury ( 1 9 6 7 : 6 7 ,  90 ) . Arab t raders had s e t t led in s outh China 
in the fourth century and are reco rded again as b e ing there in the s even th 
cent ury ; they we re in S umatra in 6 7 4  A . D . , in Java in 1 0 8 2  A . D .  an d probably 
much earl ier : o ther conte�po rary traders incl ude d I ndians , Pers ians , Jews , 
Armeni ans and Nes to rian Chris tians . Go ods exported from the archip elago 
between the seventh and f i f teenth centuries include d all the i tems later 
mentioned by Europeans as being o f fe red for sale on the nor th-we s t , wes t and 
s outh-we s t  coas ts of New Guinea ; pearls , areca nut , tortoise she ll , cassowarie s ,  
bird plumes , parro ts , hornb i l l , benzo in , nu tme g and b lack s laves . Pap uan s l aves 
were found in Java in the tenth century (van Leur 196 7 : 90- 1 1 1 ) . However , all 
of  these items we re available  from the eas t ern islands o f  the archip elago . 

Chine s e  do cuments des c rib e  Arab s ai l ings between China and the Phi lipp ine s 
in 9 8 2  A . D .  and in 12 25 A . D .  tell  o f  an expans ion o f  this trade , a trend that 
reached a climax in the f i f te enth century ( Fox 1 9 6 7a : 4 1 ,  4 2 ,  58 ; 1959 : 26 ) . 
In the same period expanding poli tical hegemonies facili tated trade wi thin the 
archipelagos . In the e leventh century the Sumatran emp ire of S ri-Vishaya sp read 
cul tural influences as far as Ceylon,  Formos a and the Ph ilipp ines and was 
rep laced in the four teenth century by the Javanese p ower o f  Madj apahit . Th is 
in turn wane d under press ure from the Chines e Ming fleets at  the end of the 
f if teenth cen tury ( Fox 1 9 5 9 : 2 7- 9 ) . Conne ct ions to the s outh we re already we l l  
es tabl ishe d .  Pigafe t ta n o t e d  that Filip inos u s e d  s ome Ma lay words and were 
ab le to s upply p i lots  to guide the Spanish to the Mo luccas . The re they learne d 
o f  the hea then ' Papuas ' inhab i t ing Halmahera and among the gifts  received for 
the King o f  Spain we re beau t i f ul b irds , p lumed , from the terres t ial paradise 
(Nowell 19 6 2 : 136- 2 2 2 ) . 

In the s ixteenth century s outhern Halmahe ra and the wes tern shores o f  New 
Guinea re cognis ed Tido re as s u ze rain . The cent ra l ised Ternate regime had 
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gove rnors on Se ram and Ambon when the f irs t Dutch trader es tab l ished himself  
on  Banda in  1599  and the  rulers rece ived tribute from as far as th e Aru I s l ands 
500 miles to the s outh- eas t (van Leur 19 6 7 : 14 3 ,  1 7 5 ) . Vo ge lkop , acces s ib le 
without los ing s igh t o f  l and , was only 100 mi les away and was p rob ab ly 
incorpo rate d by th is time . 

THE COAS TAL CANOE TRADE 

The New Guinea coas tal canoe trade was p robab ly extens ive then and even 
ear l ier . Much is known o f  this t rade be tween the mainland and i t s  maj or  
is land ne ighb ours during the p as t  100 years , especial ly wi th Cape  York and 
the Torres S t rait I s l ands ( s ee particula rly Haddon 19 3 5 ) , the archip elagos o f  
south-eastern Papua ( s ee p art icularly Ma linows ki 1 9 2 2 ;  Lauer 19 70b) , Bismarck 
Arch ip elago ( s ee particularly Harding 19 6 7 )  and Gee lvink Bay (van der Sande 
190 7 : 2 1 5 , 2 1 6 ) . The s e  e s s entially overseas sys tems we re l inked with s everal 
large trans- coas tal one s , those of the Mo t u  and Mailu be ing we l l  known (see , 
for examp le ,  Chalme rs n . d . : 3- 3 3 ;  Bar t on 1 9 10 ; Mal inowski 1 9 15; Wil liams 1 9 3 2 : 
139- 4 4 ) , some t ime s direc t ly and s ome t imes th rough many regula r local sys tems 
emb racing the coas t and sma l l  group s o f  o f fshore islands ( see , for  examp l e ,  
Ho gb in 1 9 35; 1 9 4 7; 1 9 5 1 : 81-9 2 ;  Harding 1 9 6 7 : 195-200) . A mos t  impo rtan t  route 
for our purposes was the regular conne c t ion between Geelvink and Humboldt  Bays 
( Cheesman n . d . : 3 8) . In Mal inows ki ' s  view it was ' c ertain tha t the Ma ilu 
community was one o f  the very impor tant links in the great chain of inter- t r ibal  
t rad ing which encircled the whole o f  Papua ' ( 1 9 2 2 : 6 2 9 ) . Only the s outh and 
south-we s t  coas ts ,  lacking o f f shore is lands apart f rom those  of Torres S trait  
and lacking Aus trones ian s e t tl ers , had no t rans-coas tal canoe t rade . 

I t  is highly p robable  that s imilar trade o ccur red betwe en the we s tern 
penins ulas of New Guinea and the eas tern is lands o f  the Indones ian arch ipe lago 
( especially wi th Halmahera via Waigeo I s land bu t also with Mis oo l ,  Seram and 
the Kei and Aru I s lands ) and that th ese we re j o ined with the Geelvink Bay 
sys tem by short-haul l inks . I t  is l ikely that th e f ir s t  glas s  and me tal 
rea ched New Guinea and some dis tance along its nor th-wes t  coa s t  as locally
borne goods on the fringe of the highly developed As ian t rade area before the 
grea t expansion of Chinese and Europ ean voyages . 

POSS IBLE CHINESE VIS I TS 

During the s ixteenth cen tury Chinese ship s were large and ranged far 
afield . By 1 59 6 , a year a f ter the Dutch arrived a t  Bantam , eigh t  o r  nine large 
j unks came fr om Ch ina each year and o thers vi s i ted di f fer en t  ports; some were 
more than 600 ton s , larger - than European ves s e ls trading the re (van Leur 19 6 7 :  
1 30 ) . Ten year s later P rado was to ld tha t Chinese ship s  came to the ar ea o f  
the wes t coas t  o f  New Guinea t o  bar ter f o r  go ld and b lack pepper ( S tevens 1 9 30 : 
1 7 9 ) . Mo rga lis ted r i ch Chine se cargoe s in the Philippines  in the early 1 6 00 s , 
annual f l ee t s  o f  30 to 40  j unks bringing manufac tures  tha t included beads o f  
a l l  kinds and co lours , many o f  which were la ter dif f used s outh through the 
islands ( 1 8 6 8 : 33 9 ) . 

Spanish s e t t l ement in the Phi lippines s t imulated a general boom in trade 
throughout the As i an ar chipelagos and in par ti cular brought a further expans ion 
of Chine s e  trade (van Leur 19 6 7 : 122 ) . It i s  pos sible tha t Chinese ship s 
vis i ted the no r th coast  o f  New Guinea dur ing the s ixteenth and s even teenth 
centuries , but there are no known Chine se references to early contact  there 
(Wang Gung-wu per s . comm . 1 9 7 0 ) . Cheesman bel ieved that Chines e  traded for bird 
o f  paradise skins a long the no rth coast a s  far eas t as  Humboldt  Bay fo r a t  
leas t  2 0 0  year s before the Europ eans b e came invo lved i n  this trade (n . d .  : 36 ) . 

EUROPEAN GOODS IN THE 1 6 th AND 1 7 th CENTURIES 

Bo th Chines e and Europ ean glas s o rnamen ts  were a lmo s t  certainly dis tributed 
along the wes t ,  nor th-we s t  and no r th coas ts in the s ixteenth century by 
Por tugue s e  and Spanish ship s ,  and they p rob ably also  dis tributed some me tal 
goods . Ship s o f  bo th nat ions bro ught o rnamen ts and me tal obj e c t s  f rom Europe 
to the Far Ea s t  and acquired Chinese ones there by barter and p iracy . When 
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Magel lan ' s  ship s traded for  cloves wi th Tido re , they paid par t ly with p i rated 
Chines e goods (Nowe l l  19 6 2 : 208) . 

De Abreu wa s off the wes t  coas t  in 1511  and S e rrano lived in the Mo luc cas 
for nine years f rom 1512 . Under the pro t ection of the Mus l im ruler of Terna te 
he may have vis i ted Wai geo and the Vo ge lkop P eninsula (Tro t ter 1884 : 1 96 , 1 9 7 ; 
Nowe ll 1 9 6 2 : 15-1 8) . In 1 5 2 6  Menezes s tayed on o r  near Vo ge lkop for  some 
mon ths and two years later S aavedra sailed along the no r th coas t ,  spen t  a 
mon th ashore somewher e  b e tween Wai geo and Biak I s land , took three prisoners 
f rom we s t  of the Admiral ty I s lands back t o  the Mo luc cas , and in the fol lowing 
year returned over the same route as  far as Manus (Klein 1 95 3 : 45 ;  Sharp 1960 : 
19 , 2 0 ;  Jack-Hin ton 19 7 2 : 250) . · 

In 1 5 3 7  Grij alva ' s  s hip visi ted Geelvink Bay and was wr ecked on an is land 
near there : the fact  tha t the few survivors were ransomed by the Portuguese 
commander in the Mo l uc cas ( Gordon 1951 : 2 3 ;  S harp 1 9 6 0 : 24 )  sugges t s  es tab lis hed 
avenue s of contac t .  

The Spani sh f lag was plant ed on the nor th coas t  by Retes in 1545 . He 
sailed near offshore i s l ands as  far eas t  as  the Sepik mo uth and p erhaps as far 
as Karkar I s land and had an armed clash wi th the p eop l e  of the Nini go and / o r  
Hermi t group s  (Collingrid ge 1895 : 160-87 ; Sharp 1960 : 31 ,  6 9 ) . H e  app ear s t o  
have communicated wi th s ome o f  the is lands a t  whi ch L e  Maire l a t e r  no ted much 
sophis tica tion (Wichmann 1 9 09 : 24 , 6 9 , 1 7 2 )  and at which collectors later 
recove red ancien t  glass beads . 

Cont emporary l i terature and maps reviewed by Co l l ingrid ge (1895 : 190- 2 2 3 )  
and Sharp ( 196 3 : 4- 15) , ( s ee als o S t evens 1930 : 1 7 ,  20 ; Klein 1953 : 10 ,  11 , 4 5 ; 
and Jack-Hinton 1 9 7 2 : 250- 2 )  s upport  Tro tter ' s  op inion that ' the coas t s  (of 
New Guinea) were p rob ab ly surveyed to a greater exten t  than is commonly 
supposed by the early Sp anish and Portugu es e navigator s '  ( 1 884 : 1 9 7 ) . 

The earlies t refe renc es t o  me tal in New Guinea ar e tho se of Prado and 
Torres in 1606 . At the ir  f irs t l anding near the s outh-eas t cape of P apua they 
we re at tacked and fi red arquebu ses bu t near Orangerie Bay they presented a 
l o cal leader wi th a Milanes e b e l l  in retu rn for pigs ( S t evens 1 9 3 0 : 1 3 7 , 1 4 7 ) . 
Bells were a popular trad e good wi th the Spanish ; Magellan ' s cargo inc lud ed 
20 , 000 of them (Nowe ll 1 9 6 2 : 5 8 ) . However ,  Prado and Torres d id l i t tl e  to 
encourage t rad e in New Gu inea . Near the mou th of the Lakekamu river their 
landing was oppo sed , so 

s eeing tha t we were lo sing t ime by treating them wi th f ur ther considerat ion 
we kne l t  down and saying a Pater Nos ter and an Ave Mar ia , Cierra Espana , 
( the an cient Spanish war cry) we gave them a S antiago , (an a t tack wi th 
invo ca t ion of S t  Jame s )  and in tha t skirmish some f e l l  dead , and we 
seized the ir gate and pressed on , sho o t ing as they f led ; . . .  

Prado records a great s laughter of men , women and children . They kidnapped 1 3  
chi ldren who were l a t e r  b ap t is ed i n  Manila ' to the honour and glory of God ' 
( S tevens 1 9 3 0 : 15 1- 5 ) . On an island s outh of the Fly River they came acros s a 
numbe r of women and two men 

and one of the men c limbed up a high t ree and lef t  a bow and arrows on 
the ground , and however many s igns they made to  him he would  no t come 
down ; they sho t at him with the arrows and he caught them all in his 
hand , an ex t raordinary thing . At las t they let  off an arquebuse at 
him and he fell l ifeles s . We s e l ected three of the younges t women 
and put them on b oard for the service of the ship ; . . .  ( ib id : l5 9 ) . 

Another clash occurred at th e ent ran ce t o  Torres S t rait . Off the south-wes t 
coas t they made the f irs t Europ ean obs ervat ion of s t range ins t rumen ts later 
remarked by o thers - hollow c anes filled with p owdered lime wh ich was b lown 
into enemy eyes to aid capture ( ibid : 17 3 ) . Torres s aid that the l ime was 
th rown out , accord ing to Dalrymp le ' s  trans lation (Tor res 1607 : 40 ) . 1 

In a group of five small is lands , perhaps near Mis ool  o r  Salawat i accord ing 

1 A recently acquired tra i t ?  F i re or l ime b l own from cane , wooden a nd me ta l tubes was a war device 
used from 400 B . C .  to the 1 2 th cen tury A . O .  ( Carman 1 9 5 5 : 2 - 6 ) . Containers o f  quickl ime were 
fastened to arrows in the 1 3th century and powdered l ime wa s thrown from Chinese and I nd i an pirate 

sh ips attack i ng from the windward i n  the 16th century . Bamboo tubes were once used a s  guns by 
the Ch inese (Cipolla 1 9 6 5 : 1 1 7 ,  1 24 ,  1 2 5 ) . However , where betel was chewed in New Guinea , l ime was 
common ly used to ward off evi l spi r i t s , a nd this seems the mo st l i kely explanation . 
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to  P rad o ' s narrat ive but near Triton Bay acco rding t o  his map and on the 
mainland according to Torres , they found Chinese hooks and lines , p ie ces o f  
porce lain , iron adzes and h arpoons , and cane b e llows with a no z z le o f  c lay for 
wo rking iron ( S tevens 1930 : 17 3 ,  245 ; Torres 1 607 : 40) . ( The method was no 
doub t  s imilar to  that ob served more than 200 years la t er near Dorei , des cribed 
and i l lus t rated by Dumont d ' Urville [ 1834 , Vo l . 2 : 1 85 , and facing p . 16 3] ) .  
It  was near here that Damp ier ne arly 100 years later noticed s t i cks t hat had 
been cut wi th a sharp ins t rumen t and which he in terpreted as evidence of i ron 
tools ( 1 7 2 9 : 181) . 

Earlier in 1 606 Jans z l o s t  s ome o f  his men on the s outh-we s t  coas t and 
had s ome cont act wi th the Abo ri gines o f  we s tern Cap e York ; unfortunat e ly his 
j ournal has been los t . In  1619 men f rom ano the r Dut ch ship were ki l l ed somewhere 
on the s outh-wes t coas t and there , too , four years later  Cars tens z  l o s t  nine 
of  his men , though he had put gift s of iron on the beach (Heeres 1 8 9 9 : 4 ,  1 3 ;  
Sharp 1 9 6 3 : 1 7-20 , 24 ) . Pool and three o f  his c rew were killed near the s ame 
spot in 1 6 3 6  (Maj or  1 8 5 9 : 4 6 ,  7 5 ,  7 6 ) . I t  may have b een Jans z who introduced 
knowledge o f  iron t o  Frede rik Hend r ik Is land and wes tern Cape  York . O f  the 
fo rmer in 1 6 2 3  Cars t ens z wro te  that men in canoes encouraged him to land and 
showe d great satis fa c t ion with pieces of iron and s t rings o f  beads thrown to  
them but  d id no t appreciat e  o ther metals ; broken iron , bush knives and 
ordinary knives we re in special demand (Heeres 1 8 99 : 2 9 ,  32) . He no ted too 
that Abo rigines on wes tern Cape  York Penins ula nor th of Albatross  Bay we re 
acquain ted with muskets  and were hos tile , s eeming to have been f i red on by 
Jans z ' s  men in 1606 . A p iece o f  metal thought to have come f rom the expedition 
was found in a she l ter  hut and al though the Ab origines p icked up iron thrown to 
them they refus ed t o  come clos e . When they opp o sed a l and ing one o f  them was 
sho t ( 18 9 9 : 4 2 ,  4 3 ) . 

Further s outh towards the head of the Gul f o f  Carpentaria the people were 
ut terly unacquainted with metal of any kind , showed no fear , and accep t ed g i f t s  
of  iron and beads . While they we re trying to examine the muske ts  a nat ive was 
seized to take to Amboina . Next day the crew were at tacked and a man was sho t ; 
when driven o f f , gifts  of iron and beads we re t ied to weap ons l e f t  on the shore 
bu t the Abor igines se emed to  be  qui t e  ind if ferent t o  them ( ibid : 2 7-4 2) . 

The earlie s t  documented introduc t ion o f  iron and beads to New Guinea was 
by S chouten and Le Ma ire o f f  the no r th coas t in 1 6 1 6 . The s e  exchanges we re in 
marked cont ras t t o  those tha t they had wi th eas tern New Guineans though s imilar 
to those with Polynes ians earl ier in the voyage and ind icat ive o f  earl ier local 
contact wi th foreign ships . Off New I reland and north-eas t New Guinea near the 
mouths of the Ramu and S epik me tal appeared to be quite unknown ; beads and 
' t rifles ' we re hand ed out but the ship s were at tacked and muske ts and cannon 
killed many (de Villiers 1 906 : 2 1 6- 2 2 ) . (Indeed , eas t of Humboldt  B ay , the only 
me tal obj ects  received in s igni f ic ant  quanti t ies be fore the nine teenth century 
were cas t iron cannon b a l ls and l ead musket balls . These were received with 
some regularity on mos t  parts  of th e c oas t over  a pe riod of mo re than 300 years . 
A musket ball may have been the raw material f o r  the lead r ing c o l le c t ed by B iro 
in As trolabe Bay and van der S ande saw a lead ball in a p addle at  Humboldt  Bay 
( 1907 : 20 2 ) . I t  is s urpris ing that more evidence o f  mis s iles from f irearms has 
no t been found . )  We s t  of  Humbold t  Bay Le Mai re found evidence of earlier 
conta c t , for  the natives pea cef ul ly and eagerly bartered for  glass beads , rus ty 
knive s and o l d  na il s , talked of the firing of cannon , and tried to enl is t help 
in ki l l ing their  enemies (de Villiers 1 9 0 6 : 2 2 2- 4 ) . 

In the s outh , after  P o o l ' s  death in 1636 , his s hips vis i ted the wes t e rn 
end o f  the north coast  of Aus tral ia ,  an area imp or tant for  evidence o f  p os s ible 
Macas s an influence on s outhern New Guine a . Though they s tood  close in and went 
ashore in many places they saw no Ab origines (Heeres 1899 : 6 7 ) . The nor th-eas t 
tip o f  this coas t had been charted by Co l s ter  in 1 6 2 3  after  he s eparated f rom 
Cars tens z bu t only the char t s urvive s (Sharp 1 9 6 3 : 5 3 ,  54) . Al though the j ournals 
have been los t , we know that on his s e cond voyage to  the New Guinea coas t in 
1644  Tasman had s ome contact with the inhabi tan ts as we ll  as wi th the 
Carpent arian Aborigine s , for a compos ite char t  shows that he s ailed c lose to 
the shore and anchored many t imes near Frederik Hendrik I s l and , Prince of Wales 
I s l and and around the Gul f  of  Carpentaria and Arnhem Land . A 1 7 05 geographical 
work tells  of an at tack on Tasman ' s  men but th e anecd ote is p robably a blend of 
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inc iden ts as i t  pu ts bows and arrows int o  the hand s o f  bark-canoe-us ing 
Ab origines at 1 7 ° 1 2 ' s outh latitude (Sharp 1968 : 3 24 , 3 3 2 )  whe re such weapons 
are unlikely to have been . 

Prior familiarity wi th o r  ignorance o f  iron we re c learly shown in the 
records of his ear l ie r  voyage during 1 64 3 . Both he and members of his crew 
wro te o f  the response o f  Po lyne s ians and Me lanes ians to  th eir gifts . In  contras t 
to cent ral P olyne s ia ,  the peop le o f  Tab ar I s land and the north-eas t coas t o f  New 
Ireland did no t e s t eem nail s , al though they accep ted th em t o ge ther with s t r ings 
of beads and o ld clo th ( S ha rp 1 9 6 8 : 5 0 ,  198 , 210-18) . Trad ing with the i s l and s 
be tween Humboldt  Bay and the Mamberamo River where e ar l ier Spanish and Dutch 
vis i t s  had produced a great des ire for metal and for beads , was quite d i f f erent . 
At Iarnna and Moar I s l ands a lone , his two s hips go t 6 , 000 co conuts , 100  bunches 
o f  bananas , as we l l  as fresh and smo ked f ish and s ome ar tifacts . On the las t 
day o f  their s t ay the co conut s upp ly was low , the nut s  smal l , and when they 
le f t  a sailor no ted tha t the locals seemed rel ieved . But at the rate of five 
or s ix nut s  for a nail and 12 to 14 nuts for a piece of rough hoop- i ron 
sharpened in to  a knife and f i t ted with an imp rov ised wo oden handle , the 
inhab itants of these two small islands mus t have received s cores of iron p ieces 
and hundreds of nai l s  as wel l  as many s t r ings of glass beads . It is  l ikely 
tha t these early s eventeenth century beads were of Chinese make , for thos e used 
earlier on the same voyage at  Tongatapu we re de scribed as Ch ine se ( ib id : l5 3 ,  2 3 6 , 
2 3 7 . 240 , 302) . 

In 1645 Vries and Vis s cher s ailed along part o f  the nor th coas t; the 
south-we s t  c oa s t  was further exp lored in 1 6 6 3  by Vinck and in 1 6 7 8  by Key ts 
(Wichmann 1909 : 10 2 , 109-11 , 116-20) . 

Dur ing the seventeenth century mo re indus t rial p roducts  may have reached 
wes t  New Guine a via the coas tal t rade from the Mo luccas , for in 1624  the Dutch 
nego tiated a t rade t reaty with the chiefs o f  the Ke i and Aru I s l ands and by 
1636  this incl uded the coas t of New Guinea (Gordon 1 9 5 1 : 2 7 ) . By the end o f  
the century European inf luence through in te rmed iar ies had been fe l t  f o r  a long 
time and when Dampier made fr iends with peop le on a small island near McCluer 
Gulf he received in return f o r  knives and calico a var iety of introduced foods 
including p awpaws , o range s , p ineapp les , ' po ta toes and o ther l arge roo t s ' ,  as 
we ll as nat ive nu tmegs , which were highly prized by the vendors who were wel l  
aware o f  their value i n  the spice t rade . The ch ief ornaments were b lue and 
ye llow beads . The p eop le told h im that they sailed to the mainland for s lave s  
and o ther good s  which th ey exchanged i n  Goram f o r  calico (Damp ier 1 7 2 9 : 1 8 3-6) . 

MACASSANS ON THE SOUTH COAS T 

A ques t ion that has no t been answered from his torical do cuments but which 
may s t i l l  be answe red by archaeologists  is whe the r f i shermen o r  t raders from 
the Indonesian arch ip e lago visited t he south coas t of New Guinea and Torres 
S trait ahead of the f irs t known Europ eans , Jans z , P rado and Torres , or during 
the century that followed . 

Though i t  is negat ive evidence , Prado ' s  account sugges ts that there had 
been no p rior contac t .  Whi le he wro te o f  iron and iron-working on the far 
south-we s t  coas t he made no ment ion o f  it  elsewhere . The encounter at the 
eas tern ent rance to Torres S trait has al ready been ment ioned : more than a 
mon th was spent working wes t  through the i sland s and s hoals but only one further 
inc ident oc curred when a smal l  attack by canoes was driven off by shoo t ing . No 
metal  obj ects  seem to  have been given or asked for ( S tevens 1930 : 1 61 ,  1 6 5 ) . 

At Cape York i t s e l f , 160  years later , Cook and Banks found no knowledge o f  
me tal and Banks remarked that the Abor ig ines had no idea o f  ' tr af f i ck ' and could 
no t grasp the idea . (One of the group had a bow and arrows showing tha t  within 
their own s phere they travel l ed and trafficked wel l  enough . ) But in 1 7 7 0  they 
were ne ither given nor did they ask for  i ron (Beaglehole 1 9 6 2 , Vo l . 1 1 : 109-25) . 
We know , however , that s ome iron was handed out close by on the north-we s t e rn 
shores o f  Cap e  York in the f ir s t  hal f o f  the p revious century ( as outl ined in 
the previous section) and the conc lus ions of Cook and Banks show tha t when the 
quan t it ies of novel goods were small o r  the t ime lap se more than three generat ions 
the ir e f fect was comp le t e ly l o s t . 

The evidence o f  Macassan visitors  to no rth Aus tralia may yet  prove to be 
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pe rt i nent though at present i t  is amb i guous . Flinders recounts tha t in 1803 
Aborigine s ne ar Groote  Eyl and t knew what bows and arrows were and had names for  
them , though they did  no t  have any thems elves ( 18 14 , Vol . 11 : 215 ) . The Macas s an 
flee t  that Flinders met did no t have b ows ; h ad Aborigines already accompanied 
Macas san praus to Torres S t rait or to the wes tern is lands of Indones ia ? We 
know tha t Macassans had been as far as the We lles ley I s land s  at the head of the 
Gul f  and had fami l iarised the Abo rigine s there with iron ( ib id : l3 7 - 8 3 ) . The 
Malay cap tain t o ld Flinders that they had been f ishing the s e  waters for  only 
about 20 years , a figur e later suppo rted by the gove rnor at Kupang ( ibid : 2 31 , 
2 5 7 ) , bu t ethno graphers think that this is a serious underes tima te (Warne r 1 9 6 4 : 
448 ; R . M .  and C . H .  Bernd t e t  a l . ,  c ited by Macknigh t 1 9 6 9 : 3 7 8 , 3 7 9 ) . By 1 8 40 
it was s aid that Macassans o ccas ionally vis ited the s outhern shores o f  the 
Gul f , and i t  was clear tha t Aus t ral ian Aborigines were eas ily recognised by the 
people of T ima r who had seen them re turning on Macas s an ves s e l s  ( S toke s  184 6 ,  
Vol . 2 : 1 85 , 326 , 3 5 6 ) . 

I t  was known in London in the 1 7 60s  that Bugis were accustomed t o  sail t o  
the Aus t ral ian coas t (Fry 1 9 6 9 : 85 ) , which cas t s  doub t  on t h e  accuracy o f  the 
statements made to Fl inders . Mo dern Abo rigines had a trad i t ion tha t the 
Macas s ans we re preceded by a different peop le call ed Baijini who fished and 
traded for  t repang (beche-de-mer) , turt le s he l l  and pearls , giving food and 
clo th in re turn and from whom they had acquired dug-out canoes . Aborig ines 
we re emp l oy ed on Macassan ves s e l s  and s ome accompanied them to the Aru I s l ands , 
Tima r and the Ce lebes (Wo rsley 1 9 5 5 : 2-9) . 

Macknigh t and Tho rne be l ieve that Macas s an o r  Bugis trepang-collecting 
voyages t o  Arnhem Land are ' mos t unl ikely ' to have begun much before 1 7 0 0  
( 1 9 68 : 2 1 6) . In h is maj o r  s tudy o f  this indus t ry o n  t h e  Arnhem Land coas t 
Macknight carefully reviews the literature and the resu l t s  o f  his own excavations 
and repeats this view . He says tha t the Dutch ship s  wh ich s urveyed the 
north-we s t  coas t of Arnhem Land in Ap ril  to June 1 7 0 5  no ted the absence of iron 
and did no t ,  as far as we know , repo r t  any Macas sans o r  dug-o ut canoes (Macknight 
1969 : 385 , 3 9 1 ) . Howeve r ,  this was late in the year for Macas s ans and we have 
no j ourna ls from the exped it ion , only a repo rt comp i led from them and from 
ve rbal  accounts . The repo r t  did s ay that a t  one pl ace the Abo rigines we re 
greedy for  l inen , knives and beads (Maj or 185 9 : 1 66 , 1 6 9 ; Hee res 1 8 9 9 : 90 )  whi ch 
sugge s t s  p rior contact  with visi ting ship s , though the s e  could have been the 
earlier Dutch ves s e ls ment ioned in the preceding sect ion . 

Much o f  Macknigh t ' s  argumen t depends on evidence which sugges ts  tha t 
Chine se fir s t  began t o  eat trep ang in the sevent eenth century and that the 
t repang trade existed for  the Chines e  marke t ;  but o thers we re eating it in a 
d i f ferent fashion by 1 7 75 for Forres t saw New Guineans and Moluccans eat ing i t  
raw with s a l t  and l ime j uice o n  the wes t coas t ( Forres t 1 7 7 9 : 7 4 ) . In  reaching 
his conclus ions Macknight discounted the radio- carbon dates f rom his own 
excavations , wh ich by his own account gave cons is tent and apparen tly 
uncontaminated se quences within and be twe en three s i t e s  back to the twel f th 
century ( 1 9 6 9 : 388- 9 0 ) . I f  thes e  dates prove reliab le , then visi tors from the 
Indone s ian archipe lago we re prob ab ly also o f f  the New Guinea coas t in Torres 
S t rai t long before they were f irs t reco rded there in the early nineteenth 
cen tury . 

EUROP EAN AND CHINESE TRAFFIC IN THE 1 8 th CENTURY 

Damp ier was the second voyager to introduce metal  and glass into New 
Ireland when in 1700  he threw a knife and bo ttle o f  b eads to men in canoes who 
we re too cautious t o  appro ach ; they then beckoned him t o  land and a t t acked when 
he refused . Knives and beads were given to men from the Lihir and Tanga group s  
and Dampier remarked that they seeme d u t t erly ignorant o f  iron ( 1 7 2 9 : 1 9 6- 202) . 
In s outh-eas t New Britain he f ired warning sho ts to  fr ighten the inhab itants 
and they remained ve ry af raid even af t er be ing presented with a kni fe , beads 
and glas s b o t t le ; they admi re d his hatche t s  and axes but refused to trade . In 
s e i z ing food he wounded s ome o f  them and in compens at ion had two axes , two 
hatche t s  ( one helved ) , s ix knives , s ix mirrors , a large bunch o f  beads and 
four glas s b o t t l e s  p l aced in a canoe . Along the no r th-eas t coas t o f  �he 
ma inland he s a i led we l l  out to sea and though he s aw c ano es o f f  Crown I s land 
and Bagabag I s l and , had no fur ther corranunicat ion ( ibid : 20 7 - 1 9 ) . 
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Wey land exp lored Gee lvink Bay and t ook Pap uans to Ba tavia in 1 7 05 . In 
1 7 2 2  Roggeveen vis i ted Moar and Arimoar Islands , and e ight years later Wiggers 
also called the re making the f i f th European expedit ion known to have t r aded 
with them (Wichmann 1909 : 1 7 1 , 1 7 6 ; Kle in 1 9 5 3 : 3 6 ,  4 6 ) . 

In the s outh the p eople o f  the C ap e  York Penins ula s till  showed the 150 
year o ld cont ras t be tween tho s e  near Torres S t rai t who retained b ad memo ries 
o f  vi s i tors and those further away who were mo re ' t ra c t able ' ;  two Dutch ships 
commented to this e f f ec t  in 1 7 5 6 .  Somewhere on this coas t a ship ' s boat and 
eigh t  men failed to return and were abandoned (Heeres 1899 : 9 2 - 9 ) . 

New I re land was contacted again in 1 7 6 7  by C ar teret who landed on the 
s outhern tip and sailed up the wes t coas t .  His observat ions showed clearly wh ich 
areas had learned from ear lier Europ ean contacts . In the nor th th e people were 
too apprehens ive t o  come abo ard and ' they had a ve ry wat ch f ul eye upon our guns , 
as if  they app rehended danger f rom them ; s o  that p os s ib ly they are no t who l ly 
unacquainted with the e f f e c t  o f  f i rearms ' . But they traded for  things held 
ou t to  them on s t icks and ' s eemed to  p refer such iron as we gave them to 
every thing e lse , though none of i t  was manufactured excep t nails ' .  This was a 
good route , he s ai d ,  fo r re freshmen ts o f  eve ry kind could b e  go t ' for  bead s , 
ribands , looking- g las s e s , and especia lly iron tools and cutlery-ware ,  o f  which 
they are immoderate ly f ond , and wi th whi ch , to our great mis fortune , we were 
no t furnished ' .  

In cont ras t ,  several hundred Admiral ty I s l anders came o f f  in canoes but 
al though t rade goods were held up to invite them on bo ard they ' threw lances ' 
as s oon as they came clos e . They were fi red on and made o f f  and a l i t t l e  later 
the s ame even ts were repeated with a f leet f rom ano ther set tlement . Nonethe less 
Cart ere t  ob s e rved tha t  ' nothing would be mo re easy than to es tabl ish an ami cable 
inte rcourse with them , as they would soon be sens ible that  o ur s uperiority 
would render c ont e s t  va in , and traffic  advan tageous ' ,  shrewdly chara cteris ing a 
sequenc e of event s typ ical o f  mos t  coas tal contacts  and s ti l l  usual in inland 
New Guine a 1 5 0  years later . Compare his re cep tion 1 2 0  miles nor th o f  Voge lkop 
at Pegun Is land whe re ships had called s everal times and where the population 
made s igns o f  peace and came on board without  the leas t fear to s e ll coconuts 
wi th ' great j oy '  for a few pieces of iron . 

I gave one o f  th em three p i eces o f  an old iron hoop , each about four 
inche s long , which threw him into an ext asy l i t t le short of dis trac tion : 
I could no t but symp athi ze in his j oy ,  nor ob s e rve , wi thout great 
p leasure , the changes of count enance , and ex travagance of ges ture , by 
which it  was exp re s s ed . All thes e  p eople indeed app eared to  be more 
fond of iron than any we had seen b e fo re , and I am sure , tha t for iron 
tools we might have purchased everything upon the is lands which we 
could have b rought away . (Hawkeswo rth 1 7 7 3 , Vol . I : 37 8- 8 7 ) . 

At small and iso lated Pegun , s t one for axes may always have been sho rt and the 
advantages of iron the re fo re mo re quickly seen . 

In the following year Bougainville was attacked by men in canoes ( though 
he th rew them gi ft s )  o f f  north-eas t  New Ireland wh ere Le Maire and Dampier had 
been at tacked p reviously . As he passed through the Hermit and N inigo gro ups 
he wrote that fishermen ignored h im ,  a remark unique in the literature o f  New 
Guinea discovery . Were they so accus t omed to s hip s that did not s top ?  The 
central coas t was s i gh ted and fo llowed wes t app arent ly without further contac t 
(Bougainvi lle 1 9 6 7 : 324-5 1 ) . 

Cook ' s  one cont act with New Guineans was on the south-wes t coas t in 1 7 7 0  
and in this area , like s o  many be fo re and a f t e r  him ,  i t  was short and vio lent ,1 
wi th no sugges t ion o f  the posses s ion o f  o r  desire fo r iron (Hawkesworth 1 7 7 3 , 
Vo l . I I I : 2 5 2- 4 ;  Be aglehole 1 9 6 2 ,  Vol . I I : l4 2- 5 ) . S ome o f  Rees ' s  crew were ki lled 
and eaten there 13 years later (Fry 1 9 6 9 : 90) . 

The firs t do cumen ted obs erva tion o f  Chine s e  ship s on the New Guinea coas t 
wa s  Forre s t ' s  a t  Dorei Bay on Vogelkop in 1 7 7 5 . To s e t t lements all  around 
Gee lvink Bay the Ch ines e  b ro ught iron tools and cooking pans , b ush knive s , 

1 Though he was the re long enough to observe , somewhat d i f ferently , the s tr ange ' we apon s ' described 

long ago by Prado . Some thing was thrown to one s i de wh ich ' burnt e xactly l ike gunpowde r ,  but made 

no report . . .  those who d i scharged them had i n  the i r  hands a short piece o f  stick , po ssibly a hol low 

cane , wh ich they swung s i deways from them , and we immediate ly saw fire and smoke , exactly 

resemb l i ng those o f  a musquet ,  and o f  no longer duration ' (Hawke sworth 1 7 7 3 , Vol . I I I : 2 5 4 ) . 
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blue and red clo th , por ce lain , and china and gla s s  b eads o f  all colours , and 
they carried away s l aves , Massoi  bark , ambergris , trepang , ' to r to i se ' 1 shell , 
pear l s , parro t s , b i r d  o f  parad i s e  skins and o ther dead b irds . 

Through par t i c ipation in the Mo luccan trade sphe re the New Guineans of  
Dorei Bay were re la tively sophi s ticated . Adul ts were qui te una f raid o f  the 
firin g  o f  the ship ' s  g un ,  women had brass  rings for their ear s and men knew o f  
the S eramese mas so i  bark t rade o n  the s outh-we s t  coa s t  from whi ch iron c ro s s ed 
the i s thmus to Geelvink Bay . One man spoke s ome Malay . They enj oyed a 
favo ur ab le and j ealous ly guar ded t rading re lationship wi th the peop le o f  the 
hinterland who supplied them regularly with vege tab les in return for a 
res tricted numb er o f  axes and knive s , a pat tern later ob served in Aus tralian 
New Guinea . Domes t i c  fowls were rare and eaten only f o r  feas t s . Men were ab le 
to name places around Ge e lvink Bay as  far as its eas tern shores but this they 
may have b een ab le to do genera t ions ear lier as a re sul t o f  their own canoe 
trading sys tem .  I t  is app arent tha t the Moluccan trade r eached l i t t le fur ther 
than we s tern Geelvink Bay at this t ime for Forres t was told  that on the eas t  
coas t s tone axes were s t i l l  in use and there wa s a s  yet no iron (Forre s t  1 7 7 9 : 
95- 1 1 3 ) . I t  al so shows that the demand for iron on the wes tern sho res had no t 
been sati sfied . 

Vogelkop was visi ted again in 1 79 1  by McCluer (Wichmann 1 9 09 : 2 50) . Two 
year s later the Eng lish made the firs t a t t emp t a t  European se t t lement in New 
Guinea and set  up a small  colony a t  Do rei Bay (acco r ding to Souter)  but  af ter 
much lo s s  o f  life  it wa s wi thdrawn in 1 7 9 5  (Souter 1 9 6 3 : 20- 2 ) . The geo grapher , 
John Wins low , b e lieves that this s e t t lemen t may have been much f ur ther eas t . 
Lo cating i t  accurately is cri t ica l for the s tudy o f  di f fusion , espe cia l ly o f  
food crop s , for  a number o f  Europ ean p lan ts were introduced (Wins low , p ers . 
comm. 19 7 2 ) . 

In th e las t decade o f  the eight een th century the ra t e  o f  contac t b e gan a 
dramatic increa se because o f  the es tab li shmen t o f  the New South Wa les co lony . 

Bligh passed thro ugh To rr es S trai t  in the Bounty ' s  launch in 1 7 89 but 
avo i ded contac t wi th the islanders (Bligh 1 7 9 2 : 2 2 2 ) . In 1 79 1  a group of 
convic t s  sai led aro und Cape York in an open boa t and provided more ev idence 
o f  visits  there by Torres S trai t i s landers , for when they f ired a muske t to 
preven t an a t tack they rec eived arrows in return , and a s  they set o f f  acro s s  
the Gulf o f  Carpen taria they saw two very lar ge canoes  with ma t ting sai l s , 
each carrying from 30 to 4 0  men ( Currey 1 9 6 3 : 2 2 ) . La ter the same year Edwards 
in four of the Pandora ' s  boats gave f ish-hooks and sail needles to men near 

. Cape York to have casks f i l led  wi th wa ter but  had an ar row f ired at his boa ts 
and f ired a muske t  in re turn (Edwar ds 1 7 9 1 , 2 Sep t ember ; Thomson 1 9 1 5 : 2 2 ,  7 6 ) . 
(Ano ther accoun t  a t trib uted to Edward s  says tha t the gifts  inc lud ed knives 
and but tons from their coats b u t  these may have been the payment said e lsewhere 
to  have been made later t o  Timorese for food . )  Bows and arrows are said to 
have been used by the men who a t tacked them near Cap e York (Edwar ds 1 79 1 , 
14 S ep temb er ;  Thomson 1 9 1 5 : 7 8 ,  149) . 

By the time that B l i gh ,  Portlo ck and Flinders passed  through Torres S t rai t 
in 1 7 9 2  the evidence for local famil iar ity with iron was beyond doub t  - their 
sh ip s  were at tacked s t rongly from each i s land vis ited un til  the s upremacy o f  
firearms wa s recognised , then a l l  bar ter ed f o r  iron . When men from Erub 
(Darnley I s land) were  prevented from sei z ing wha t  they wanted by f o rce they 
signal led for p eace and asked for ' toore- tooree ! by whi ch they mean t iron ' 
(Flinders 1814 : xxi , xxii , xxv) ; they va lued no thing else  but eagerly bar tered 
for every kind o f  iron-work . The same thing happ ened -0n Damut (Dalrymple 
Is land ) though he re P o rt l o ck heard the word as  ' tureeke ' (Hadd on 1 9 35 : 94 ,  184) . 
Others heard i t  as ' toorik ' and s aid that the nat ives were ' frant ic when they 
heard it j ingle ' - they were deli gh ted wi th nails and cal l ed these and ha t che t s  
b y  the s ame name . They were no t p ar t icularly imp ressed by any thing they s aw 
on the smaller o f  the two ves s e ls and al though they were surprised at  the s i ze 
o f  Bl igh ' s  Providence they cared for nothing but  iron (Lee 1920 : 180- 3 ,  256 , 25 7 ) . 

Haddon interp reted this as ev idence o f  unreco rded t rade wi th o ther ship s  
be tween 1 7 7 0 and 1 7 9 2  ( 1 9 35 : 1 8 4) . Thi s  was po s s ible , b u t  s ome knowledge o f  
me tals could have sp read t o  eas tern To rres S trait f rom 200 years o f  contacts 
on the New Guinea ma inland and on Cap e Yo rk and Prince of Wal es I s land in the 

1 The trade te rm ' tortoi se ' she l l  refers to the she l l  o f  ma r i ne turtl es . 
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wes te rn s t rai t ,  o r  even around the Carpentaria coas t from Maca s s an f i shermen 
and trad ers . 

I t  is po s s ible that ' t oorikee ' o r  ' turika ' was derived from the Malay 
' tukar ' , to barter o r  exchange , for al though Ray 100  years later gave ' tul ik ' 
as the generic term for  axes , including tho s e  with a shell b lade , in the l anguage 
of the eas tern s t rait , by then i ron axe /adzes had been the dominant form for at 
leas t a genera t ion in that area . He s a id that ' turika ' was th e word fo r iron 
on the adj acent New Guinea coas t and in Kiwai ( 1 907 : 1 6 2 ,  4 0 1 ) . The term may 
have come wi th the iron f rom the i s l anders . A generation later Riley gave 
' turi ' as the Kiwai wo rd for canine tooth , and the word for iron as ' mariri ' 
(n . d .  [ 1 9 3 2 ? ] ) .  I t  is p o s s ible that in eas tern Torres S trai t ,  the main supp ly 
of iron in the early 1 7 90s came from the wreck of the Pandora and pos s ib ly 
o ther unrecorded lo s t  ship s , and that alternatively the· traditional term for 
axe may have become at tached to the new material s o  we l l  sui ted to  axe blades 
and engrave rs . 

Haddon s aw a numb e r  o f  large we ll-shap ed po lished s tone tools  s catt ered 
in the bush of the mainland in 1898 and said  that the use of s tone tools , even 
of small adzeheads , had been quite forgo t t en .  He es t imated that three 
gene rations would be needed for thi s  and thought tha t  i ron co llected from 
sh ipwrecks had p robab ly disp laced s tone about 100 years earlier , a time lap s e  
and los s  o f  knowledge p aralle ling that p o s tulated ab ove for loss  o f  knowledge 
of i ron in this area p rior  to Cook . Shell ad zes ( o f  Me lo s pp . )  appeared to 
have persis ted much longer for  specialised tasks ( 1901 : 108 , 110) . 

To rres S trai t i s  especially impo rtant for this s tudy as i t  was the s ource 
o f  much of the mo ther-o f-p earl oys ter  shell (Pinctada maxima James on) that 
eventually reached the cen tral highlands , and i f  i ron had been got in sufficient  
quanti ties i t  could reas onab ly have been expected to  move along the  s ame t rade 
routes . 

A f ine examp le o f  the s equence o f  events which was t o  b ecome a common 
experience for  b o th vis itors  and indigene s even in inland New Guinea was 
reco rded by Hunter during a voyage in 1 7 9 1 . He put  in for wat er to Duke o f  
York I s land be tween New Br it ain and New I re land and made what may have been a 
se cond or third conta c t  f o r  thes e p eople but was their f irs t real communication 
with white  vis i t ors . Ini t i ally they b ar tered caut ious ly from canoes and filled 
ke gs with water when aske d  to do s o , even pursuing the ship to return one o f  
the ke gs . S ince thi s  was bound with iron Hunter though t the people s crupulous ly 
hones t .  Hone s t  they may have been but o ther eviden ce s ugges ts  that they did 
no t reco gni se iron . The crew was s hown whe re to draw water ( under the 
p rotection of s ix loaded 3-pounde rs ) and anxious to comp l e t e  watering ' without 
being under the neces s it y  of convincing them o f  our sup e riori ty in arms ' the 
firs t day was sp ent in demons t ra t ing friendship and an int eres t only in water . 
Both s ides kep t a sharp lookout that night . 

When watering resumed an influential old man rej ected all gifts  and 
appeared to  convince his peop le that they should a t t ack . They were ' igno rant 
of what the musquets  we re ' wrote Hunter , and ' had certainly t aken them for 
c lubs ' .  Eventually mus ke ts  and ships ' guns were f ired , the lat t e r  aimed high , 
pro ducing terro r  and cons te rnat ion and all fle d .  As watering pro ceeded ove r  
t h e  next f o u r  days green boughs were waved i n  friendship b y  b o th s ides . Finally 
great gifts  were b rough t and exchanged and the cano es res umed bartering under 
the protection of green branches , whi te and co loured cloth being the main 
reques t .  The j ournal cont inues ' they are , I believe , the only p eop le in tho s e  
seas , who do no t s e t  a value upon iron work , in preference to any o ther things 
. . •  nails  they would no t accep t at all ' . 1 (Hunter 1 7 9 3 : 2 2 7 - 38) . . 

The firs t known clo s e  penet rat ion o f  the P apuan Gulf occurred in 1 7 9 3  
when Bamp ton and Alt i n  the Horrrruzear and Chesterfie ld t ried to  find a pass age 
to the nor th but they made no con tac t  with New Guineans un til they reached 
Torres S t rai t . They ancho red near one of B l i gh ' s ancho rages of the previ ous 
year c lose to Erub (Darnley I s l and ) and when boats were s ent to find wat er they 

1 They carr i ed l i l!'e  i n  sma l l  gourds and when host i l e  ' they frequently take a quantity o f  thi s  

powder into t h e  hollow o f  t h e  hand , f rom which , w i th a strong blast from t h e  mouth , they blow 
it before them; and at a sma l l  d i s tance i t  has exactly the appearance o f  firing gun powder , and 

no doubt is me ant as a token o f  d e f i ance ' .  Hunte r thought that th i s  was wha t Cook had seen o n  

the New Guinea coas t .  I t  i s  worth n o t i n g  that he gave t h e s e  peop l e  a pair o f  po inter dogs a n d  a 
cock and hen , though he saw the y a l ready had dome stic fowl s .  
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were surrounded by men in cano es who exchanged weapons for  knives and beads 
and invi ted them to land . C ano es accompanied them b ack to  the ships without 
fear and one man came abo ard but next day a ship ' s b oat  was at tacked and three 
men killed . A s earch party sho t two men and des t royed many huts , canoes and 
gardens . Loot from the boat  was discovered on a ne ighbour ing is land t o ge the r 
with a spike nai l f rom a gove rnment ship , p rob ab ly one o f  Bligh ' s  o r  the 
Pandora or her tender (Bamp t on 1 7 9 3 : 15-40 ; Anon 1 8 0 3 : 2 3 ,  2 4 ; Flinders 1 8 1 4 : 
xxx-xliv , P l ate XI I I ; Langdon 1 9 6 6a : l86 , 1 8 7 ) . 

In the s ame year the eas tern archip e lagoes were  visi ted by d ' Entrecas t eaux 
who s aid that in the Bonvoulo i r  group the p eop le did no t unders tand the use 
o f  iron and in spite o f  friendly over tures were extreme ly t imid and could no t 
be induced t o  come on bo ard , though they gave s ome sweet  po tatoes and bananas 
in return for various pres ents (MacGill ivray 1 85 2 ,  Vo l . I : l 7 4 ) . The island s o f  
the no rth-eas t coas t from Karka r  t o  the S chout ens were s een b y  Raven i n  1 7 9 5  
but the re appear t o  be n o  records o f  c ontac t with the inhab i tants (Wi chmann 
1909 : 2 80 , 2 1 8 ) . In the s ame decade o thers are known to have visi ted island s 
in the Bismarck Ar chip elago and on the north-wes t coas t . 

HYDROGRAPHERS , NATURALISTS , MI SSIONARIES AND TRADERS 

In the nineteenth century the t raffic  in government and p rivat e ship s  
increas ed s t ill further with the exp ans ion o f  t h e  Aus t ralian co lony , the 
growing commercial exp loi tation of the Pacific and the es t abl ishmen t there o f  
Europ ean colonia l emp i res . The number o f  accounts o f  con tac t s  with the nat ive 
populat ion grew quickly . Planned surveys o f  coas t al wa ters b egan and , thanks 
to the growing practice o f  allowing naturalis ts  to accompany the hyd rographers , 
the f irs t careful des c rip t ions were made o f  people , mater ial cul ture and 
bartering behaviour . 

We are now conce rne d with the las t 100 years b e fore the p eriod preserved 
in living memory and the events and condi tions des cribed are l e s s  than four 
gene rat ions remove d f rom o ld men s t i ll alive at the t ime of the f ield s t udy . 
Inquiries can now s afely b e  limi ted to events  on the northe rn , eas t ern and 
southe rn coas ts o f  the New Guinea mainland and i t s  close o f f-shore is lands . 
In the lat er part o f  the p er iod the only relevan t  events are tho s e  in the no rth 
be tween the Sepik River mouth and the Huon P eninsula coas t ,  and in the so uth 
be tween the Fly River and the Mo tu t r aders and newly e s t ab l ished mis s ionaries 
and admini s t rators of Port Moresby . 

By the t ime o f  Flind ers ' voyage o f  1 802  the Torres S t rait islanders 
confiden t ly t raded for iron ins tead of a t t emp t ing to  take it by force , as long 
as they were within range of the ship ' s  guns . They kep t  thei r  weapons handy 
in their  canoes and on b o ard the Inves tigator th e marines were kep t under arms , 
the guns clear and slow-ma tches lighted , and o f f icers we re s ta t ioned to wat ch 
eve ry movement , one to each cano e .  At Mer (Murray I s land) men in cano es asked 
fo r ' tooree ' , at firs t taking any thin g of i ron but later re fus ing nails ; one 
was given a hamme r , nai ls and hand-saw ( F l inde rs 1814 , Vol . I I : l0 9 ) . 

Two years later 1 the firs t known European landing on the coas t o f  Papua s ince 
the Spanish in 1606 was made near p resent Port Mo resby by Coutance in the Ade le .  
A cut ter co lle c t ing wood on a small o ffshore is land was a t tacked and pursued 
back to the ship by canoe s ; when the incident was repeat ed , cannon sho ts forced 
the inhab i t ants to the mainland . Coutance followed the coas t nor th-wes t  to the 
head of the P apuan Gulf and whi le t aking on wa ter , d rove thr eat en ing nat ives o f f  
b y  musket f ire (Langdon 1 9 6 6b : 8 3) . 

Pr ivat e  traders were beg inning to exp loit  the tropical s ea produc t s  o f 
Australia and Melanes ia ,  expec ially tur tle shell , pear l s  and pearl shell , and 
Trepang . In 1804 a tr ial shipment of trepang wa s collected while salvaging 
wrecks from shoal s  off the Queensland coa s t  (H . R . A . , I ,  v : 8 ) but this trade 
could no t be  prof itably developed unt i l  the Ea s t  Ind ia Company monopoly on 
trade with China wa s broken in 1834 ( Shineberg 1 9 6 7 : 6 ,  10) . 

O f f  the s ou th-eas t coas t in 180 8 , islande rs could no t be induced to t rade 
wi th Cap t ain Bris tow (Purdy 1 816 : 105 , 106) . At leas t 2 0  s hips are known to have 
pas s ed through Torres S trait and at leas t five s ailed along the nor th coas t o f  
New Guinea between 1810 and 1830 , and th e freq uency was s tead ily increas ing 

1 In 1 8 0 4 , not 1 8 0 2  as g iven i n  Jack-Hinton ( 1 9 7 2 : 2 5 6 ) . 
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(Purdy 1816 : 89 ,  101 , 1 0 7 ; Wi chmann 1 9 10 : 2 9 3 , 330) . At Me r in 1 8 2 2 , Wilson 
found cont inuing peaceful t rade in o ld knives and 6- 8 inch pie ces o f  s t raigh t ened 
hoop-iron . Seven ye ars later , near Me lville I s land , he was told by Macassans 
that they fishe d  fo r t repang as far eas t as Cape York ( 1 8 3 5 : 75 - 8 2 , 305 - 7 ) . 

The gradual ch ange f rom p lunder to barter �as o c curring at different t imes 
in d i f feren t places and at different rates . One o f  the firs t  a reas where th is 
happened wi thin the s e c t ion of coas tline p o t en t ially a source o f  supply to 
inland eas tern New Guine a was Torres S t rai t .  The exchange s it uations we re s t ill 
essentially thos e  o f  an armed t ruce be tween s t rangers who in the New Guine a view 
were presump tive enemies . There we re violat ions by bo th s i de s  but mu tual 
respect for each o ther ' s figh t ing p rowe s s  and mutual interes t in the resul t s  o f  
barter were now beginning t o  ensure that tra f f i c  was non-vio lent . The t rend 
was being recognised by the Europeans . Ko l f f  showed that the crews of two 
small ves sels sent from Me lville Is land in 1824 to t rade in the eas t ern 
Indones ian archipe lago we re killed in par ts no t p revious ly t raded wi th and his 
translator conunen ted tha t  if they had gone whe re t rade was already known they 
would have been s a fe ( 1 84 0 : xiv) . 

· 

In the no rth , Duperrey sailed past  Manam I s l and and through the S chouten 
group in 1 8 2 3  and in the following year Will inck p as s ed th e s ame way but did 
no t ap proach the coas t unt il wes t  o f  144° eas t l ongi tude . In 1 8 2 7  d ' Urvi lle 
re t raced much o f  Dampie r ' s  route off the north-eas t coas t ,  though closer in 
sho re ; he named As trolabe Bay after his ship b ut di d no t enter i t , pas sed be tween 
Karkar Is land and the mainland and con t inued wes t ,  be ing a t t acked by men in 
canoes near Humboldt  Bay (d ' Orb i gny 1859 , Vol . I I : 25 8 ; Wi chmann 1909 , Vol . I :  
3 2 7-30) . The s econd European a t t emp t a t  coloni sation in New Guinea was made 
in the fol lowing year , when the Dut ch s e t t led at  Triton Bay on the s outh-wes t 
coas t and formal ly t ook pos sess ion . I t  was abandoned in 1 8 35 after much death 
through s i ckness  (Wi chmann 1910 , Vo l . I I : 7 ) . 

The nor th-eas t coa s t  was vis i t e d  in 1830  by Mo rrell . O f f  Umboi (Rooke ) 
Is land canoes were en ticed alongside by showing knives and beads and the 
oc cupan ts se emed very surp rised by all they saw . They were excited by the 
chain p la tes and heavy bo l t s  and at tempted to pull them o f f  and even at temp t ed 
to cut the links o f  the cab le wi th ' j asper ' axes ; failing in these a t t emp t s  
they now ' condes cended t o  re s o r t  t o  hones t tra f f i c ' .  O f f  the Rai coas t canoes  
brough t food and she l ls to  trade , wro te Mor rell , and he o f fered the  general 
advice : ' When natives are once convinced tha t pilfe ring is out of the que s t ion , 
and tha t the ves s e l  is p er f ec t ly secure from their a t t acks , they wi ll immedia t e ly 
turn their a t t en t ion to t rade . . .  ' (Morre l l  1 8 3 2 : 456-6 1 ) . Four years  later he 
cal le d at much-contacted Moar I s land and said tha t he wa s p o l i t e ly invited a shore 
and told tha t in a mon th he would be  b rough t  much ' to rtoise ' s hell , pearl  she ll , 
paradi s e  b irds , ambergr i s ; beche-de-me r ,  gold dus t ,  o s trich plumes , ivory , 
camphor , nutmegs , edib le b i rds nes t s ,  palm o i l , diamonds and mo re  b e s ides 
(Wichmann 19 10 : 2 8 ) . His improbab le lis t sugge s t s  tha t Ch inese t raders had by 
now trave lled as  far eas t as 1 38° but unfor tuna t e ly his o ther wri t ings show 
tha t one of his main inte rests  was in p ersuading weal thy mer chant s  to finance 
further voyages and he invariab ly pain ted the rosiest  p i c ture o f  the weal th to 
be co lle c ted . 

In To rres S t ra i t  the tra f f i c  increased s ti ll further and the wr eck of the 
Charles Eaton in 18 34 boos ted the lo cal supp ly o f  metal and skulls , some of 
wh i ch were t raded to the New Guinea mainland . Mos t of tho se who es caped from 
the wreck were killed , two young survivors b eing adop ted by the people o f  Mer 
and ul t ima tely res cued by a sear ch ve ssel  in exchan ge for axe s (S tokes 1846 , 
Vo l . 1 : 444- 5 4 ;  Haddon 1 9 35 : 8- 1 1 ) . A ' New Guinea ' canoe wa s seen co lle c t ing 
trepang near Prince of  Wales I s land by the ship Lord Lyndock in O c tobe r  1838 
(Wi chmann 19 10 : 4 2 ) , pres umab ly expec t ing Macas san b uye r s  with the ons e t  o f  the 
monsoon . 

In 1840 , Oranger ie Bay on the Papuan south- eas tern coas t , fir s t  contacted 
more than two centuries earlier , was vi sited by d ' Urvil le . He s t ood o f f shore 
and could no t induce vis i to r s  in cano e s  to venture on bo ard and for a long t ime 
they he s i t ated to accep t p resents f loated t o  them on a p lank . They appeared to  
be unarmed and by s i gns asked him ashore , but with a s i ck crew he s a i led for 
Torres S trai t , as Ma cGi ll ivray retells , ' having in s even day s mad e  a " running 
survey" extending over a space of 450 mi l es in length , wi thou t  an cho ring or 
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conunun i ca t ing with the inhab i t ant s ' ( 1 85 2 , Vo l . 1 : 1 7 7 , 1 7 8 ) ; though Haddon says 
that as  he passed through the S trai t  he landed at Erub ( 1 9 35 : 1 2 ) . 

In the same y ear Be lcher was to ld by a man on the southern tip o f  New 
Ire land , who spoke a l i t t le English , tha t visits  f rom ve s s e l s  out o f  Sydney 
we re f requen t .  The re cord of his j ourney a long the nor th coas t of New Guinea 
is an excellent example  o f  a gradien t of increas ingly s ophis ticated trading 
direc tly correlating with f requency of con tac t .  On Kair iru Is land wes t of the 
Sep ik mou th some o f  the people on the b each we re openly nervous and some 
apparently relaxed but al l were curious ; he s usp e c te d  they had their weapon s 
concealed in the bush . They showed no par t i cular desire for any thing shown to 
them and he failed to dis cove r wha t they r ea l ly wanted  in bar t er though they 
accepted axes , knives and iron , and desp ised beads ( Be l cher 1 8 4 3 : 7 2 ,  79-81) . 
Unen thus ias t i c  ac cep tance was normal wi th those receiving i ron for  the fir s t  
t ime . 

Fur the r wes t  a t  Jamna Is land there was no fear o r  dis trus t and t rade wa s 
brisk for b i ts o f  hoop-iron and beads , and ' s ome lar ge b lue China [porcela in or 
Chinese glass ? )  b eads . . .  were s ingly worth anything o f fered in the marke t . 
One sma l l  b lue bead [hi s emphasis ) was fixed as the price o f  a co coa-nut ' .  The 
people were good  humo ured , docile and hones t .  Though many tarnished bird o f  
paradise feather s were worn , none were o f f ered fo r barter , s o  i t  woul d seem 
that the i r  fami liar i ty with glas s and me tal did no t come from plume t raders . 
' About six inches o f  ru sty use le ss hoop ' woul d buy a go od  p late o f  ' to r toise ' 
shell ( ib i d : 84 ) . Next day in the Arimoar group s t ill further wes t  peop le 

for a sho r t  p eriod tra f f i cke d without reserve . Iron hoop had fa llen 
desperately in value , and no thing but knive s or beads woul d s ucceed . 
The incaut io us appearance o f  a sen t ine l ,  with his muske t , caused an 
inunediate panic , which we we re unab le to dispe l ;  and al though comp e l led 
by calm to anchor close o f f  their villag e ,  no t a soul came o f f  during 
the remainder of tha t day , al though they remaine d  in t heir canoe s  at a 
short dis tance in shore , l aden wi th co coa-nut s ,  banana s ,  e t c . 

They were as a fraid o f  a t e les cope as o f  a muske t ( ib id : 8 6 ,  8 7 ) . O f f  Japen 
I s land in Geelvink Bay many cano es came out and no one was int imida ted by 
f i rearms . They came on board  wi thout invitat ion but wo uld no t come alongside 
to tra f f i c , which Be lcher though t 

evinced s ome knowle dge o f  war tact i cs . We no ticed tha t in their app roach 
they ob served a very ceremonious dis tance and pace in pas s ing the 
broads i de , but on c omp leting the circui t as f ar as the quar te r , pul led 
up for the s t ern . They were eviden t ly aware o f  the use o f  the por t s , 
as wel l  as the des t ruct ive engines con cealed within , and that the 
quarter was the weakes t  point . 

They knew wha t ar t i cles were use ful , displayed iron , s teel and clo t h ,  in s is ted 
on receivin g knives o r  c lo th and gave l i t t le in return . Ac cus tomed to vis i ts 
f rom Europeans , they knew the ves sel was Engl ish f rom i t s  colour s , we re good 
temp ered , independent , and anxious to have the crew visit  their towns ( ib i d : 
9 0 ,  9 1 ) . 

At this time Damp ier S trai t was being increasingly used by ve ssels  running 
be tween New S o uth Wales and the Far Eas t and some con tac t s  could b e  expe c ted in 
the region o f  the Huon Peninsula , but I can f ind no records o f  them . In 
southern New I re land , nea r  increasingly f requented S t  Geo rges Channe l ,  re gula r 
contact and s e t t lement by deserters had a lready p roduced a s t eady demand for  
iron goo ds , as no ted in  1843  by  the  surgeon o f  the  whaler Gypsy (Maude 1 9 66 : 19 4 ) . 

In Torres S t rait Malays were f ishing for  trepang on behalf o f  co lonial 
ent repreneurs be f o re 1846 (Naut . Mag . , Vol . 15 : 550)  and in that year , a ves s e l  
f rom Sydney was there collec t ing trepang and ' tortoise ' she l l  (MacGill ivray 
18 5 2 , Vo l . 1 : 308) . In the f o l l owing year at lea s t  two we re there and the 
cap tain of one remarked tha t  al though the peop le of the Tur t le I s l and s had 
some knowledge of f irearms they neverthele s s  at tacked and in cons equence 
rece ived two vo lleys of muske t ry a t  f ive p a c e s . A number o f  c anoe s had 
c ome s outh f rom New Guinea , in search o f  wrecks it  was thought , and they 
exchanged ' t ortoise ' shell for iron . In the same year two ship s were o f f  
the coas t o f  e a s t  New Guinea , one f i shing trepang , the other whaling 
(Naut .  Mag . , Vo l . 1 6 : 11 7 , 1 7 4-8 , 2 6 6 ) . 
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In the mid-nine teenth cent ury p riva t e traders had no t yet made much impact  
on the coas t s  of eas tern New Guinea but the spirit  o f  scient i f ic inquiry 
combined with idealism,  a Victo rian convic tion of mo ral s upe rio r i ty and 
roman t i c  ideas o f  the ' nob l e  savage ' were beginning to p roduce some nove l 
con tac t s i tua tions between New Guinean s and the na turalis t s  and hydro graphers 
of He r Maj e s ty ' s sh ip s . During the s urveying voya ge of the Fly Juke s desc ribed 
a mee t ing on the eas tern shor es o f  Cap e York P eninsula in 1 84 3 ,  no t ing tha t 
presents were given and the Aborigines amus ed by talkin g ,  laughing and danc ing , 
' as usua l ' ( 184 7 ,  Vo l .  I :  1 0 7 ) . O thers who used this mus ic hall per forman ce incl uded 
Fi t zmaurice and Keys in no r th-wes t Aus tral ia ( S tokes 1 84 6 ,  Vo l . 1 : 4 14 , 415 ; 
Vo l . 2 : frontispiece)  and Huxley , MacGillivray and Brierly in the Louis iades 
(MacGillivray 1 8 5 2 , Vo l . 1 : 192 , 2 2 ! ; Huxley 1 9 35 : 18 4 ,  1 9 7 ) . If it inh ib ited 
aggre s sion,  it was do ub t le s s  more from a s t onishment than amusement . Ext reme 
caut ion , care ful ob s e rvat ion and sub t le awarenes s  wer e e s s ential f o r  the 
deadly s erious nego tiat ions required i f  s t range rs were t o  avo id conf lic t ,  and 
in this delicate conf rontation no communicat ion gap was wider than tha t be tween 
nat ive and Europ ean .  The qual ity of the f irs t exchange affec ted eve ry future 
mee t ing , and the ins ens i tivi ty of these comed ies was t ragi c . 

When a crew member was fatally speared in wha t , to the Engl i sh , was an 
unprovoked a t t ack , Jukes wro te frankly and revealingly ( 1 84 7 ,  Vo l . I : lll-14 ) : 

I t  was the firs t t ime in my l ife in which I had seen wounds (and as i t  
turned out , death) inf l ic ted i n  open f ield , or  i n  any kind o f  s t r i fe , 
and the sensa tions were as new to  me as  they were unp leasant . A burning 
feeling of mixed rage and gr ie f , and a kind of animal craving for revenge , 
seemed to take p o s s e s s ion o f  the heart , and a r e luctance to leave the 
sp o t  till some kind of amends had been obtained . 

I have always j oined in rep robat ing the causeless  inJ uries some t imes 
in flic ted by civilized , or quas i-civi l i z ed man ,  upon the wild t r ibes o f  
savage life ; and many a t ro c i t ie s  have doub t less  been commit ted i n  me re 
wantonnes s ,  and f rom b rutality or indifference . I have always looked , 
too , wi th a favo urab le eye on wha t  are called sava ges , and he ld a kind 
o f  pre conce ived sent imen tal affec tion for them ,  that I believe is no t 
uncorrnno n .  I had b e e n  inc lined to suppose that they were rarel y the 
aggre s s ors , and were always mo re s inned against  than s inning . One s uch 
prac tical examp le o f  th i s , however , wrough t a great  change in my feel ings 
on these p o in t s ; and though far , I hope , from abe t t ing cruelty , I could 
make great  allowances for anyone who , under such circums tances as I have 
detailed , took a larger revenge than the s t r i c t  j us tice o f  the case 
demanded . I felt  that the life  o f  one o f  my own shipmates , what eve r 
his rank might be , was far dear er to me than that o f  a wi lderne s s  of 
savages , and tha t t o  preserve his life o r  avenge his death I could 
wi llingly sho o t  a do zen of these b l ack fel lows ; and I could read the 
s ame feelings in the eye s o f  tho s e  around me . Nor was this very trans ient ; 
for  many day s o r  weeks af ter , i t  would have b een f e l t  as a re lie f by all 
tho s e  who saw Bayley ' s  fall , t o  have come into co llis ion with any party 
o f  b lack fe llows they could have been j us t i f ied in f ir ing on . 

In Torres S trai t their many exchanges we re effected with great conf i denc e 
once t rus t was es tabl ished by the us e o f  words acquired at the p revious point 
of cal l ( ibid : l3 2- 2 1 3 )  but  in the vir t ually unc ontac ted Gul f  of Papua i t  was 
qui te ano ther ma t te r . O f f  the Fly River mouth in 1845  the ship ' s  gig was 
pur sued by four large cano es (ibid : 2 15 ) and ne ar the mouth o f  the Aird River 
a group of armed men f led when they saw the wh ite  men a t  close quarters . 
Blackwood was making the f ir s t  land ing a t  the head o f  the Gulf s ince Coutance 
40 years earlier . S eeing nat ives on a mud bank he sent a crew memb er to wade 
towards them but when he t ook o f f  his  shirt and they saw tha t his body was 
white ' they seemed s truck with horro r , and after a ghas t ly s tare , fled into the 
bush ' . As the vis i t or s  were leaving wi thout having harmed them a canoe app roa ched 
to 10 yards d i s tan ce , the o c cup ants s t aring in horror , fearful and dis gus ted 
( ib id : 22 3 ,  2 2 4 ) . In ano ther o f  th e Kiko r i  River mou ths they drove o f f  at tacking 
canoes w i th muske t f i re and a f ter pene trat ing ab out 15 mi les  inland we re 
at ta cked by 1 50 men in 10 canoes and had to sho o t  s ome to es cape ( ib i d : 2 3 1 ,  2 4 1) .1 

1 As they pa ssed a v i l lage , men on a house b a l cony ' waved the ir a rms , and a j e t  o f  smoke proceeded 

from them 11 l ike the puff of a pipe" . I did not succeed i n  seeing thi s  action mys e l f , ' wrote 
Juk e s , ' but I have no doubt i t  was the s ame a s  that observed by Cook . . .  ' ( ib id : 2 3 3 ) . 

2 9  



Having failed to es tab l ish communica t ion thems elves they a t t emp ted to  get  
' chie fs ' from Erub to mediate but  we re refused  with horror ( ib id : 261 ) , showing 
that the is landers had diffi cul t ies in the ir contacts  wi th even the i r  neare s t 

Kiwai nei ghbours . 
In  the Turama River they s tood on the taf frail shouting the Erub wo rds for 

' peace ' and ' friends ' and though t tha t the Turamans unders tood the word for 
iron ' tooree ' . Hat che ts  were disp layed but when the dis tance closed to  60 yards 
two arrows were shot over the ship and 30 muske ts f ired in rep ly , kil ling 
several and wounding o thers . When warriors opposed a landing a 6-pound round 
sho t was fired over the long house and the villagers fled . The place was 
examined with care - no iron or o ther European articles  we re found . Village 
pigs were taken aboard and Jukes remarked in his diary tha t it was no t un til  
af ter they had  gone ' that the  ref lection occurred to me that  we  had  in fact  
s to len them ' (his  emphas is )  . 1 

S tone axes found here ' were s imilar to  those o f  th e South S ea Islanders -
some made o f  j ade , o thers· apparently o f  a more earthy ro ck ,  a kind o f  f linty 
s late ' ( ibid : 265- 7 7 ) . (Quadrangular ? Two qual i ties , hard greenish s tone from 
the high lands and a poorer pro duc t ?  See p . 180) . Jukes ' s  ob servations on a 
common bamboo beheading kni fe and cane head carr i er ' co llec ted ' from this  
village nicely i llus trate a reluctance to accep t even the mos t  dire c t  s tatements  
by  native informan ts i f  they clashed wi th his romantic  preconcep t ions . He wro t e : 
( ibid : 2 7 7 '  2 7 8)  

We also got  two ins t ruments tied to gether , and wh ich we always obs erved 
toge ther at the backs of the natives , the use of wh ich we could no t make 
out . Thes e  were a cane loop , with a toggle o r  handle , and a bamboo 
scoop , wi th a handle bound round wi th twine , in wh i ch sma l l  beads (or 
seeds ) were inserted . I af terwards saw s ome of the se among the natives 
of E roob , who said they came from Dowdee (New Guinea ma inland) . They 
. . .  said the f irs t was for  twis t ing round people ' s  necks , and the second 
for cut ting their  heads of f--wh i ch me rely showed they did no t know what 
their real use was , as they are no t at  all  adap ted for those  purposes . 

The di f ficul t ies of  beginning trade with s t rangers wi thou t the bene f i t  o f  
a mediator known t o  both was perhaps mos t  acute among the communities of  the 
south and s ou th-wes t coas ts  where head- taking was an essent ial part of 
politico-religious life . I t  was reflected in the we ll-do cumented contac ts  of  
a number o f  exp lorers wi th tribes speaking one o f  the  Kiwaian languages . 

On their  way out o f  the o ther mouth of  the Turama , Blackwoo d ' s p arty was  
inspe c ted by twe lve men in  a re connoitring canoe who ignored glass b o t t les 
thrown to them as gifts  and hat che ts held up for  them to  see . Jukes thought 
that they too unders tood the word ' tooree ' .  A ha t chet  was t ied to a small keg 
and floated down to  them but they poked it fearful ly with paddles . At l as t  
they saw the ha tche t ,  took i t  o ff and dis carded the keg , though i t was bound 
wi th i ron hoops ( c f . above , Hunter ' s  experience in the Duke o f  York I slands ) .  
The hatchet was p assed aro und and closely examined and finally , se eming to 
comp rehend its us e ,  they shouted and waved it at  other  canoes and immediately 
paddled forward and at tacked the ship . Later as the ves s e l  pass ed a vi l l age 
near the river mouth B lackwoo d i gnored an invi tation to land and a maj o r  
at tack was prepared b y  those  ashore , canoes going i n  to dis charge cargo and 
take on figh t ing men and weapons . The ship ' s guns were loaded w i th round and 
grape shot and all  musket s  were readied . One canoe dri f t ed down at a dis tance 
o f  50  yards , the occupant s  shout ing deris ively , po in t ing ashore and laughing . 
All men had the ' s coop ' and bamboo loop ove r their shoulders .  The manoeuvre 
was rep ea t ed four t imes , on each o c casion the sailo rs sho uting Erub words for 
peace , making peace s igns and holding up hat che t s  for  t rade . Once , while  
Jukes was  earnes tly addressing men in a canoe , one o f  the occupants  presented 
his bow and drew the arrow to  i ts head and when Jukes s tooped to pick up his 
musket , laughed as  i f  mo cking him for  shr inking . S ix men in a canoe were 
induced to  p i ck up some bo t t le s  and at  length to  come near enough to  exchange 
a coconut for  a ha tche t from the gig b e ing towed a s t e rn . Th ey s e emed in much 

1 J . H . P .  Murray thought that Juk e s  was be ing jocular about this the ft and thought that i t  r e f lected 
' a  strange code of mora l s ' ( 1 9 1 2 : 2 7 0 ) . I do not think Juk e s  was being j ocul a r , and in the context 

of the e ar l ier period Murray ' s  own code wou ld have been unusua l . 
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fear and dis gus t a t  f ind ing thems elve s s o  close to  hideous whi te peop le . · 
Repas s ing the village ear lier she lled and ransa cked they rece ive d shouts 

o f  we lcome rather than de fiance , the villagers ho lding up green branches and 
she l l  ornament s and invi t ing them ashore . Juke s ' op inion was tha t  having 
learned of the strangers ' p ower , fr iendly in tercourse was now pos s ib le (ibid : 
281- 7 ) . 

Both par ties were s lowly learning but the roman t i c  vis ion o f  the principa l 
European actors wa s s t il l  s trong and was t o  las t a long t ime . As Jukes r eflected ; 

I know o f  no part o f  the wor ld , the exp lora tion o f  which i s  s o  flatterin g 
to the ima g inat ion , so l ikely to be f ru i t ful in intere s t ing resul t s , 
whe ther to the naturalis t ,  the e thno logis t ,  or the geo grapher , and 
al together so we l l  cal cula ted to grat ify the enl i gh t ened curio s i ty o f  
an adventurous explo rer , as the inte rior o f  New Guinea . New Guinea ! 
the ve ry ment ion o f  being taken in to the in terior o f  New Gu inea sounds 
l ike being allowed to vis i t  s ome of the enchanted reg ions of the 
' Arabian Nigh ts ' ,  s o  dim an a tmosphere o f  obs c urity res ts at present on 
the wonders it p robably c onceals ( ibi d : 2 9 1 ) . 

In 1846  Yule in the Bramb le cont inued the survey o f  the Gul f  and while o f f  
the Vailala Rive r made the first  Europ ean ob servat ion o f  a lakatoi ( and 
unwi t t ing ly of the Mo tu cano e t rade ) des cribing i t  in s ome de tail and no ting 
tha t when appro ached the 40-50 men on board took the precaution of s t r inging 
the ir bows but made no hos tile  a c t . The Bramb le ' s  tende r , Cast lereagh , under 
Lt  Aird , was visited  by e ight men in two sma l l  canoes who gave coconuts  and 
bows and arrows for ' trifles ' . 

Near Cape Po s s e s s ion Yule wen t asho re to take posses sion and begin 
tr iangulat ion and as he a t temp ted to ge t o f f  a gain the ship ' s  boat was swamped 
in the r i s ing surf , nearly all the equipment b e ing l os t .  Othe r  boats t r ied to 
help bu t a se cond was swamped and sma shed . At thi s  s tage more than 80 Papuans 
approached , wi th spears , clubs and s ton e axes . Yule advanced with ' p layful ' 
ges ture s and waved a b ranch and , while one Papuan pointed a spear the re s t  j us t  
s tared in wonder . Yule o ffered them t obacco but they would no t approach . 
Final ly , seeing that the sailors were he lp l e s s  they came up and took their 
possess ions . As anothe r  large group appeared in canoes a ship ' s  boat go t in 
twi ce and suc ceeded in taking o f f  mo s t  of the sailor s . Yule wro t e  tha t he 
j ust  managed to s top one b owman from t aking aim at an embarking sailor and 
that when he tr ied to recove r the quintant whi ch had been wres ted from the 
coxswa in he was threa tened by a c lub . Four men grabbed him and took microme t er , 
chronome t er and no tebook and s t r ipped him o f  his clothes . At las t the boat 
took off the final load . In view o f  the exper iences of tho s e  on board the Fly 
in the p revious year , he wro te tha t he expe cted t o  b e  k i l led but in fact no -one 
wa s hurt . The editor o f  the Nautica l  Magazine commented ' . . .  af ter a l l , th e 
trea tmen t they re ceived was no t a whi t  wo r s e  than wha t  many a shipwrecked 
mar iner has me t with on the coas t of Devon and Cornwa l l  wi thin the las t 5 0  
years ' (Vo l . 16 : 4 1 6- 1 9 ) . Apar t from Bla ckwood ' s  few axes three years earlie r ,  
this was the f irs t sup p ly o f  metal ob j e c t s  and cloth t o  reach the Gul f o f  
Papua and i t  was at  the extreme eas t ern end . 

The na tura l i s t  MacGi l l ivray in To rres S t rai t in 1848 with Owen S tanl ey ' s  
Ratt lesnake remarked that ' twenty to  thi r ty or more  ships go through every 
summer ' and tha t peaceful t rade al ternated with violent a t tacks ( 1 852 , Vo l . l :  
1 2 7 , 30 3 ,  308 , 309) . 

This expe di t ion be gan a survey o f  the coas t o f  south- eastern Papua in the 
next year and a lthough s ome of the axe s given out by them could have been 
trans po rted wes t a long the coa s t  by Ma iluans and Mo t uans , this is unlike ly in 
view o f  the unsa t i s fied local demand . The inhab i tan t s  o f  the Louisiade 
Ar chipe lago appeared to have learned to fear guns ( ib id : l88) ; some knew wha t 
iron was , calling it  ' kelumai ' , and were eager to trade for i t  ( ib id : l9 5) . 
Mac Gi l l ivray give s ' ke lam ' as the word f o r  s tone axe (Vo l . I I : 324 ) and since 
' ai '  is a reas onab le rendering of ' i ron ' it seems that the se people had 
learned to know tomahawks and o ther me tal f rom s ome of the many s hip s now 
taking the eastern p as sage to Ch ina and Indi a  and perhap s from some prospe c t ing 
for marine p roduc t s . 

Canoes  vi s i t ing the ship f rom Brierly I s l and included women and children 
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and al l conf iden t ly gave weapons , o rnament s , co conut s ,  yams and bananas for 
s trip s  o f  ca lico and p ie c e s  of hoop- iron , the latter being qui ckly s ub s t i tuted 
for s t one in the adzes carried by the men . Axes were mo s t  highly pri zed and were 
bar tered f or with great e agerne ss . Even the p i gs o f  iron used to moo r  the 
ship ' s  boat were s tolen from the reef (Vo l . I : 200 , 201 ) . In sp ite  of cont inuin g 
trade MacGi l livray f e l t  that ho s t i l i ty wa s on ly t emporar i ly repressed ; after  
exchan ging 368  pounds of  yams for 1 7  axe s and a few knive s the Br ierly I s landers 
seemed anxious to get rid of their vis ito rs ; he wro t e  ( ibid : 2 30) : 

Even during the he ight o f  the bar tering ve ry few o f  the na tives had 
laid as ide their weapons , and it was evi den t that they were influence d  
b y  n o  very friendly f ee ling towards us , and we re glad to be relieve d 
o f  our presence . They had lat terly be come mo re noisy than us ual , and 
even inso len t ,  and I b elieve that had we s taid a l i t t le longer , 
ho s t ili ties would have conunenced . . .  

At tha t t ime two bo at s visi ting ano the r is land were attacked wi thou t p rovo cat ion 
by hitherto peaceful traders ; the des crip t ion of the f i gh t showed tha t the 
is lande r s  felt s t rong enough to  s e i ze the cove ted iron by force ( ibid : 2 34- 3 6 ) . 

' Ind ian corn ' was o f f ered by the peop le o f  the Calvados group without 
exci ting any comment from the natura lis t ( ib i d : 24 7 ) . At Brumer I s land o f f  the 
tip of the mainland friendly barter p ro ceeded asho re for a time , and con t inued 
abo ard ship . I ron seemed already we ll known , iron hoop b eing highly p rized 
and va lued according to  i t s  width and thi ckness . Hat chet s ,  fi sh-hooks and 
glas s b o t tles were wanted , the la t ter thought to be used as a sub s t i tute for 
ob sidian , b ut p o s s ib ly used a s  l ime ' gourds ' .  Imported s e eds were handed out 
( ibid : 262 , 269 , 2 7 0 ) . S tanley , however , maintained care ful pre caut ions 
again s t  at tack (Lubbo ck 1 9 6 8 : 5 8) . It is no t made clear whether iron wa s 
already known in Oranger ie Bay but  the canoe s in cluded women and ch il dren and 
trading went on p eacefully un til  the failure to pay for  a pig  led to violence 
wi th the crew of the Bramb le (Ma cGill ivray 1852 , Vo l . I : 285- 7 ,  289-90) . 
Huxley cons idere d the violence unne cessary ( 19 35 : 235- 9 ) . 

At Reds car Bay , for the fir s t  t ime according t o  Lubbock ( 1 9 6 8 : 60) , they 
me t people to whom iron was qu ite unknown ; no name exi s ted for i t  and i t  was 
no t val ued . Bar ter be gan readily enough , glass  b o t t l es again b e ing sough t and 
clo thing value d  mo s t  of all ; but g i f t s  of  knives and o ther iron tools we re 
re fused (MacGil l ivray 1 85 2 ,  Vo l . 1 : 29 7 ) . The ease wi th which trade commenced 
wi th the peop le o f  the south-eas t coas t ,  e ven where Europeans and iron wer e  
unknown , was p robab ly due to the traditions o f  sea-b orne trade maintained  by 
the Ma ilu and Mo tu canoes . I t  was in marke d contras t to the experiences o f  
all on the sou th-we s t  New Guine a coas t whe re a tran s- co a s ta l  canoe trade was 
ab s ent . 

In  th e late 1840s and early 1850s , at temp ts to found Mar is t mi s s ions on 
Wo odlark and Umb oi (Rooke) I s lands failed mis erab ly and they were abandoned 
by 1 855 , de feated by ma laria and vio lent death ( S outer 1 96 3 : 23 ) , both no 
doub t o ccas ioned by the same failure to adap t to the ir  Melanes ian environment 
tha t the se  mis s ionar ies had ear l ier disp layed in th e S o lomon I s lands (Laracy 
1969 : 3 3- 5 9 ) . 

A grea t increase in the rate at whi ch iron tools were introduced int o  
the To r res S t rai t  area and u l t ima tely traded north to New Guinea oc curred with 
the beginning o f  the pearl shell indus try there in the late 1860s and its  
growth in to a maj o r  bus ine s s  in the following decade (Yonge 1 9 30 : 165- 7 ) . I t  
may a l s o  have permi t ted a drama tic increase in the traditional t rading o f  
pearl shel l .  In 1 8 7 1  t h e  beginning o f  London Mis s ionary S o c i e ty a c t ivities i n  
Torres S t rai t provided ano ther s ource of  s upply of  iron , new ornaments , cloth 
and clo thing (McFar lane 1 8 8 8 : 8 6)  and by 1 8 7 3  s teel tomahawks had comp le tely 
replaced s tone except  for a few remaining on P rince o f  Wales  and Horn I s lands 
(Moresby 1 8 74 : 5 ) . 

Of f the eas tern shores there was l i t tle iron in us e but it was widely 
known and in great demand . The d ' En trecas te aux peop l e  knew tha t there was 
iron on b oard th e Basi lisk and we re eager to exchange s tone axes for rus ty 
hoop- i ron , and the ' utmos t anxie ty ' for i t  was sh own o f f  the Huon Penins ul a 
and part o f  the nor th-e as t coas t (Mo resby 1 8 7 5 : 1 5 6 ,  1 6 2 ; 1 8 7 6 : 2 8 5- 7 ) . 

The deep er gul fs l ay o f f  the tracks o f  the sh ips tha t in troduced the 



firs t i ron to the coas tal promonto ries and o f f-shore i s lands but the s chooner 
El'l7rria Pa tterson entered As tro labe Bay in 1 8 7 1  (Wichmann 1910 : 1 50) . In 
Sep tember that year Miklukho-Maclay be gan his first s tay at  the village o f  
Bonggu i n  what he name d Kons tant inhafen and is  now Me lanua Ha rbour at  the head 
of As tro labe Bay . In the ne xt 1 5  months and during his s econd l ong residence 
from mi d- 1 8 76 to Novembe r 1 8 7 7  he vis i ted mos t of the villages around the bay 
and a few in the immediate hint erland , and received return vi s i ts from many . 
His was the f i rs t s c ient i f i c  obs erva tion of New Guinea life  in any dep th and 
he was ins trumental in int roduc ing iron and factory-made beads to the people 
living j us t  north- e as t o f  the s tudy area . The ship ' s o f f i cers d i s t r ibuted 
red calico , imi tat ion pearls , gold paper , emp ty bot tles and but tons . Maclay 
found,  as o thers had done and wer e  to do , that his  friends were j ealous o f  
the i r  access to him and t r i ed t o  s top him vis i t ing inland vi l l ages . ( F ischer 
1955 : 43- 2 30 , 31 9- 6 0 , 415-25 ; Gre enop 194 4 : 5 1 ,  8 2 . ) 

In the Gul f  o f  Papua too , 1 8 7 1  was the beginning o f  the end o f  isolat ion 
from wes tern manufactures . Mis s ion teachers s t ayed for a sho r t  t ime a t  
Reds car Bay and were se t tled at  Hanuabada in 1 8 7 3 . In the following year the 
Lawe s family arrived to  develop a b as e  f o r  London Mis s iona ry Soc iety op erations 
( Chalmers 1 895 : 2 3 ,  2 4 ) . 

In 18 7 3  d ' Alb ert i s  saw that the p eop le o f  Orangerie Bay were s t ill  dependen t 
on s tone implement s , though they we l l  knew wha t iron was and to get i t  ' would 
have s o ld their skin s ' .  Hoop- iron was s t il l  eno ugh to  s a t i s fy them ( 1 880 , Vo l . I :  
1 85 , 2 2 1 ) . But when he e s tab lished hims e l f  on Yule I s land for nine mon ths in 
1 8 7 5  knives and iron axes a lready acquired were b rough t  to him for sharpening 
on his grinds t one . He made the se cond recorded obs ervat ion of Mo tuan lakatoi s 
on the ir annual trading voyage to the Gul f  and saw them re t urn a t  the end o f  
the year . Mo s t  o f  the lo cal iron axes ha d probab ly been obtained from Port 
Mo resby Mo tuans . He no ted the vi s i t s  o f  the mis sionary McFarlane and the 
W.  Macleay expedition in the Chevert , both of whom us ed iron as g i f t s  and in 
payment for purchase s , and had iron p i l fered f rom them . D ' Alber t i s  hims e l f  
dis t ributed beads , s t r ings o f  ' vene t ian pear ls ' ,  knive s and axes . H e  penetrated 
some 2 0  miles  inland , wrote  o f  a f lourishing indi geno us t rade and the absence 
of met al away from the coas t , and saw two dome s t i c  fowl s which he spe cula ted 
had come from the Basi lisk ( ibid : 2 4 3- 39 4 ) . O thers though t they resemb led the 
fowls of Indone sia ( s ee p . 38)  

Ea r ly in  the  1880s McFarlane wro te that the only iron weapon (my emphas i s )  
that he had seen o n  6 0 0  mi les o f  the southern New Guinea coas t line was a Tuger i 
' b att le-axe ' from near the bo rder o f  Dut ch New Guinea . It  was mo re like a 
sma l l  p ick-axe than an o rdina ry axe , he said , and evident ly made from iron 
salvaged f rom a wre ck (Mc Farlane 188 8 : 1 1 6 ) . It  may have s e rve d to f e l l  sago 
palms , for he lved too l s  with p ick- shaped s tone heads were used for th i s  purpose . 

James Cha lmers arrived in New Guine a  for  the London Mis s ionary Soc iety in 
1 8 7 7  and in the fo llowing year began a progr am o f  con tac t ing a s  many coas tal 
vi llages as p o s s ib le . By 1881 he had made success f ul visits  to  Vailala and 
Oroko lo (Love t t  n . d . : 9 5 ,  128 , 1 7 3- 8 3 ) . 

In 1 8 8 3  he accompanied a Mo tuan t rading voyage to Vai lala and me t Maipuan 
vis i t o rs from the eas tern mouth o f  the Purari River . As usua l , he carried a 
s to ck o f  t rade goods . At Vailala f ish-hooks we re p re ferred to everything 
excep t tomahawks ; further wes t t owards Oroko l o , beads were much so ugh t after . 
In addit ion to p o t s  and armshells , the lakatois contained mu ch Mo tuan-owned 
European cargo , carrying tomahawks , knive s , bead s , red cloth , mirrors and 
twi s t  t obacco to the Gul f .  Chalmers re cognised that his presence wa s valued 
for the goods he brough t and tha t the people he gave them to  were j e alous o f  
their favourab le t rading p o s i tion ; they were angry when h e  gave goods to 
vis i t o rs . An o ld man re called a happy vis i t  to  a big sh ip o f f  the Vailala 
Rive r mouth many yea r s  ago and showed him two care fully preserve d han dkerchiefs 
he had been given ( ib i d : 35 ,  4 1 ; Cha lmers n . d . : 10-4 3 ; 189 5 : 90 ) . (Aird ha d such 
an encounter o f f the Vailala wh ile survey ing in the Cast lereagh 37 years be fore , 
see above . ) Accompanied by his Oroko lo f riends , Cha lme rs walked wes t to the 
Purari , was met there by Maip uans in cano es who t ook him acro s s  the Ale le and 
Aivei mouths to the ir vil lage and after  a fr iend ly vi s i t  put him on the road 
back to Vailala  (Love t t  n . d . : 2 1 2- 19 ) . This vis it , and t r ips made by Ma ip uans 
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to Vailala to get Mo tuan pots  at about the same time , undoubtedly brought the 
first  significant supp lies of steel to the Purari delta . 

The sma ll go ld rush o f  some 60 peop le  to the Laloki River behind Port  
Moresby in 1878  ( Souter 19 6 3 : 44 ,  4 5 )  boo s t ed the  supplies o f  foreign goods 
availab le  to Mo tuan traders for two or  three years , but i t  was a temporary boom . 

Meanwhile , the nor th-eas t coas t ,  As tro labe  Bay and the nor th coast were  
visi ted by Powe ll in  1875-6  and 1 8 7 7- 8 . In gene ral p eop le were very t imid 
eas t of Humboldt  Bay , he said , and in some p laces avoided the ship altogethe r ;  
o the rs could b e  persuaded to trade peacefully by care ful nego tia tion . On the 
nor thern Huon Penins ula where ob s idian was widely used he dis tributed beads and 
cloth and af ter a week was invited to a hinterland village , claiming to have 
climbed to 3 , 000 feet . Cros s ing As t ro labe Bay he s tood we ll  out . Off  the Ramu 
mouth p eople were excess ively timid even af ter they had been thrown cloth and 
beads but at P ass ier Point (near S issano ? )  and further wes t  they were  fr iendly 
and keen to trade (Powell  1883a : S05- 1 3 ; 1 88 3b : l 3 ,  14 ) . 

Maclay ' s  old base in As trolabe Bay , Bonggu , received a s hort  vis it  in 
18 78  f rom a party of gold p rospectors but they received a cold recep tion and 
soon lef t (Lawrence 1964 : 35 ,  6 6 ) . When Maclay brief ly revisited the p l ace 
five years later he found that the p rospec tors ' vi s i t  had changed local 
atti tudes to whites and caused three coas tal set t lements to be abandoned 
(Greenop 1944 : 10 7 ,  108) . He mus t  have known tha t in the interim the Brit ish 
Deputy Commiss ioner for the Pacific  had also been there . A proposed New 
Zealand expedit ion to As tro labe Bay (Nature, 1879 : 4 91 )  apparently did not 
even tua t e .  This may have been the vessel  Courier which Romi lly was checking 
on when he went ashore there in 1881 , having acquired some local words and 
names o f  important men from Maclay . He said that he was Mac lay ' s  bro ther . His 
recept ion was quie t and the people were no t much interested in t rading for 
European goods ; though a few aske d for  trade tobacco they did not seem to care 
much about i t ;  knives and beads were in greater demand but nothing much was 
of fered in exchange and he gave away few tomahawks and knives . At the vi l lage 
of Gurendu he saw ' absolutely no ar ticles  o f  European manufacture ' .  ( 1 88 7 : 2 2 1-
30 ; 189 3 : 1 6 8- 9 ) . He had l i ttle c ommuni cat ion with the north-east  coas t but 
whe re he did he found that  wh ile beads were appreciated the use  of a kni fe was 
no t unde rs tood ( 1889 : 25 1 ) . 

Finsch ' s  travels  in 1880- 2 and 1884-5 included vis its  to the Rai coas t 
and As trolabe Bay . (His obs erva tions on two typ es o f  g las s beads have already 
been discus s ed . )  Excep t for  a few Rus s ian words at Kons tant inhafen , he found 
no knowledge of Europ ean words anywhe re , not even a syllab le of Dutch or 
English at Humbold t Bay where Powell  had s aid he heard English spoken . Apart  
from a piece o f  very old , rus ted , unusab le i ron 2 cm x 7 cm  which was 
treasured as a rare i tem by  a man at the mouth o f  the Ramu River , the on l y  
European goods on the whole nor th-eas t coas t were a f ew Russ ian uni form b u t tons , 
old tin boxes , small barre ls and planes (plane b lades ? )  from Miklukho-Maclay ' s  
s tay . A lit tle further wes t  a t  Guap and Kairu I s land there were a f ew pieces 
of old  iron , apparently chisels , hafted as adzes , wh ich the owners  would not 
se l l .  He though that they were prob ab ly from Be lcher ' s  vis it  some 40 years 
earlie r .  Elsewhere on this coa s t  there was no knowledge of  iron and when it 
was given them people had to be shown how to use it ( F ins ch 189 3 : 180) . 

The year 1884 saw the fo rmat ion o f  the Deutsche Neu-Guinea Kompagnie and 
the beginning of formal c ivil administrat ion by the Germans and British , with 
ceremonial proclamations and flag- rai sing at a number  o f  s i tes , including 
Friedrich Wilhelmshafen (Madang) on the wes tern shores of As t ro labe Bay , and 
at Hall Sound on the eas tern shores of the Gul f of P apua (Gordon 1 95 1 : 241-9 ; 
Lovett  n . d . : 2 2 3 ) . 
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I I I  THE COLON IAL FRONT I ER  

The s low advance o f  the front ier o f  contac t and European obs ervat ions on  
the movements of  tradit ional and int roduced goods  are  summarised in  Tab le 3 .  

Page 

37-38 

38-39 

39 

40 

40-4 1 
4 1  

4 2  

43 

43-44 

Date 

1 885 

1 880s 

1 887-8 

1 889 
1 886 
1 887 
1 892 

1 888 
1 890 
1 896 

1 898 
1 896 
1 905 

1 892 

1 894 

1 893-5 

1 901  

1 902 
1 904 
1 90 1  

1 902 

1 906 

1 907 

1 908 

1 900s 

1 9 1 2- 1 3  

b y  1 905 
1 906 

1 907 

1 908 

Tab le 3 The colonial fron tier 

Place 

E & NE coast 

Is. off SE  coast 
NE coast 
lower-Sep i k  
t o  mid-Sep i k  

Papuan Gu l f  deltas 
and up lower Purari 

western G u l f  

Torres Stra it  
NE coast 
Astrolabe Bay 

Rai coast and h i nterland 
Gogol R iver 
Astrolabe Bay to 

lower and m iddle R amu 
N coast 
Al exishafen 

E & W Gulf  
Papuan G u l f  
lower P u rari  
Purari mouth 

Purari  and Pie mouths 

K ikori mouth 

Lower Ramu 
H i l l s ,  m iddle Ramu 

middle Ramu 
Bismarck footh i l l s  

Astrolabe Bay 

Markham-Ramu 
Bismarck footh i l l s  

N E  h i nterland 

Sep ik ,  Schraders 

Keram & lower Ramu 

Yule  Is .  
Purari  mouth 

E .  Gu l f  ( Kerema) 

Pie R i ver, delta 

m iddle Purari and 

50 m i l es east 
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Comment 

knowl edge of i ron 
v. l ocal ized 
many goods, violence 
commercial base 
some contact 
i ron unknown, some trade 

friendly contact near 
Chalmers' l im i ts, attack 
elsewhere 
i ron apparently known, 
attacked 

government stat ion est. 
mission establ ished 

commercial headquarters 

some contact 
contact with explorer 

mission stations est. 

m issions establ ished 
visit 
gifts from wh ites 
attacked 

friendly visits 

missionaries k i l l ed 
punit ive expedit ion 
some contact 
pun itive exped it ion 
contact 
some 

some contact 
some contact, viol ence 

recru it ing post estab. 

contact with explorers 
some contact 

confl ict with hunters 

peaceful  contact 

some i ron from lower 

Ramu to Keram R iver 
large mission 
mission 

station estab. 

peaceful  contact 

European goods, some 
violence 

Means 

Chalmers, various 

fishermen and traders 
Neu-G u i nea Kompagn ie  
explorers 

Bevan 

off icials 
Lutherans 

New-G ui nea Kompag nie 

expl orer 
Lauterbach 

et al .  

Lauterbach 
Roman Cathol ic 

L .M .S. 
MacGregor 

Chalmers 

Chalmers & Tom kins 
Le H unte 

Robinson 
explorers 

explorers 
Sch lechter 

government 

Dammk'6hler & F r!Sl ich 
Sch l ecter 

bird shooters 

Behrmann,  & Thurnwald 

Roman Cathol ic 
L .M .S.  
government 

Griff in 

Mackay, l ittle 



Tab l e  3 ( c ont ' d ) 
Page Date Place Comment Mea ns 

44 Kikori mouth peaceful trade Murray 

c. 1 908 K ikori  mouth L . M . S .  contact agai n  Butcher 
1 9 1 0  Samberig i · K i kori  some worn steel tools  seen Smith 

44-45 1 9 1 1 Samberigi-Mubi steel tomahawks wanted Beaver & Ryan 
evidence of shel l  trade 

45 Gu lf  lowlands viol ence with explorers L itt le  

by 1 9 1 2  K i kori mouth ( A ird H i l l )  l .M.S .  mission b u i l t  Butcher 

1 9 1 6  eastern B ismarcks explorer near Mt .  Otto? Detzner 

46 1 9 1 4-20 north h i nterland wan i ng of i nfl uence red uced m ission a nd 
government staffs 

47 1 922 h i l l s  ( Bagas in )  mission stat ion Luthera n 
late 20s middle Ramu evangel ist visits 

1 923 B ismarck F a l l  botanical expedit ion Lane-Pool 
1 927 eastern h ighl ands missionaries visited F l ier l  & Saueracker 
1 929 P i l hofer & Bergmann 

1 920s deltas of G u l f  miss ionary visits Butcher 

47-48 1 922 Samberig i ,  Kerabi had tomahawks, k n ives and F l i nt & Saunders 
wa nted more 

48 lower P u rar i  axes traded upstream Woodward 
1 923 lowlands geological exploration A ngl o-Persian O i l  

1 925 Samber ig i ,  Kerabi keen to get steel Rentoul 

1 929 Samber ig i ,  E rave Kewa, F oraba and Pawaians Fa i thorn & Champion 
Purari keen to trade for steel 

49 eastern h igh lands mi ners prospect ing Rowlands & Levien 

49-5 1 1 930 eastern h igh lands, mi ners prospecting Leahy & Dwyer 
lower Asaro, Tua, l ower steel most ly  refused , some 
Pio, Purari  seen had come from east 

5 1  1 930 Benabena , Asaro . no steel 
B ismarck F al l ,  Ramu a few E u ropean goods and 

sea shel l ornaments 

early 30s Gulf h i nterland consol idating i nfl uence government & L . M .S .  
evidence of  i n land trade 
i nc lud ing govt . goods 

52 1 930- 1 lower J i m i  gold prospectors E xton & G reen 

1 932 B ismarck F a l l  mission establ ished Schaefer & Baas, RC 

Benabena gold prospectors Leahy brothers 

1 933 Asa ro-E l i mbari no Europea n goods . 

52-53 Feb. Benabena Europeans dec ide to adopt Leahys & Tay lor  
the l ocal currency , shel l s  

53 March Wahgi fi rst f l ights over Val l ey 
Asaro·E l i mbari prospectors & govt . 

54 Mai R iv. S i nasina no steel 

Apri l Ch imbu change i n  shel l ornaments 

Koronigl saw beads, tin, t i ny p ieces 

of steel from north 

55 middle Wahgi steel unknown 
upper Wahgi steel unknown , refused 
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Tab le 3 (cont ' d ) 
Page Date Place Comment Means 

May upper Wahgi  money cowries f lown in  

56 south Wahgi rel uctant to accept steel 
middle J i m i  refused steel 

June upper Wahgi  some now accept ing steel 

lower J i m i  refused steel 

J uly Mt Hagen E-W trad i ng seen 
upper Wahgi l i k i ng for steel growi ng 

refusing i n ferior pearl shel l  
Nebilyer d ivide worn steel axe seen 
upper Wahg i  keen demand for steel 

August middle Wahgi ,  S i nasi na attacked, deaths Tay lor 

57 September Wahgi  friendly 
October friendly Tay lor & Leahys 
1 934 S Wahg i  2 steel tomahawks seen Leahys 
March upper Wahgi m issionar ies visited R .C .  
Apri l she l l  val ues al ready Leahys 

depreciated 
upper Ka ugel some steel tomahawks Leahys 

from South 
May SW of Mt l a l ibu some good k nives seen 

Poru region no steel 
Ch imbu' m ission bu i l t  station R .C .  

labour paid i n  steel and 
shel ls  
another m ission station  begun Luthera n 

upper Wahgi  missionaries visited 
more prospectors visited 

57 '-58 July W Kambia prospect streams Leahys & Fox brothers 
58 Sept. W and central  Kambia Leahys &

_
Tay lor 

middle Wahgi 

Oct . lower Wahgi  salt dia lect a rea Leahys 
Nov.  upper Wahg i  two m issions bu i l t  R .C .  and Lu .  

Ch imbu adm in istrative post bui lt  government 

1 936 E of Mt G i l uwe many old tomahawks from Champion & Adamson 

south 

Poru reg ion o ld  axes from the west 
Tua region keen to get steel 

59 Karimui  a few axes and beads seen 
1 938 upper Wahgi patrol post opened government 

THE COASTAL FRINGE AND THE NAVIGABLE RIVERS 

Al tho ugh after  1884 E uropeans had bases on the New Guinea coas t from whi ch 
to exp lore , p ro s elyt ise , trade , and widen their sphere o f  influence , th is 
advanced s lowly for  the next 20 years . Journeys were made up rivers navigabl e  
by s t eame r b u t  mo s t  l and exp lo ra t ion was res tric ted to t h e  immediate hint erland 
of the new s e t t lements . 

Knowledge o f  European goods remained isola ted i.n each conta c ted locality 
in spite  o f  the exis tence o f  l o ca l  t rade routes , and excep t for the Mo tu-bo rne 
t raffic , spread ve ry s l owly . For example , while men in Good enough Bay ap peare d 
to recognise s tee l to o ls in 1885 , a ' chie ftain ' fu rther away in Dyke-Ackland 
Bay who was given a tomahawk ' cer tainly did no t know how to us e it or what it  
was for ' ( Chalmers n . d .  : 1 36 , 140 ,  1 4 4 ) . Goodenough Bay had had the  advan tage 
of vigorous tradit ional t rade links wi th the earlier- contac ted south-eas t coa s t  
(Malinowski 19 15 : 6 2 4- 6 ) . At one vi l lage o n  nor th-eas tern Huon Peninsula the 
peop le were us ing s tone and she l l  adzes ' o f  the meanes t  kind , _ and ' knew no thing 
of a tomahawk o r  any o ther o f  o ur foreign stuff ' but men in canoe s that 
appro ached shortly a f terwards f rom ano the r  settlemen t seemed delighted by 
tomahawks and beads . Acr o s s  Vitia z  S trai t at Umboi  (Rooke Is land ) there was 
only a l i t t le hoop-iron and one very o ld s te e l  axe thought to have been traded 
from New Britain ( ibid : l4 8 ,  15 0 ,  1 5 1 ) .  
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The relatively large inf lux of  manufac tured goods t o  the far south-eas t of  
Papua during the  growth of  beche-de-mer f ishing and shell collecting by Chines e 
and Europ eans in the 1 8 7 0 s  and 1 8 8 0 s  and from returning indentured labour in 
the 1880s  he lped satis fy some of the local demand for  s t e el but did not 
signi ficantly affect  those  farther away , though a f ew impor t s , includ ing 
Europ ean heads ( s ic ) , were included in the indi genous trading sys tems at this 
time . Men fortunate  enough to return f rom the Queens land canefields each 
brought  with them be tween £3 and £6 of factory goods , including iron . More iron 
and o ther foreign goods were got from wrecked ships and sacked  s tore houses 
than f rom barter ; there were many successful at tacks on foreign traders and 
their employees , more than 80 people being killed by the middle of 1886 , 
according to one o f f i cial report  (Romi lly 1889 : 194 , 2 25- 36 ; Bevan 1890 : 121 , 
1 7 7-8 3 ;  S carr 1968 : 2 ; Corris  1968 : 8 6-102 ) . P lundered and bar tered goods in 
th is  area probably exceeded tho se s upplied to  all  the res t o f  Brit ish New Guinea 
at this t ime , reinforcing the good t rading position of these  is lands already so 
wel l  placed for the transmis s ion of s tone ceremonial and work axes f rom Woodlark 
Island . Mailu cano es probably carried a few wes tward towards the Mo tu trade 
system but those  that reached the Gulf came from the centre o f  government and 
missionary act ivity at Port  Moresby . 

In German New Guinea and in the Mandated Territory unt il  the late 19 30s , 
private individuals and no t government o f f i cers were nearly always the firs t 
s trangers to  have been seen by the inhab itants and careful contac ts  made by 
s cientific  explorers were the excep tion rather than the rule . P lanters , 
labour recruiters , t raders  and b ird o f  paradise hunters were allowed unres tric ted 
movement in areas beyond the frontiers of  government inf luence . As a result , 
the adminis trative contact when it  ult ima t e ly occurred was o f ten in the form o f  
a police act ion into what Rowley has characterised as  ' the f ront ier of  culture 
c lash ' and ' the skirmishing front ier ' ,  designed to p unish nat ives for at tacking 
an in truding f oreigner ( 1 9 5 8 : 1 1 6 ,  199 , esp . 19 1- 205) . 

The Neu- Guinea Kompagnie es tab li shed i t s e l f at F inschhafen , Bogadj im and 
Hat z feldhafen in 1885 , with Fins chhafen as its  centre . Th e exp lorat ion of the 
lowe r S ep ik River be gan in 1885 , and in 1886 it  was negotiated  for 240 mi les 
( S outer 1966 : 71- 3 ) . I ron was unappreciated there , though red cloth was wanted 
and glass b o t t les were popular for  lime . The Kompagnie had more than 100 
indigenous employees who we re paid sole ly in red cloth , iron and bead s : they 
als o  employe d Malays and were recruiting more (Lindt 1 88 7 : 191- 3 ) . By 1900  
the re were  1 35 Chinese and 2 38  Javanese employed in  the Friedrich Wi lhelmshafen 
(Madang) -Kons tantinhafen ( Bogadj im) area (Lawrence 196 4 : 4 1 ) . 

Malays we re al so being used  in Bri t ish New Guinea at this t ime as boat 
hands and carriers , and Lind t remarked on the p resence inland from Hal l  Sound 
of domes tic  fowls s imilar to those o f  Indonesia . D ' Albertis  had though t the 
fowls here we re from the Basi lisk ( see above ) . Their origin is unknown but an 
earl ier route o f  diffusion is sugges ted by the p resence o f  Ga l lus gal lus L .  of  
the Game type , b oth dome s t icated and feral , elsewhere in  eas tern New Guinea . 

By 1886  there were about 20 Europeans in Brit ish New Guinea , mos t  o f  them 
traders , and there we re 10 schooners involved in the trep ang trade . (Lind t 1 88 7 : 
1 30 ,  154 , 1 58 , 1 7 2 ) . European buyers , espec ial ly the sc ient i f ic colle ctors and 
naval ' touris t s ' of the men-o f-war , had already inf lated the p rices be ing asked 
for b ird of  paradise plumes , s tone axes and other  curios near Port Moresby -
Lind t comp lained that the prices charged by Andrew Goldie ' s  s tore for  a s e t  of  
plumes was 15 shillings and that an  entire skin cos t  25 shill ings . He  got  some 
from miss ion teachers more cheaply but  at p rices ' s t il l  above what they could 
be b ough t  for in London ' ( ib id : 6 2) . 

Several observers commented on the apparen t exis tence o f  trade l inks 
cros s ing the penins ula o f  south-eastern Papua . Chalme rs heard bushmen vi s i t ing 
Dyke-Ackland Bay us ing Koiari  words from the s outh coas t :  ob serving c lose 
similarities in dress and ornament he concluded that there we re at least  s t rong 
cul tural links through the people of the Owen S tanley range (n . d . : 136 ) . Near 
Cape Possess ion Bevan was told of visitors  from the inland ranges who had seen 
the Morobe coas t and who used a pass near Mt Yule (Bevan 1890 : 140) . 

Europ eans were avoiding the head of  the Papuan Gulf , shar ing the b e l i e f  
that Goldie exp ressed i n  a l e t ter to  The Queens lander when h e  said t h a t  no other 
part of  the world was so  dange rous ( ib id : l85 ) ; but Bevan , a private t rader who 
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had es tabl ished a chain o f  t repang s tat ions as far wes t  as Freshwate r  Bay , 
decided to extend his trading to the delta in spite  of  o f f ic ial opposition . 
He was attrac ted there , he said , by the s ight of ' b lack Gul f  Papuans ' bringing 
big  lakatois to Port Moresby each year for Mo tuan pots  and European goods ( ibid : 
1 3 7- 9 ,  145-50) . 

In a 90- ton s teamer and a launch he exp lored much o f  the de ltas of the 
Kikori and Purari Rivers in 1887  and 1 888 . He found that  he was able to make 
friendly contac t with the p eople l iving j ust  beyond the l imi ts o f  Chalmers ' 
travels ,  thos e l iving 1 5  t o  20 miles f rom the sea on the Warne and Varoi branches 
of the Purari being typical . Th ey had no t seen white peop l e  but once they were 
convinced that he was on peaceful bus iness they shouted for ' kyri-oh ' ,  meaning 
hoop- iron , and traded the ir weapons for it . Travelling from 40 to 60 mil es 
inland on the le sser  s treams and the Kikor i and about 100 miles up the Purari , 
he found tha t the very different people met towards the l imit of his navigat ion 
on the Kikor i made s igns of peace and exchanged vis its  and goods wi th him but 
those  in the large villages o f  the Era and Ivi Rivers at tacked him bo ldly . 
They knew nothing of the power  of  guns but  the magic o f  the s teamer ' s  whistle  
and the ship ' s  uncanny ability to  reverse d irect ion at spee d enabled him to  
avoid bloodshed . Wes t  o f  Cape Blackwood ,  in  th e entrances to  the Newberry and 
Bamu Rivers the people  knew o f  iron and c loth and one man would accep t  no less 
than a s crub-knife for  a young p i g .  A wooding p arty was nearly cut o f f  for the 
sake of  its axes ( Bevan 1890 : 188-254 ) . 

A Wes tern Divis ion was es tab l ished in British New Guinea in 1889 and a 
headquarters es tablished f irst  at Mabaduan I sland on the nor thern shores o f  
Torres S t rait  and trans ferred to  Daru four years later . 

In Kaiser  Wilhelms land (mainland German New Guinea) , J ohann Flierl o f  the 
Neuendetelsau Lutheran Miss ion set tled on the Huon Peninsula near Fins chhaf en 
in 188 6 ,  inc idental ly noting that in the village that he selected for his  first  
s tat ion at  leas t one man had already f i t ted a p lane- iron to his adze  hand le 
(Flierl 1 9 32 : 7 , 8 ) . This miss ion began a vigorous program of  convers ion and 
expans ion of territory , made eas ier by the shi f t ing away of Neu-Guinea 
Kompagnie headquarters to As trolabe  Bay in 189 2 .  

The Rhe ini.s che Society Lutheran Mis s ion began work in New Guinea . at 
Bagadj im in Kons tant inhafen between p lantations of the Kompagnie in 1887 and 
established mis s ions on S iar and Ragetta I s lands near Friedrich Wilhelmshafen 
(Madang) in 189 4 .  They observed manioc cult ivated near Bogadj im at this time 
but without commenting on who was believed to have introduced it  (Hof fman n . d . : 
2 ) . In 1902  an out- s t at ion was set  up at Bonggu where Mikloukho-Maclay had 
lived ( Braun n . d . ) . However ,  the small Rheinis che Society suffered many setbacks , 
both from los s of  life  and the opposition o f  s ecret societies among their 
potential recruits . They 'were also handicapped , according to  Flierl , by the 
proximity of  Neu-Guinea Kompagnie headquarters for they tended to  be identified 
with Kompagnie ac t ivities (Flierl 1 9 32 : 163-74 ; Rowley 1958 : 25 9 ) . By 1895  this 
locality boas ted several c ommercial building s , res idences , a clubhouse ,  hospital 
and Chinese  s tore as wel l  as the mis s ion headquarters . Af ter 25  Europeans had 
died the centre of Kompagnie af fairs was again shifted in 1895 , this t ime to  
Friedrich Wilhelmshafen , and in  1899  the German government relieved it  o f  i ts 
adminis trative respons ib iliti es and moved the capital to New Britain ( Souter 
1963 : 75 ,  78) . 

At f irs t the Kompagnie did not attemp t to p enetrate the hinterland but 
recruited mos t  of its  labour f rom around the coas t and up the navigable  r ivers 
(Flierl 19 3 2 : 15 ) . Private exp lo rers and geographical and s cienti fic  expeditions 
pioneered overland exp lorat ion but by the late ninet ies the Kompagnie i tself  
was financing j ourneys s eeking new resources , especially labour . In 1888 a 
German newspaper correspondent with three companions and 20  carriers went 
s outh-eas t  f rom Konstant inha fen t o  an altitude of  2650  m in the wes tern 
Finist erre Range from where he had a view o f  the Bismarck Range . 

The botanis t Lauterb ach t ravelled up the Gogol River for  40 mi les in 1890 
and in 1896 headed a Komp agnie- financed overland exp edit ion which included 
Kers ting and Tappenbeck . They exp lored the Oert zen mountains behind Bogadj im 
and set  out for the Markham and were the first  white  men t o  enter  the s tudy 
area . Af ter  travel l ing s outh-west  up the Nuru River through the territory of 
the Garia they found , ins tead of the expec ted upper Markham , a large river , the 
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Ramu , flowing no rth-we s t . They reached it  near the Peka tributary and canoed 
downs t ream for a fortnight but with insufficient supplies and an unknown d is tance 
and des t ination ahead o f  them they returned the way they had come . To f ind out 
if  this river was a tributary o f  the Sepik or eme rged eas t o f  it  at a mouth 
previous ly named the O t t ilie , Tappenbeck entered the lat ter  in a Komp agnie 
s teamer in 1898 . Af ter f ive days he recognised part o f  the s tream and built  a 
bas e camp . Returning s ome months later he c ont inued to the l imit o f  navigation , 
about 190 miles , demons trating that this  was indeed the Ramu . He pushed on by 
canoe as far as the Korigi-Kesawai area and befo re the year was out had found 
gold , mapped the river and many tributaries and es t ab l ished an inland bas e camp 
(Werner 19ll : endpaper ; S outer 196 3 : 76-8) . In 1899  and 1900 Lauterbach as cended 
the Bismarck foothills s everal t imes to  an altitude  of  1000 m ( B iskup 19 6 8 : 1 8) . 

The Society of  the Divine Word began the fir s t  Catholic mission in Kaiser 
Wilhelmsland in 1896  when five German mis sionaries arrived at Friedrich 
Wilhelmshafen .  They be gan work on the far north coas t but  by 1904 a s tat ion 
had been s tar ted at Bogia opposite  Manam I s land and in 1905 a church , s chool  
and saw-mi ll were es tablished at Alexishafen (Wiltgen 1 969 : 330-55 ; Rowley 
1965 : 2 5 6 ) . 

For a short time in 1 89 7 the Gogol River  area was terror ised by two 
escaped Buka convic ts  who had s tolen rif les and ammunition and taken to  the 
bush . They killed the Gove rnor , von Hagen ,  who was leading a pa trol to  cap tur e 
them and were eventually themselves killed by  the local inhabitants  ( S outer 
196 3 : 8 2 ;  Lawrence 1 964 : 68 ) . I� 1900 , nat ive police ki lled three Europeans and 
a Chinese near As tro labe Bay (Wors ley 1968 : 4 6 ) . 

I t  was scant re turn for their al ienated lands but by the turn of the 
century some of the new goods had been ge t t ing into  the hands of coas tal New 
Guineans through plantation labour for more than a decade . Lawrence gives 
the to tal number of nat ives employe d between Madang and Bogadj im as 468  in 
1900- 1 and 102 7 in 1 904-5 ( 1 9 64 : 4 1 ) ; in comparison , there were only 9 7  
Europeans in the whole o f  Kaiser Wilhelms land in 1901  (G . N . G . A . R .  1900- 1 : 75 ) . 

In  Brit ish New Guinea , LMS s tat ions were begun at Oroko lo and on Kiwai 
I sland in 1892  ( Chalmers 1895 : 20 7 ) . In the same year the Administrator , 
MacGregor , vis i ted the Papuan Gulf ( ib id : 2 3 2 )  and in 189 4 he t ook the 
gove rnment vessel  Ruby up the Purari River almost  to the l imit of navigat ion . 
No people were seen until  the Subu (Aure) j unc tion , where men cut t ing canoe 
trees indicated tha t they were connec ted with the Ip ikoi p eople of the Pie  
River . Two ' three-s toried ' houses 1 at  the furthest  p o int reache d were 
inhab i t ed by a group called Biroe who retreated to the arrowproof upper s torey 
o f  one o f  the houses  but were persuaded to lower vines to which gifts  were t ied . 
MacGregor got a cheerful recep tion from two of  the powerful villages at  the 
Purari mou th when he re turne d ,  until  one of the groups , Kairu , decided that 
they were s trong enough t o  kill the government party and seize  its goods : the 
fight was broken off  wi th f ew casualties on the Kairu s ide and none on the s ide 
of the government (Murray 1912 : 286-90 ; Le t t  1935 : 22- 3 1 ) . 

When he re-vis i ted the Gulf in 189 3 , Chalmers extended his travels we s t  
t o  near Port  Romilly , believing that his inf luence had established friendship 
for the first  t ime be tween rival groups  of Ko riki sp eakers l iving at the 
mouths of  the Purari River , where he had been as ked for a tomahawk during his 
firs t vis i t . His descrip t ion makes i t  p lain that the Koriki- sp eakers l iving 
near the sal t water were rela t ively at ease wi th his Toarip i-speaking 
companions because of  their j ourneys eas t to  ge t cooking pots . When he 
persuaded them to conduc t him th rough the waterways to  a village 10 miles 
inland all were in great fear but their int roduc t ion enab led him to go as a 
friend ( Chalmers 1 895 : 212- 2 2 ) . A year or two later he travelled 35  miles up 
the main b ranch of  the Purari with an interp reter f rom the river mouth and 
briefly me t a group of villagers in circums tances o f  great tens ion . Apparently 
no gifts  were exchanged (Love t t  n . d .  : 2 88-9 4 ) . 

The peop le o f  the wes tern del ta s t ill had grea t faith in their own 
s trength and ab ility to take what they want ed . MacGregor had only j us t  
s ucceeded in avo iding violence there in 1892  (Lovett  n . d . : 31 7 ) and when Chalmers 
at temp ted to extend miss ion inf luence to Goaribari I s land in 190 1 ,  he and 

1 Two r a i s ed stor i e s , one for men , one for women , the ground area under them somet imes enc los ed for 
pigs , a clan-house style widespread among Pawaia n ,  Daribi and Foraba speakers . 
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Tomkins togethe r  with 10 mis s ion trainees and a vis i t ing chief were killed and 
eaten.  A s trong punitive expedi tion burned down at leas t 10 of the men ' s  great 
club-houses  and a village , kill ed 2 4  p eople and wounded many others ( ibid : 312-
18 ; Souter 196 3 : 90) . In  the following year Lieuter.ant Governor Le Hunte 
re covered Chalmers ' skull but was unable to  get Tomkins ' .  In  1904 , his 
successor , Robinson , made an attemp t  to  find it  and to  arres t the murderers : 
wi th displays of  trade goods h e  allayed Goaribari susp icions and attracted some 
on board the government s teamer and when a Goar ibari witness identified a 
suspect  the pol ice grabbed as many as they could . Those  in the canoes fired 
arrows and everyone on the ship fired  guns : none on the ship were hur t but many 
in the canoe s were killed . Tomkins ' skull was later  recovered by Rob ins on ' s  
success or , Bar ton ( Souter 1 9 6 3 : 90- 1 ) . 

Meanwhile , exploration of  th e b ig r ivers was being pushed ahead in German 
New Guinea and in 1901 an exp edition supplied by a small s teamer had bases at 
the Ramu mouth and on the lower par t of  that river . Their main ef fort (unde r 
an Aus tralian miner)  was in building a road from Erimahaf en , north of  Bogadj im 
in As trolabe Bay , via the Nuru River t o  a point further up the Ramu . Progress 
was slow but the route had been surveyed on foo t and was essentially the same 
as that followed by Tappenbeck f ive years earlier . For some years a short 
field railway had l inked Bogadj im and Erimahafen but the road north to  Friederick 
Wilhelmshafen could no t be completed because o f  the Gogo l River (G . N . G . A . R .  
1900-1 : 78 ,  7 9 ) . 

Neu-Guinea Kompagnie activi t ies , apart from river explorat ion , were s t ill 
dependent on the coas t . The tobacco p lantation at Bo gadj im was closed and o the r 
exo tic crops were tried but Kompagnie income depended on cop ra ,  trepang , p earl 
shell , green snail she l l  and ' tortoise ' shel l ,  with individual t raders buying 
from nat ive gatherers and selling to the Kompagnie , which had an export monopoly 
in Kais er Wilhelms land ( ib id : 81 ) . Consolidation on the coas t was also official 
government policy (Biskup 1 9 70 ) . 

In 1902  the continuing Komp agnie Ramu expedition cons isted  o f  Darnmkoh ler , 
Klink and S ch lenzig  ( Souter 196 3 : 112 ) : the bridle t rack to  Erimahafen was 
comp le ted and the Ramu base shi f ted 200 km ups tream ,  their s teame r be ing wrecked 
the re .  I t  had not yet  been decided if the Ramu gravels contained enough gold 
to mine (G . N . G . A . R .  1901- 2 : 82 ,  9 4 ,  9 5 ) . The bo tanis t ,  S chlechter , was se eking 
rubber-bearing trees in Germany ' s  s outh-seas territories and j o ined the Kompagnie 
expedition in a j ourney to  the Bismarck foothills . To j udge by his remarks to 
the head of the Catholic  mis s ion at Alexishaf en , the party vis i ted people 
l iving among the foothills of  the Ramu fall be tween Mt Herbert and Mt Otto , for 
they were said to have seen people in the Bismarcks in numbers large r than 
anywhere else in New Guinea and gardens so  large tha t  they t ook two hours to  
pass  through , and there were many such garden areas (Wiltgen 1969 : 354 ) . This 
de s crip t ion f i ts  the Gentle of the Inbrum River best  of  all , and Werner ' s  map 
(1911)  shows S chlechter t o  have vis ited this area . The people  o f  the Ramu 
plains at tacked them several times and burned their camp s . Gut t a-percha 
bearing trees were found and at temp ts were made to encourage the people  to  tap 
them but the trade did not develop ( G . N . G . A . R .  1901- 2 : 9 5 ,  addendum) . In the 
following year the Ramu expedit ion abandoned its  middle-Ramu base (G . N . G . A . R .  
1902- 3 : 100 ) . 

The Germans called this tract the ' upper Ramu ' ,  referring to  that par t o f  
the river lying under the Bismarck range i n  t h e  low Ramu-Markham trench . To 
the Aus tralians , ' up per Ramu ' came to mean the Ramu headwaters some 1500 m 
above sea level on the s l opes o f  the Kratke range . In the same way , early 
Papuan explorers referred to  the Purari above the Subu confluence as the ' upper 
Purari ' . Af ter 1 9 30 , even in o f ficial documents , ' upper Purari ' meant the 
headwa ters north of  Mt Michael . Now , the ' upper Purari ' is the port ion be tween 
the Erave or P io confluenc es and Hathor Gorge , the limit o f  navigat ion . 

Rheinis che mis s ion a c t ivities received a further se tback in 1904  when 
S iar , Ragetta  and Bilibili I slands were involved in an abort ive revo lt agains t 
the whites  in Friederich Wilhelmshafen .  Nine leaders were executed and the 
res t forced to resettle  on the mainland . While the off icial report  des cribed 
the upris ing as due to fear at  the continued expans ion of plantat ions , inc luding 
those on the As trolabe P lain ( G . N . G . A . R. 1904-5 : 70 ) , Neuhaus s  attrib uted 
Bilibili  participat ion to anger over the loss o f  their coas tal trading 
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monopoly ( 1 9ll : Vo l . l ,  ch . x , tr . 15 ) . Lawrence has said that the p eople 
be lieved that the whites  were preven t ing them rece iving goods supp lied and 
int ended for them by their own cul ture heroes ( 1 9 6 4 : 6 8- 7 2 ) . 

A government outpost  was opened in As tro labe Bay in 1906  and labour was 
recruited from as far as  30  km inland ; ' the employment of force was unne ces sary ' 
said the Annual Report ( 1 9 06- 7 : tr . 3 , 4 ) . Some material returns f rom wage labour 
were now reaching as  far as the headwaters o f  mos t  of  the s treams draining into 
As trolabe  Bay - as far as the low Oert zen ranges and wes tern outliers of the 
Finis terres . Nevertheless , the administration admit t ed that its real sphere o f  
influence extended only 10-15 km from the coas t and that i t  had n o  permanent 
foot ing in the interior . At this t ime the Ramu River was clo sed to recrui ters 
(G . N . G . A . R .  1907-8 : tr . l- 5 ) . 

CONTACT AND CONTROL IN THE HINTERLAND 

In 190 7 ,  Dammkohle r and Frolich travelled up the no rth s i de o f  the Markham 
. Va lley and down the Ramu unt il they reached a famil iar p o int near Dumpu , then 
turned north to Kons tantinhafen (Werner 19ll : map ; Souter 1 9 63 : 1 12 ) . In 1908 , 
S chlechter , this t ime with Hahl , again trave lled south from As trolabe Bay but 
on this  o ccasi on followed the Minj im Rive r ,  crossed the Ramu near Kesawai and 
climbed  the lower slopes o f  Mt Otto (Werner 1911 ) . 

In cons idering the p ersonnel engaged in spreading the products and ideas 
of the industrial world in German New Guinea , it should be noted that 
mis sionaries always fo rmed the large s t  s ingle European group (Rowley 19 5 8 : 25 3 ) ; 
the s taffs  o f  the Neu-Guinea Kompagnie and government were small , especially in 
Kaiser Wilhelmsland after  189 9 . In 1907  there were nearly as many Chinese as 
Germans in Kaiser Wilhelmsland , Rowley giving the relat ive f igures as 151  and 
1 62  ( ibid : 7 5 ) . By 19 10 there were s till  only about 200 whi tes . By 1914 , 2 0 , 000 
New Guineans were employed as labourers in German New Guinea , many of them 
recruited from Kaiser Wilhelmsland , especially f rom the Sep ik (Biskup et al . 
1968 : 49-54 )  and it  was as p lantat ion labourers that mos t  men had the ir first  
experience of  Europeans  and European goods . Labour recruiting for plantation 
work was get t ing very d i f f i cult , according to Neuhauss ,  returning labourers 
being somet imes paid off in cheap clo th instead of the expected hat chet s . In 
addition , villagers had found that they could ge t iron by  working casually for  
the miss ionaries , and hid in the bush whenever the p lantat ion recruiter came 
(Neuhaus s  1911 , Vol . l , ch . xxx : tr . 4- 6 ) . Lawrence has said that in its early 
years the mission was re garded primar ily as a sour ce of wealth , espec ially 
s teel implements ( 1 9 5 6 : 7 4 ) . 

Neuhauss no ted , too , the early effects  o f  hunting b irds with firearms , 
saying that in areas clo se  to  white sett lement the crowned p i geon (Goura victoria 
Fraser)  had already been shot out , having been killed in hundreds for the ir 
cres ts  and meat ( 1 911 , Vol . l , ch . xxx : tr . 2 ,  3 ) . Much of the vio lent conflict  
of  the period  was due to  commercial b ird shooters poaching in tribal hunting 
territorie s . In Humboldt Bay hardly a month passed without violence agains t 
bird o f  paradise hunters , where some at  leas t recognised that shoo ters were 
violat ing native hun t ing r ights (Cheesman n . d . : 35 ) . In 1912-13 1 1 , 000 bird of 
paradise skins were exported from Kaiser Wilhelmsland and in the same year two 
b ird hunters were killed in the interior , one on the righ t  bank o f  the middle 
Ramu , ' apparently in envy of the ir guns ' .  The Administration proclaimed an 
annual closed season from November to May and three reserve s permanently closed 
to commercial shoo ters , though there was little hope o f  policing them ( G . N . G . A . R .  
1912-13 : tr . 4 ,  2 9 , 3 2 ) . A puni tive expedi t ion shot 1 0  p eople i n  the Finis terres 
and villages near Hat z feldhafen and Pot sdamhafen were shelled by a cruiser and 
burned by a ground party , according to the 1910-11  Report  ( tr .  : 4 ,  5 ) . In the 
following year a special troop of  nat ive police was formed for p unit ive 
purposes  and for ' opening up the terri tory by slowly penetrat ing into unknown 
parts o f  the country and finding out th e roads and ge t t ing into touch with the 
nat ives ' . A punitive exp edi tion was made to the hinterland of Hat z feldhaf en 
(G . N . G . A . R .  1 9 1 1- 1 2 : t r . 2 ,  3 )  and in 1 9 1 2- 1 3  the sp e c ial t r oop was s ta t i oned for  
five months on  the  plains be tween Hansa Bay and the  mouth of  the Ramu becaus e 
o f  ' repeated serious at tacks ' on b ird of  paradise shooters (G . N . G . A . R .  1912-13 : 
t r . 2 ) . 
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In general Lawrence is right in saying that by 1910  German ' cont rol ' 
extended no further than 8 or  10 miles from the coas t and ' inf luence ' a l i t t le 
furthe r ( 1 964 : 4 2 )  but Meyer ment ions a s tation on the middle Ramu at about th is 
time and gives its location as 5°42 ' S  145°18 ' E  ( 1 9 10 : 4 13 ) , whi ch p laces it  near 
the Imb rum confluence in the area of the ' upper ' Ramu base camp of  the earlier 
Ramu expedition . The activities of  hunters , labour recruiters and exp lorers we re 
s till  continuing to  affect  the traditional techno logy and probab ly the patterns 
of wealth dis tribut ion along the routes to the Ramu and along the Ramu itse l f , 
and the slow diffus ion o f  some iron and s teel from these  p eop le was revealed 
by the Kaiserin Augus ta (Sepik) River Expedition two years later . 

In 1912  and 1913  Behrmann , Thurnwald and their colleague s travelled 
extensively around the Sepik mouth and Mur ik Lakes in the course of an 18-month 
survey o f  the S ep ik b asin and me ti culously mapped the Keram River ( Top ferflus s ) , 
wes tern S chrader Mountains and the Yuat River ( Behrmann 1 924 , Vo l . I : 59-70 , map 
3) . These parts  are now known to have been involved in th e highlands ' shell and 
s tone axe t rade . Wi th one excep tion , the par ty enj oyed peaceful relat ions with 
the inhabitants wherever they wen t (G . N . G . A . R .  1 912- 1 3 : t r . 2 ) . Behrmann regarded 
the lowe r Keram as the chief  centre of the pottery indus try in the lower Sepik 
and i ts tributaries and described these villagers as a busy t rading peop le . In 
the middle por tion o f  the Keram he  met ' qui te  primi t ive natives ' who did not 
know iron and further ups tr eam there was no population at  all . However ,  in 
the upper reache s he came to  qui. te ano ther culture where the people  recognised 
the word ' Ramu ' and apparently had go t iron and s tee l f rom that direction . By 
walking 3 km through the swamps he reached the Ramu and rightly guessed that 
the re was a navigable wate rway linking it  wi th the Keram during the wet season 
(Behrmann 1914 : 26 3 ,  264 ) . At tha t  t ime the Neu-Guinea Komp agnie had a t rad ing 
pos t only 25 miles down the Ramu from this point (Behrmann 19 2 4 : map 3) wh ich 
Detzner ' s  map shows as ' Tamol Df . ' ( 1 9 2 l : endpaper ) . 

The Rheinis che mis s ion received its  mos t  serious se tback at  the end of  
1912  when the villages of  S iar , Rage t t a ,  Panutibun , Bel iao and Yabob took part 
in the preparation of  an armed attack agains t Friedri ch Wilhelmshafen because , 
said the Report , of the forc ed sale o f  land for  the expans ion of  the town . 
Their leaders were exi led to the Bismarck Archipelago and the res t banished to 
the Rai coas t and Cape Crois illes ( the lat ter a Catholic  miss ion area) , and 
their land near the town confis cated . The government  thought that becaus e the 
former centre o f  Rheinis che mis s ion activit ies was denuded of nat ives it would 
prob ably now work further eas t along the Ra i coas t (G . N . G . A . R .  19 12- 13 : t r . 3 ,  
2 1 ,  2 2 ) . 

In Bri tish New Guine a ,  soon to become Papua , miss ionary expans ion cont inued . 
By 1905  there were about 7 0  Catholic  priests , brothers and nuns working from 
the Sacred Heart centre at Yule Is land . Their efforts  were direc ted inland -
the coas t was the province o f  the London Mis s ionary Society (Butcher 1 9 6 3 : 39 ) . 
The LMS had a s tation at  the Urika mou th o f  the Purari in 1906 , s taffed by Mr 
Holmes (P . A . R .  190 7 : 51 )  and in that year , too , Kerema government s tation was 
opened as a centre for the newly created Gul f  Divis ion . 

On one o f  his visits  to the Purari  delta in 1907  the Res ident Magis trate , 
Griffin ,  made the f irst  o f f icial vis i t  to Vaimuru village near the Pie  River , 
a day ' s canoe travel beyond Maipua , and although the tens ion was great , 
succeeded in be ing ac cepted  peacefully . These peop le we re very ac t ive raiders 
s till , he wro te , and were themselves afraid to travel further than Maipua . 
Nevertheless ,  he appointed a village cons t able  and persuaded a few men to 
accompany him to  Kerema where he set them on their  way home with gif ts and a 
police escort  as far as Maipua (Griffin n . d . : 1 20- 39 ) . 

The f irs t land j ourney near but  s t ill  ou ts ide the southern boundaries of  
the s tudy area was made in  1908  by a p rivate  expedit ion seeking minerals and 
land suitab le for white  s e t tlement . Led by Donald Mackay and the Hon . W . S .  Lit tle ,  
and including two o ther Europeans , Prat t ,  a surveyor , and Eichorn , a naturalis t ,  
it  was accompanied for  i ts fir s t  130  miles o f  r iver travel by L . L .  Bell , ARM . 
In two whaleboats and 12  canoes they trave lled up the Purari to Biroe , the 
' village ' vis i ted  by MacGregor in 1 89 4 .  The people 80 miles upstream said that 
they communicated over land with the people of th e upper Vailala River . The 
reception here was good but after pas s ing the Subu  (Aure)  j unct ion arrows were  
sho t at them f rom the  river bank and they f ired back .  The  Biroe people  were 
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fr iendly , according to  the Annual Report , and had a great desire for  tomahawks 
( 1 909 : 54 ,  5 5 ; Clune 1942 : 184 , 189 ) . Here they es tablished a base , leaving 
g i f t s  of knives , beads , calico , tobacco and salt , and af ter Bel l s tarted 
downs tream wi th the whaleb oats the par ty set  o f f  along the no rth bank unt i l  they 
were s topped by the huge l ime s tone walls which Mackay named Hathor Gorge . Their 
camp was vis i ted by people who knew nothing of  iron . 

After th ree weeks they crossed  the f looded Purari below the gorge and set  
off  wes tward , s triking th e Samia River above i ts j unction with  the I rou 
(Murray 1912 : 309 ) . At this s tage they s till  hoped to  reach the S trickland or 
Fly Rivers . With no experience  of New Guinea or its fo res t dwel lers , no 
knowledge of how to at temp t peaceful passage of o the rs ' terr i tories and no 
apparent use of intermediaries , the party s tumb led wes t through the diff icult 
l imes tone of the Samia val ley for two months t o  a po int some 50  air miles wes t 
of  Biroe ( 75 miles on the ir map ) . All suffered from malaria , from frequent 
falls , and , in sp ite  of the cons tant rain , from shortages of water , which at 
one t ime they went without for 32  hours . Finally , f inding their p rogress 
b locked at 900 m MSL by the spur o f  a mountain whi ch Mackay named Mt Murray , 
they re traced the ir s teps to the Purari . They bui l t  canoes and s e t  off  
downs tream ,  arrows being fi red at  them from Biroe as  they passed . Their passage 
in b o th directions had been cons tant ly opposed by the inhab itants  who managed 
to kill one carrier and wound o thers , while suffering casualt ies  in re turn . 
Al though they le f t  gifts  in return for the food they took from gardens they 
did no t unders tand the local owne rship of the sago s tands on which they s o  
heavily depended ( Clune 1942 : 189-208 ;  h i s  summary account , 1943 : 1 70- 2 ,  i s  
misleading) . 

By 1908  the villages at  the Purari mouth we re ' no t  well  d isposed to  whites ' 
and we re ' sullen ' according to Beatr ice Grimshaw , who accompanied the 
Lieutenan t  Governor , J . H . P .  Murray , on a visit  to  the area . Women were kept 
hidden in sp ite  of  the pres ence of  a white woman among the vis i tors . A year 
later , af ter a punitive expedi tion had vis ited  the delta without killing anyone , 
she wro te that the peop le were no longer sullen but were help f ul . At Goaribari 
Is land during the f ir s t  European vis it  for  two years the entire day was spent 
exchanging trinket s ,  red calico , tobacco and knives at  the ship ' s  s ide , for  
the people  were said to  have no  traffic  with  white s e t tled dis tricts  and no 
opportunity to get  iron . (Clay pots  ins ide the houses  were evidenc e of s ome 
trade with the eas t ,  however . )  Finally , convinced o f  the vis i t ors ' peac e ful 
inten t ,  they tried to take everything movab le . Next day an armed party ash ore 
for the firs t  peace ful landing since the kil ling of  Chalme rs and Tomkins saw 
pieces of  brass in the houses and recovered more of  Chalmers ' and Tomkins ' 
bones . Wi th the aid o f  a Goaribari interp reter p eace was also made at the o ther 
villages which had suffered during the puni tive raid s ix years ear lier ( Grimshaw 
1911 : 121- 2 5 1 ; Murray 191 2 : 1 8 7 ) . 

At about this t ime the LMS miss ionary , Ben Butcher ,  began to vis it  the 
Aramia , Bamu , Gama and Turama Rivers , and short ly after , through a Goaribari 
in termediary , e s tablished friendly relat ions with Dopima , the village whose 
inhabi tants had killed Chalmers and Tomkins (Butcher 1 9 6 3 : 6 7-91 ) . 

EXPLORATION INTO THE MOUNTAINS 

By 1910  Murray had been up the Kikori River as far as Bevan had been 
(Souter 196 3 : 104 ) . Dur ing his  absence later that year , the Adminis trator , 
M. S . C .  Smi th , led an expedition to  the Gul f intending to  continue wes t  from 
near whe re Mackay had l e f t  o f f . Three weeks after  leaving a base camp on the 
Kikori River his party reached the Samberigi Valley north-we s t  of Mt Murray . 
From there the j ourney became the mos t notorious disaster  o f  New Guinea explorat ion , 
wi th much priva t ion and loss of  l i fe . Three months later they found themselves  
back at the  Kikori base  camp , having come down that  river in the belief  that it  
was the S trickland ( ibid : l04 , 105 ; S inclair 1969 : 119 , 1 21 ; Murray 1 9 1 2 : 31 1 ,  3 1 2 ) . 

Smi th ' s group , and the search party comp ris ing W . N .  Beaver RM ,  H . J .  Ryan 
ARM and two of the crew of the government s teame r who followed Smi th into the 
Samberigi and Mub i  Valleys in 1911 , saw evidence that the people o f  the 
hinterland traded wi th those  living on the lowe r Kikor i and Turama Rivers . On 
the upper Kikori many had pearl shell  and cowrie ornaments and at  Samberigi 
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some had cowrie forehead bands . There , to o ,  they s aw a worn s teel axe blade , 
a few worn plane- irons and found a great des ire for s teel , the sight o f  the 
tomahawks in the carrie rs ' bel ts being enough to promp t  attacks on Beaver ' s 
column . These  we re all thefts , and while o f ten vio lent , no attempt was made to  
wound or kill the carriers or police . Beaver , too , re frained from opening fire . 
Smi th ' s party had passed this way unmolested , and Lett  has commented that there 
was lit tle doubt that  the attacks were not the result of  hos tility but of a 
des ire for s teel , adding , ' . . .  it has been a frequent experience in Papua that 
the f ir s t  vis i tors to a new d is trict  ge t thr ough wi thou t difficul ty where the 
next comers meet  with determined opposition ' . Inhab itants of  both the S amberigi 
and Mub i Val leys knew the people  of  the lower Kikor i River and those  of  the 
uppe r Kikori  knew the names of Goaribari and Turama groups and had regular 
communicat ion wi th them . There was no manioc or  maize ,  but the vis itors thought 
that because tobacco was called suku, a term s imilar to the coas tal kuku, the 
p lant may have been introduced  from the coas t .  Pots  used by the coas tal  peop le 
did not come this far . The peopl e  dressed their hair with oil and near Mt 
Murray they had splendid ' greens tone ' axes (P . A . R .  1 9 11 : 168-84 ; Lett  1935 : 50-69 ; 
1944 : 188) . This appears to be the firs t  reference  t o  cosme t ic oil  in the inland , 
where in some parts i t  is  an important item o f  trade . 

Until 1910 , Papuans were allowed to engage in the Torres S trait p earling 
indus try , of which mothe r-of-pearl shell was the mains tay , but in that year 
they were excluded from it and this caused much resentment (P . A . R .  1 9 11 : 65 ) . 
Access  to remarkable supplies  o f  shell during the 30 years of  their 
partic ipation in the pearling trade may we ll have enab led them to boost 
tempo rarily the supp lies of  pearl shell  and baler she ll traded into the interior 
of  wes tern Papua and to the del ta and from there to  the central high lands , a 
pos s ibility which should be  urgently inves t igated . 

In 1911 , Little , S tanton and a coal expert , Evans , approaching from the 
S irebi-Curnick j unction ,  examined coal s eams that Lit t le and Mackay had found 
three years earlier . Judging by their des cription of the terrain , they 
travelled north-eas t over the l imes tone to the coal seams then eas t to the 
' I lo ' River ( I llau on the Prat t-Mackay map , the upper I rou on others ) and 
re turned to their s tar t ing point by pass ing be tween the l imes tone ridges and 
vol canic Mt Duau and down the S ireru Valley . For three days b efore reach ing 
the ' I lo ' they were accompanied and probab ly guided by a group who had been 
making sago ; at  the river , apparently according to  plan ,  these suddenly attacked 
and killed a car rier be fore being driven off  by gunfire with the los s  of two or 
three men (P . A . R .  1911- 1 2 : 1 2 1 ; Murray 1912 : 314 , 315 ) . 

By now the people  of  the lower Kikori River-Bevan Sound area had agreed to  
allow Butcher to  bui ld a miss ion s tation on  Aird Hil l .  I n  1912  h e  was in 
residence and had extended his success ful vis its to the Ur ika people of the 
Pai- a Inle t ( Butcher 196 3 : 98-108) . In that year the adminis tration created a 
Delta  Divis ion and built  a headquart ers on the banks of  the Kikori . 

A ' FIRST CONTACT ' DISALLOWED : DETZNER 

After Aus tralia t ook over German New Guinea in 1914 , a German army surveyor , 
Hermann Det zner , remained at  large until the war was over . His c laims to have 
travelled as far as the vall eys o f  the cent ral h ighlands (Detzner 1921 : 140-85 , 
map ) have not been allowed by mos t s tudents of  New Guinea exp lorat ion . 

De tzner ' s  1 9 14 j ourney in the area o f  the boundary between Papua and New 
Guinea canno t have taken him c loser to  the highland valleys than about 6°50 ' S  
and 14505Q ' E  in the s outhern limb of the Kratke Mountains , from where he could 
have overlooked the Azana o r  Lamari Valleys . Al though h is own map shows his 
point of turning back at about 6°2 5 ' S ,  145° 10 ' E ,  it shows no maj or river , but 
to ge t to  this pos ition from where he  is f irmly known to  h ave been he would 
have had to  cross the subs tan tial trench of  the Subu (Aure)  River , in that area 
only 300 m above sea level . 

His claimed j ourney o f  1 916  was a fantasy . His map shows the point of 
farthes t pene t ration to be s outh of the Bismarck Range where we know the Chimbu  
Valley to be , j us t  under Mt  Wilhelm . I f  his s tatement about travelling t ime 
were true , his four day march down the Ramu f rom the Markham divide followed 
by a c limb south over the Bismarcks into a highland val ley would have led him 
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into  the upper Asaro Vall ey ; a fas t trip should have put h im into the Chimbu 
and a s low one in to the Benabena Val ley . But he  said  that the val leys he saw 
south of  the Bismarcks were sparsely populated ,  whereas the above valleys are 
we ll  populated , the Chimbu being the mos t  densely s e t tled in the highlands . 
The appearance of  this s teep valley cult ivated from top to  b o t tom by 25 , 000 
people so s t rongly affected  the f ir s t  Europ eans known to  have vis i t ed it that 
their descrip t ions are dramatic . There is nothing of  this in Detzner . As 
Howle t t  has pointed out ( 1 9 62 : 5 2 ) , his map does no t show these va lleys at  al l .  

He wro te tha t d rought forced h im north back across  the Bismarck d ivide 
and tha t he then continued wes t  along the nor thern s lop es but  his  map sh ows 
him cont inuing south of  the divide . Excep t in the centre o f  the Bundi Fault  
Zone , t ravelling acros s the  northern fall  of  t he B ismarck Range is difficul t , 
cutt ing across the grain of  th e country and the principal  routes , and the 
ridges of  Mt O t to are the wors t .  The altitude he gave for  the highes t peak in 
German New Guinea was 900 m short but f i ts that o f  Mt Ot to  very well . Wi th 
surveying ins trument s i t  could have been e s t imated from t he Ramu , as indeed it 
was by o thers many years earlie r ;  reasonab le heigh ts for Mt O t to and Mt Wilhelm 
had been pub lished on German maps before Detzner  lef t  Germany for New Guinea 
(e . g . Meyer 1910) . As others have pointed out , in an area where  memories of 
the firs t white  vis i tors are we ll p reserved , no one remembers Detzner . He 
himself  said in 19 3 2  that his so-called ' break- through attemp ts ' did not take 
place ( Biskup 1968 : 2 1) . 

A STATI C  FRONTIER 

The f irs t world  war slowed the extens ion of  European inf luence in Papua 
and contrac ted i t  in New Guinea , reducing b o th government and mis s ion 
es.tablishmcnts .  The new mi lit ary adminis trat ion in New Guinea had a conservat ive 
policy , a shortage of both  military and civi l personnel and dif ficulties 
associated wi th the change of  power . This las ted  unt i l  1921  and l i t tle  at temp t 
was made to  maintain the degree o f  control exercised by the Germans , let  alone 
to extend the adminis t rative area (Rowley 1958 : esp . 3 9 ) . Some patrol  posts , 
including the one at  Lae , were c losed , and road maintenance was neglec ted 
(Biskup 1968 : 15 ) . The Dis tric t Officer  a t  Madang reported  that he had s tart ed 
to build a road to the Ramu but it came to  nothing (Rowley 1 958 : 40 ) . European 
influence waned par ticular ly in outlying areas like the Ramu , and a forme r 
Madang Dis trict  Officer wrote  that the bes t  that coul d  be said o f  this t ime 
was that nat ives up to  10 miles from the coas t were more or  less under control 
and were some t imes compelled to  pay head-t ax (Lyng 1 925 : 1 7 2 ) . However ,  labour 
recrui ters we re s till  ac tive and are known to have visi ted the Bagas in-Sumau
Garia area and the middle Ramu . Lawrence was told  by the Garia that coercion , 
kidnapping and shoot ing we re common ( 1964 : 4 4 ,  45 )  and a wartime Chinese 
recruiter was accus ed  of  the same methods by the people  of the Ramu (Lane-Poole 
1925 : 190- 6 ) . 

With the re-es tab lishment o f  civil adminis tration , the Madang Dis tric t 
boundar ies we re formally extended to include the central highlands and the 
Department of Dis trict  Services and Native Af fairs adop ted a policy of opening 
up the country , b u t  with a s ta f f  numbering only six when a t  full s trength 
(Lawrence 1964 : 46 )  they were no t ab le to e f fectively administer even the area 
formerly controlled by the Germans . 

Mis s ionary ac tivi ty was reduced by the internment o f  several German 
na t ionals and the Rhe inis che Society  in the Madang district  was par ticularly 
hard hit , two of i ts  s tat ions clos ing . This small miss ion had always been 
partly dependent on trained nat ive helpers f rom the Neuendet telsau mis s i on at 
Finschhafen and during the war they were advised to  consolidat e  their immediate  
hinterland . As  F lierl put  i t  in ret rospec t , ' unless our  brethren extended their  
field farthe r inland the  Catholics would work round their  coas tal  f ields and 
is olate them ' ( 1 9 3 2 : 168 ) . So they opened a s tat ion at  Ame le on the Gogol River 
in 1916  and at  Keku a l i t t le further south in 1919  ( Braun n . d . )  but we re in no 
pos it ion to  at temp t to mis s ionise inland until  after  1 921  when the help they 
had begun to rece ive from Ame ri can and Aus tral ian Lutherans increased  and they 
j oined wi th the Neuendet telsau Society in a uni fied Lu theran Mis s ion New Guinea 
(Flierl 1932 : 1 6 9 , 1 70 ) . 
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THE EXPANS ION OF THE TWENTIES : FROM THE NORTH AND EAS T 

The Lutherans founded a s tation at Bagasin in 1 9 2 2  and during the late 
1 9 20s and ear ly 1930s evangel ised the Garia to the s outh and sent representatives 
to  the Ramu River and upstream as far as Dumpu (Lawrence 1964 : 5 4 ) . (I  can f ind 
no evidence for Rowley ' s  s tatement that in 1 91 7  the mis s ion had already reache d  
the Ramu ( 1965 : 1 3 7 )  and can only s urmise that he is  referring to  s ome pioneer 
j ourney from the Markham by Neuende tte lsau personnel which I have not seen 
recorded . )  

When the geo logis t ,  S tanley , saile d  up the Ramu River in 1922  ( S tanhope 
1968b : l 38)  he s topped short of the s tudy area but in th� following year 
Lane-Poole , the forester , came overland to the Ramu and cl imbed to  2 7 50 m on 
a north-eas t spur of Mt Ot to . Like Schlechter , he had his camp and equipment 
des troyed by the Ramu villagers , in his case his base camp north of the river 
be ing ransacked in retaliation for rape by his interpreter (Lane-Poole 192 5 : 
198 , 1 9 9 ) . He had surveyed the fores ts  of  the middle Purari in the preceding 
year , remarking the con tinuing use of s tone tools , the p resence of ornament s 
of  pearl she l l  and the absence o f  s t eel and cloth .  There h e  was shown the oil  
tree and on  tes ting the  heart wood found tha t he could  collect  oil  at  the rate 
of nearly a gallon an hour (Report 30 . 10 . 1 9 22 : 5 ,  6 ,  8 ;  let ter 14 . 6 . 1 9 2 7  to 
Lewis Let t ,  copy in Kikori PR f ile , Archives , Port Moresby) . 

The Lu theran miss ionaries Pilhofer , Oertel and L .  Flier l visi ted the 
eas tern Kratke range in 1920 . Willis has c ited P i lhofer in regard to a supposed  
j ourney from the Kamano village of  Lihona into  the  Benabena Valley in 1 926  by  
L .  Flier l ,  who le f t  no  record  o f  the  trip , but Willis found that  th e peop le of  
the Dunantina Valley did  not  recall this vis i t , saying that the  firs t s trangers 
they saw we re two white  men ,  whom he  thought we re probably P ilhofer and 
W. Bergmann in 1929  ( 1969 : 3 5 ,  3 6 ) . However , writ ing to J . L .  Taylor in 1939  
( copy in  the pos sess ion of  J . R .  Black) W .  Flierl said  that in  July 1 92 7  L .  Flierl 
and another German missionary , Saueracke r ,  entered the upper Dunant ina Valley 
and after cross ing the Kamamunt ina River cont inued eas t  over the divide in to 
the upp er Ramu to the Kainantu  area on the ir way back to  Huon . Thes e  two may 
wel l  be  the remembered white  men .  Two years later  Flierl and a companion 
vis ited the upper  Ramu Tairora area and P ilhofer and W. Bergmann walked to the 
Dunantina-Benabena d ivide . Souter is mis taken in saying that L .  Flierl vis i t ed 
the Benabena and Asaro Valleys in 1 9 2 7  ( 1 96 3 : 180) . 

THE EXPANSION OF THE TWENTIES : FROM THE SOUTH 

After he re turned to Aird Hill in 1 9 20 , Butcher began to vis i t  other parts 
o f  the deltas of the Gul f rivers , and during the twenties government of ficers 
again began to  p enetrate the uncon tacted h interland . Wherever the Europ eans 
went , they dis tributed tomahawks , knives , cloth , b eads , mirrors , f ish-hooks 
and lines , tobacco , s al t ,  matches and some time s handkerchiefs in return for food 
and help , and the inhabi tants even co llec ted their waste , espec ial ly tins .  But 
these goods we re insufficient to mee t  the local demand for t oo ls , ornaments and 
curios ities ; the f ew items passed on further were rar it ies and remained outs ide 
the es tablished pattern o f  trade , travelling s lowly and not going far . 

Mos t  o f  these j ourneys were in the low country drained by the Sireb i , Era 
and P ie Rivers s outh of  the dissected  volcanic c ones of Mts Murray , Duau and 
Favenc and the rugge d l ime s t one be tween . Writing of this period , Butcher 
remarked on how much eas ier it was for him to make success ful new c ontac ts than 
it was for the government , s ince he was concerned with friendship , not law and 
or der .  In the delta region with which he was familiar , the government came t o  
b e  regarded with deep suspic ion and a s  a resul t tended t o  f ind emp ty vi llages 
where Butcher found full ones . Consequently o f f icial patrols resorted to dawn 
raids , which was what the villagers expected from enemies . One such raid led 
by an inexper ienced young o f ficer resulted in the killing of  s ix Aird Hill  
village rs , which s erious ly j eopardis ed the safety of  the miss ion ( Butcher 1963 : 
1 41- 4 ,  166- 9 ) . 

In 1922 , L . A . Flint ARM and H . M .  Saunders PO , s tarting from the s i te of  
Smi th ' s  and Beaver ' s  old  camp s i te on the  Kikori River , followed a more  wes terly 
route aro und Mt Murray into the Samberigi , Tugi and Kerabi Valleys . They were 
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guided there by men anxious to  get tomahawks and knives and found when they 
arrived that many al ready had them . At the northern end o f  the Tugi Valley 
they were t o ld that dur ing the dry season men travel led three days north-north
eas t where they c amped unt il trade f riends came from f ive  days further on and 
exchanged fores t products  such as f eathers and sp ears for  knives and tomahawks ; 
in the Kerabi Valley to the eas t Saunders saw f ine s tone axes whose  owners 
would not part wi th them . Feathers were  o ffered for  barter , the caged 
cas s owaries seen in every Samberigi  village we re o ff e red for knives , and they 
s aw gardens drained with wooden spades growing tobacc o  for t rade to the coast 
in return for she lls , knives and tomahawks . They saw ,  too , a kind of salt  s aid 
to  be made from sago mixed with part  of  an areca palm , noted  the absence of 
pot tery , and paid a short  vis i t  to  the Foraba peop le eas t o f  the Kerabi  before 
returning to  Kikori via the upper S irebi  River . Pho tographs show the Samber igi 
wearing a variety of o rnaments  includ ing shell , the only ones c learly 
ident if iable be ing small cowries and half-moon shaped p earl shells (P . A . R .  
1 921- 2 2 : 9 ,  141- 5 1  and plates ; P . A . R .  1 9 2 2- 2 3 : 1 8) . 

In the same year R . A . Woodward ARM ascend ed the Purar i pas t the Subu 
j unction and found that the Kairu and Pawaian peop le who previously fought were  
now trading wi th each o ther . Members of  a group who had  re cently migrated  down 
the Subu were ab le t o  name se t tlements many days ' t r ave l ups tream and others 
named a ' large village ' called Iari much higher up the Purari . These people  
had  go t one or  two s teel axes from downstream and were keen to get  more 
(Kikori PR 29 . 9 . 2 2 ) . 1 In the following year geologis t s  of  the Anglo-Pers ian 
Oil Company were accompanied by government o f ficers in a survey of  the low 
country between the Purari and S ireb i  Rivers (Kikori PR ' s  Saunders 15 . 1 . 23 and 
Aus ten 1 5 . 4 . 2 3 ) . 

In 1925  A . C .  Ren toul ARM followed the Iehi  Creek route to  Mt Murray and 
the Samberigi and Kerabi Valleys , being the fourth expedition t o  do  s o .  He saw 
' pole axe ' shaped t omahawks in the Samberigi  b randed Harrison No . 8  which he was 
told came from th e people o f  the lowe r Kikori  who were  s aid  to  ge t them from 
the Goaribari . (This brand may have been d is tributed by But cher f rom Aird 
Hill . ) The Ke rabi  people we re not in terested  in beads or cloth  but were ke en 
to add to their supply of tomahawks and knives (Kikori  PR Apr i l  1 925 ) . 

While vis iting the headwaters of the Wai- i and Era Rivers in 1 9 26 , 
S . H .  Chanc e ARM learned that the Ipikoi peop le l iving between there and Purari 
t raded with the Harahu to  the north and with the Kor iki speakers o f  the lower 
delta  (Kikori PR .  14 . 5 . 26 ) . In the same year he reported that the Mub i River  
people wes t  o f  Mt  Murray s t ill  favoured stone adzes for hollowing out canoes 
though they had plenty of  s teel axes (AR 1 9 26- 7 : 36 ;  cf . Field  observat ions of 
s tone tools , in Chap ter 6 ) . 

By now s ome Europ eans . were involved in indigenous trade in quite  another 
way : s i t ting in j udgment on many c ivil  disputes invo lving c laims about unpaid 
armshells and pigs moved Austen t o  comment wearily that the Purari tribes had 
a comp l icated sys tem of  exchange (Kikori PR 9 19 28-9 : 12 . 11 . 28 ) . 

FIRST PENETRATION FROM THE SOUTH , 1 9 29  

B . W . Faithorn ARM and C .  Champion PO were the f irs t to enter the  s tudy 
area anywhere south of the Ramu fal l . In 1929  they followed the cus tomary 
route from Kikori over the wes tern shoulder of  Mt Murray to the Samberigi 
Valley , f ollowed the Erave River down , part ly by raf t but main ly on foot , to  
its  conf luence with the  Tua (which they thought was the  Iaro , having mis s ed 
tha t river whi le fo rced away from the E rave by c lif fs ) , walked down the r ight 
bank of the upper Purari pas t the Pio  j unct ion and we re guided pas t Hathor 
Gorge by local Pawaian speakers . From there they canoed down to  the delta . 
They were the f irst  to  contact  the Foraba sp eakers within the s tudy area living 
along the lowe r Erave River as well as the Pawaians living above Hathor Gorge . 
Five of their s t eel t omahawks were s t o len by previous ly uncontacted Kewa j ust  
north o f  the  E rave River . The Foraba gave a s t one axe in exchange f o r  a s t e e l  
kni fe and c loth and were seen t o  possess  a few disc  shaped s t one clubs . They 

1 When report numbe rs or prec i s e  da tes are mi ssing from thes e r e ferences i t is because they were 

mi s s ing from tho se documents o r  portions of docume nts preserved i n  the Admi n i s tration archives 

or seen at District O f f i ces or out stat ions . 
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found that the Pawaians above Hathor Gorge were keen t o  get s tee l knives and 
that one man had already acquired red cloth from the p revious ly patro lled 
downs tream Purari (Kikori PR 19  1928-9 ) . Patrol correspondence inc luded the 
following lis t  of t rade good s , a large one in keeping with a long exp loratory 
pa trol and typical of the types and quantities o f  goods be ing dist ribut ed at 
this time by administrat ion patrols . P robab ly mos t of  the items were 
expended but they were dis tributed over a dis tanc e of  s ome 400 miles and many 
we re used among the l arge s teel-hungry populat ion of the Samberigi area . 

Tomahawks 2 4  Mirrors 12  
Knives 16  in .  1 8  P rint red 84 yds 
Knives 5 in . 2 7  Mat ches 24  do z .  
Tobacco 6 2  lbs Handkerchie fs  2 do z .  
Sal t 70 lbs Fish hooks 1 box 
Beads 10  lbs Fish l ines 1 do z .  

All o f  the goods were facto ry p roduc t s , ye t wi thin f ive years s ome o f  the mos t  
s ignifi can t trade i tems t o  b e  carried inland b y  white men we re t radit ional New 
Guinea valuables , shells , and they we re taken in large quant it ies . 

THE ' PUSH ' OF THE THIRTIES 

Once exp lorat ion o f  the centre o f  New Guinea began i t  proceeded quickly 
and wi thin the next five years long pioneering j ourneys trans ected all of the 
area wi th which we are concerned . The rout es were widely separated and in all  
but the main highland val leys the j ourneys were well spaced in time , so  that 
in mos t parts  there was no que s t ion of  establishing government influence . 
Nearly all were orthodox ' first-contact ' patrols . Nevertheless , these travels 
brough t the shock of the first  exp erience of white men to thousands of New 
Guineans , and by local traff ic , b rought rumours o f  wh i te men and the first  
s teel  tools  t o  many more . 

The surprise to the whi te s  was also considerab le , for in these f ew years 
the number of people that they were obliged to admin is ter  doub led . They also 
found for the firs t time that away from the coas t and its  immediate hinte rland 
it paid to adopt the medium of  exchange o f  the country , shell  valuab les . They 
tried to adop t tradit ional s tandards of value and rates of exchange but these 
varied spatially and changed quickly over t ime and Europeans never succeeded 
in adj us ting to the s tandards of local communi ties . 

Explorat ion in Papua continued as p lanned government p atrols but in New 
Guinea the new d rive began with and cont inued to be s t imulated by miners and 
mis s ionaries . 

Miners from the Eas t 

Miners from the Wau-Bulolo-Edie Creek gold- f ie lds  were already seeking 
new prospec ts . Lutheran miss ionaries returning from the Dunant ina in 1929  
had  me t Rowlands p rospecting the upper Ramu (Willis 1969 : 36 )  and for part  of  
tha t year Levien had been with him  (Healy 196 7 : 41 ) .  Rowlands ' friends  at 
Edie Creek knew of his finds and in 1 9 30 a group of  them subscribed money and 
gold to send M . J .  ( ' Mick ' ) Leahy and M . I .  Dwyer to ' f ind more Edie Creeks ' :  
This outline o f  the second penetrat ion of  the study area is drawn from Leahy 
( 1 9 3 6) , Leahy and Crain ( 1 9 3 7 ) , a f fidavits made by Leahy and Dwyer to  the 
ARM at  Kikori in 1 9 30 , Leahy ' s  1930 diary , and interviews with him , and was 
aided by my travelling over mo s t  o f  the route . 

In the middle of  the year the two men with a large l ine of  carriers 
cros sed from the Ramu headwaters int o the Dunantina Valley and followed that 
river to its j unc tion with the Asaro . Such was the d ivis ion of  the populat ion 
that no one would accompany them more than a mile or two . Both smoking and 
betel c�ewing appeared to be unknown and there was no pottery s outh o f  the 
conf luence . The profusion o f  cowrie she lls seen in the upper  valley gave way 
to a few o ld and broken ones ; tarnbu (MP for Nassarius sp . or spp . )  she lls sewn 
onto a s trip of bark , beads and small knives we re accepted in return for food 
but s teel axes and plane-blades we re refused (Leahy 1936 : 2 30 , 2 32 ) . They were 
surprised at the number of  people along the lower Asaro , and to the wes t from 
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where a huge river came to j oin the one they were fo llowing , the lights  of 
many fires at night indicated an even larger populat ion ; this was the lower 
Wahgi . A man wore an o ld t in as a wris tband and south of the Wamu River (be low 
the Asaro-Wahgi c onfluence) a couple o f  very worn steel  tomahawks were seen 
( one wi th les s  than an inch o f  b lade le f t ) , together with the sharpened handle  
of a knife . All were said to  have come from the  eas t . 

Leahy and Dwyer ' s  impac t was such that at one village they we re met by 
men playing a dozen long b amboo flutes , and , though they did not yet recognise 
it , they were be ing received as spiri t-peop le , an expe rience that was to  be 
repeated in the valleys to  the wes t  three years later . Dwyer commented 
(Leahy and Crain 19 3 7 : 7 7 )  

I realise now that we  have been ge t t ing by  on  b luff  s ince we  s truck 
these  new people . . .  I suppose we may as wel l  keep it  up . But it makes 
me s i ck to  think what would happen i f  thes e Johnnies ever got over 
their as tonishment long enough to attack us . 

On more than one occas ion they fel t they had walked out o f  a t rap and that i f  
they had turned back and retrac ed the ir s teps i t  would have been ' f ight all  the 
way . . .  the natives would be less  in awe of  us on a return t r ip ' . As they 
continued along the south-eas t s ide of the Tua River , al ternat ing be tween th e 
lef t bank and the s teep r idges , many corpses  were seen f loat ing or ro t t ing on 
the s tony b eaches and we re as sumed to indicate f ight ing between large numbers  
of  p eople ups t ream . 1 

Pass ing over the vo l canic plateau wes t  o f  Mt Karimui through Darib i  
territory they occas ional ly saw a worn down s teel axe but n o  other Europ ean 
goods and were ab le to buy f ood and carrying ass i s tanc e wi th inch-wide s trips 
o f  red clo th . These  p eople  had few ornaments (Leahy 1936 : 2 29 ) . The only lis t 
of  trade goods mentioned in Leahy ' s  diaries for that year ment ions a ro l l  of  
cloth , 12 large tomahawks , 6 small  tomahawks , 2 knives , some small  knives , 
beads , f ishing line and tambu shells . 

Guides took them sou th of Mt Karimui to a cross ing p lace on the lower P io 
River , and while wai t ing for  the f lood to recede proudly showed a very wo rn 
kni fe made out of the handle o f  a ' butcher ' s '  (a misprint for  ' bush ' ? ) knife . 
In a house on the ridge be tween the Pio and Purari they found the b o t tom of a 
glas s bottle , presumab ly t raded from the Purari or from the nearby t rack of  
Fai thorn and Champ ion ' s  j ourney of the previous year . In a hous e bes ide the 
Purari was an emp ty meat t in ,  almos t certainly lef t  by that patro l .  After 
being s topped by Hathor Gorge and shown an alterna t ive route , the party arrived 
at  a river village where one man was wearing c loth and where they thought they 
heard Mo tu words . Tomahawks and knives were exchanged for canoes  and the group 
made their way unevent fully to the coas t . In  the op inion o f  E . W . P .  Chinnery , 
then government anthropo logis t , this was 

. . .  one o f  the most  remarkab le j ourneys in the his tory of New Guinea 
exploration , and it speaks we ll  for  the experience , tac t ,  and patience 
of the pro spe ctors that they were able  to traverse s uch a large area 
of unknown country without conflict with the natives ( 1 9 34 : 406 ) . 

Late tha t year they were back in the highlands retracing the ir s t eps  to  
the Asaro Val ley . They crossed the Benebena River near Korofeigu and keeping 
to the north of the Asaro River trave lled nor th-we s t  up the valley and north 
over the Bisrnarcks into the headwaters of the Tauya River . 2 In the Asaro there 
was no s teel of any descript ion (Leahy 1 9 3 6 : 2 3 9 )  but on the Ramu Fall  they saw 
' a b i t  o f  trade ' ( i . e .  imported European trade goods ) though some men s t i l l  had 
s tone axes (Leahy Diary : l0 . 11 . 30 ) . They could see the Ramu Va lley the day they 
cros sed the pas s but two days hard travel found them s t i l l  300 m above the Ramu 

1 The river was a customary mea n s  of d i spos ing of one ' s  own dead if they we re of no account , as 
we l l  as getting r i d  of lepers and captive s .  It wa s a favoured method of suic ide , e specia l l y  for 

fema l e s , and thi s custom a nd acc idents s t i l l  supp l y  corpse s to the se rivers . I saw two in 3 0  
mi l e s  of thi s tract of the Tua River in 1968 , and there we re probably more . 

2 Howlett thought that they had probab ly gone through the Bena Gap east of Mt Otto , s ince Leahy 
mentions that the pass wa s only 7000 feet ( Howl ett 1 9 6 2 : 5 5 ) , and says that they were west o f  Mt 
He lwig ( 1 9 3 6 : 2 3 8 ) . Howeve r ,  at l ea s t  one of the three routes into the Tauya Val ley f rom the 
upper Asaro ha s a pass at about this a l t i tude and the loca l i ty names and other deta i l s  in the 

Leahy diary show that they crossed the B i smarcks we st of Mt Otto . 
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Valley floor . (Their guides appear to have led them away f rom mos t  o f  the 
settlements in the lower Tauya Valley . )  Finally they reached the flats below 
and crossed the Mar ia River to camp on the Ramu bank where they met the Lulua.i 
(MP ; appointed village headman) from Koropa on the nor th s ide of the river . 
After vis iting his  village , whi ch boasted a government resthouse , they recrossed 
the Ramu to prospect  s t reams north o f  the  Bena pass , finally re turning to the 
Dumpu s ide to fo l low the well es tablished track to the Markham Val ley and Lae 
(Leahy Diary : 9 . ll to  2 2 . 11 . 30 ) . 

Leahy ' s  pho tographs o f  the upper Ramu , Gafutina , Dunant ina and Benabena 
Valleys in 1 9 30 show a general paucity of s hell  o rnament ,  a few headbands of  
up to  three rows of  go ld-ring cowries (Cypraea annulus ) , money cowries (Cypraea 
moneta) or tambu shells , an o c casional ne cklace or baldric  of these  shells , 
breast  or ear ornaments o f  a s ingle egg-cowrie (Ovula ovum , not a true cowrie)  
and rare small pieces  o f  what appear to  be green-snail  shells  (Turbo m:i.rmoratus ) 
and broken e gg-cowries . Two young men wear headbands o f  what could be either 
small olive she lls (Oliva sp . or spp . )  or  cowries .  One pho tograph from the 
upper Asaro Val ley shows small ' ro set tes ' o f  tambu she lls  worn by a young man 
on small pegs in the nasal alae - a s tyle later seen to be  common among the 
Chimbu . Consp icuously abs ent are mo ther-of-pearl she lls (Pinctada spp . ) ,  
baler (Me lo spp . )  and cone shells  (Conus spp . ) , or any parts  o f  them . 

' Pacification ' in the South 

In the s outh , even in the long-contacted area o f  the middle Purari-Pie 
River-Era River , trading for the increased s upplies of s teel and cloth now 
available  from the delta was no t p revent ing the con tinuation of inter-group 
f ighting , and in 19 30 and 1 931  Speedie and Hides were separately engaged in 
pursuing raiders through this sparsely populated maze  o f  ridges and swamps 
( S inclair 1 969 : 70-5 ; Hides Kikori 2 and 4 1 9 31-2 ) . 

Some S irebi River villages already had village constables (who combined 
the roles filled in · New Guinea by Lulua.i and Tultu l  - headman and MF-speaking 
ass istant ) and when Aus ten visited one in 1 9 30 he found that h i s  man was away 
ups tream where the re was said to be a great trading s ite for vis iting 
Samber igis . He was told that in return for  tobacco the S ireb i  middlemen passed 
on (Conus) armshells , cres cents  o f  pearl shell , cowr ies and the cylindrical 
portion o f  old  enamel mugs whi ch were now being wo rn as armshells , and he was 
reporting thi s , he s aid , so  that f uture patro ls to the Samberigi could take 
use ful items wi th which to buy food (Kikori  5 19 30- 1 ) . At this t ime people 
of  the Mub i  River north o f  the middle Kikori  were keen to get beads , though 
steel  was welcome too (C . Champion : Kikori  16 1 9 29-30 : 10 . 3 . 30 ) . 

Be tween the Purari and E ra Rivers in 1 9 3 2  killings were said to  have 
occurred be cause some peop le we re too friendly with the government . Supplies 
being used by adminis tration patrols were s till factory goods - tomahawks , 18 in . 
and 10  in . knives , beads , mirrors , fish-hooks (Cowley : Kikori 3 1 932- 3 )  salt and 
tobacco . The hire of a Goaribari canoe for a patrol up the Purari and Subu 
Rivers in 1 9 3 3  cos t  20  s ticks of twi s t  tobacco . The value of some of  these goods 
at  that time ( and probably the to tal cos t  of purchas ing all the vege table f oods 
and pos s ibly some pork us ed  by the paddlers and carriers for a short patrol)  was . 
given as ( Cowley : Kikori 2 193 3-4 ) : 

2 pkts beads 6 . 0  
2 tomahawks 10 � 0 
2 fish l ines 2 . 0  
6 fish hooks 1 . 0  
Qty beads 1 . 0  

£ 1 . 0 . 0  

For the LMS mis s ion , the twenties and thirties were a per iod o f  consolidat ion 
of influence in the deltaic part o f  the Gulf and by the time Butche r left in 19 38 
he had only once me t people of the h int erland in the middle reaches of the Era 
River (But che r 196 3 : 2 3 6 , 2 3 7 ) . 
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The Asaro Valley and the Wahgi Divide 

Two prospectors , thought  to be Exton and Green , cu t through the nor th-we s t  
corner  of  the s tudy area in  1930  or 1 9 31 , so  the  Leahy brothers and J . L .  Taylor 
were told  when they visited the  lower J imi Valley two years later . They had 
come up the Yuat River , kept to the north s ide of  the Jimi , and crossed  the 
Bismarcks to  the Ramu en route to Madang , black and red glass beads being the 
only mark of their pass ing (Taylor 1 9 33 : 16 7 ; Leahy Diary : l4 . 6 . 33 ) . 

The firs t mis s ionaries to  open s t ations in the s t udy area s outh of  the 
Ramu River were S chae fer and Baas of the Catholic  So ciety of the Divine Word , 
who set tled in two villages o f  the Gentle peop le above tne Inbrum tributary in 
1932  (Ross 1969 : 59 ) . At that t ime the Rheinis che mis s ion s till  had only f ive 
s tations ; those  that they des cribed as ' inland ' were in fact in the hills  not 
far from the sea (Flierl 1932 : 168 ; Rowley 195 8 : 259 ) . 

Mick Leahy , accomp anied by h is brother Dan and backed by New Guinea 
Go ldf ields Limited , re turned to  the highlands in 1932  to  prospect fur ther wes t  
and o n  the ir way t o  the upper Ramu had their f irs t ' t rouble ' with the highlanders 
(Leahy and Crain 193 7 : 1 4 2 ) . Later in the year they built  a forward airs trip in 
the Benabena Valley and wi th the company geologis t Kingsbury , his as s is tant 
Whyte and surveyor K . L .  Sp inks , p rospected and mapped the surrounding area 
(Spinks 1934 : 41 3) . Early in 1933 , after ano ther surveyor ,  Marshall , was f lown 
in , they set  o f f  across the Asaro Valley . The fulle s t  account o f  this trip is 
in Leahy ( 19 36 : 245 , 246 ) ; Leahy ' s  1933 diary gives addit ional ethnographic  
de tails and Salisbury checked the route with his  S iane informants and has 
des cribed their view of this and subsequent visits  ( 1 96 2 : 112- 2 2 ) . 

The party climbed the Asaro range into south-eas tern S iane territory and 
pass ing north of Mt Elimbari ( Irimbadi on Spinks ' f inal map , 1 9 3 6 )  came to Dene 
speakers near the Mai River ( called Marifutika by Leahy) . They thought that the 
many men who followed them leading p igs wanted to sell  them (Leahy 19 3 6 : 245 ; c f . 
Salisbury 196 2 : 115 ) and although at this s tage i t  does not seem to have been 
clear to  them that they were regarded as ' men possess ed by spirits ' ( Salisbury 
19 6 2 : 11 3 )  it was beyond doub t on the next vis i t . From the t op of the Elimb ari  
ridge they saw a broad valley behind the hills o f  S inas ina to the  wes t . 

Near the Mai River the (presumably Dene) people we re ' fantas tically 
arrayed in b ird ' s feathers , p ossum skins and bits of  leaves - anything wi th a 
bit  of colour . . .  ' .  There was no s teel  anywhere in the area . Among the Dene 
they saw the f irs t exampl e  o f  a new type o f  s tone axe , tapering f lat  and thin 
and ' a  work of art ' (Leahy Diary : l5 . 2 . 33 ) , which they called ' battle  axes ' f or 
they were ' much too sharp and light  to serve as work- axes ' ;  later they got 
s ome unhafted and were told that they came f rom the wes t (Leahy and Crain 193 7 : 
159 , 160 ) . These were the ceremonial axes from the J imi and Koronig l  Va lleys 
which Europeans today call  ' Hagen ' axes . Unable to  c ross  the f looded river , 
they made their way up the Mai Val ley whe re a local f ight leader guided them 
for  part o f  the way up the wes t  bank , leaving them a t  a pass o f  more than 2 750 m 
because he  could not safely go further (Leahy Diary : l8 . 2 . 3 3 ) . Subsequent 
expeditions used  this route ( Salisbury 196 2 : 1 13 ) . 

Near their  Benabena base they me t J . L .  (Jim) Taylor , ADO from the recently 
established Kainantu Patro l  Po s t .  They had already talked of the unexp lored 
valleys to the wes t  and now told him of  their late s t  adventure . Taylor 
recalled ; ' I  was elated of  course ; we were all tremendously excited . In fac t  
that whole period o f  our l ives was · one i n  whi ch we f e l t  we were taking part , or 
were likely to take p art , in s ome wonderful dis covery ' (Morphe tt  n . d . b : 6 ) . 

I t  was at Benabena that a revolut ion occurred ' in the economics of  Europ ean 
expl oration in New Guine a ,  a change that Aus ten in Papua had begun t o  cons ider 
in 1 9 30 .  In Taylor ' s  words : 

We were the f irs t to realize the real na ture o f  shell in the high lands . 
A Kukukuku f irst  taught  me the secret by the way he examined a rope o f  
girigiri (MP ; ring cowries and money cowries ) that I had . I realized 
that it was money - he looked as I might have looked at a guinea as  a 
child , f irs t thinking that it  was brass then real i zing that i t  was 
real . When Mick was go ing through Kainantu I gave him a few handfu l ls 
of  Nassa ( tambu) saying it migh t be use ful and a week or so  later got a 
note  s ay ing ' send some more ' .  
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Mick Leahy put i t  as follows : 

Shell adornment was the only and natural trade , you could say . It  was 
t raded in village by village over the mountains and rivers and ranges , 
in from the coas t on both s ides . . • That gave us the clue . Well , we 
discovered that the princ ipal ornament here was the tambu, a small 
shell . The main adornment and of course the mos t  p rized , appeared to 
be a white  gam shell  (MP , in this case the egg- cowrie ) which they were 
wearing either around their ne cks or on the end of a p iece  of s tick 
which was held in their mouths to  further intens i fy thei r  ferocious 
appearance , I s uppos e , when the war was on . 

S o  we bought  one or  two as a s ample and immediately made plans to  have 
that particular trade flown in to the Bena . We used this to h ire workers 
and to pay them o f f . They we re also very interes ted in girigiri here . 
We bought i t  for about s ixpence  a pound on the coas t , tha t  is  be tween 
200 and 300 dead and dried shells . Freight then was f rom £112  to £150 
per ton from Lae to  Bena by air . But because shells  were so s carce 
some of thes e  nat ives would work all day for about s ix of them . And 
for longer and b igger j obs  we bought gam shells f or about a shilling 
each on the c oas t and got up to a month ' s work for one of them . 
(Morphet t  n � d . a) . 

The maximum cos t of  a day ' s  labour for one man at  these rates was about 
a halfpenny us ing girigiri or gam. Commercial s upp l ies  o f  tambu were no t yet 
being us ed by Europeans in mainland New Guinea , but within a year they were 
being used  in large numbe rs . 

Taylor wrote that the principal articles  of Benabena wealth were the large 
white egg-cowrie , tambu shell and ring cowrie , with f eathers and bark-cloth as 
minor valuables . The supreme ornament was the egg- cowrie worn as a neck pendant , 
rarely more �han one ( 19 3 3 : 1 6 ,  18 ) . A man in a photograph taken shortly 
af terwards by Chinnery appears to be wearing a headband of small olive she l ls 
(Chinnery 1 9 34 : 411 ) . There were already maize and tomatoes among the sub s idiary 
crops and those close  to miss ion outposts  were beginning to get potatoes and 
cabbages ; they were eager  f or any kind o f  new seed . Near the miss ions and the 
camps of miners and administration personnel s teel  tomahawks and knives were 
the rule but salt was s till  got locally from saline sp rings (Taylor 1933 : 36- 45) . 

The Wahgi  Valley 1 

Persuaded t o  s upport  further exploration , the company chartered an airc raft  
in  whi ch Harrison ,  the gene ral manager ,  and Mick , Dan and Jim Leahy flew over 
the new count ry as far as ' the middl e Wahgi Valley , which imp ressed them by the 
s ize of its alluvial te rraces , potent ially gold bearing , and , j udging by the 
gardens and houses , had the larges t s ingle conc entrat ion of populat ion they had 
seen . Mick made a diary entry that on this firs t  flight there were no people 
to be  seen and that they were probably hiding (Leahy Diary : 8 . 3 . 33 ) . Later in 
the month another aerial reconnaissance by Taylor , Mick and Dan Leahy and Sp inks 
flew almos t to Mt Hagen .  Taylor remembered ; ' the imp ress ion was that we  had 
flown over the Elysian Fields . We came back and we were ready for anything ' 
(Morphe tt n . d . b : 6 ) . 

The Adminis t ration agreed that Taylor should exp lore the new valley so  he  
and the miners j o ined forces , and , as Mick Leahy expressed it , ' the combined 
party left Benabena and headed back over  the range into the promised land ' 
(Morphett  n . d . b : l ) . As a resul t of their exper iences in the Kainantu · and 
Benabena area they took shells as we ll  as European trade goods to buy food . 
Taylor observed the i r  Benabena carriers exploiting the locals by get t ing items 
of tradit ional wealth fo r trifles like emp ty tins ; one got a sucking p ig for a 
box of  matches ( 104 , 105) . S ome o f  the carriers and Mick Leahy were taken as 
the re turned spirits  of  dead relatives . In the central valley of S iane 
territory egg-cowrie shells  and knives were eage rly s ought , a man was seen 

1 I n  o rder t o  save repe t i tion i n  t h e  rema i nder o f  t h i s  chapter , re ferences to Tay lor ' s  Patrol 
Report ( 1 9 3 3 )  will be given s imply as page numbers , and references to Leahy ' s  diaries wi l l  be 
given s impl y  as date s . Unre ferenced information was obtained i n  interviews with Tay lor and the 

Leahy brother s .  
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making a s tone axe and s ome o f  the new thin-bladed type we re ob tained in return 
for plane b lades ( 10 6- 9 ) . 

Clos e to  the Mai River bandeaux o f  small cowrie shel l s  ( ring or  money 
cowrie in the photographs)  were common on fo reheads , tarnbu shell  s t i t ched to 
short lengths of s t ring were draped over pegs set  in the nos e , a number of 
people wore pigs ' tusks through the septum and a f ew had very valuable narrow 
curved p ie ces of mo the r- of-pearl shell j oined toge ther to form a long curve 
framing the j aw under the chin ; some faces were painted with ' powde red graphi te ' 
(now known to be specular hematite ) .  A f ew ' battle-axes ' later recognised as 
characteris t i c  of the Wahgi  Valley were seen - the f irst  axe b lades seen mounted 
in the same plane as the handle - and in general , axes imp rove d .  The white 
egg- cowrie ret ained value as far as the Mai River but beyond it was rep laced 
by pearl shell ( 34 ,  48-50) . A photograph published  late in 1934  captioned 
' Mairifuteika headman ' shows a man wearing 1 4  large e gg-c owries as a necklace 
and a headband of what appear to  be olive shells (Anon 19 34 : 1 7 ) . This number 
of  egg-cowries represented excep tional wealth in  the  Mai Valley in  1933  and 
the p icture may date from one o f  the 1934  j ourneys or be labelled in error for  
the As aro Valley . Mick Leahy wrote in  h is d iary that s ome women wore long 
necklaces of money cowrie and a few had pendants of  small p ieces of  p earl shell . 
Tomatoes and cabbages had no t ye t reached here ( 30 . 3 . 3 3 ) . These people too , 
' recognis ed ' members o f  the party as dead relatives , collected hair from the 
s trange dogs and seized s c raps of was te paper and o ffered women to the polic e  
and carriers ( 111 ) . 

Wes t of  the Mai in the territory of  the China Shiva (now called S inas ina) 
there was no s teel , shells were said to come from the north and the wings and 
skulls of the dollar b ird and the plumes of the red and white birds of paradise 
were prominent adornments ( 1 . 4 . 33 ) . Maize was s t ill to  be seen but was poorer 
in quali ty .  The general reac tion was one of  as tonishment - p eople s tared open 
mouthed ; though they were very friendly , help ers refused to go b eyond their 
tribal boundaries .  Here i t  was the small annulus cowrie 1 which was the mos t  
appreciated shell . In the S inas ina pho tographs not all men are wearing ornaments 
but s ome have a sho rt length of tambu shell  ' rop e '  draped over the nose , two 
wear a headband o f  smal l cowrie shells , and one young  man is wearing a small 
piece of shell  on the tip of his nose and a necklace o f  what are thought to be 
pos s um teeth . Towards the Chimbu River they s aw a head-dress. which included the 
plumes of the King of Saxony b ird of paradise and here , for the gift  of a knife , 
they received a ' large p late o f  native s alt ' ( 5 1 , 112-14) . 

Wes t  of  the Chimbu River were the mos t  highly decorated people they had 
s een . In  retrospec t , Taylor des cribed them as rococo , wearing ornaments of 
feathe rs and shel l cons tantly . At that t ime the mos t  common f eathers in Chimbu 
head-dresses were the pale .blue  and deep b lue wings o f  the dollar bird , now 
rarely seen ; eve ry man of importance wore them and many had necklaces o f  pig  
tails . The egg- cowrie was no t to  be seen and when o f fered was unwanted . Some 
had he adbands o f  small rings o f  cone shell said to have come from over the 
Bismarck Range . Photographs taken in Chimbu in 1933  show some men without 
ornament and among those that are decorated , the short ' no se-ropes ' of  tambu 
shell and headbands of small cowrie shells (either acros s the fo rehead or 
framing the face)  are the most  common . Others wear a s ingle small  p earl shell 
on the b reas t , often broken , chipped or rej oined with s ti tches and gum , a f ew 
have j oined s livers of  p earl shell  or  boar ' s  tusks in the septum and st ill  · 

fewer have a s eptum disc  fo rmed from the spire of  a large cone shel l . 
A day f urther wes t  ( 3 . 4 . 33 )  as they were  des cending towards  a large 

tributary s team c oming from the north [Koronigl] they saw among the ornaments 
a few beads , pieces o f  t in ,  a belt-buckle and the frames o f  small round mirro rs 
which were said to  have come f rom the north ( 1 1 7 ) . Tradit ional ornaments 
included tambu shell and s ome pearl shell , this las t i tem being greatly p rized 
and in demand . The party was handicapped by having only a f ew of  the former 
and none of  the lat te r .  Two p igs were ' bought ' af ter  s ome argument ,2 f or s teel 

1 Taylor used t h i s  spec i f i c  name for the ring cowr ie and d i d  not di ffere ntiate between i t  and the 
money cowr i e , its close relative . Both are subsumed in the MP t e rm girigiri and both are common 
i n  the ornaments here describe d . I t  i s  not a lways easy to te l l  one f rom the other when the dor s a l  
sur face ha s b e e n  removed , as i t  usua l l y  is  be fore mount ing . One or two o t h e r  common spec ies a l s o  
resemble them . 

2 Cf . S a l i sbury ( 1 9 6 2 : 1 1 5 )  on the European view of purcha s e  and native view of g i f t-exchange o f  
va l uab l e s . Misunderstandings w e r e  especia l l y  common ove r t h e  ma i n  conswrable va luable , pigs . 
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goods and mirro rs , Taylor commenting that the bargaining ins tinc t here seemed 
to  be more developed and all  indications we re o f  a we ll-def ined trading route 
through this valley towards Madang . Further indication of a lowland trade link 
was an old tomahawk worn down to two inches , o f  a pat tern s imilar to those 
dist ributed by mis s ionaries (117)  and a few tiny p ieces o f  b roken knife  b lade 
the s ize of a f ingernail , mount ed on wood . 

Ano the r day ' s  march wes t  [near the Gar River] were a few more old knife 
pie ces said to have been obtained from the group they had j us t  le f t . Here , as 
spirit people , the whites were associated with the aircraft  flights of the 
month before ( 3 . 4 and 4 . 4 . 3 3 ;  Leahy and Crain 19 3 7 : 1 7 0 ) . Less ornament was 
worn than in Chimbu and Taylor no ticed that b ird life had been s carc e all the 
way up the valley . One of Leahy ' s  photographs shows that the c entral shells 
in rather poor necklaces of cowrie shells here some times belonged to  a species 
slightly larger than r ing and money c owries (Spinks 19 34 : fac ing 416 ) . 

In the middle Wahgi , head decorat ions commonly cons isted of  rows of  ring 
or money cowries s titched to bark cloth worn over the top of the forehead and 
over the temples ,  framing the face , in Taylor ' s  Dickens ian descript ion , like 
Dolly Varden bonnets . When asked where they got their  few European articles , 
they pointed north across the Bismarck Range ( 5 5 )  . Though personai adornment 
was s till a pass ion , les s  shell was used than in Chimbu (Leahy and Crain 1937 : 
1 72 ) . The pho tographs show s ome people wearing j oined p ieces o f  pearl shell 
framing the chin and p ieces of  ei ther pearl shell  or green-snail shell at the 
wais t and on the pubic  apron , o thers with a cone-shell disc in the septum and 
a ne cklace o f  small cowries , and anothe r with a s ingle boar ' s  tusk p endant . 
Many are undecorated . 

Taylor bought ground for  an airs t r ip which was quickly levelled and an 
aircraf t made two trips bringing fresh supplies , including shells , and a vis it  
from the company geologis t ( 1 2 2 , 125 ) . The party pres s ed on  to  the wes t ,  the 
route keeping c lose to the northern foothills . Here s t eel was quite  unknown 
( 14 . 4 . 33 ;  1 2 7 ) . 

S outh-wes t  towards Mt Hagen the tracks became ill-def ined and guides were 
needed through the swamps of the uppe r Wahgi and its tributaries where the main 
roads avoided all set tlements .  The f irst  really hos t ile demons trat ion oc curred 
after cros s ing the Gumant z River but ano ther  landing ground was built near 
Oge lbeng . (This upper Wahgi base was beyond the wes t ern limi ts o f  the present 
s tudy . ) 

Leahy ' s  diary for late April and the f irs t few days o f  May contains a 
number of re ferences to the pat rol ' s  inability to  buy p igs because o f  the lack 
of  the main valuable ornaments of the area - p earl she lls and baler shells ; 
there was no s ign o f  European t rade goods , no knowledge of  s teel and gifts o f  
s teel were repeatedly refused , the only items ac ceptable i n  exchange f o r  art i facts 
being p ieces of broken cups and plates . A shell  (of  the wrong type)  and a knife  
were re fused in return fo r a s tone axe but a saucer was accepted , so  Leahy wrote  
a le t te r  in readiness  fo r the firs t a ircra f t  asking f or more crockery ( 1 2 7-34 ; 
1 7 . 4 . 33- 30 . 4 . 33 ) . In return for  vege tab le foods , however ,  the small cowries 
were accep tab le ( 13 3 ) . By 6 May an ass ortment of shells had arrived by air 
( though not the two mos t  des ired varie ties ) much to the excitement o f  the 
local people . P i gs were brought  as o f ferings to  the aircraf t itself , a 
phenomenon reported els ewhere in New Guinea (e . g .  McCarthy 1963 : 12 1 ; Hurley 
192 4 : 259 ; 6 . 5 . 3 3) .  Many men of  the upper  Wahgi Valley wore cone-shell  discs 
in the septum and a few important ones  had broad half-moon shaped pieces of  
gold- l ip pearl shell [Pinatada maxima] - ' a  possess ion connot ing great wealth ' 
and ' much sought after ' . Closer to  Mt Hagen itself  a popular forehead ornament 
for men was a broad band o f  tambu shells s t itched to  bark-cloth and women wore 
necklaces of small cowries . Even more valuable than pearl shell  and very rare 
we re shield shaped pieces  of whitened baler shell worn on the breas t - two 
appear in the photographs , b oth broken and caref ully repaired ; one was worth 
two large pigs . Contemporary photographs als o show youths wear ing small cowrie 
shell necklaces , var iegated leaves on the fo rehead and head-dresses  of short 
black and white feathers occas ionally crowned with the tail f eathers of the 
ribbon- tailed bird of  paradise .  Hawk wings appear on the heads of some men , 
one wears a p iece o f  baler shell  on his forehead , another a tooth necklace and 
baldric of Job ' s tear seeds ( Coix Zaahryma-jobi ) .  One breas t ornament cons i s ts 
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of a very large pearl shell  mounted on a circular backing as used  in Melpa 
ceremonial exchanges and pendants over the temp les appear to  be pieces of  
green-snail  shel l . Tiger cowr ies (Cypraea tigris� commonly called leopard 
cowrie s )  and Arabi an cowries (Cypraea arabica) were also valued . 

Although the travellers had s een a lit tle tobacco growing in hous e gardens 
in the upper Wahgi and a few fowls o f  European or igin , under Mt Hagen itself  
the peop le had  neither tobacco nor  fowls though they knew o f  both and had words 
for them . S teel was unknown ' and it was only with greatest  difficulty that 
nat ives were induced to accep t it  in payment for food ' . S t one axes were of 
high quality and the ' battle  axes ' were ' works o f  art ' .  One c ould be  obtained 
for a length of tambu shell  ' rope '  as long as the axe blade (56-68 ) . 

When E .  Taylor DO f l ew in from Salamaua to  vis i t  them late in April  he 
' immediately recognised the cres cent shaped shells worn by the natives as being 
gold- l ip which is obtainab le in Manus ' and arrangements were made to get s ome 
( 1 35 ) . 

The poli ce and carriers who had been left  with s tores at the f irst  airs trip 
in the middle Wahgi were now brought to  the upper Wahgi base by a route  which 
took them along the south s ide of the river . Near the Tuman River tributary 
Taylor bought a s tone axe but ' had the greatest  d i f ficulty to induce its  owner 
to accep t  a s teel  one in return ' ( 1 3 7-9 ) . 

The J imi , Neb ilyer and Kaugel Valleys 

In May and June the party made two j ourneys t o  exp lore the J imi Valley . 
The firs t crossed the Wahgi-Jimi Divide near Mt Jaka , des cended to the Tsau 
River and returned up the Ganz Rive r ,  southern tribu�aries of the J imi . I t  
was no s urpr ise now that s teel  was of  no value and that shells  were needed ; 
they were used to  make f riends on the Ts au and when they reached the Ganz River 
axe factory (see  Chapter VI) the makers were keen to trade but only for shells 
- s teel was refused ( 10 . 5 . 3 3- 18 . 5 . 33 ;  150 , 1 52 ) . The second j ourney went down 
the Baiyer River to where the Gai and Jimi Rivers became the Yuat at less than 
500 m MSL ,  and re turned up the Mogulpin River . Taylor thought the sparse 
population showed that  malaria had ' placed a cordon around ' the great populat ions 
of the highlands (1 65 ) . The people  of the lower Jimi , too , had no steel  tools 
( 3 . 6 . 3 3 )  and at temp ts to  give s teel  in payment for f ood failed ; point ing t o  
tambu shell they said ' this  i s  wha t w e  want , w e  have axes o f  our own ' ,  and 
Taylo r  gave shells in exchange f or a pig ( 166 ; 14 . 6 . 3 3 ) . 

Back at  the upper Wahgi base men were anxious t o  accompany them out o f  the 
valley to see the t rees on which the pearl shells were thought to grow , a 
widesp read belief in the inland , and by now s teel tools  had begun to b e  
apprec iated ( 168 , 1 7 0 ;  1 8 . 6 . 33 ) . Near the summit  o f  Mt Hagen people were 
carrying trade goods to  ana f rom the valley to the wes t  ( see  Chapter V) and 
the party realised that the peop le from near the ir base camp had been to the 
top of  the mounta in bef ore ( 5 . 7 . 3 3 ;  6 . 7 . 3 3 ;  1 7 3 ,  1 74 , 17 7 ) . Sufficient supp lies 
o f  shell  had arr ived by aircraft  for the men in the immediate vicinity o f  the 
base to become selective , refus ing pearl shell  with sea-bo rer holes in it 
( 8 . 7 . 33 ) . There , interes t in steel  continued to  grow ( 16 . 7 . 3 3 ) . 

Across the southern watershed overlooking the Neb i lyer Val ley they saw a 
s teel axe in nat ive hands and were told that i t  had come from Papua ; near the 
Nebi lyer River itself  there were more and s t il l  more as they approached the . 
Kaugel River , all  very worn . The most  common brand was ' Plumb ' , one of whi ch 
was marked with an ' L '  according t o  Tay lor and a ' U '  according to  Leahy ( 1 7 9 , 
1 80 ; 18 . 7 . 3 3- 21 . 7 . 3 3 ;  193 6 : 202 ) . By the t ime they returned to  their b ase  camp 
at the end of  the month the demand for tomahawks and knives had become . very keen 
( 188) . 

Whi le the Leahy brothers remained t o  p ro spec t the nearby s t reams Tay lor 
and Spinks re turned east to Benabena , not ing as they passed through the middle 
Wahgi Valley the presence of  corn growing south of  the river . North-eas t of 
there and again in southern S inas ina they were at tacked by conf ident warriors 
and in each place a man was shot . Bloodshed was only j us t  avo ided in the Mai 
Valley , thanks partly to communicati on made poss ible by a local man who had 
accompanied them to the upper Wahgi . Desp ite the aggress ive displays they 
were able to buy food without difficul ty , and Taylor explained ( 1 90 , 192 ) : 
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I t  may seem s trange that these peop le , whilst  they are hos tile , should 
supply us with food , but the point is f irs t ly ,  that they want our shell 
money , secondly , that i t  is quite  cus tomary to trade with the enemy , 
and generally in New Guinea a trading party in an uncontrolled area 
takes its life  in i t s  hands . Then again , we were an unknown quantity , 
and the re was the des ire to f ind out as much as pos s ib le about us before 
beginning hos tilitie s . 

Dur ing their  re turn to  Mt Hagen a month later and their departure with the 
Leahys in Octobe r ,  all the groups formerly host i le were f riendly , to the point 
of returning goods s tolen along the way ( 199- 206 ) . Catholic  mis s i onaries 
saf ely vis i ted the Chimbu Valley and the Wahgi as far west  as the Koronig l  
River during the following month , entering from their  new mis s ion o n  the Ramu 
Fall wi th an escort provided by an upper Chimbu  leader with Gende a f fines 
(Ross 1969 : 5 9 ,  60) . 

Early in 1934  the Leahys returned to  the upper Wahg i  travelling on the 
south s ide  of the river for the lat ter part of the trip . There , in the middle 
of the valley , they no t ic ed two steel  tomahawks ( 11 . 3 . 34 ) , whi ch later that 
year while travelling south of the Kubor Range , they decided had p robab ly come 
from the Kaugel Valley (Leahy and Crain 1 9 3 7 : 2 78) . Five Catholic missionaries 
vis ited their base camp , three gam (baler) shells in the possess ion of  one of 
them , Father Ross , greatly exci t ing the Hageners ( 31 . 3 . 34 ) . There , the exchange 
value of shells in terms o f  pigs had already deteriorated . The Leahys thought 
Taylor ' s  earlier prices had been too high . ' We have a price war on our hands ' 
wrote  Mick ; ' they are demanding two gold- lip pearl shells or one gold-lip and 
a tomahawk , which is impos s ible  - a gold-lip costs  2 / 6d in Salamaua and 4 / 6d 
air freight , so  needs a reasonable s ized pig ' ( 31 . 3 . 34 ;  3 . 4 . 34 ) . The miss ion 
party lef t ,  three to  build a miss ion stat ion at Mingende in central Chimbu and 
two for their Gende mis s ion near Bund i . 

The Leahys prospec ted the upp er Kaugel Valley where there was ' a  steel  
tomahawk or two ' said  to  have come with pearl and baler  shells  from the south 
( 6 . 4 . 34 ;  2 5 . 4 . 34) . He re pigs could be  go t f or one shell  but downstream ,  eas t 
of Mt Giluwe , two were demanded . This  rate continued as they trave lled south 
be tween Mt Giluwe and Mt Ialibu and they refus ed to  buy . Here too , there were 
' plenty ' o f  tomahawks . South-west  of  Mt Ial ibu good knives were evident and 
one man had a spoon pendant ( 1 . 5 . 34 ;  2 . 5 . 34 ;  Leahy and Cra in 19 3 7 : 240) . As 
they circumnavigated Mt Ialibu to the s outh and east fewer shell ornament s were 
seen ,  they were o f fered two small  cass owaries fo r one pearl shell and there 
was no s teel at  all ( 5 . 5 . 34 ;  Leahy and Crain 19 3 7 : 140 ) . 

Back at the ir new Kuta  base on the s outhern Wahgi  watershed an old man 
told  them that the f i rs t  � teel  axe in the area had come from the s outh about 
a year ahead of the whi te men (Leahy and Crain 19 3 7 : 2 4 7 ) . However ,  the d iary 
entry for  24 . 5 . 34 s uggests  that  it may have been two or three years earlier 
than that , as i t  was j udge d  on the age of  the informant ' s  child . In June a 
j ourney wes t  into  the Lai Val ley of  the Enga people showed that s teel tools 
had no t ye t arrived there and that the number and quality of shell valuables 
were much poorer , whole pearl and bale r shells p robab ly no t having b een seen 
before (Leahy 1936 : 25 4 ; Leahy and Crain 1 9 3 7 : 2 5 6 ) . 

Meanwhi le the Catholic  miss ion centre at Mingende was comp leted by the 
end o f  May with the aid o f  thousands of helpers paid a f ew cowrie shells per 
day . There pigs could be go t for a b ush kni f e  o r  tomahawk and large ones for 
a green- snail  shell  - s tone tools were usual s ti l l  (Ross  1969 : 60 ) . This  seems 
to have been the f irst  use o f  green-snail shells for payments by whites and 
they were doub t less  the first  whole ones seen in the highlands . Als o · in May 
the firs t Lutheran mis s ionarie s arrived in the Wahgi Valley , began an airst rip 
and mi s s ion s tat ion in  Chimb u  and trave lled up the south s ide of the Wahg i 
River to  the Leahys ' base o f  operat ions . They cro ssed the hills at the western 
end of the Kubor Range overlooking the Neb i lyer and Kauge l Valleys in sight  o f  
Mt Ialibu and Mt Gi luwe before returning eas t ( Bergmann n . d .  : 1 3 ,  14 ) . 

Early in 1934  a party  o f  four go ld prospectors had come up the Wahgi  and 
continued on to the Yua t ;  in the middle o f  the year construction began of a 
Catholic  mis s ion near the Leahy bro thers ' upper Wahgi base and s ix more 
prospectors arrived (Ross  1969 : 6 1 ;  Souter 1963 : 1 8 7 ) . Two of  these , the Fox 
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bro thers , accompanied the Leahys in an attemp t to travers e  the southern s lopes  
o f  the  Kubor  Range but lack of  food in  this  sparsely s e t t led area forced them 
back (Leahy 1 9 36 : 2 5 6 , 2 5 7 ) . On the s e cond attempt the Leahys were j o ined by 
J . L .  Taylor and the combined party continued eas t along the southern s lope s 
then turned north over a high pass to the middle Wahgi , thinking i t  likely tha t 
this was a second southern trade route (Leahy and Crain 1 9 3 7 : 2 7 8 ) . 

These j ourneys by miners , patrol o f ficers and missionaries  were  the means 
o f  widening the hori zons o f  many highlanders by ano ther me thod - they were ab le 
to become trave llers themselves . Emp loymen t as carriers was the mean s by whi ch 
many o f  them were able to trave l beyond the terri torial l imit s  o f  their own 
c lans and tribes for the first  t ime . Compe tit ion for  p laces was high ' as usual ' 
when the Leahys set  o f f  on their final prospecting t r ip in October (Leahy 1 9 3 6 : 
258 ) . By now the people o f  the upper Wahg i  near the mining and mis sion 
es tab lishmen ts were trading t in s crap s  and spent car tridge cases as ornaments 
to the le ss sophist icated peop le further away - and get ting tradi tional ornaments 
in re turn . North-eas t of here baler she lls  were s till  unknown ( 8 . 10 . 34 ) . In 
S inas ina the pro specting par ty turned south and crossed  the Wahgi River (no t 
far from a salt spring , see  Chapter V) , passed through a smal l ar ea o f  Gumine 
land and recrossed the river to go north to Mt Elimbari and famil iar territory 
at  the Mai River ( 2 1 . 1 0 . 34-24 . 10 . 34 ; Leahy 1936 : 25 9 , 260 ) . 

By the end o f  the year Lu theran and Catholic  mis s ions were es tab lished in 
the upper Wahgi , the lat ter wi th several scat tered o utstations ( 2 6 . 1 1 . 34 ;  Ros s  
1969 : 6 1 ;  Black , Benabena PR 16 19 34-5 : 12 ,  1 3 )  and an administration base camp 
opened in Chimbu . The iso lation o f  the Asaro , Wahgi and Chimbu Valleys had 
finally ended and frequent j ourneys by mis s ionaries , government o f ficers and 
miners to return coas tal contract labourers and obtain food s upplies  rapidly 
increased the numbers of s teel too l s  and unfabr i cated shells  throughout the 
central highlands .  The surrounding valleys remained isolated f rom direct  
whi te contact  but  a drama t ic reversal o f  direction o f  flow began to s end a few 
European introduce d shells  and s t ee l axes out of the Asaro and Wahgi Valleys . 

The Highlands Fringe 

It was not until  the exp lorat ion patro l by the Papuan Admini s tration 
off icers I .  Champion and Adamson in 1 9 3 6  that the southern f ringe of the centra l 
highlands received more contact with whi te men . Coming f rom the south-wes t  this 
party crossed the Mendi  basin , the northern shoulders of  Mt Giluwe and Mt 
Ialib u ,  the nor thern part o f  the Poru P lateau , cro s sed the lower Kaugel  River 
south of Mt Au ( Suaru) and the Tua River nor th of Mt Karimui , continued east  
o f  Mt  Karimui and turned south to  cross the Pio  River and re turn down the 
Purari River to the Gulf . As they approached Mt Giluwe the number of pearl 
shell ornament s  increased , the qual i ty o f  s tone axes greatly imp roved and the 
s teel ones were old  and b lunt ( I .  Champion Bamu-Purar i PR 19 36 : 84 ) . S trip s o f  
red clo th and sma ll cowries were i n  great demand in exchange f o r  food , and a 
piece o f  t in cut to the crescent shape favoured for pearl shells  and said to 
have come f rom the Kaugel Val ley provided eviden ce of new exports  from the 
north ( ib id : 86 ) . Eas t of Mt Giluwe small cowries were in demand but Champion 
like the Leahys before him , thought the peop le hard bargainers .  Two wore 
bracelets  of salmon tins and tins were asked fo r ;  s tone axes were very good

_ 
and 

many men had steel  ones , all said to  have come from the Kewa people  south-wes t .  
This route they were urged to  take but they continued s outh-east to  the P oru 
area . Here the gardens held manioc (presumably a recent introduction from the 
south) and Adams on not iced that smoking , abs ent in the Kaugel ,  had recommenced ; 
many very old s teel axes had c ome from the Kewa in the s outh-west  and some men 
had baler shells on their  ches ts . (Two years earlier the Leahys had seen no 
steel  in the less  populous Poru area j ust  wes t  of here . )  Judgments of ' hard 
bargaining ' here ( ib id : 9 1-9 )  appeared to  be due to a total disbelief that steel  
knives would be given for  foodstuf fs . 

They were unable to  ge t guides to cont inue eas t but f o llowed hunt ing pads 
and s t ream beds until  they came to the sago s tands and outlying bush gardens of 
the Darib i near the Kauge l-Tua confluence . Men with s tone tomahawks , eager to 
ge t s teel , led them to the Kauge l  River . South of Mt Au others guided them 
pas t gardens which inc luded corn ,  said to have come from the direction o f  the 
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Pio Rive r ,  to a bridge over the Tua . Near Mt Karimui , Leahy and Dwyer ' s j ourney 
s ix years earlier was well  remembered and a few p eople had g lass beads and 
s teel  axes , said to have come from the s outh-wes t .  In the Tundawe (Pawaian) 
settlements north-east of the mountain were many pearl shells and small cowries 
and from there a volunteer accompanied them south to  Kikori ( ib id : lOl-20 ) . 

This  was the las t pre-war pioneer j ourney within the study area . In 1938 
the government opened a patro l  post  in the upper Wahgi  and patrols from there 
and Chimbu consolidated government influence in the Wahgi  Valley and its 
tributaries . The war interrupted even this p rogram and i t  was not unti l  the 
late forties and fif ties that direct  white contac t began again in the f ringes 
of the central highlands . Patrol  reports  o f  the fift ies show that very many 
men in these parts  were s t i ll dependent on s tone axes and the demand f or steel  
had everywhere become great . 
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I V  RESOURCES , PEOPLES AND  REG I ONS 

INTRODUCTION 

The area o f  this s t udy exceeds 7000 mi2 ( 18400 km2 ) and encompas ses an 
altitude range o f  nearly 4500 m from near s ea level on the Ramu and P urari 
Rivers to  the summi t of Mt Wilhelm in the Bismar ck Range . The resour ces 
exploited by the inhab itan t s  are dis tributed over 4000 m o f  this range and 
permanent settlement s  and garden land r each as high as 2 750  m MSL at the head 
of the Chimb u  Valley . 

Varied geological and geomorpho logical characteris tics have affected the 
environments and economies of diff erent groups  o f  people . Except very lo cally , 
this ha s no t been through the effec t o f  lithology on garden soils , for fer tile 
soils have developed on a wide vari ety o f  parent materials ; wide dif fer en t iation 
has resulted from the contrasting  primary land forms produced by varied tectonic 
events , the dif feren t wea thering characteristics of the main rock types ,  
dif ferent ero sional his to ries , and the pres ence or ab sence o f  minerals sui tab le 
for the manufacture o f  ar tifac t s , pigments and comes t ib les . High and low 
fold mountains , prominent fault s carps  and vol cani c  cones and plateaus are 
all  intensely dis sected . Whi le the s t ructure of ten contro l s  the drainage and 
the pre cise lo cation of trade routes and is a principal determinant ( through 
altitude , aspect and internal relief ) o f  the divers ity of  hab itat s , i t  is 
no teworthy tha t the main f lows of trade goods cut directly acros s  the strike 
of the mas sive central cordillera . This fact  highli ghts the fundamental 
importan ce of two factors in determining the resources exp lo ited for trade -
the proximi ty of  the sea and the ver t i cal zonation produced by alti tude . 
The third main de terminant is  the pres ence in the c entral mountains o f  har d ,  
fine-grained metasedimen ts s uited to  the manufacture  o f  stone tools . 

In New Guinea mean annual temperature  dec lines with increasing alti tude 
at  the ra te of 3°F ( l . 6 7°C )  per 1000 f t  ( 305 m) of altitude bo th in the 
lowlands and in the highlands (McAlpine 1969 : 5 3 ;  1 9 7 0a : 7 3 )  so that in contras t 
to the ho t tropi cal rainfores t climate  o f  the lowlands , the climate  o f  the 
hi ghland valleys approxima tes a moi s t  temperate reg ime , except that monthly 
mean temperature varies by only 4°F ( 2 . 22°C)  and the average diurnal  range is 
about 20°F ( ll . 1 2°C ) . Mon thly mean maxima rarely exceed 80°F ( 2 6 . 7° C)  and 
monthly mean minima rarely fall below 50°F ( 10°C)  (McAlpine 19 70a : 6 6 ,  7 2 , 7 3 ) . 
Measuremen ts carried out by o thers in the middle Jimi and lower S imbai Valleys 
show tha t  in some places , probab ly many , the monthly mean varies by less than 
2°F ( 1 . 11°c )  ( Clarke pers . comm . 19 70) . Mean annual rainfall varies f rom less 
than 80 inches ( 2030 mm) i� the Asaro Val ley to more than 180 inches ( 45 7 2  mm) 
in the Lake Tebera-Purari River lowlands and at the wes t ern end o f  the Ramu 
Fal l of  the Bismarck Range . The nor th o f  the s tudy area experi ences a January
Apri l maximum and the south a May-August maximum , but nowhere is the s easonali ty 
pronounced and even in the Asaro Valley pro longed dry spells are rare 
(Brookfield and Hart 1966 : 9- 1 2 , 2 0 ,  2 2 ,  Maps 5-9 ; McAlpine 19 70a : 68- 7 3 ) . 
However , the drier seasons are s i gnifican t for this s tudy because by facilitating 
burning they help to maintain the extensive short  gras sland hab i tats  o f  the 
Asaro and Ramu Valleys ( Saunders 1 95 7 : 62-6 ; Robbins 1960 : 31 7-28 ; 19 70 : 116 ; 
McAlp ine 1970a : 76-8) . In the Ramu Valley , where gras sland is  typically 
encircled o r  interrup ted by patches o f  fores t , burning maintains a hab i ta t  
favourab le t o  such e conomically important fore st-edge species a s  feral p i g  and 
the Lesser Bird of Paradi se . 

The s tudy area inc ludes part o f  the inland Gulf  Dis tr ict  whi ch locally 
has  populat ion densities o f  les s  than one person per square mile ( 0 . 4 per km2 ) 
of arable land , but  i t  also includes the area o f  gr eatest  population concentration 
in the who le of New Guinea - the highlands from the upper Asaro to the middle 
Wahgi Valleys where local population densit ies exceed 500 per square mi le ( 1 9 3  
per km2 ) ( Brookfield and Brown 1963 : 4 ,  1 1 9 ; Hughes 1966 : 111) . When firs t 
contac ted by whi te s ,  these  people were organised in large political uni ts , 
forming tribes o f  up to 5 000 strong (Brookfield and Brown 1963 : 1 2 2 )  and living 
in orderly , relative ly s table settlemen ts which in the eas t  were nucleated 
vi llages of  more than 200 people (Howlett  1 962 : 4 3 ;  Sali sbury 1 9 6 2 : 9 ) and in the 
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wes t  were dispersed homes teads (Leahy and Crain 1 9 3 7 : 1 7 2 ) . In con tra s t ,  some 
of the isolated hamlets of the Gul f Dis tric t lowlands still  consist  of a single 
clan of as  few as  20 peop le who in pre-contact  times o ccupied one communal 
hous e ,  the location o f  which was o f ten sh if ted wi thin clan terri tory ( s ee e . g .  
Hughes 1 9 70 : 9 ) . 

These  two areas represent extremes o f  man-environment relationships ; in 
one , man has b een the ecologically dominant species for thousands of  years , in 
the o ther he is still  relative ly unimportant . In the highland va l leys , the 
primary fores t  has b een des troyed , there is minimal hunting for food , and the 
agricul tural sys tem is labour in tensive wi th a high degree of crop separa tion 
dependent on large fields o f  swee t po tato  and small  mixed gardens . Here pig 
husbandry is  well deve loped and consumes much labour , and a few domestic boars 
are kep t for breeding . In the Gul f  lowlands there are many hundreds of  square 
mi les of pr imary rainfores t  where hunting supplies much of the pro tein , sago 
forms the carbohydra te s tap le o f  many groups , gardens are smal l ephemeral 
forest  swiddens and pigs are semi-domesticated , b eing raised from cap tured 
feral young . All the o ther groups visi ted fall between these  two extremes and 
have a var iety of lo cal s trategies for explo i t ing the ir environments , s trategies 
wh ich , b ecause o f  the special  ro les o f  luxuries and valuab les , are reflec ted 
in trade pa t terns mo re s trongly than in sub s is tence ac tivity . 

Mo re than 30 languages are spoken , and dialec ts , different  tradi t ions o f  
or igin and var iations  in cus tom and mater ial cul ture are fur ther divisions , but 
the ecological phenomena mo s t  relevan t to  trade usually transcend these 
boundaries , even tho se main determinants of  trading advantages - acces s to 
marine and mineral resources of limited distrib ution . 

Access  to special resources tends to coincide with 12  phys iographic uni ts , 
which , lis ted from nor th to south , are the As trolabe Bay-Gogol River pla ins , 
the sub-coas tal hills (a  nor th-easterly extens ion o f  the Finis terre Range) , 
the Ramu River plains , the nor th-east  fall  o f  the Bismar ck Range , the high 
mo untains o f  the Bismarck , S epik-Wahgi Divide and Kubor Ranges , the high 
va lleys between them (par ticularly the Jimi , Wahgi and Asaro Va lley s ) , the 
southern slopes of the Kubor Range draining to the Kauge l River , the Poru 
Pla teau south- east  of  Mt I alibu , the vo lcanic plateau aro und Mts Au and 
Kar imui , the lower Erave River-Lake Teb era-upper Purari River limestone kars t 
( this surrounds volcani c Mt Murray and with o ther s ediments surrounds vol canic 
Mts Duau and Favenc ) , the low sub-coas tal hills , and the Kikori-Purar i delta . 
The first  of  these and the las t two are outs ide the s tudy area but a f fect  i t ,  
contributing some produc ts  and receiving o thers . 

The physiographic units  that  lie partly or who l ly wi thin the study area 
provide the basis for  model  reg ions that aid the unders tanding and exposition 
o f  trade in  thi s  diverse area ; for  this  purpose each can b e  regarded as  a 
large , complex e cosystem .  But they are modif ied by three fac tors , the sha r ing 
of some resour ces , the exis tence of local mo un tain barriers , and the arb itrary 
limits  imposed on the data co l lection are a .  The high mounta ins  are uninhabi ted 
and largely fores ted and are exploi ted by people living on all sides of them 
(Map 1 ) . Where h igh wa ter sheds make it dif f i cult  fo r groups  on one s ide to 
exploi t  the produc ts o f  the o ther side excep t by trade , the mountain chains 
fo rm the boundari es between resource a ccess  regions . They also form par t of  
the line o f  the ' cul tural d ivide ' between the Asaro-S iane area and the val leys 
to the wes t . This  divis ion between the Cen tral and East Central Language 
Familie s (Wurm 1964 )  is ref lected in material culture , including those  
impor tant trade goods , axe-b lades and o rnaments . The dis tinct  his tories o f  
cul tural evo lution and borrowing that thes e trait s  imp ly may owe much t o  basic 
dif ferences in migration and settlement his tories , but  ari se  in par t from the 
eas tern location and orien tation of the Asaro Val ley and the result ing trade 
connections pecul iar to the Gahuku and Benabena people . Acces s  to some of 
these  outside resources is b is ected by the study ' s  eas tern boundary but for our 
purpose it . is  useful to treat the upper Asaro as  an ent i ty . In the same way , 
that par t o f  the Jimi Valley tha t lies wi thin the s tudy area forms a dis tinc t 
uni t because o f  its  impor tant trade connec tions with the lower Jimi and Yuat  
Val leys and wi th the peop le o f  the  Schrader Range . The middle Jimi has its  
own connec t ions over the  low north-wes tern extremity o f  the  Bismar ck Divide 
wi th colinguals in the S imbai Val ley of  the Ramu Fal l . 
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This  yields ten divis ions within the s tudy area , each with i ts own trading 
advan tages and disadvan tages : the nor thern sub- coas tal hills , the Ramu plain , 
the Ramu Fall  of  the Bismarck Range , the Jimi Valley , the Asaro Valley , the 
Wahgi Val ley , the southern s lopes of the Kubor Range usually referred to as 
Kambia , the Poru plateau , the Au-Kar imui plateau bisected by the Tua River , 
and the low Lake Teb era kars t land . For brevi ty , these  will be  called Hills , 
Ramu , Bismarck Fal l ,  Jimi , Asaro , Wahgi , Kambia , Po ru , lua and Tebera : they 
ar e shown on Map 1 .  Fig . l ,  a section through the s tudy area f rom no rth-east 
to south ( line A-B-C on Map 1 ) , g ives some idea of  the dif ferences in altitude , 
relie f and aspe c t  wi thin and between six o f  thes e regions , the highest  points 
of  the profile  being no t mountain summits or  high ridges  but the passes of  
regular trade routes . The fo llowing descrip t ions o f  each region mention the 
mo s t  impor tant resour ces f o r  trade and the main flows of trade goods but 
de tailed discus sion i s  found in Par t Four . Apart from the his torical material 
already cited , published re ferences whi ch b ear dire c t ly o r  indire ctly on the 
people  of the s tudy area and their environments  number more than 300 ( see  
espec ially Reeves and Dudley 1969 ; Anon 196 8 ;  and Anon 19 68- 7 0) . Only the 
mo s t  important  wil l  be men tioned in this chap ter . 

HILLS 

Thi s  extension of  the Finisterre Range rises to only 900  m MSL and although 
settlement extends from 1 5 0  m to 7 5 0  m ,  mos t  vi llages and hamlets are be tween 
250 and 600 m MSL .  The unit ' s  l imi t on the inland s ide was mapped as the 
southern edge of the Kubar i  and Bagasin land sys tems by the CS IRO ,  LRRS ( 195 7 ) , 
though lit tle o f  the Kubari land system is  included in the present area . The 
CS IRO 195 7 Upper Ramu report  and the 1959  Lower Ramu report  de scribe the hills  
as  consisting o f  mud s tones and sands tones with lo cal vo lcani c  intrus ions and 
l imes tones , showing steep uns tab le s lopes with variable , mos tly immature , 
clayey , of ten shallow ,  we ll to excessively drained soils . The hills are 
covered in s econdary fore s t  and younger garden regrowth with some pockets of 
climax lowland hill fo res t .  Anthropo genic disc limax grassland is increasing 
and i s  asso cia ted with soil  degradation and s easonal burning ( 1 95 7 : 5 8 ,  5 9 ,  6 2 , 
6 3 ;  1959 : 10 3 ,  104 ) . 

The people vis i ted in this area were speakers o f  the Garia and Kopoka 
languages (Lawrence 1964 : map IV , 24 )  whi ch Z ' graggen has cal led Sumau and 
Urigina respe c tively . He tentatively group s  these with Us ina (Lawrence ' s  Sopu) 
to form an Usur S to ck ( 1 968 : 7 ,  map ) . Claassen and McElhanon add a four th 
language , Baga s in ,  to tentative ly form an Us ina family which they group with 
three o ther families to  form a Rai Coas t S to ck ( 19 70 : 5 7-61 ) . Lawrence is the 
authority on the Garia , whi ch Kopoka socie ty appears to resemble closely . 
He gives their terri tory as  35  mi2 ( 90  krn2 ) and their popula tion a s  2500 
( 1964 : 24 ) . Z ' graggen numbers Garia speakers at  only about  800 al though the 
Garia villages he lists  ( 1969 : 61 ,  6 2 )  o ccupy almo s t  as much terr i tory as thos e  
shown b y  Lawrence ; Z ' graggen numbers Kopoka (Urigina) speakers at  about 1600 . 
Their population densi ty is  les s than that  o f  the Garia . 

Lawrence has des cribed  the Garia as  being organised in bilateral kindreds 
of cognatic  groups , each with an agnatic  core  linked through des cent , marriage 
and trade and exchange par tnerships from hamlet  to hamlet , extending to affines 
outside the language group ; a family ' s  garden land is  dispersed and res idence 
f lexib le ( 1964 : 24 ,  2 5 ) . 

The special  pro duct  of  the Garia and Kopoka (and the Girawa to their 
north)  was and is clay pots . Access  to shell ornaments from coas tal  neighbours 
was also important  for the ir inland trade . As already mentioned , this area 
and the Ramu p lains were the earlies t par ts contac ted by whi tes , nearly three 
generations ago and memories of s tone tool technology are now almo s t  completely 
lo s t ,  but  the people know tha t  they were dep endent on inland sources  of  good 
s tone axe b lades . In earlier times some of  thes e were passed on towards the 
coas t ,  and polished s tone blades of central highlands type appear in the early 
collec tions made around Ast ro labe Bay . 

In spite  of  extens ive forest  des truction thes e hills have some o f  the 
birds tha t  e ls ewhere are traded , s uch as  the hornb i l l , whi t e  cockatoo , palm 
co ckatoo and various parrots , but  at the time o f  field-work these did no t 
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figure  in trade he re and there was little recollection o f  them having done so . 
Old men remembere d ,  however , tha t  shells had once b een much more  valuable , 
and tha t ear lier s ti l l , dogs ' teeth had b een highly value d . 

Formal interviews were conducted at  four centres . All main interview 
s i tes are shown on Map 1 .  

RAMU 

Here the s trikingly l inear f lood plain o f  the Ramu River is from 5 to 
15  miles (8 to  24  km) wide and varies in altitude from 75 m to 2 2 5  m MSL ; 
rare out lying settlements o f  the southern Ramu people are as high as 650  m 
MSL in the Bismarck foothills , and lowland rainfo res t is  regularly exp lo i ted 
to 950 m MSL . Tributary s treams , especially those  from the Bismar ck Range , 
emerge from gorges over sloping outwash gravels , tho se of  the smaller s treams 
being qui te s teep fans ; here they are s trongly braided in banks of rubb le , coars e 
gravel and sand . Where the Ramu enters the area i t  is  s imilar , but  mos t  o f  
i t s  course has high banks of  medium and f ine s i l t , as  d o  the lowes t parts o f  
th e tributar ies . 

There are large differences in r elief and s lope and in the texture o f  
the alluvial and co lluvial deposits ; some parts  are never f loo ded and o thers 
have a wide variety o f  f looding regimes , including some permanent swamp . A 
large  number of  contrasting vege tation communi ties result , including p rimary 
and secondary fores t ,  induced gras sland , young garden regrowth and gardens as  
wel l as  swamp communities - the CSIRO s urvey d ivided this  part  o f  the valley 
in to eight land systems . The climax rain forest  is  s truc turally and f lo ri s t i cally 
complex , including many economical ly us eful palms , lianes and canes , valuable 
t imber trees and frui t trees . Es tab l ished se condary fores t and young garden 
regrowth also include the breadfrui t tre e . 

Grass land is extensive in the eas t and in many places has extended up the 
lower hill  slopes ; apart f rom swamp and stream bed communi ties , it is  all  a 
resul t of  gardening and annual b urning for hunting . Much o f  i t  is short  
gras sland , but wh ere there is  more soil  mois ture , deeper soils  and less  frequent 
burning , tal l grasses predominate . The uns table  s tream b eds are dominated by 
giant gras ses or tall casuarina trees . Fifteen square miles (39 km2 ) of poorly 
drained and frequent ly f looded land are dominated by Phragmi tes kaPka with some 
permanent swamps and relict  and dead s tands of the o riginal fores t , and 20 
square miles ( 5 2  km2 ) of s easonally f luc tuating swamp carry swamp fores t o r  
swamp woodland whi ch includes pandanus and sago (CSIRO 195 7 : 5 7-66 , 8 7- 11 3 ) . 
Because of  the var iety of  highly differentiated hab i tats  within this narrow 
belt  of country , animal and bird species of  the fores t ,  forest  edge , grass land , 
garden , swamp , lagoon and river are all  present . 

S ince much of  the valley f loo r is  f looded dur ing the wet s eason and a 
large area nor th of  the Nopu River and many sma ller areas become back-swamps 
of  the Ramu itself , villages ar e built  on the levees and on the p ediment o f  
the foo thills . The wet replenishes a numb er o f  b illabongs and l eaves o thers 
for a time in o ld s tream channels l ike the lower Nopu . Lat e  in the dry season 
when i ts lower reaches have dried up , the upper Nopu is  dammed by the Kopoka 
speakers o f  the S ausi-Ko ropa district  together with villagers from Yonapa on 
the Ramu , and its f low diverted into a short  flood channel to the Ramu . Men 
and boys wi th f ishing spears wade back and for th s tirring up the f ine gr ey 
s i l t  whi ch smo thers the fish  and makes them eas i ly caught by hand . I t  is a 
popular family event , and at  this t ime the intake of  pro tein reaches an annual 
peak . 

Wild p igs are common , emerging from the fore s t  a t  night to root in the 
gras sland , and lowland mar sup ials are caught for lo cal consump t ion and trade .  
Birds which con tribute to trade include  the cassowary , Les ser Bird o f  Paradise , 
Goura p igeon , hornb i ll , and cockatoos and parro ts . Na tural produc ts  of  lowland 
fores t and grassland together wi th carved wooden bowls were the mos t  impor tant 
lo cally produced trade goods . Al though the pla ins people controlled a salt 
spring in the lower foo thi lls  of  the Bismarcks and were taught by their affines 
of the Bismarck Fal l  to prepare dry salt from i t ,  they traded it but  l it tle . 
Significant transi t goods were shells and po ts  from the sub-coastal  hills and 
s tone axe blades from the Bismar ck Fal l . 
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The valley is sparsely popula ted and mo s t  settlements are isolated , and 
the p eople and their languages have not been s tudied in detail . Downs tream , 
the nor th-wes t por tion con tains much uninhabited fores t ,  and the few s cat tered 
hamlets  there were no t visited . In the centre , the Us ino language area 
ex tends to the south-wes t bank of the Ramu River , as does the Kopoka (Urigina ) 
language area ups tream of  i t  ( Z ' graggen 1969 : 61 ,  map) . In the south-eastern 
par t a t  leas t two languages are s poken , Kor opa and Kaikovu , members of the 
Evapia Family (C laas s en and McE lhanon 1 9 70 : 5 9 ,  6 1 , map ) which extends south of  
the river at  leas t as  far  a s  Korigi on  the Mar ia River . The people living 
where the Tauya River debo uches onto the plain appeared to speak ei ther Kopoka 
or Koropa and in modern t imes have extended their  connec tions by marriage from 
the upper Tauya River into the upper Asaro . 

Interviews were conduc ted at  nine places , one at  the mouth o f  the Tauya 
River , one at Korigi , one nor th of the Ramu at Kesawai , two in the Koropa 
language area and four in the Us ino language area . 

BI SMARCK FALL 

This uni t  encompasses  the entire north- eas t  fall o f  the Bismarck Range 
from 2 25  m to 4500 m MSL , but the lower 7 00 m of this is more used by the 
people o f  the Ramu region and the higher al t it udes are used only for hunting , 
the upper par ts of  the montane rainforest  and the alpine scrub and gras sland 
of the watershe d  being more regularly exploited by the peop le of the highland 
val leys . The high mountain fore s t  is les s  us ed on the nor th s ide of the 
wa tershed than on the south ; Wade and McVean ( 1 969 : 5 7 ) no ted that this  was 
marked in the Mt Wilhelm area but it is  true o f  all the Bismarck Range . 
Observations o f  the upper limi t of the montane fore s t  sugges t that i t  is  
generally 300 m higher on the nor th-east  s ide o f  the mountains - in the Mt 
Wilhelm area this is supported by Wade and McVean ( 1969 : 1 7 ,  5 4 ,  5 7 ) . I t  may 
in part res ult from mo ister conditions (Wade and McVean 1969 : 5 7 ;  Robbins 19 70 : 
104 ) and par t ly from the lowering o f  the upper fores t l imits on the southern 
side by hunting fires (Wade and McVean 1 9 69 : 58 ) . In the lower S imbai Val ley 
some gardens are as low as 700 m MSL but  in mos t  o f  the region ef f ec tive 
oc cupa tion , both for  gardening and for e s t  utilisation , ranges from 900 m to 
2 250  m MSL with mos t  set tlements and gardens lying in the 1200 to 1900 m zone . 
This is 350 m lower than in the upper Jimi and upper Asaro Valleys and 700 m 
lower than in the upper Chimbu Val ley , reflecting a lack o f  pres sure on 
resour ces , but al so perhap s inf luenced by more  regular c loud cover on the 
nor th- eas t s ide  of the Bismarck tops . Clarke has said that persis tent cloud 
on a s imilar aspe ct  of  the Bismar ck Range in the lower S imbai Valley has kep t  
gardens below 4000 f t  ( 1 2 2 0  m )  ( 1 9 69 : 1 ) .  O n  the Ramu s ide o f  the 2 8 7 0  m 
Iwam Pass  at  the head o f  the Chimbu Valley ,  some o f  the land above 1800 m is  
occupied by two groups f rom the  upper Chimb u .  

The region f i t s  the popular concep t o f  New Guinea t errain , fall ing from 
the watershed to the Ramu plain at  the rate o f  300 m per mile and consisting 
of s teep ridges and de ep ' V '  shaped valleys with an internal rel ie f  nearly as 
grea t as the to tal a l t itude range of the o ccupied zone itself . Communication 
acro ss the main north-ea s t  s lope is  aided in the c entral par t by the Bundi 
Faul t Trough whi ch separates the foo thills  from the Bismarck Range ( see  
Fig . l) . Many o f  the settlements o f  the  Bismarck Fall  are  lo cated here , 
inc luding those  o f  the Gentle and the people o f  the S imbai .  There , the lowes t 
s e t tlements o f  the Maring  speakers o c cur in forest  o f  the lowland type and all 
along the Fal l  some use  i s  made of  this fores t .  Nearly all  o f  the region lies 
wi thin wha t the CSIRO 19 70 publica t ion has called the Bismar ck Land Sys tem , the 
excep tions b eing mainly uninhabited mountains above 2 7 5 0  m bear ing alp ine 
grassland and montane fores t ( 29 ,  31 , 49 ) . Mos t  o f  the inhabited zone is covered 
by lower montane mixed rainforest  les s  complex than the lowland fores t , and 
wha t S aunders has calle d degraded mixed fores t ,  largely because o f  human use 
(19 70 : 124 ) . In Gentle terr i to ry there are large  areas where , when the 1955  
aerial pho tographs were taken , more  than hal f  the  vegetat ion was man-induced 
regrowth or gardens ( c f .  S chlecht er ' s  ob servation 53 years earlier , dis cus sed 
in Chap ter III , above ) . The middle tracts  b f  mo st  o ther valleys are covered 
by s econdary fores t with a very low percentage of land in current  use (McAlpine 
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and Saunders 1 9 7 0 : map ; McAlpine 19 70b : l3 1 ; Robb ins 1 9 70 : 1 16 , 1 1 7 ) . Aerial 
pho to graphs show the lower S imbai valley to be in the se cond o f  these categories ; 
the upper S imbai  res emb les  the terr i tory of  the Gentle but wit h  a hi ghe r 
percentage o f  grass land . 

The Gende area is the first  so far where swee t po tato forms at  least  a 
co-dominant s taple foo d  and where sweet po tato garden s tend to be s ep arated 
from o ther crops . Both o f  these character istics  in crease with alt itude , and , 
wi th minor variat ions , are typical o f  the res t o f  the regions to be des cribed , 
excep t the final one , Tebera . Separation of  sweet p o ta to or  o ther s tar chy 
s taples into s ingle-crop gardens is no t characteristic  of the Mar ing ( Clarke 
196 6 : 348- 5 2 ) . Although the Maring living in the J imi Val ley were vis i ted in 
the course of the present s tudy those in the Simbai  were no t .  They are the 
northernmo st  group sp eaking a language of the Central Language Family , being 
placed by Wurm ( 1 9 64 )  in the Jimi Sub- fami ly .  They have been s tudied by 
Rappapor t ( 19 6 7 ( 1 9 68 ] ) and Clarke ( 1 9 7 1 ) . Rappapo rt  records the fo llowing 
pro te in foods among the wild resources exploi ted : wi ld p i gs , cassowaries , 
marsupials , rats , snake s ,  l i zards , eel s ,  birds and their egg s , bats , grubs , 
insects  and spiders ( 1 9 6 7 ( 1 96 8 )  : 2 7 3- 7 ) . Bird fea thers , animal skins and fur 
were impor tan t to trade , many of these i tems be ing received from nor thern 
neighbours and many in turn being sent south in re turn for s tone axes , p i gs and 
she lls . However ,  the lo cal special i ty was sal t  made from springs in the S imbai  
Valley ( ibid : 7 8 ,  103-9 ) . A minor i t em was  the export  south o f  the stems of the 
Dend:r'obium orchid (yie lding a yellow ornamental f ibre)  in return for black p alm 
wood  ( Clarke pers . comm . ) .  The Karam speakers  of the upper S imbai also p roduced 
salt ; mo s t  of this language group live south o f  the watershed as de scribed in 
the section on Jimi . 

Wurm ( 1 9 6 4) puts Gende in a Gende-Biyom Sub-fami ly o f  the Eas t-Cen tral  
Language Fami ly . Gende speaker s have been described by Aufenanger and Hol tker 
( 1 940) . Their access  to lower alti tude fores ts  and their lower altitude gardens 
p rovided them wi th their main lo cally produced trade i tems - raw and fabricated 
fore s t  produc ts  and lowland frui t and vegetables .  They also produced sodium 
salt and two mineral p i gments , which , like mos t  o f  their special produc t s , went 
ma inly to the highland valleys . Potass ium salt  made from plants  was traded to 
the Ramu plains . However ,  the mos t  important i tems in their trade were stone 
axes and axe b lade s from the highlands and she lls  from the Ramu p lains . Second 
in importance in impo rts and transit  traf fic  were pots  and the plumes of the 
Lesser  Bird of Paradise  from the p lains , and sodium salt , p lumes of the Red Bird 
of  Paradise  and p i gs from the highlands . 

South-eas t along the Fall are people sp eaking o ther languages of  the 
Eas t-Cen tral Family . The neares t neighbours of  the Gende speak the clos ely
re lated Biyom, and this may extend to the middle Tauya Valley .  The p eop le o f  
the Tauya River headwaters say that they speak the language o f  their kin in 
the Asaro Valley , whi ch is  Gahuku of  the Gahuku-Benabena S ub- fami ly . The 
people o f  the valleys draining the northern slopes o f  Mt O t to probably also 
speak a language o f  that Sub-fami ly ; they were no t vis i ted . Excep t for the 
ab sence of local salt  and p i gments , the p eop le o f  the Tauya Valley traded the 
same ca tegories of goods as the Gende , though some shell  species and mo s t  axe 
types were d i f feren t .  They re ceived relative ly few s tone axes from the highlands , 
many o f  their axe s  b e ing made from local river boulders . 

From the des cript ions given by the authori t ies cited , from the remarks o f  
o ther observers and f rom superf i cial observation i n  the f ield , Maring a n d  Gende 
social organisation and culture seem s imilar in essen t ials to the larger 
societies  of  the highlands valleys . This  i s  true , too , of the peop le of the 
Tauya Val ley . It is no t s urprising , s ince language distribut ion , s e t tlement 
patterns and trad i t ions o f  migrat ion s uggest  that  these peop le share common 
origins with highlanders  and in mo s t  case s  migrated directly to their  p re sent 
locat ions from the highland valleys . Maring traditions and settlement patterns 
<how a northward migration from the middle Jimi Valley (Rappaport  196 7 ( 19 6 8 ) : 1 2 ) . 
The Inaugl clans living above the Gende , many o f  whom now speak Gende as the ir 
firs t  language , moved f rom the upper Chimbu Val ley many genera tions ago , and 
the ir Dengla-Maguagu neighbours shi fted over the pas s wi thin the last 30-40 
years (Nille s  194 3 : 105 ; McNamara Bundi PR 1 1 9 5 6- 7 ) . Four of  the six  group s 
have some o f  the ir members l iving within the highland va lleys , the exceptions 
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being the Gende and the Biyom . For the purposes of  this  summary these  
societies  can be characterised as being of  the  highlands type , shar ing the 
main features of their sub s is tenc e ,  material culture and social organisat ion 
with the people of  the Asaro , Chimbu , Wahgi and Jimi Valleys , as well as with 
the people of the Kambia and the Poru P lateau ; the variations are no greater 
than tho se between one end of the Wahgi  Valley and the o ther . They are 
organis ed in putat ive ly patr ilineal , usual ly exogamous , landholding clans and 
sub-clans , usually uni ting in larger groups  for the mo st impor tant ceremonies 
and sometimes for war ; groups and individuals regularly make oppor tune use of 
the connections provided by aff ine s and trade friends for achieving economic 
and political success . 

In central Gende , population densities on arab le land exceed 100 per mi2 
( 39 per km2 ) and locally are double that f igure , the Maring of  the middle S imbai 
Valley are les s  than 100 per mi2 of arab le land (Rappaport  1 9 6 7 [1968] : 286 ) , as 
are the Karam of the upper S imbai ; elsewhere on the Bismarck Fal l  population 
dens i ties are low to very low . 

Interviews were held in eight Gende sett lements , in two settlements in 
the Tauya Valley and in three settlements of  Karam speakers in the upper S imbai 
Val ley . 

JIMI 

Only the upper and middle Jimi Valley were included in the survey area but 
some account  mus t be taken o f  the Jimi ' s  lowest  tract as well , because of  its 
importance to the trade of the whole val ley and of  nei ghbouring valleys . One 
of the traverses passed close  to this low tract , cro s s ing the main stream at 
460 m MSL in Karam terr i to ry , on the way back from a brief vis i t  to o ther 
Karam speakers in the upper  Kaironk Valley , a tributary of  the lower Jimi . 
Wurm places this language in a Family only dis tant ly related to the large ·East 
New Guinea Highlands Stock . The res t o f  the Jimi Val ley is  o ccup ied by peop le 
speaking languages o f  the Central Language Family o f  this S to ck .  Eas t  o f  the 
Karam speakers are the Maring , already discussed , eas t o f  them again are Narak 
speakers and the head o f  the valley is occupied by Kandawo speakers , the three 
languages forming a J imi Sub-family o f  the Central Family . The south-west  o f  
the valley is o ccupied by Melpa speakers ( cal led Hagen b y  Wurm) and the south
cent ral section by Wahgi speakers ( called Kumai by some ) , both of them languages 
of the Wahgi Valley and in separate Sub- families of the Central Fami ly (Wurm 
19 64 ) . 

The Jimi River rises in the alpine grasslands o f  the central mas sif  o f  
the Bismarcks and drains north-west  through a wide range o f  habitats  before 
leaving the survey area at  around 450  m MSL to j o in rivers from the wes tern 
highlands ; together they become the Yuat and continue to the Sep ik .  I t s  
tributarie s  drain the forested north-western end o f  the Bismarck Range ,  here 
generally lower than 2500 m MSL ,  and the Wahgi-S epik Divide , whose peaks decline 
from 3 700 m in the eas t to below 2500 m in the wes t . (This divide is the 
wa tershed between the S ep ik and Purari cat chments , J imi waters ultimately 
reaching the nor th coas t and Wahgi waters rea ching the south coas t . )  The main 
valley averages 8 miles ( 1 3  km) in wid th and is 45  miles ( 7 2  km) long within 
the s t udy area , i ts  shape and or ientation being lar gely de termined by  faul ting . 
I t is deve loped largely in greywacke , shales and sands tones , mos tly flat lying 
or gently dipping , whi ch has produced a topography of deeply incised rivers 
s eparated by broad , flat interfluves s tanding 1800 m MSL in the south-eas t and 
descending gradually north-west  to the p lain o f  the lower Jimi below 400 m MSL 
( Dow and Dekker 1964 : 7 ,  8 ,  2 9 ,  3 3 ,  35 , p late 10) . There are many large and small 
Ter tiary intrusions which have contac t-metamorphosed part of the s ediments , a 
fac t of  gr eat e conomic s i gnifi cance for the peopl e  o f  the val ley , for i t  is  
these me tasediments that have been quarried for axe s tone ( Chappell 1966 : 9 6 ;  
Bain et a l .  19 70 : 7 8 ,  7 9 ) . 

The Karam and Mar ing have a number o f  routes , mos t  remaining below 2250 m ,  
leading north t o  the Kai ronk and S imbai Valleys . The Kandawo and Gende us e the 
Jimi Gap nor th-wes t of Mt Herber t ,  which at 1830 m is the lowes t  of the many 
passes  into the Ramu , and they also use a track pas sing between Mt Herbert and 
Mt Wi lhe lm at 34 50  m .  S ome times the Kandawo us e a route high over the southern 
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shoulder o f  Mt Wilhelm to reach the Chimbu  Valley but the ir main route to the 
Chimbu and Wahgi Val leys is over a 2 9 7 0  m pas s into the Koronigl Val ley , where 
they have many kin . The Me lpa and Wahgi language speakers are linked to their 
southern relatives by tracks ris ing  to between 2000 and 2 500 m and cros s ing  the 
Wahgi-Sepik Divide in several places . 

The CSIRO s urvey ( 19 70 )  doe s no t include the Jimi Valley but soils  and the 
patterns of  na tural and induc ed ve geta tion resemb le those  of  similar altitude 
in the nearby Wahgi Val ley . There are extensive s tands of lower montane fore s t  
below 1 2 5 0  m as well a s  lowland rainfores t .  The lowes t part of  the val ley ha s 
large expanses of  grass land which comparison wi th o ther s imilar areas sugges ts 
is an thropo gen ic (Robb ins 1970 : 10 7 ; 1 9 63 : 5 0 ;  1960) , though the present  population 
is sparse and the o ccupation sites o f  earli er inhab i tants are no t prominen t ; 
thes e grasslands add to the wildlife  habi tats affe c t ing Jimi trade . Human 
oc cupa tion has a lso  affec ted nearly all  the vege tation o f  the middle and upp er 
valley , and c limax fore s t  is restric ted to ridge tops above 2000 m MSL and a 
few deep gullies . Mos t  ve getat ion is s econdary fores t ,  planted fallow trees , 
o ther woody garden regrowth and both tall  and shor t gras sland fallow , gardens 
and p lanted ornamentals . The north side of  the valley and nor thern tributary 
val leys have lar ge areas o f  short  grass land maintained by  burning . Swee t 
po tato as the dominant s taple is evident in the upp er and southern val ley ; 
popula tion densi ty decreases below 900 m MSL . 

The range of  al ti tude and vegetat ion provides a wide variety of  b ird and 
anima l  hab i tats : the lower valley has feral pigs  and is an important source o f  
mars upials  and cassowar ies fo r trade south t o  the Wahgi Val ley as well  a s  
supp lying skins o f  the Les s er Bird o f  Paradise and the fea thers o f  o ther lowland 
b irds ; the middle trac t also has the Les ser Bird of Paradise  and the upper 
valley has birds of paradise  o f  the higher a l ti tude fores ts . 

Good quality s tone axes were the special product of  the Jimi , made by Me lpa 
speakers us ing f ine grained hornfelsed metasediments ; they traded them in every 
direction . Vi tal imports , many of whi ch were re-exported , were shel ls , near ly 
al l from the north-wes t  and nor th . Sal t was imported from the nor th and wes t 
and the upper Jimi received some s tone axes from o ther quarries  many miles 
south and south-east of the Wahgi-Sep ik Divide . 

No monograph has b een published on the p eople o f  the J imi but those  
des cribing neighbouring peopl es o f  the  same language groups are relevant . In 
separa te paper s ,  R. Bulmer has pub lished some aspects  of the life  of the Kaironk 
Karam , espe cially in the f i eld of ethnoscience ( see b ib liography) . Maring 
s tudies have alr eady been cited . The principal mono graphs on the Melpa as  they 
were immed iate ly af ter contact  ar e Vicedom and Tis chner ( 1 9 4 3-8 )  and S traus s 
and Tischner ( 19 6 2 ) , and Reay ( 1 95 9 )  has des cribed the Wahgi speakers . Pos t-war 
Melpa society has been described by A .  S trathern ( 1 9 7 1 ; 1 9 7 2 )  and A .  and M . 
S tra thern ( 19 7 1 )  and there is an unpub li shed monograph on Narak social 
organisation by Cook ( 1 9 6 7 ) . 

Eighteen interviews were carried out  in the Jimi Val ley , four among the 
Me lpa , two Wahgi , two Chimb u ,  three Kandawo , three Narak , two Maring and two 
Karam . One Karam interview was also he ld in the upp er Kaironk Valley , in 
addition to  the thr ee already mentioned in the upper S imbai Valley . 

ASARO 

On the south-eas t s ide o f  the central massif  o f  the Bismarck Range rise 
the Chimbu  and Asaro Rivers , s eparated by Mt Kerigornna ,  the high point o f  the 
Asaro-Wahgi Divide ; for hal f of i ts length this divide fo rms the boundary 
between the Asaro and Wahg i  regions . Acro s s  the Asaro to the nor th-ea s t  Mt 
Otto is the centre of the last remaining large fo res ted area of the eas tern 
Bisrnarcks and caps the divide between the Asaro and Ramu ; thi s divide separates 
the Bismar ck Fall  and Asaro regions . 

The Asaro River flows south- ea s t  then south-wes t  through mainly metamo rphic 
and sedimen tary formations which have b e en pene t rated  by a numb e r  o f  minor 
intrusion s (McMi llan and Malone 1960 : 12- 5 3 ;  Ba in et a l . 1 9 7 0 : p late 1 )  one of  
which has hornfelsed the metasediments exploited by  axe makers living in  a 
small  wes tern tributary valley . The small  Ayondo River para l l els the middle 
Asaro and drains the s teep valleys be tween the Asaro Range and the Elimbar i 
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Range . The Asaro-Wahgi wa ter shed is inhabited by people speaking languages o f  
the Eas t Central Family - they live i n  the headwaters o f  the Ma i  River , a Wahgi 
tributary , as we ll as  in the Ayondo and Asaro Val leys .  The cul tural division 
between speakers of languages o f  this  Fami ly and tho se speaking languages o f  
the Centra l Family has already b een remarked and i t  is  realistic  t o  draw the 
regional boundary to separate them . 

The re gion is  nearly all  above 1500 m MSL except for a smal l pocket in the 
south- eas t des cending to 850  m along the lower Asaro River . Much of it is a 
man-made lands cape . Some 200 mi 2 ( 518 km2 ) o f  lower montane mixed fores t 
s urvives , 1 mo s t  o f  i t  above 2 250 m, but a third has been affected by exploi tation . 
Dis clirnax short  grass land covers 50  mi 2 ( 130  km2 ) o f  the lower s lope s but is 
now rarely gardened . Ano ther 50 mi 2 is  only lightly used , more than half  o f  it  
being under climax vege tation , mainly fore s t . Of  the  remaining 250  mi2 ( 650  km2 ) ,  
a quarter was intensively used , mos t  o f  the aggregations o f  cont inuous garden 
b e ing located on the f lood plain and alluvial fans of the upper Asaro Val ley 
(McAlpine 19 70 : 1 34 , 1 35 ) . 

Gahuku speakers live mainly north-ea s t  o f  the Asaro River and Asaro speakers 
south-wes t of  it (Wurm 1964 ; Sal i sbury 1 9 6 2 : 8 ) . Some clans o f  the Inaugl tribe , 
bilingual in Asaro and Chimbu , have been l iving on the wes tern side o f  the 
upper Asaro for s everal generations . There are conflic ting s tories about the 
length of the ir residence and their pattern of migration , though , like all  
Chimbu speakers , their o lde s t  tradi tions place their origin in the Chimbu Valley .  
They have close  rela tions i n  the upper Chimbu Valley and o n  the Bismarck Fal l 
wi th whom they maintain regular contac t . 

Wildlife is  res tricted to high altitude species o f  whi ch the mo s t  valuable 
are birds of paradise . Cas sowaries , presumab ly of  the dwarf species , are said 
to s till  exis t  in the Kerigomna-Bismarck  area but mus t be rare . The Red Bird 
o f Paradise  frequents planted groves of trees ; there are no feral pigs and 
domestic  pigs are an impor tant  export . Lowland b irds and animals are received 
from the Bismarck Fall , as  were shells and a few pots , some of the former being 
traded south-we s t  for salt . Good axes were made by Asaro language speakers 
near Koreipa in the middle o f  the reg ion and traded in all  direct ions , but they 
did no t go far wes t , for o ther axes came from tha t direction and from the south
wes t . A few of these , toge ther wi th some shel l s , wer e  received from the upper 
Chimbu via paths cros s ing the northern sho ulder o f  Mt Kerigornna .  Direct ro utes 
to the Bismarck Fa ll have already been ment ioned . Upper Asaro links to the 
s outh-we s t  cros sed Kerigomna high on the south side , avoiding the more populous 
par ts .  The people of the middle Asaro had many pa ths to the south-wes t ,  
especially over the low Asaro Range , and the S iane trave l led both wes t and south 
around the E limbar i Range through areas of  contiguous s e t tlement . 

The best  gene ral geographi cal des crip tion of the Asaro Val ley is by 
Howle t t  ( 1962 ) , while Read ( 1 966 )  conveys a vivid pic ture of the middle Asaro 
environment , people and their way o f  life . Newman (1965 ) has des cribed a group 
in the upper Asaro and Salisbury ( 1 9 6 2 )  has des cribed the S iane . 

Four interviews were carried out in the upper Asaro and three among the 
S iane . 

THE WAHGI 

Thi s  is the larges t region , ext ending through 80 miles ( 1 30 km) o f  the 
Wahgi Valley from near the head of that r iver to  wher e  it is j o ined by the 
Asaro and becomes the Tua . The populated part  o f  the valley i s  about 12  miles 
(20  km) wide for  its full length but the region also includes the tributary 
va lleys ( the mo st  important  being the Chimbu) and the headwaters of the P ima 
River in the south . The sparsely populated wes tern end o f  the Kubor Range and 
the country south-east of the Tua River were no t visited but wi thout them the 
region includes more  than 1400 mi2 ( 3600 km2 ) o f  o ccupied land . All of this 
has been settled by people speaking languages o f  the Central Family , who , in 
broad terms , have agr i cul tural , forest  and gras s land resources , s ubsistence 

1 Vegetation and land use measured planimetrically from the McAlpine and Saunders map ( 1970) , with 
crude percentage additions based on mean slope estimates of 30°  in forested mountains , 10° in 
the dissected alluvial fans , terraces and plains , and 20°  in the rest .  The map is based on 1955 
air photos and field data from 1957 , 1965 and 1967 ( ibid : l6 ,  1 7 ) . 
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economy , settlement pat tern , s o cial organisa t ion and general e thos o f  
remarkable homogenei ty .  

The region i s  oriented by the dominant north-we s t / south-eas t geo logical 
s t ruc ture , the inhabi ted part of the main valley b eing underlain by sedimentary 
and me tamorphic  format ions and the nor th-western half  filled by extens ive 
deposits  of Pleis tocene gravel and Recent alluvium .  Intrusive rocks occupy a 
rela t ive ly small  area ( in contras t to the mountain ranges )  but their p res ence 
has had great economic signif i cance in lo cali t ies where they have metamorphosed 
adjacent rock into excellent stone axe material . The f loor of  the middle Wahgi 
Valley cons ists  o f  moderately diss ected al luvial fans , and with adj o ining 
higher river terraces , this tract  forms a physiographic uni t  dis t inct f rom the 
wide f lat  plain of  the upper Wahgi  and the s teep r idges of  the res t of  the 
valley . Entering the region at 1550  m MSL , the river and its present flood 
plain are incised with increas ing dep th along their south- eas terly cour s e  
and a f t e r  the Koronigl  confluence the river c eases to meander and enters ' V ' 
shaped valleys ; be tween the Mari gl and Mai Rivers i t  has cut a gorge 200 m deep 
but it enters ano ther tract  of  ' V '  shaped valleys before i t s  j unction with the 
Asaro . 

The languages o f  the upper and middle Wahgi Valley , Melpa and Wahgi , are 
placed by Wurm ( 1964 )  in separate Sub- families ; the res t he regards as belonging 
to a Chimbu-Chuave Sub-family . Chimbu , known to  many s cho lars as Kuman , occupies 
the Koronigl and Chimbu Valleys and the area between them and ext ends in a 
narrow wedge south o f  the Wahgi River to the mountains . Dorn speakers  l ive to 
the south of them ,  mostly on the south-wes t  s ide of the Wahgi  River , and extend 
to the headwaters of the P ima River . To the eas t , be tween the lower Chimb u  
River and the Mai River , are S inasina speakers and Chuave speakers , the lat ter 
living on both banks of the Mai ; south-east  are Elimbari speakers and further 
s t ill , in the Wahgi-Tua bend are Nomane speakers ,  a small  group of  4000 . Only 
a few thousand Me lpa speakers live within the study area but Wahgi speakers in 
this region number 34000 ; speakers o f  Chimbu-Chuave languages total 145 , 000 . 
Wi th 180 , 000 p eople and a mean density of  about 150  per mi2 ( 5 8  per km2 ) o f  
arable land , i t  i s  no t surpri s ing  that the Wahgi region impr essed the f irs t 
white  vis itors as a vas t landscape ent irely dominated by man , a phenomenon no t 
previously s een in New Guinea . 

Excep t in the Pima Va lley where hab itation goes as  low as 750  rn MSL ,  all  
settlements are  above 1 25 0  rn ;  mo s t  ar e above 1 500 rn ,  even near the Tua River .  
In the upper Wahgi the lower hill  slopes , fans and higher terraces are favoured 
for hab i tation in pre ference to  the low , flat , swampy valley f loo r , but this 
is characteristic  only of the las t  100 years . In the upper and middle Wahgi , 
settlement rar ely goes higher than 2000 m MSL ; in the densely populated middle 
Chirnbu and in S inas ina i t  o f t en goes ano ther 100 m higher , sometimes to 2250  m .  
I n  these parts populat ion densities are commonly above 2 0 0  per mi2 ( 7 7  per km2 ) 
and some clans locally exceed 500 per mi2 ( 194  per km2 ) (Brookf ield and Brown 
1963 : 1 19 , 12 2 ;  Hughes 1966 : 7 7 ,  110) . The upper Chimbu  Valley is mos t  densely 
popula ted , and largely because of the long growing season impo sed by high 
al ti tude its o ccupational capab ility is lower , producing acute pres sure on 
resources - gardens there are as high as  2 700 m MSL .  Between the Mai River and 
the Wahgi-Asaro confluence population densi ties are les s and arab le land 
encompas ses an ideal cult ivation range of from 2 150  m down to 750  m MSL .  The 
Dom language area in and north o f  the Maril  Valley (Dom and Gumine dialec ts )  i s  
no table for  i ts  s teep slope s , and mos t  o f  the land has  been used  to 2200  m MSL . 
South o f  there , the Nondiri  dialect Dom and the Nomane speakers form an 
expanding fron t ier  o f  the Chimbu-Chuave Sub- family o f  languages and have access 
to the las t  rema ining ar ea of  rainforest  below 2000 m MSL . 

Mos t  o f  the remaining rainforest  is  restricted  to  mountains and r idges 
above 2100 rn and the lower edge has been much dis turbed . Sheltered areas above 
this altitude contain groves of nut pandanus . The res t  of the lands cape is a 
patchwork of gardens and fallow ,  large fields o f  sweet potato being prominent 
and fallow cons is t ing mainly of tall swo rd gras s , woody shrubs  and planted 
casuarina . Groves o f  trees are mainly casuarina and o rnamentals with a few 
pocke ts of remnant fore st  in inacces s ib le locations . At lower altitudes , 
usually be low 1 750  rn and close  to hous es , small  orchards o f  o il pandanus can 
be seen . The only s tabilised short  gras sland of any extent occurs in the 
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south- east , ma inly below 1 100 m MSL , and on the gravels o f  the middle and upper 
Wahgi be tween 1500 and 1 700 m MSL where it covers more  than 100 mi2 ( 2 60  km2 ) .  
McAlpine mapped more than 250  mi 2 ( 648 km2 ) of  the region as intensive land use 
(more than 75 per cent covered by anthropogenic vege tation of whi ch more than 
20 per cent was used during the las t 5 to 10 year s )  (McAlpine 1970 : map , 131 , 
134 ) , and ano ther 50  mi2 ( 1 30 km2 ) o f  intens ive land use lies o f f  the southern 
boundary of his map . 

As in the Asaro Valley , remaining wi ldlife is mainly restricted to higher 
al ti tudes , the mo s t  valuabl e  being b irds of p arad ise . At lower alti tudes the 
only valuab le spec ies  is  the Red Bird of Paradis e ,  common in groves of  p lanted 
trees throughout the valley . Nondiri dialect speakers in the south have acces s 
to lower altitude fores t near the Tua River ;  there feral pigs  and cassowaries 
can still  be found . Everywhere domes tic  pigs are a principal factor in 
subsis tence and exchange and are an important export .  Fores t products from 
lower alti tudes ( o f  whi ch the mo s t  impor tant are cas sowaries , marsup ials and 
their skins , and the feathers o f  lowland b irds ) are impor ted from the Bi smarck 
Fal l ,  the Jimi Valley , from Kamb ia in the southern Kubor Range and from the Tua 
region . Shells were impor ted mainly from the north , though some came from the 
wes t  and a few over the Kubors . Pot tery entered the Chimb u Valley from the 
Bismarck Fall but did no t penetrate far . The upper Chimbu and southern Dom 
seasonally rece ived lowland garden pro ducts , mainly o i l  pandanus , from the 
Bismarck Fall  and Tua respectively and the people  of  the middle and upper Wahgi 
rece ived smaller quantities from the Kambia region and lower Jimi . 

Pigments were impor tant in int ernal trade and some were imported from 
the  Bismarck Fall . Sodium salt  from a s ource near the lower Wahgi was traded 
out o f  the region to the north and south . The mos t  impor tant p roduc t was 
s tone axes , mos t  o f  them from two quarries in the foo thills  o f  the Kubor Range , 
one near the Tuman River c lo s e  to  the Me lpa-Wahgi  language boundary and one in 
nor thern Dom . The s e  were traded far and wide int o  all  the neighbouring regions 
and beyond . Axes from minor quarr ies  on the north s ide of the Wahgi River , 
including the upper Chimbu , were traded to a les ser extent . Axes from the Jimi 
quarries were received in quanti ty in the nor th and wes t and some reached the 
Tua region in the south- eas t .  Shells provided the only true t ransit  trade in 
produc ts from outs ide the region , mo s t  moving from north to south but some 
coming from the south-we s t  and continuing no rth . Overal l ,  the people of  this 
region were uniquely sel f-suf ficient , even for such rela t ive luxur ies as the 
best  quality s tone axes and sodium sal t ,  and were dependen t  on their neighbours 
only for durable  o rnaments  of  s ea she ll .  

The people o f  the Wahgi Val ley have been s t udied more  than any o thers in 
the central highlands and there are more than 250 pub lished references to them . 
The monographs on the Melpa and Wahgi s peakers have already been mentioned . 
Brookfie ld and Brown ( 1 9 6 3 )  have descr ibed the Chimb u ,  especially the central 
Chimb u ,  in the only full length geographical analys is  o f  a central highlands 
socie ty , and Brown has published a volume on these p eople  ( 1 9 7 2 ) . Many ar ticles 
by Nilles (see b ibliography ) provide data on material  culture , especially 
useful because of the continui ty of hi s obs ervations s ince soon af ter contac t ,  
and a valuable four-volume ethnography has been pr ivately issued by Bergmann 
( 19 70 ; 1 9 7 1 ) . Criper ( 19 6 7 )  has an unpub lished monograph on aspects  o f  
ceremonial exchange i n  upper Chimb u .  N o  monographs have been published on 
tradi tional culture in S inas ina and until  R . L . Hide publishes the results o f  
his  pres ent intensive research Chimbu data are mos t  relevant . Hatanaka ( 19 7 2 )  
has pub lished a s tudy o f  s o c ial  change i n  S inas ina and S inasina land use is 
discussed in Hughes ( 1 9 6 6 ) . There is  l i t t le p ub lished material on the Dom and 
Elimbari speakers and no thing on the Nomane . 

In the Wahgi  region , interviews were  carried out  at  four s i tes  among 
Me lpa speakers , six among Wahgi s peakers , nine in wes tern , central and southern 
Chimb u ,  s even in upper Chimbu , five in S inasina , seven in Elimbari ,  ten in Dom 
( two each in the Dom , Salt  and Nondiri  d ialects  and four in Gumine) and four in 
Nomane . 

KAMB IA 

This extremely rugged region has a small population speaking languages o f  
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the Central Family but s eparated from the ma in body o f  that Family to  the nor th 
by the high Kubor Range . For ty miles ( 64  km) long , 15  miles ( 2 4  km) wide and 
2 mile s ( 3 . 2  km) higher than the surrounding valley s , this great range marks 
the line of a north-we s t  to south-eas t  anticline which is one of the main 
elements of the central cordillera within the s t udy area . The eas tern par t 
consists  mainly o f  metamo rphic ro cks which have b een intruded by the granodiori t e  
tha t forms mos t  o f  the wes tern par t ; 

Although both nor thern and southern faces are deeply dissec ted , no gap s 
are lower than 3250  m MSL and much o f  the bulk o f  the range has been le f t  
s tanding as  high ridges extending south fo r several miles b e fore p lunging down 
to the fores ted lowlands o f  the Kaugel River , here 1000 m lower than the Wahgi  
Valley . Only four o f  the  many valleys have any permanent population and one 
of these  is  a very small  group indeed . The wes tern par t o f  the main range is  
even more spar sely inhabi ted ; i t  was no t vis i t ed but  the  few small  settlements  
are  located on r idges rather than in  valleys and are  at  higher alti tudes than 
in the eas t .  Excep t in the Monogo Val ley , se ttlement is res tric ted to the 900 m 
to 1250  m alt itude range , with the highest  gardens meeting the fore s t  at  1500 m 
MSL . P eople live as  high a s  1850 m at  the head of  the Monogo River and the 
fores t edge has been pushed up to 2000 m. Map 1 shows the approximate  position 
o f  the edge of the virgin forest above the gardened area but does no t show 
lowland fores t .  The lower montane type grades into the lowland type whi ch 
f ills the lower par t s  o f  all  the southern Kubor  valleys and covers the lower 
ridges as well as the wide valley of the middle Kaug el River . 

Highland and lowland birds and animals , including b irds o f  paradise , 
cassowaries and feral pigs , are regularly exploited , and skins and feathers and 
o ther fore s t  products are traded north-wes t ,  no rth- eas t and east to the Wahgi 
Valley and its tributaries .  Previous ly this trade was mainly in return for 
stone axes , sal t and shells . Some shells were received from the wes t in return 
for re-expor ted s tone axe b lades . 

No thing has been pub lished about the s e  people but  in material cul ture and 
social organisation they resemble their relatives in the middle Wahgi Val ley 
and the ethnographies cited for the upper and middle  Wahgi are relevant . The 
larges t  group are the Wahgi s peakers inhabi t ing the Mono go Valley who have 
moved there from the Wahgi Valley . The small cen tral Kambia group also has 
links with the middle Wahgi but in add ition has s tronger and p erhaps older links 
wi th Gawigi speakers (a language of the Hagen S ub-family) to the wes t .  Wurm 
calls their own language Aua , classify ing i t  as a s eparate  member of the Hagen 
Sub- family . These people and some in the lower par t s  of  the valleys to the 
eas t have a tradi t ion tha t  some of  their ances tors came nor th acro ss  the 
lower Kaugel . Today there is no communication in this direc tion and no connection 
excep t via the Gawigi speakers to the wes t .  However , the p eople of the lower 
Monogo Valley and those  l iving on the vol canic  p lateau nor th-wes t of Mt Au 
maintain marriage and trade links with speakers of a Mikaruan language south o f  
Mt Au i n  the Tua region . Kambia gardens are usually less  intens ive than in 
the highland val leys and some res emb le the par tially cleared mixed-crop fores t 
swiddens of  the Tua region . 

Interviews were conducted at eight centres . 

TUA 

This r egion is dominated by the dis sected cones o f  two P leistocene 
vo lcano es , Mt Au ( called S uaru by those living south of i t )  and Mt Kar imui ; 
they rise  to about 2 600 m MSL .  Mos t  o f  the peop le live in the 9 00 to 1250  m 
altitude range on the gently s loping vol canic p lat eaus . Thes e  have b een 
intensively eroded by s treams draining radially from the two mounta ins , with 
gorges of  up to 300 m deep and 2 miles acro s s . The grea t  Tua River divides 
the region in two , ent ering from the nor th-eas t at  about 600 m MSL , pass ing 
between the two mountains and leaving in the south-wes t at  about  400 m, near 
its confluence with the Poru River . I t  is a barrier to trave l ,  e specially 
a f ter rain on the highland s to  the north , and has been bridged regularly only 
in the far nor th- eas t and south-wes t .  These  long cane suspension br idges are 
not regularly maintained and are sometimes intentional ly destroyed . In its  
midd le portion the Tua is cros sed by raf t ( though on a t  least  one o c casion a 
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b ridge was built  there)  and in the south-wes t ,  by canoe .  Mos t  o f  the population 
of the region lives s ou th o f  the river . 

Eas t of  the plateaus are r idges and ' V '  shaped valleys  o f  sands tone , 
silts tone and shale with r idge tops averaging from 1500  to 1800 m MSL . To the 
south-wes t s imilar format ions are overlain by  precipitous l imes tone ridges and 
pinnacles between 1250  and 1500 m MSL with valley floors between 900 and 1 000 m 
MSL . Where the val leys are f il led with vol canic  material and alluvium they 
are well watered but many are drained by the ephemeral and underground s treams 
typical of kar s t land . 

Two language Families are rep resented , one of  them , Mikaruan , being 
dis tantly related to the Eas t New Guinea Highlands S to ck (Wurm 1964 ) ; it  is 
repres ented by Dar ib i : the only o ther language present  is Tundawe , a member of 
the Pawaian Family (Wagner 196 7 : 4 , 5 ;  19 72 : 11 ;  Franklin 1968b : 24 ,  25 , calls  
these  languages Mikaru and Pawaia ) . Nearly all  the people speak Daribi , Tundawe 
being res tricted to a small  group north-wes t o f  Mt Kar imui , many o f  whom also 
unders tand Darib i ,  and a sca t tered population on the Pio River in the south-eas t .  
Both groups  have tradi t ions o f  migrat ion from the wes t . 

Wagner ' s  196 7  monograph des cribes the p eop le and their environment and it  
is  clear from his  account  and from this p resent s tudy that many aspects  o f  their 
material culture and way o f  life  have been borrowed from the highlands during 
the present century , some of them s ince the extension of ' pacification ' that 
fo llowed the second world war . Growing sweet  po tato and keeping domestic  sows 
pos tdate ini tial contact with the p eoples o f  the Wahgi region (Watson 1965a : 
301 ; Wagner 19 6 7 : 15 )  and i t  seems likely that this o ccurred within the past  
100 year s ,  Wagner sugges t ing that i t  was as late as 1900 ; before this , for 
examp le , s tone axes were made from local r iver s tone , inferior to the highlands 
axes being us ed at  the time of  white contac t  ( 1 9 6 7 : 6 ) . Other aspects  o f  Daribi 
culture are dis cus sed in Wagner (19 7 2 ) . 

Nor th of  the Tua River and along the Pio River the population density is 
only about 2 per mi2 ( 0 . 8 per km2 ) ,  and even with a generous allowance for 
un cultivable land the figure is  s t ill  less than 3 p er mi2 ( 1 . 2 per km2 ) .  On 
the north ern and wes tern slop es o f  Mt Kar imui , where 6000 p eople live , the 
densi ty on arab le land is  les s than 20 per mi2 (8 per km2 ) .  Nowhere is  there 
pressure  on land and traditionally gardens were small  fore s t  swiddens , 
incomple tely cleared and unti lled . Sett lement was dispers ed , sometimes in 
large two- s torey defensive houses containing a small c lan or par t of  a clan , 
and some times in one-s torey hous es containing typically a group of  b ro thers and 
their families . P lanted sago and bread fruit were an impor tant part of the die t ,  
a s  were fores t fruits  and nuts , b irds and wild animals , including marsupials , 
feral p ig s ,  cas sowaries , rep tiles , fish and insects . In addition to the recent 
prac tice o f  keep ing domes tic p igs , the southern Darib i had a technique of 
maintaining s emi-domes ticated pigs in isolated p lantations o f  sago , a method 
also used by the people  of  the Tebera reg ion (Hughes 19 70 ) . Fores t products 
were exported but vigorous nor thern trade in s kins o f  marsupials and b irds of 
paradise  and parro t feather s  developed only as conta c t  with the people of the 
Wahgi region increased (it has expanded greatly s ince 1950) . Good s tone axes , 
sal t , shells and young p ig s  were received in return . In the pas t shells  were 
ob tained from the Tebera region to the south , largely in return for re-exported 
s tone axes , but during r emembered t imes this  became completely overshadowed by 
trade with the nor th . 

In this re gion interviews were conducted at  ten Daribi and two Tundawe 
s e t t lements . 

PORU 

L ike the Tua region , mo s t  of the Poru consi s t s  o f  a volcani c plateau and 
protruding l imes tone ridge s , the pyroclas t i c  material having come from the 
nearby P leis tocene vo lcano of  Mt Ialibu ; the nor th-eas tern por tion , as in Tua , 
consists  of  shales , s il t st ones and tuffaceous sandstone . However , as  a whole 
this region presents a very dif feren t  appearance , for the mean altitude o f  
settlement at  1500 m MSL i s  4 5 0  m higher than i n  Tua and the internal relief 
o f  mos t o f  the area is  les s than 300 m .  It  has b een s e t t led b y  highland people 
speaking Wiru , a language of the widely distributed Wes t  Central Family . Wiru 
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is the mos t  eas terly language o f  this group , and Wurm ( 1 964 )  p laces i t  in a 
Sub- family of  its  own . . 

The 1 6000 Wiru have occupied only about  300 o f  the habi tab le 5 0 0  mi2 

( 1 300 km2 ) o f  the Poru region , giving an e f fective population density on 
o c cup ied land of about 50 per mi 2 ( 1 9  per  km2 ) and a density per total availab le 
arable land of about 30 per mi.2 ( 1 2  p er km2 ) .  I t  i s  likely tha t much o f  the 
uno ccupied arab le land is regarded as unsuitable because of i t s  low alti tude . 
Fear o f  disease , especial ly malaria , may b e  the principal reason , as this has 
been g iven as a reason for  the limi tat ion o f  the frontier o f  highland settlement 
on the Bismar ck Fal l ,  in the Wahgi and Tua Val leys ,  and among the Kewa , the 
Wiru ' s south-wes tern neighbours ( Bundi PR 6 195 3-4 ; and 2 1956- 7 ;  Brookf ield 
and Brown 1 96 3 : 7 6 , 7 7 ;  Franklin 1968a : 7 ;  numerous reports  o f  patrols to  Bomai 
Census Divis ion f rom Chimbu ,  Chuave and Kar imui Patrol Pos t s , 1950-6 7 ) . 

The inhabi ted area lies  mainly between the Poru and Iaro Rivers  which r is e  
on Mt Ialibu and flow south-east  t o  the Tua and Erave Rivers ; within the southern 
par t o f  this zone s ink-ho les are common and drainage is largely internal . Much 
o f  it has been conver ted to  grass land , the remaining climax fo res t being 
res tricted to the upper slopes o f  Mt  Ialibu , the uninhabi ted nor th-eastern 
lowlands and the top s  and fur ther slopes of  the southern and south-eastern 
limes tone ridges . Within the settled area , regrowth fores t o c curs on ridge tops 
and in the deeper and s teeper gullies . 

There is  no pub lished monograph on the area o r  i ts people , but A .  S trathern 
( 1968 )  has briefly ske t ched the s imilari t ies and differences between the Poru 
and the upper  Wahg i environment s  and people , and further details are given in 
M. S tra thern ( 1 9 6 9 ) . Perhaps because o f  the greater sup p ly o f  land , the Wiru 
did no t plan t  as many trees ; their se ttlemen t pattern tended to b e  one o f  
nucleated hamlets  in contrast  t o  the s cat tered home s teads  o f  the middle and 
upper Wahgi Valley (M .  S trathern 1969 : 31 2 ) . Both socie tie s depended on sweet  
potato , had  sub s idiary gardens o f  mixed ve ge tables  and emphas ised the breeding 
of  domestic  pigs as valuab le i tems o f  exchange (A . S trathern 1968 : 5 45 ) . These 
authors have suggested that the dif ferences between the exchange sys tems o f  the 
Me lpa and Wiru may be  explained by their  relative loca tion in regard to  sources  
o f  valuables ; the  Wiru were off  the  beaten track (A . S trathern 1968 : 5 5 1 )  and 
had no specialised expor t s  o f  their own (M . S trathern 1969 : 32 5 ) . 

Some Wiru had access to  the resources of  the lower montane forest and 
o thers were able to explo i t  lowland fores t  also ; all were  able to take b irds o f  
paradise  which frequented copses  i n  garden land . But their  trade in these i t ems , 
though i t  was signi f icant , was handicapped becaus e  their main cus tomers to the 
north had closer  supp lies availab le . P i gments , especially a blue p i gment , and 
mineral oils  were exchanged only within the region . Although their two sal t 
springs were capab le o f  y ie lding dry salt they were no t used for  this purpose  
and there were no local sources of  good  axe s tone . The mo s t  important exports  
were domestic  pigs  though some imported salt and s tone axe blades  were re-exported . 
Axe blades came from the main highlands val leys , mainly via the western Kubor 
Range but some via neighbours near Mt Ialibu ; there was also an intermittent  
connection eas t acro ss  the  lower Kaugel River to  near Mt  Au . Shells  were 
imported from the Kewa , mainly from the we s t  though a few were received from 
the southern Kewa acro s s  the I aro River . The same is  true of a cosmetic  
vegetab le oil  even though some o il-yielding trees mus t have grown in  south-eastern 
Poru . Salt was imported from the we s t . Important changes o c curred in the 
na ture of the shell trade af ter Europ eans f irs t entered the Wahgi Valley but 
before direct European inf luence was significant in the Poru region . 

Interviews were conduc ted a t  ten p laces . 

TEBERA 

This remaining divis ion is  one of  the regiona l extremes in man- environment 
relationships , for it  is the leas t populated , the mos t  rugged within a relatively 
small al t itude range , the leas t ( though no t the las t )  conta c t ed by whi tes , and 
the region where hunting and sago gathering are important  means of sub s is tence . 
The entire area cons ists  o f  limes tone ridges trending roughly eas t-west  and 
averaging 1000 m MSL in the north and 750  m in the south ; the floors o f  the 
tributary val leys , some of them developed in silts tones , marls and sha les and 
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sometimes filled with alluvium, generally average about  600 m MSL , and the banks 
of the main s treams , the Erave , Pio and Purari , des cend from about 400  m to 
200 m MSL .  

Lake Tebera itself  partially f ills a shallow limes tone depress ion , the 
wa ter sur face in normal s ea sons b eing 5 mi les (8 km) long by a mile ( 1 . 6  km) 
wide ; i t  i s  about 6 3 0  m MSL . In mo st  p laces it appears to be only 2 to 3 m 
deep though the f irs t whi te visitors in 1938  found a p lace that was 15 m deep 
(Foldi Kikori PR 11  19 3 7-8 : 14 ) . The main sour ce is a s tream at the eas tern 
end and the lake is said to  have an outle t at  t imes o f  high water through a 
cave in the precipi tous ridge which forms its  northern wall . The eas tern end 
is being fille d  by an active del ta where the people  have lived from time to 
time . Res idual  p innacles o f  limestone j ut out of the water in s everal p lace s ,  
the two larges t being the s i te o f  a de fensive hamle t .  

I t  is on the alluvium o f  the valley f loors and on the s tructural benches 
and alluvial terraces bes i de the main rivers that people have mos t  of their  
settlemen ts , sago and gardens . Mass ive cliffs  overhang the  rivers in  many 
places and the lands cape in general consis ts  o f  blind valleys and enclosed 
depres sions s eparated by the sharp ly weathered edges of  bare limes tone ; 
in ternal relief varies between 90  and 250 m ,  much o f  the terrain consists  o f  
kegelkar s t , and dol ines and b l ind valleys  a r e  the rule . Some o f  those  wi th 
blocked drainage have been p lanted with sago , as have a f ew ar tificial swamps 
created by damming creeks . Many regular routes require the use o f  ladders . 
Almo s t  the whole  area is  covered in lowland fores t with minor o ccurrences of  
swamp . 

Overal l ,  the population density  is les s than 2 per mi2 (0 . 8  per km2 ) but 
much of  the region lacks any permanent population - dep ending on the hunting , 
sago-making and gardening pattern o f  ea ch locality , peop le effectively occupy 
clan territory at anything f rom 1 per mi 2 up to 5 per mi2 ; set tlemen ts  o f  
from 50  t o  1 0 0  people  separated b y  from one t o  three day ' s  trave l are normal . 
S ince pacification , nucleation has occurred a t  two centres in the south-eas t 
but this has been ba lanced by dispersion from o ther places because i t  is less 
ne cessary to ga ther together for protection in large for tified  houses . In 
the no rth-wes t there has been les s  change and there feuding was normal 10 years  
ago , some deaths o ccurring in the two years prior to  this  field-work . In the 
south-eas t smal l fami ly groups can be found living in isolated houses surrounded 
by small  gardens close  to patches of sago . Throughout the region , relocation 
of  s e t t lement by individuals and group s  is common ; res idence appears to have 
been even more ephemeral in the days of active warfare for small abandoned 
gardens and rarely used sago s tands are s cat tered in the bush . Mixed gardens 
are p lanted in small patches  of semi-cleared fores t and in the recent  pas t 
the only pigs  around s e t t lements were cap tured feral young , killed before 
reaching breeding age . As in the southern Tua region , some groups  contro l 
semi-dome s t i ca ted pigs in sago patches iso lated from sett lements and gardens 
by barriers of limes tone or water . Hunting and trapping continue to supply 
much of the die tary pro tein , fish are caught in the main rivers and in Lake 
Tebera and fores t frui t s  and nuts are gathered in season . 

The peop le have no t been described in any p ubl ications . They speak 
languages o f  the Mikaruan and Pawaian language · Families (Franklin 1 9 6 8b : 24-6 ) ; 
thos e  in the north-wes t  s peak Foraba and those  in the south-eas t speak Tundawe 
(Wagner 196 7 : 5 , 242 ; 19 6 9b : 9 1 ;  letter , 1969 ) . (Franklin calls the latter 
Pawaia and the former bo th Polopa �nd Kewah . )  The way o f  life o f  the Foraba 
speakers wi thin the region is very different from the people to their north , 
though some of  their charac terist ics  ar e shared by the outlying Daribi groups 
and the Tundawe of the upper Purar i and lower P io . The no rthern Tundawe show 
a gradual grading in to many o f  the characteris t ics  o f  the Tua region . Both 
Tundawe and Foraba tend to have a lighter physique than their northern neighbours , 
and though all build large fortif ied communal houses , thos e  o f  the Daribi are 
distinctive (see  Wagner 1 9 6 7 : 18) . In the pas t ,  some Tundawe built  in the same 
s tyle . 

The region had no exclusive products ; there is  a t  leas t one saline spr ing 
but it was no t us ed for salt-making ,  sago and fores t products were ubiqui tous and 
the people of surrounding areas had acces s to their own supp lies . Some animals  
and bird  fea thers were us ed in  exchanges but  only shell ornaments and s tone 
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axes were valuab le and trade tended to  be local and on a small s cale . Shells 
were re ceived mainly from Pawaian speakers  to  the south-eas t  on the middle 
Pura r i  River though a f ew came f rom the Kewa to  the south-wes t  and wes t and 
from small groups in the b ush to the south . S ome o f  these were re-exported 
north to the Tua together with a lit t le locally produced cosmetic  vege tab le 
oil ; in re turn they go t s tone axes , some being re-expor ted south . Af ter 
Europeans entered the highlands , small amounts of  salt were received from the 
Tua region , and the small  quantities of shell  ornaments coming f rom the south 
were greatly outweighed by new supp lies of shell ornaments from the north . 

One formal in terview was held wi th Foraba speakers at  Lake Tebera , one with 
Dar ib i living on the lower Tua and three with the Tundawe of  the lower Pio and 
up per Purari Rivers . 
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V MI NOR MI N ERA L  P RO DU CTS 

INTRODUCTION 

The main products  exchanged , the ir general regional location and their 
in ter-regional movement have been mentioned in the p re ceding chap ter . In this 
chap ter and the next , each trade good  dependent on the exp lo i tation of a mineral 
resource will  be describe d ,  toge ther with i ts location , method of extraction or 
co llection , processing and manufactur e ,  and where appropriate and known , i ts 
packaging , s to rage and method o f  trans port . However , i t  i s  impo s s ible to 
completely compar tmentalise  des crip tion of individual produc ts and details o f  
their trans fer , and i n  any case i t  is no t des irable to  d o  so , f o r  some goods 
exemplify wider aspects  o f  the overall traf fic  better than others ; henc e ,  
while these chapters are p rimari ly concerned with the productive technology and 
reasons for trade of par t icular goods , more general ques tions are discussed 
where f i t ting . 

As said in Chap ter I ,  mineral produc t s  include three types o f  goods - s tone 
tools , pot tery and p i gments - that satisfy all four sets  of criter ia imposed 
by the need to answer geographical , e cological , economic and his torical ques t ions , 
and one good , sal t , which meets  three o f  the s ets . In the case o f  s tone too ls 
and pot tery , the raw mater ials , shape and ornament are diagnos tic  of their 
source . In the future i t  may b e  possible to t race mineral pigments to known 
quarries by the use o f  X-ray dif fraction techniques , for natural occurrences 
of  the rarer and bet ter examples are few and only these travelled far from their 
sour ces . 

The o ther i tems to b e  cons idered are sal t , mineral oil  and a tonic  for 
domestic  pigs - the las t a fine example  of ent repreneurship . The trade areas 
of  mineral oil  in the s tudy area were paro chial but wi thin each i t  was s ignificant 
as a cosmetic  and medi cinal unguent and as a compet i to r  for co stly imported 
vege table oil ; e ls ewhere it was traded widely . 

The place of  salt  is more complicated . There were two main categories , 
sodium salts  obtained from mineral depos i ts and po tas sium salts  extracted from 
plants  but mos t  of the processes for ob taining the former involved the addition 
of  organic mat ter , particularly carbon compounds , and in many of  the p lant 
salts the organic compounds were reduced by proces sing . In  each cas e it was a 
mineral tha t  was r ecovered and refined , and the close  relationship be tween 
bo th kinds of sal t in production , distribut ion and consumpt ion makes i t  
essential t o  consider them together . 

This chapter deals with sal t , mineral oil , pigments and the pig tonic ; 
the next deals wi th pot tery and s tone axes . Map 2 shows the lo cat ion of  the 
salt springs , source s of no tab le mineral pigments  and the tonic ,  potte ries and 
s tone quarries . 

SALT 

The pa tterns of pro duc tion and use of such an ancient condiment as salt 
are deeply imbedded in the comp lex cul tural his tory o f  New Guinea . Freund 
et a l .  ( 1965 : 1 9 )  have sugges t ed that the main p lant used in making an important 
trade sal t in the eastern highlands , Coix gigantea Koenig ex Roxb . , 1 may have 
been introduced from south-eas t Asia for  this  purpose . So far i t  has been 
co llected by bo tanis ts  only from s ites where i t s  presence could be explained 
by es cap e from cultivation . Where it  is used for salt  making  it is cul tivated 
in na turally marshy or specially irriga ted f ields of  up to 30 acres (Freund 
et al . 1 9 6 5 : 1 7 ;  C larke and Hughes 19 74 ) . The manufac ture , us e and exchange 
o f  d i f ferent kinds o f  salt  has w ide phys io logical , e conomic and social 
ramifi cat ions . As salt water , and as  a prepared condiment sodium salt was 
important in diet ; its  iodine content appears to have p revented goitre and 
endemic cre tinism (P . Pharoah pers . comm . ) .  Much wo rk is now in progress on 

1 The Index Kewensis ( 581 )  and Burkill ( 1 9 3 5 : 6 37 )  regard this  as a variety of C. laahryrrri-jobi L . , 
but amongst other distinguishing characteristics Henty ( 1969 : 5 3 )  describes C. gigantea as a tall 
perennial and C.  laahryrrri-jobi as a short annual , noting that the former is the one cultivated 
for salt making . 
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the role o f  common salt  in the phys iology o f  an imal s ,  including humans , and 
i ts p lace in New Guinea die t s  has re cently begun to be studied . In i t s  dry 
form the best  sal t was a luxury to be used on sp ecial o ccas ions and o f f ered to 
vis itors ; it was essent ial fo r ceremonial foods like pork , when it  was o ften 
chewed toge ther with garden ginger ( re garded as spiritually powerful all  over 
New Guinea) or  wi th the leave s o f  a variety o f  forest  ferns , vines , shrub s  and 
trees . The S inas ina , for example , lis ted the fol lowing plants (R . Hide pers . 
comm. ) - bigego l ( fern or shrub ) , borrruge ( shrub ) , bonasigikan (vine ) , bogorekan 
(vine) and dw.uidame ( tree )  - all eaten raw wi th sal t . I t  was wide ly used in 
magico-re ligious ri tual , ceremonial g i f t  exchange and in marriage p ayments , 
and everywhere it  was a highly valuab le , semi-durab le ,  divisible commodi ty . 

New Guineans do no t use the categor ies o f  sodium and potass ium salts , 
though they dis t inguish between the tas tes o f  these two types , o f ten without 
knowing the nature of the raw ma terial or  the p rocess  of manufacture . Within 
the s tudy area and to the west  of it sal t s  whi ch we now know were sodium sal ts  
were more highly valued and commanded much wider trade areas than po tas sium 
salts , the range s o f  the former gre atly exceeding even the widely traded p lant 
salt  prepared by the Kukukuku . The exchange value and re lat ive importance o f  
the Kukukuku sal t within it s own sphere , however , was very s imilar ( see Freund 
et a l .  1965 ; S inclair 1966 : 5 6-62 ; Godelier 1969 ; Clarke and Hughes 19 7 4 ) . When 
early white travell ers o ffered modern store sal t to New Guineans i t  was at  
first  o f ten rej ec ted , but the  degree o f  revulsion describ ed by S inclair , when 
Kukukuku people spat it out in dis gus t ( ib i d : 59 ) , may have been experienced 
only by peop le unaccus tomed to  the tas te of sodium salt . In places where 
na tive sodium sal t had p revious ly been eaten , initial  suspicion of the new 
whi te subs tance was usually rep laced by eager accep tan ce immediately it  was 
tas ted , and in these  areas store salt could be exchanged for vegetable  foods by 
the firs t exploratory patrol s .  Thi s  was the experience ,  for examp le ,  on the 
Bismarck Fal l (Wake ford Kundiawa PR 2 1949-50 : 2 ) ,  in the Kambia region 
( Corrigan Minj PR 3 1951- 2 : 5 ) ,  in the Poru region ( Sheekey Mendi PR 5 195 2- 3 :  
7 ,  8) , among the Kewa north o f  and along the Erave River ( Faithorn and Champ ion 
Kikori PR 19 1 9 28-9 : 1 6 ,  19 ; Clancy Kutubu PR 2 1949-50 : 31 ,  32 )  and the Foraba 
of the lowe r Erave ( Faithorn and Champion op . c it : 21 ;  Sheekey op . ci t : l 3 ,  14 ) . 

Kinds of  sal t are named for their source , whether i t  is s imp ly the water 
from a part i cular spring o r  salt p rep ared from water from tha t spring or  from 
a ce rtain plant or acquired from a particular group , the original source being 
unknown . While describing the se salts  in terms of na tive and scientific  categories , 
comparat ive data from other areas wi ll be examined . The f inal section dis cusses 
the overall pattern of salt manufacture and exchange and sugges ts an exp lana tion 
for the compl ex pattern of demand for  salt of dif ferent types . 

Springs in the Hi lls Region 

There is  no evidence that salt  made from s ea wat er ever ent ered the area , 
though i t  is pos s ib l e  that  i t  reached the Hills  region unrecorded in the 
nine teenth century . Mikloukho-Maclay reported that salt-impre gnated dri f twood 
was carried from As tro labe Bay into the hills  as  gifts  to  friends ; apparently 
it  was burned and the ash used as salt ( cited by Harding 1 9 6 7 : 35 ) . However , 
Garia informants could not recall  using salt in pre- contact times and said 
that they were sure they had no t made it  locally . They collected the 
heart-shaped leaves of a yellow f lowered p lant cal led poko , possibly a pepper , 
dried them inside the house and used them as a spice wi th mea t , regard ing it 
in some ways as equivalent to  mode rn salt . 

However , they had a saline spring near Ip ino lo and ano ther is said to 
have recently been exposed by an earth fall near Yonipa . An o ld man said tha t 
he had heard when young o f  ano ther spring in Sopu territory and years later , 
after a miss ion worke r sett led in Garia territory (no t before the late 1920s 
by Lawrence ' s  account ( 1 9 64 : 5 4 ] ) ,  he saw it  near Umiak . A saline spring typical 
of  those in the no rth-east ern Hills region was seen j us t  north o f  the s tudy 
area . Sal t water and inf lammab le gas bubbled slowly out o f  the ground forming 
a t iny tributary of Waia Creek , itself  a tributary of the Nokun River . The 
flow was said to be grea ter in the we t season (as was said of mo st  salt springs ) 
but then the sa lt  con tent may be d iluted . A Girawa sago s tand was nearby and 
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as the spring was near the border o f  Girawa and Karue land , in earlier t imes 
members o f  both language .group s  col lected wat er from this spring for cookin g .  
Now that store salt  i s  availab le only tho se l iving close  t o  such springs use 
the water for cooking or  a s  a medicinal drink . 

Spr ings in the Ramu and B ismarck Fall  Regions 

Use by members of two language group s  was also normal for Korakura salt  
spring at  400 m MSL near Mondisipi  in  the  lower foo thills  of  the  Bismarcks . 
I t  i s  the only spring reported in the central and eas tern par t o f  the Ramu 
Valley or Bismarck Fall , and al though it was in the territory o f  the Ramu 
people , nearby Gentle speakers also used it . Kandawo info rmant s  in the upper 
Jimi Valley s aid  that they knew o f  two o ther saline springs lower down the 
Ramu Val ley , one on Igili  Creek whi ch j o ins the Marum River and anothe r  near 
the Mambu River used by the Aindem villagers ; they thought that they had no t 
been used for making sal t .  Springs in the upper S imbai  Valley were men tioned 
in the previous chapter . They are on the north s ide of the val ley and were 
used by both Mar ing and Karam speakers for drinking and cooking and for making 
salt evaporation over fires . The Jimi Valley Maring said that they called 
the product kura ( c f . Korakura) and the Karam o f  the S imbai said they called i t  
twribei , the name o f  a p lace near one o f  the springs . Thos e  o f  the Jimi of fered 
indek , pe rhaps the word f or s tore s�lt . The S imba i  Karam were s till  making i t  
in quanti ty in the late 1950s . Attenborough saw men in more than one hut near 
a spring on the main route to the Asai  Valley evaporating the water in ' cauldrons ' 
o f  we t mud lined wi th banana leave s set  on top o f  rough stone ovens ( 1960 : 90 ) . 
He was s hown a small  leaf package o f  we t grey salt  which it  had taken a week 
to make . It is no longer traded but the Karam said that old men s t ill  
occasionally make it  fo r ceremonial use . 

The Mar ing o f  the lower S imbai t o ld Clarke that they used Kangarau spring 
in the middle S imbai . Water was evaporated in l eaves on s tone s over a fire , 
slowly drying into  ' rocks ' , when it was s to red  in yibona , the bo t t le gourd 
(Lagenaria siceraria) ,  the commone s t  storage container in that area (pers . comm . 
19 71 ) . Rappaport has said that the Maring ceased to make salt  ' some years ' 
before his f ield-work began in 1 96 2 . Although it  had no t been analysed he 
was cer tain that i t  was a sodium salt . 1 I t  was the Maring ' s  mos t  important 
trade goo d ,  fetching s t one axes , shells  and p igs from the south . (Rappapor t  
19 6 7 : 2 3 ;  19 6 7 [ 19 68 J : xv ,  105 , 1 3 6 , 1 37 . )  One o f  the S imbai  Karam s a i d  that their 
sal t had some times been t raded north to the Asai in return for f eathe rs . 

The Ramu peopl e  call the water from their  Korakura spring totanam and 
say that long ago , be fore anyone now alive can remember , they did no t know 
how to make salt  from i t ,  though they drank it and cooked with it . The Gentle 
call the water weru nogai , nogai also b e ing the name of a red flowering plan t  
from whi ch they made a sal t ; i t  i s  no t i n  t h e  lis t o f  p lan ts used i n  salt  
manufac ture given by Aufenanger and Ho ltker ( 1 940 : 5 7 ) . 

The s tory o f  the creation o f  this spring is typical o f  the myths a ttached 
to the discovery o f  such impor tant resour ces elsewhere in the s tudy area . Many 
generations ago a Ramu man cal led Erinowai was hunting in the fore s t  and 
collecting fruits  and edib l e  leaves when late  one afternoon he came to Korakura . 
There was no spring there in those  days . At dusk , a woman called Yombrindi 
from Womkama in the upper  Chimbu Valley came wander ing by . Erinowai asked her 
wha t she was doing and she said that she had become los t and that i t  was dark 
and there were no houses near , so they slept  to gethe r  and copulated s everal 
times . Next morning he went o f f  a shor t way but when he looked back was 
unable to see her .  Hurrying back he s craped away the pile  o f  leaves on whi ch 
they had slep t and exposed  a ro ck embedded in the ground in the centre o f  
which was a vulva shaped hole oozing water . Dipping his  f inger in i t  he tasted 
i t  and found i t  to  his liking , s o  twisted  a leaf into  a cup and drank s ome 
more . The present Ramu inhab itants  o f  the locali ty are all des cended from 
these two , i t  is said , and ever s ince have d runk f rom this spr ing . Years 
later the ir Gentle relat ions came and taught them to  evaporate the wa ter over 
a fire and colle ct  the salt . As  in mo s t  of  these tales , no one is bothered 

1 It  has now been analysed by  P .  Pharoah ahd i s  indeed sodium salt . All salt springs analysed in 
central New Guinea have contained significant sodium . 

8 0  



by the paradox of  Yombrindi ' s  disappearance and their descent from her . 
On the banks o f  the Ramu this story was rep eated a lmo s t  word for word 

wi th the added detail that the sp ring water was the genital emiss ions o f  
Erinowai and Yombrindi .  At Mondisip i  and b y  the Ramu , the male ances tor was 
said to have come from Ingo i near where the Garia now l ive . In the past  the 
river people married mainly with the Gende , they said , but  now mos t  of thei r  
marriages we re toward t h e  nor th-east ,  bo th i n  the ge tting and giving of  women .1 

I t  i s  o f  interes t  that the female ancestor was a Chimbu and not a Gende 
and that she came from Womkama , the p lace given by all  the speakers of  
Chimbu-Chuave languages as  their ances tral home . An origin myth co llected in 
the upper Chimbu Valley in 1955  included a reference to the magical occurrence 
of this salt  spring . The woman ' s  name was given as  Yombogange , wi fe of  Mondo , 
both founding ances tors  o f  some upper Chimbu  tribes . She had fled over the 
pas s to the Bismarck Fal l in shame after helping to eat  Inaugl , one of her 
own sons who had been kil led by his b ro ther , Kukane - (Wolsey Chimbu PR 6 
1955-6 . )  A vers ion collected at Womkama by Griper ( 196 7 : 35 )  gave her name as 
Gainagle and said that at  that t ime Gende terri tory was uninhabi ted , Gainagle 
being found by two hunters from the Ramu . 

The Gende o f  the Baia and upper  Inbrum Rivers who are clo sest  to  the 
Korakura spring are sep arated from the Chimbu Kukane and Girai-Tamagl tribes 
near Womkama by o ther Gende groups and the entire Dengla-Maguagu t ribe , all 
enemie s at  various t imes in the pas t . In former t imes , marriage beyond one ' s  
immediate neighbours was rare . Perhap s the ident ity o f  Yombr indi i s  a folk 
memory o f  the Dengla-Maguagu ' s  own mi grat ion north f rom near Womkama , repor ted 
by Brookfield  and Brown ( 1 9 6 3 : 80 ,  81 )  o r  o f  a t ime be fore direct Chimbu-Ramu 
contact was broken by a no rth-westerly movement o f  Gende from the Asaro . The 
Gende are an extreme out lier  o f  the Eas t-Central Language Family and such a 
movement would f i t  the s to ry of  the later arr ival of  ' Gende re lations ' wi th 
the technique of sal t-making . 

Today o ld army j erry cans and cooking pots  lie near Korakura spring , for 
sa lt was made there unt i l  about 1958 . The water s till  wells out of  the ro ck 2 
over gravel and into a shallow pool  some 3 m2 in the dry season , the muddy 
bo ttom a wa llow for feral pigs . Now , apart from occasional medicinal use , i t  
is us ed only as a hunting lur e ,  for  b irds dr ink from i t  throughout the day in 
the dry season and f lock to i t  near sundown . I t  tasted s lightly salty and 
sulphurous . 

About 250 ml of  water was co llected from near the source for analys is  and 
found to contain 5 grams per litre of sodium and 16 grams of chlorine , and a 
li ttle calcium,  magnes ium ,  potass ium and iodine . (Details o f  the analysis of  
water from three springs are given in Table 4 . ) 

Sal t prepared from Korakura water was called kwanaua by the Ramu peop le , 
gia by Us ino speakers , toru by the Gende , togl by the Chimbu and to l by the 
Kandawo . The Ramu p eople call modern s tore salt  by the same name though the 
other groups have s eparate names for i t . A week ' s  boiling in an unspecif ied 
number of metal containers  would produce enough salt to fill  four or f ive bamboos , 
indicated as about 7 cm diameter and 60  cm long . Us ing the old  technique o f  
bo i ling i n  containers o f  banana leaf would take three weeks . Th i s  would yield 
about 10000 cm3 ( 610 in 3 ) o f  salt  presumably with much mois ture s ti l l  in i t  and 
probably weighing clo se to 13 . 5  kg ( 30 lbs ) . By all  accounts , and from the 
evidence of salt seen in the Poru , it dried fur ther while s tored suspended from 
the raf ters of hous es in the smoke of cooking fires , but in conditions of high 
humidity it ab sorbed mois ture readi ly . We ll made , i t  was said to be  'white ' 
in colour but would blacken i f  over-dry ing was attemp ted . 

Aufenanger and Ho ltker s ay tha t gourds about 1 7  cm x 10 cm were used for 
s toring sal t and fat , but do no t mention the much larger b amboo containers 

1 It may be rewarding to test the Ramu area for asyl!UOetry in marriage exchanges ,  past and present , 
for it was one of the regions most dramatically affected by the arrival of European wealth . From 
a complete dependence on the inland for stone axes , it suddenly became dependent on the northern 
hills  for steel axes , and very early received steel from the hands of Europeans themselves .  This 
region also long ago received the increased suppl ies of shells  that followed pacification near the 
coast ( c f .  Sal isbury 1956b) . 

2 Folk tales commonly describe cleft rocks as gynecornorphic but in support of the Korakura creation 
myth I record the observation that this one is exceptionally vulviform and vaginate . 
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Ch l o ri ne 

Sod i u m  

Cal c i u m  

Magnes i u m  

Potassi u m  

I od i ne 

Sul phate 

Kora k u ra Ar ia  

1 6 . 1 9  9 .535 
5.548 4 .58 
0.82593 0.0672 1  
0.4 1 27 0.02824 
0.0746 0.03036 
0.0059 0.0038 
0.00357 0.0 1 46 1  

Anal y s i s  b y  M iss B .J .  Stevenson, 

R esearch School of Che m i stry , A N U  

Kenkeren 

5.72 
2.69 1 
0.09069 
0.03709 
0.02 1 6  
0.0089 
0.0035 

( I n  response to a q uery f ro m  a nother research chem ist who observed that these f igures 

represented an excess of anions,  M iss Stevenson has suggested ( 1 973)  that the excess ive 

an ions  would be bal nced by cations in el ements and g roups not analysed for . )  

Table 4 Analysis of  salt water from three springs ( soluble solids , grams per litre) 

(1940 : 5 7 ) . Such a gourd would hold about 1250 cm3 and weigh about 1 . 6  kg 
( 3 . 5  lbs ) . As these ob server s f irst  worked at  Guiebe near the Gentle clans who 
ac tually made salt and less  than 10 miles from the spring , their observat ions 
sugges t  that the bulk packages had already been broken down to an eighth of  their 
original s ize soon after leaving Mond isipi  and that perhaps smaller batches and 
packages were made more often than today ' s informants  cared to ment ion . In spite 
of  their proximity to Korakura ,  these  early miss ionaries apparently were unaware 
of the spring and salt making process and believed tor>u was one of  many plant 
sal ts  ( ibid ) . (Onoru , also in their l ist , was not a plant salt either , but they 
could no t have known that , for it came from far away near the Wahgi River . )  

Most  salt  l ef t  the manufacturers in bulk in the original bamboo and gourd 
containers ,  a single bamboo fetching a medium s i zed p i g  or  good s tone axe , 
values which increased with dis tance from the source .  In upper Gentle such a 
quantity already bro ugh t a very large p i g .  From the Ramu peop le across  the 
river and from the near er Usino speakers , salt  brought  shells and fore s t  
products us eful f o r  trading into the mountains . A gi f t  o f  s a l t  t o  a relative 
would be sometimes mat ched by a pot  in return . Gentle speakers of  the middle 
Marum River who were not related to the Mondisipi  people said . tha t al though it 
was highly dangerous they had o c casionally gone to  make salt  at  Korakura 
themse lves but did i t  badly and were in cons tant fear of at tack . 

Ko rakura salt was traded to the Kandawo o f  the upper Jimi , mainly for s tone 
axes , but did no t reach the Narak . It  was known in gourd- s i zed quan t i t ies in 
the upper  Chimbu , where axes and p igs were given for i t , and in smal l quantities 
reached as f ar as  the middle Chimbu  Valley . From the upper Chimbu and upp er 
Jimi , sma ll quantit ies occas ionally reached the upper Koronigl . Inaugl tribesmen 
sometimes gave i t  in small  amounts  to their relat ives in the upper Asaro but 
i t  was no t used in the Tauya Val ley of  the Bismarck Fall . The lower Tauya River 
marke d its eas tern limi t in the Ramu and it did not reach the Hills re gion . 

The extent of  local knowledge o f  such valuab le resources as salt  springs 
raises ques tions of  the intensi ty and his tory of forest  use in general .  This  
re gion has  many square miles o f  uninhabi ted forest  that  has  never been gardened . 
I f  all such springs are known i t  implies that i t  has all  been hunted over and 
prospected for fruits , l eaves and fibres , men or women having at some time or 
another walked over every r idge , watercourse and hillside . A p rac tical man 
from upper Gende with lit t le respect  for the creation story said that i t  was 
probab ly birds that led Ramu hunters to the spring . Some wes tern high lands 
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sal t-makers say tha t birds le d them to the ir spring (Anon 1 9 7 2 : 11) . The 
comprehens iveness  of resource knowledge and resultant trading advantages are 
examined again in re lation to s tone quarries . As far as salt springs are 
concerned , the evidence sugges ts  that all  were known . 

Springs in the Poru Region 

The Wiru have two salt springs one o f  whi ch has b een developed as a lure 
for trapping wild life . The o ther occurs in the far north of the terri tory in 
the bed of  a creek flowing towards the Kauge l River . I t  i s  claimed by the 
people of  Aria , the neares t s e t t lement of any size , but wat er from it is also 
co lle cted by the related p eople o f  Moro and Moria , by permission , i t  i s  said . 
The sal t wa ter is called lora and was used medicinally and for cooking . I t  
was no t traded  but given free ly to relatives and friends and rarely went 
fur ther than Ibei Creek , j ust  south of thes e s e t tlements . 

For a detailed descrip tion o f  the s i te itself  and for a samp le o f  the 
water I am indeb ted to Mr Pe ter Andrews , in 1968  Patrol  O f f icer , Pangia Patrol 
Post . The spr ing  occurs a s  a do zen outlets in the bed and lower bank o f  a 
creek ,  itself  known as Lora , three hour s ' walk nor th o f  Ar ia . Mr Andrews and 
his companions diverted the main s t ream to expose the places where salt  wa ter 
and gas bubb led from the grave l and rock . Some openings emitted mainly gas but 
o ther s  flowed s trongly , and when widened , p rovided j e ts o f  water ' like a weak 
garden hose ' , opaque and milky with little  odour . Analysis showed the water to 
contain 9 . 5  grams of chlo r ine per l itre and 4 . 6  grams of sodium;  o ther elements 
including potass ium and iodine were pres ent in t races only (see Tab le 4 ) . 

The second source is in the south-west  at  1 7 7 0  m MSL near the top of  a 
hill close  to Kenkeren village . S eparate out lets emerge over an area o f  five 
acres of open forest , much of it swampy , some dis charging mainly a grey muddy 
liquid and inf lammable gas ,  a few being s lightly oily . Typically they are 
grouped on grassy  mounds , each outlet  with i t s  own mud pool o f  from 20 cm to 
1 m acros s . During the wet season the f low increases . The vege tation has 
been killed wi thin 25  m of each spring and dead and defoliated trees extend 
further on the downhill  s ide . The oily grey mud is app lied to skin sores on 
humans and pigs . 

Nearby are two ponds o f  yellowish water totalling some 200 m2 , each fed 
by i ts own spring . They are 2 m deep at the deepes t part and each is  dot ted 
wi th about 100 snares for flying fox , 1 cane loops forming nooses about 13 cm 
in diameter being set on s takes c lose  to the water surface (Plate l) ? They 
were said to take two or three a night and during the wet season had been 
known to take as many as  30 in a s ingle night . 3 Birds are somet imes snared at 
the smaller Kenkeren poo ls . Hun ting is  economical ly unimpor tant  among this 
group of  Wiru speakers but l ike the Ramu people of  Mondisipi  they have 
explo ited their salt  springs to get high-pro tein food . 

A hundred me tres to the wes t  i s  a swamp o f  clear water which forms the 
source of lora for drinking and cooking . A timbered we ll  about a metre square 
has been sunk into the centre and a b i rd snare is set  bes ide it (Plate 2 ) . 
The sal ty tas te  is no t s trong and an Ar ia man present said that his lora was 
stronge r ;  a minimum o f  250  ml was collected and analysis  showed that he was 
correct (Tab le 4 ) . The Kenkeren spring had 2 . 7  g / l  o f  sodium ,  4 . 7  g / l  o f  
chlorine and t races o f  o t her elements including iod ine . I t  i s  used for 
cooking and drunk medicinally . Salt was no t made f rom it nor was the water 
itself  traded , ne ighbours at  p eace with the owners being free to co lle ct lora 

1 Presumably Dobsonia sp . ( Laurie and Hill  1 9 5 4 : 4 0 - 2 ; Lidicker and Ziegler 1 968 : 28 - 3 3 ) . 

2 The related Pteropus spp . drink regularly , usually while in flight , lapping the water as they 
glide over its surface (Troughton 1 9 4 1 : 3 3 4 ) , and Dobsonia is thought to do the same . 

3 In the wet season blossom food is abundant and flying foxes congregate in large camps in a 
permanent location (Ride 1 97 0 : 1 7 7 , 1 7 8 ) . It is not known if the success of this snare site is 
due to its proximity to such a roost,  but the animals  have a feeding radius of from 10-20 miles 
( 1 6- 3 2  km) (Troughton 1 9 4 1 : 3 3 4 ) . It is clear , however ,  that many alternative drinking places 
are available , especially in the wet season , and that these include favoured open sites . These 
bats have the usual high potassium and low sodium intake of vegetarians and may be demonstrating 
a preference for water with some sodium content . 
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Plate 1 Large spring- fed salt pool covered wi th noose snares for f lying fox ; 
Kenkeren , Poru region 

Pla te 2 Sal t well , Kenkeren ,  source o f  Zora for human consump tion 
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wi thout hindrance . In this way i t  was used in Karani and Mamuane 4 miles we s t  
and eas t o f  Kenkeren and o c casionally i t  was pas sed o n  i n  bamboos and gourds 
as far as Undiapu and Laue 10 mi les away . 

The Tebera re gion has a salt  spring near the bank o f  the Purari River 
be low the conf luence of Ida Creek opposite  the modern village of  Gurima tu , and 
there are probably others in par ts no t vis ited . The water is drunk and used 
for cooking but salt is  not made . 

No sal ine springs were reported in the Jimi Val ley but Karam speake rs there 
rece ived salt from the Kaironk Val ley Karam . The lat t er said that there were 
about s ix springs in their valley and that in addition to us ing the water , salt  
was made in the same way as in the upper S imbai Valley and traded south and 
down the valley to the wes t .  The Kobon language group in the lower Kaironk 
Val ley were said to have their own salt  sp r ing . 

The Wahgi Valley Springs 

Beyond the bounds of  the salt spring owners ,  rapidly de creasing locational 
knowledge illus trates well a phenomenon observed many times in the course o f  
this s tudy and s tated exp lici tly b y  many men - before the p a:x:  co lonia , individuals 
and groups receiving trade goods usually knew only what  could be go t from 
speci fic immediate neighbours . If a p roduct was not p roduced by those 
nei ghbours  but merely p as s ed on , the recipients  were aware that the goods had 
come from a cer tain direction but knowledge of further trade routes was rare 
and vague . For tho se who received regular patrols from administrat ion outpos ts 
this situat ion began to  change in the lat e  19 30s and early 1940s , and as  
con trol was extended af ter the war , the range o f  travel and knowledge increased . 

In the 1950s , after 2 0  years o f  intermittent white  contac t ,  Reay ' s  Kuma 
informants near Minj in the middle Wahgi Valley said that the salt  that they 
receive d  from the south- eas t was made near Kup , about 8 miles away (1959 : 105 ) . 
In 1968  some o f  the Minj people knew that part o f  the salt  that had come from 
the south-east  had been made at the main Wahgi spring 20 miles fur ther away . 
At this time , too , an o l d  man in central Chimbu said that he had heard s ince 
the war of  a salt spring somewhere near Minj , which can have been only the Kup 
spring . Production at  Kup was low and the trade area small , espe cially to the 
south-eas t ,  for in that d irect ion even close  neighbours regarded o ther sal t as 
more important . When Gilliard was collecting birds near there in 19 5 2  he was 
told o f  salt  being made nearby . His descript ion ( 1 95 3 : 45 3) sugges ts  that he 
saw the pro duc t but not the p roces s , which is  vague ly des cribed . Bundle s o f  
dried gras s were soaked i n  s a l t  water and burned ; a s a l t  cake formed i n  the 
ashes ' amid the lye ' and when thick enough was removed and bound with o thers 
in to discs about the thickness  of three or four phonograph records . Wills  
found a sample o f  salt  from Kup to be  mainly sodium chloride wi th a l i t tle 
potass ium ( 1958 : 172 ) . 

There is said to have b een a small  salt  spring a t  Ku , 2 miles  east  of  the 
lower  Ch imbu river (Bergmann 19 7 1 : 136 )  but the only important salt  spring in the 
region is  at the bot tom of  the Wahgi gor ge on the right bank o f  the river in the 
terri tory of speakers o f  the Sal t diale c t  o f  the Dom language , the Boganggauma clan 
o f  the Kere tribe , b ut is  also  claimed by the Eremere clan o f  the Gunanggi tribe 
across  the river . This  Kere is  no t the S inas ina-speaking Kere who live 6 miles 
further nor th , though they too were invo lved in the spring , by mos t  accounts 
having helped dis cover it . I t  is said tha t when the spring was f ir s t  revealed 
the Boganggauma and Eremere cemented their exis t ing links with a pig-killing 
ceremony and feas t , agreed on j oint contro l of the spring and made salt together . 
Thos e  living close to the spring also used the water for drinking and cooking . 

Late r ,  cl ans living 2 or  3 miles further away were allowed to make salt , 
for a pr ice , Gunanggi  coming from as  far as Onimo gma , the Kia coming from near 
Omkalai and all the all ied  Kere clans coming from the south . The Kia and Kere 
have a trad ition of  common descen t  in the distant pas t and the o thers were 
linked by marriage . A c lan or group of c lans would take it  in turns for some 
of their number to  s pend up to three months liv ing in houses  built on a terrace 
near the spring .  The S inas ina Kere said that sal t-making was a t ime for 
ceremonial feasting whi ch required the making of p eace . On rare oc casions 
they , the Kebai tribe , and the southern clans of the Nimai and Tabari tribes 
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wi th Cu'1anggi marriage ties , managed to end hos tilities long enough to make 
sal t ,  all bringing their own subs idiary raw materials as well  as  pigs  and 
vegetab le foo ds to f eas t the proprietors . Usually they were dependent on trade 
and ceremonial exchange to  acquire salt . 

Salt-making was arduous and the owners could incr ease their economic and 
poli tical bene f i t s  by replacing some of their manufacturing monopoly by the 
sale of  l imited rights  to manufacture salt under licence . Both locally and 
regionally demand exceeded s upply , yet there was no move towards specialisation 
•) f labour ; all  made salt together , impor tant l eaders , men o f  no account , women 
and children . 1 

This was the mo s t  important sal t source in the s tudy area and perhaps in 
al l of the central and eastern highlands ; salt  made here was t raded for more 
than 50 miles (80 km) . I t s  manufacturing process was unique in that i t  
comb ined techniques from the s imple evaporation method used on the Bismarck 
Fa ll and in the Kaironk Valley with techniques widely used in making p lant 
salt . I t  may have b een unique in the whole of  eas tern New Guinea , for  i t  
diff ered from the sal t water and plant  material methods o f  the wes tern highlands 
and sub-coastal  peoples , who used wood  to  ab sorb salt  from the water and did 
no t use a filtration process  (Meggi t t  1958b ; Harding 196 7 : 34 ,  35 ) . The Wahgi 
process  was lengthy and excep tionally elaborate but it produced a very good 
product .  

Legends o f  Discovery 

Accounts  of the spring ' s  dis covery and us e were collected from the Kere 
and Gunanggi a s  well as from their neighbours . Early patro l  reports  also 
des cribed i t  and ac counts  have b een pub lished by Via l ( 1941 ) , Maahs ( 19 50 ; 1955 )  
and Gaisseau ( 195 7 : 5 8-66 ) , all  o f  whom pho tographed some o f  the  manufac turing 
proces s .  

Legends about the f inding o f  the spring vary in detail between different 
in formants  and with the vested interes t of  the group telling the s to ry but mos t  
agree in essent ials . The earlies t extant account is  by J . A .  Costel loe , ADO 
(Chimbu PR 7 1946- 7 )  co lle c ted during a vis i t  to the spring in March 1 94 7 . 
(An earlier reco rd by ANGAU L t  J . C .  Dennis in March 1945 [re ferred to in a 
le tter to the DC Goroka from K . W .  Jones , a /ADO , Sub-district  Off ice , Kundiawa , 
2 . 11 . 1951] coul d no t be found . )  Thi s  was one o f  the first  i f  no t the f irs t 
administration patrol to  the area s ince the ANGAU in terregnum o f  the war . 

He was to ld tha t  the s pr ing had been dis covered long ago by two young men , 
Kobuludumana and Gorunubi , who had come from the hamle t o f  I gidi to at tend a 
cus tomary cour t ing ceremony a t  Daua near Der i .  Gorunubi s lep t alone but his 
companion spent the night with a local girl , Goingingamae . Next morning the 
two youths set  out ' f or home across  a cane bridge over the Wahgi River . As 
they climbed out of the gorge they paused for breath and looking b ack saw two 
attractive girls dancing on the far bank o f  the river , the sun re flecting 
brigh t ly on their p earl shel l ornaments . Kobuludumana hurried back to the 
river but when he crossed he could s ee no s ign of them and called back to 
Gorunubi on the s lop e .  Gorunub i rep lied that he could st ill see the gir ls and 
tha t his friend mus t be b lind ; he hurried down the hill  but he too could no t 
find them. Seeing a spring flowing from a ro ck near their feet , Kobuludumana 
took a leaf of the bomanakain vine ,2 twisted  i t  into a cup , f illed i t  with 
water and handed i t  to h is friend . Goronubi remarked on the tas te and when 
Kobuludumana drank he recognised that i t  was no ordinary water . Cutt ing a 
length of  bamboo they filled i t  and carried it  up the hill  to I gidi . All there 
tas ted and rej o iced , and , col lecting sweet potato , taro and yams , and fowls , 3 
dogs and p igs , they went down to the spring and had a great feas t , the other 
Gunanggi being asked to  j o in in . 

1 Cf .  the Dugum Dani in the Bal iem Val ley , where salt-making was women ' s  work (Gardner and Heider 
1969 : 43 ) . 

2 The bomakan has magical associations . Nilles (n . d . : 29 )  says that the leaves of this climber are 
given with other food to boys at initiation and girls at first menstruation to make them grow tall  
l ike the vine . 

3 Fowls are a modern element in inland New Guinea , prior to European contact here , post-contact 
further south ; but modernisms are rapidly assimilated to legend . 
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A spirit  cal led Nalinae , in the form o f  a snake , live8 :L a hole fr, t> :: 
rock and guards the sprin g .  He i s  half red and half  white  anC. 1'i .o:r:rirated , , ;_ t : 1  
valuab les , pearl shell , green snail  shell , tambu shell  and the p l� . .  � c  u t  the 
Red Bird of Paradise , and along his back from head to tail are whi t e  cocka toc 
feathers . On some days he emerge s  and anyone having the misfor tune to see him 
can avo id dea th only by sacri ficing p igs at once (Cos telloe Chimbu PR 7 194ti ·· · 1 : 
5 ,  6 ) . An old man is said to have earned undying fame by using  his hand to 
clear the opening o f  the spring a f ter i t  had been b lo cked by an earth-tremor 
(Cos telloe , letter from Kundiawa to DO Goroka , 5 . 6 . 19 4 7 ) . 

Be lief in similar dangerous creatures requiring similar antido tes is 
widespread . In the Tua region the southern Daribi speak o f  a snake with a red 
and wh ite erectile cre s t  living in a small  lake ; the s ight of  it causes peop le 
to turn yellow and die (R .  Wagner pers . comm . ) .  The ritual sacrifice  o f  a pig  
is  requi red to  avert disas ter caused magically or by contact with  a large 
earthworm of the f orest  near the Wahgi spring . It feeds on human exuviae , it 
is said , and causes diseas e and death , wi thout actual physical contact  if  the 
taboo agains t copulat ion in . the fores t is vio lated . S uch a worm that I was 
abou t to co lle c t , to the terror o f  my companions , was ' half  red and hal f whi te ' 
and about 25  cm long . Hide reports  the same belief  among the nei ghbouring 
Nima i , though they descr ibed the worm as ' dark/black ' ( 1 9 69 : 149-5 1 ) . 

The s tory to ld to Maahs soon af t er Costelloe ' s  vis i t  was similar , excep t 
tha t the spring was found b y  the Kere tribe who l ive a t  Sua south o f  the river . 
However , in the legend he recounts ,  the two young men came from Du ( 1 950 : 1 6 )  
which is the central s e t t lement o f  the S inasina Kere to the nor th . 

A Gunanggi vers ion from Onimo gma in 1955 e laborately claimed prior . right  
o f  discovery and ownership , complete  with the  genealogy of  the claimants  who 
were ances tors of the s tory telle r . One of the youths who found the spring was 
Emuri , and he and his bro thers , Mau ,  I erua and Marime were the firs t owners o f  
the s i t e  and the manufacturing pro c ess , i t  was said . Their father w�s Kob ile 
and their mothe r Gon , an O l in woman . (Olin is the name used by the S inasina 
Kere for the spring site  and Onimo gma may have been c la iming rights through 
ma trilineal land as well  as by discovery . )  Emuri ' s  grandfather was Goi o f  
Onimo gma and h i s  great-grandfather was Urime o f  Igidi . For a long time they 
did no t know how to make salt  and only the water was used . The man responsible 
for the manufacturing process  was an ances tor  of the Lu luai of Du (Haywood 
Chimbu PR 8 1955-6 ) . 

Kola , former Lu luai o f  Du , my land lord  during res idence with the Kere in 
1966 , told a somewhat different s tory . One of the youths was Kora , a Kere , and 
the o ther was Kubilidimanin , a Gunangg i .  (These are i n  effect  the same names 
as Co stelloe  was given 20 years earlier . )  After searching unsuccessfully for 
the two girls and drinking from the spr ing they lay down in the heat of the 
morning to s leep . In their  dreams the guardian spirit  o f  the spring appeared , 
told them its  name was Kogeme Gename and instructed them to  clear away the 
undergrowth , dam the water , kill a p i g  and pour its  b lood over the rock , and 
make salt . They awoke , f illed a bamboo with water  and took it home . Their 
people sacrif iced a p ig ,  smeared its blood over the s tone , and had a great 
feas t .  The spirit told them t o  watch for perere , . a  l i t tle  black and whi te bird , 
and no te the way it  bui l t  i t s  nes t  o f  mud . 1 They should make a s imilar 
container on a flat  s t one in whi ch to boil  the water .  Maahs was told that the 
bird was a gararCllJ)ang ( 1950 : 1 6 ) . 

When the site  was vis i ted in 1966  a grass-roo fed shelter  covered a ro ck 
hole fed by the spring  and putrid grass lay in the wa ter , relics  from when sal t 
had been made for a recent Agricultural Show . There was lit tle s ign of  the 
factory ' vi llage ' of some 80 houses that Vial ' s  and Maah ' s  photographs show 
occupying the talus slope and small  terrace near the spring ( 1 941 : 1 9 ;  1950 : 15 ) . 
The rectangular shape of  mos t  of  these contrasts  with the round and oval shapes 
of proper t raditional dwellings . Gaisseau said that mos t  o f  the shelters were 
roofs  wi tho"ut walls ( 195 7 : 58 )  and gave the name of the ' village ' as Pellimi . 
This may have been a misunders tanding , for the salt itself  was known as pi lin to 
the manufacturers . The southern Dom speakers called it  pirin and the S inas ina 
cal led i t  pi l .  To the Chimbu it was onogl . 

1 In Chirnbu doropere . Probably the Torrent Lark , Pomareopsis bruijni Salvadori ,  whose sole habitat 
is rocky streams . It builds a cup-shaped nest of mud and roots ( Rand and Gilliard 1967 : 4 52 ) . 
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The Wahgi Manufacturing Process 

The f o llowing des crip t ion is based on f ield no tes  and the ref erences 
already c ited , Cos telloe ( Chimb u  PR 7 1946- 7 ;  le t ter 5 . 6 . 19 4 7 ) , Haywood , Jones , 
Vial , Maahs ( 1950 ; 1 955 )  and Gaisseau . 1 Bas ically the process cons is ted o f  
soaking p lant mat er ials i n  the salt  water , drying them , slowly burning them , 
pas s ing fresh water through the ashes and collecting the solution and evaporating 
it for i ts salty residue . There were variat ions in the first  two s tages which 
may have affe cted the comp os i t ion o f  the p roduc t , as we ll as a f ew minor 
variations in later s tages . 

Over a period o f  about a month a variety of  grasses , including Impera ta spp . 
( = MP kunai )  and Themeda aus tralis , were gathered from old  gardens (which because 
o f  the terrain , were usual ly a long way from the sp ring) and dried in the sun .  
When qui te dry they were taken t o  the factory s i t e  and soaked in the salt water . 
When the small quant ity was made for  the Show in the 1960s  the grass was put  
direc tly into  the  spring- fed ro ck poo l , but  when large quant it ies were made in 
the pas t  salt  water was collec ted in bamboos and poured over the grass  in pits  
dug  in  the soft  shale and in raised earth dams lined wi th clay . Jones says that 
i t  was soaked for about a month but Maahs says that i t  was for five months (1950 : 
15 ) ; my informant s said tha t  the length o f  time depended on who was making i t  
and who was wai ting to  make it  but tha t  i t  was better  i f  lef t for a long time . 
Gaisseau refers to a c lay bas in ( 1 9 5 7 : 60 )  and Maahs to  a clay dam to catch all 
the water from the spring ( 1950 : 1 7 ) ; in 1966 the lower s ide of  the main pool 
had been raised with c lay and in its  heyday the whole  r im was built up in this 
way . 

At this  pool Gaisseau saw two men us ing small  bamboos to f ill  large 
diame ter b amboos 15  fee t ( 4 . 6  m) long , o ther men carrying these away and 
emptying them over the grass . Maahs saw water also being taken direct  from 
the sp ring at the rate of three p ints ( 1 . 7 litres ) in four minutes ( about 
1 35 gals [ 6 1 3  li tres ] per day ) in addition to the small f low over the rock to 
the poo l ;  the pool  took all  nigh t  to fill  and a wat chman remained to check 
the level and fill  the bamboos whenever pos s ible ( ibid) . Coste lloe estimated 
the flow o f  the main spring ( called Aulumu) a t  about 8 gals ( 36 l itre s )  per 
hour . Al l agreed that there was no long- term variation between we t and dry 
seasons , and , al lowing for  short-term variat ions , an estima ted mean daily rate 
in exces s  o f  150  gal s ( 682  litres ) is reasonab le . Costelloe  found 15 other 
tiny seepages each named and operated by individual owners , not as communal 
property (Cos telloe letter  5 . 6 . 19 4 7 ) . 

The grass  turned b la ck as i t  ro tted . No salt  was precip i ta ted onto t he 
sur face o f  the grass  seen in 1966 , and o thers have no t reported this happening . 
The dr ie d grass would absorb i t s  full comp lement o f  water within a few days , 
probably much les s ;  so the manufacturers evidently regarded the p ro cess o f  
putre faction a s  des irable .2 Bacterial action and fermentation may have brought 
a useful change in the chemical compos i t ion o f  the grass-and-salt  raw material ; 
Baas-Becking ( 1 9 31 : 440- 3) . pointed out that bacteria and yeas ts have been 
prominent in the b rine used for salt-making for  4000 years .3 The ro t ten grass  
was taken from the water and dried in heaps under nearby shelters for up  to 
three months . During this s tage the village sme lled , in Maahs ' words , l ike a 
' well  ripened manure p i le ' . That the grass  was slowly shade-dried rather than 
sun-dried as be fore , suggests  that further parti cular bacterial condi tions may 
have been sought ; on the o ther hand , sun-drying lar ge quanti t ies of putrid gras s  
may have needed t o o  much labour , f o r  even i n  the dry s eason i t  would have had to  
be moved under shelter each night and during the  wet season i t  would have needed 
cons tant attent ion . Any rain would have leached out  salt . 

When dry , the entire heap was put on top o f  a wood  f ire so that it  burned 
slowly from the ins ide taking up to two months to be reduced to ashes , 

1 An outline description of some of the process by Seefeld (Chimbu PR 16 1956-7 ) was quoted by 
S . E .  Bulmer ( 1966a : 7 8 ) . 

2 The Enga process soaked soft wood until  black ( S . E .  Bulmer 1966a : l6 3 )  which apparently took from 
two to three months (Meggitt 195Bb : 3 1 1 ) . 

3 r  am obl iged to W . F .  Straatmans for drawing my attention to this  interesting historical account . 
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presumably to achieve maximum combus t ion o f  unwanted carbon compounds . A 
pho tograph shows such a heap mo re than a metre high and 3 m in diameter (Maahs 
1950 : 1 6 ) . The fine grey ash , ' not  a ligh t  powder  but firm ' , was care fully 
s cooped into a large mat o f  sewn pandanus leave s ,  rol led into  a cylinder , t ied 
to a long pole like a trussed p i g  and carried home by two men . Maahs ' pho tograph 
( ibid : l 7 )  shows a cylinder mo re than 2 m long and 40- 45 cm in d iamete r ,  which 
would hold at leas t 0 . 25 m3 - a third of a cub i c  yard . The leaves o f  the mat 
have been s ewn longi tudinally unl ike the common rain capes and s leeping mats , 
supporting s tatements that  they were spe cially made from selec ted leaves o f  
the wild ' white ' pandanus . Wicker baskets  24  inches ( 6 1  cm) in d iameter and 
18 inches ( 4 6  cm) deep l ined with banana leaves were also  sometimes used (Jone s 
le tter : l ) , which would have held about hal f  the quan t i ty of  a mat .  Gais seau 
found the ash ' extreme ly salty ' ( 1 95 7 : 6 1) . A feas t was held to celebrate  the 
completion of  this s tage ( Jones let ter : l ) and the ash was some times s tored for 
a few weeks (Co stelloe Chimbu PR 6 1946- 7 ) . 

The lixiviation p ro cess was called kaZi ( ibid )  and is well  illus trated by 
Vial ( 194 1 : 1 9 )  and Maahs (1950 : 18 ) . Sheets  o f  bark were cut from the kwiba tree 
( ?  Trerra sp . ) ,  shaped into 3 or  4 conical funnels (which in the photographs are 
25-50 cm d iameter at the top) and suspended in a row between 2 hor izontal poles 
mounted on s takes , the tops about a metre from the ground . More parallel poles 
underneath suppo rted a s loping trough of  bark or banana s talk .  A handful of  
plant fibre was put  into each funnel as a f i l ter  and the  funnel filled with  ash , 
and as fresh water was poured into the top a large bamboo was held at  the trough 
to catch the solution . 

The evaporation s tage was cal led ni Zae (Cos telloe Chimbu PR 6 1946- 7 )  and 
took p lace ins ide the men ' s  hous e .  Gais s eau said that women were not allowed 
to view this s tage ( 1 95 7 : 6 5 )  but this is  unlikely , for other obs ervers do no t 
remark on i t  and this type o f  exclus ion is usually one of  the firs t things 
s tated by highland men : they now say tha t  their hous es  were no t taboo to 
women at  such a t ime . Large flat r iver s tones were s uppo rted by the earthen 
walls of a f ire trench , a hoop of casuar ina bark p laced on each and packed in 
clay , and a large banana leaf put inside . Any leaks were s topped with damp 
ashes . Two o f  these evaporators , 40-50 cm in diameter with clay walls 12 cm 
high containing liquid to wi thin 5 cm of the top , are shown ins ide a hous e in 
one of  Maahs '  photographs ( 1950 : 16 ) . These det ermined the f inal s i ze of the 
salt  cake , for the res idue was carefully lifted out intac t .  As evaporation 
proceeded more water was added , one evaporat ing dish ul timately r eceiving the 
contents o f  between five and ten long  bamboo s over a period o f  1 2  to 18  hours , 
the process  being kep t going through the nigh t  ( Jones letter : 2 ) . Cos telloe was 
to ld tha t if the con tainer leaked  the operator would die  unles s he killed a pig  
without delay (Ch�mbu PR 7 1946- 7 : 6 ) . The thick s tones prevented burning and 
were re-used repeatedly (Maahs 1 95 0 : 15 ) . 

Finally the salt  tab le ts , called mu:r>ukakaZi (Cos telloe Chimbu PR 7 1946- 7 : 
6 ) , were packaged for disp lay in s pecial wicker containers decorated with a 
variety o f  f ib res  and weav ing patterns . The photographs by Maahs ( 1950 : 16 )  and 
Gaisseau ( 1 95 7 : facing 80)  show the individua lity of the packages , that seen by 
Gais seau even having an o rnamental s tring-figure annulus set ins ide the lip o f  
the container . The craters l e f t  by the f inal boiling are clearly vis ible .1 
Vial saw a salt  cake about 9 inches ( 2 3  cm) in diame ter in central Chimbu and 
rema rked that the care wi th whi ch the baske t  container had been de corated showed 
that it was clas sed as  a valuable ( 1941 : 20 ) . For s torage and transport the 
baske t was wrapped ins ide large strong leaves , usually pandanus , to form a 
disc-shaped package . Vial does no t mention the thickne s s  or weight  o f  the tab let  
he saw but Jones ( le t ter : 9 )  gives  the  wei ght o f  a tab le t as 4� lbs  ( 2  kg) . Thos e  
in the pho tographs look to be at  leas t 30 c m  i n  diame ter ; i f  only 5 c m  thick 
they would wei gh ab out 10 lbs ( 4 . 5  kg) . The S iane des cribed Wahgi salt  tablets  
of  about this  size (Salisbury 1962 : 8 7 ) . In  the wes tern highlands Enga sal t 
tablets  complete with wrapping ranged from 2 lbs (0 . 9  kg) to 12  lb s ( 5 . 4  kg) 
with an ave rage wei gh t  of from 5 to 6 lbs ( 2 . 3- 2 . 7  kg) (Meggit t 1 9 5 8b : 311 ) . 

From the various descrip tions , the bamboos o f  salt  solution , like modern 

1 Cf. the Kukukuku method , wherein the evaporating solution was said to be kept at a temperature 
of between S S · and . 6 5°C  (Godelier 1969 : 1 1 ) . No reason has been suggested for such a low 
temperature but W . C .  Clarke confirms that it is not too hot to touch (pers . cornrn . ) .  
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water-carrying bamboo s , averaged about 1 3  lit res ( 3  gals ) , but i t  is no t 
possible to reconc ile the produc tion figures given by dif feren t  observers for 
the var ious s tages of  the manufacturing proces s . Jone s ( le t ter : 9 ) said that 
the 4� lb s ( 2  kg) of salt  resulted f rom 4- 5 bamboos o f  salt  so lution (nearly 
60  litres or 13  gals )  for whi ch 6- 8 baske t s  of ash (about 900 dm3 ) were required . 
Maahs on the o ther hand said that one good batch o f  grass  ( i t  is  no t clear if  
this means one clan ' s  product ive effort  on one o ccasion) produced one large mat 
o f  ash ( about 240 dm3 ) whi ch yielded f ive cakes o f  salt , apparent ly large ones 
( 1950 : 15 ) . Maahs was told that it would have been possible for one man working 
full t ime to produce f ive mats of  ashes yielding 25 cakes of  salt  in one year 
but that mos t  o f  the manufactur ing process  was a par t-t ime opera tion and thes e 
figures would represent the normal yearly output o f  one vil lage ( 1 955 : 35 4 ) . 
Typically , garden work was done in the morning and gras s taken down to the 
factory village in the af ternoon . At the t ime of his vi sit  (about 10  years after  
Vial ' s  ' f irs t-contac t '  patro l) 1 i t  was said  to  be possib le for a comparative 
s tranger to ' rent ' a house in the salt  village and make sal t for the price o f  
a go ld- lip pearl shell ,  a green snail  she ll  or a s tone axe ; this enab led him 
to share the use of  a soaking pit  and shelter with the ' owner ' ( 1950 : 16 ,  1 7 ) : 
presumab ly he was referring to  the small  s eepages which Cos telloe des cribed 
as individually owned .  At tha t  t ime , too , a salt tablet  had a cash value o f  
ten shillings ( 19 55 : 354 ) . 

Maahs ' s ta tement in his later ar ticle that the entir e  production process  
took two mon ths ( 1955 : 354 )  is contradi cted by several figures in his f irs t 
article inc luding a bald s t atement tha t i t  took about  one year ( 1 950 : 15 ) . I t  
may have been pos sib l e  b y  working ful l  time t o  make a smal l batch o f  salt  in 
less than three months , but info rmants said that the manufactur ing process 
varied from f ive mon ths to nearly twelve , depending on the intens ity of work , 
the s i ze o f  the ba tch being made and the s easona l  humidi ty during the drying 
s tage . 

The Wahgi Sal t Trade Area 

By the late 1940 s ,  whole salt tab lets  were  traded as far as the middle 
Asaro and upper Wahgi and p eople came to the salt-makers from some dis tance to 
ge t them .  At tha t t ime , typi cal prices for a tablet  near the point o f  
manufacture were one b ird o f  parad is e p lume o r  a pig , o r  a number o f  ornaments 
together , such as  shells , hornbill  beaks and co ckatoo feathers . The product 
was preferred to the in troduced whi t e  s tor e salt (Maahs 1950 : 1 7 ,  1 8 ) . The 
Siane told Salisbury in 1 9 5 3  that impor tant men would , on occasion , organise a 
party about  ten s t rong who would take pigs  to the ' producers ' v il lage , kill 
them there and fea s t  the salt-makers . The spring s i te was said to be  a 
' clos ely guarded secret ' .  Re turn vis i t s  by sal t-makers were les s  f req uent . 
Al though no vis i t  o ccurred during his field-work this salt  was s till  in us e and 
the rate of one sal t cake for each pig  killed was relatively f ixed (Salisbury 
1962 : 8 7 ) . 

The salt  ' producers ' village ' was in fact a number o f  hamle ts  spread over 
50 square miles ( 1 30 km2 ) and up to  5 miles (8 km) away f rom the spring and 
factory settlement where the firs t two pro cesses were  carried out ; all  within 
this area knew the location o f  the spring . The S iane lived f rom 15  to 20  mile s 
( 2 4  to 32  km) away , and al though by 195 3  the ' radius of  travel and knowledge 
of  o ther groups ' was about  20  mi les ( ib id : 25 )  they s t ill  did no t know the 
location of the spring . In  former times f ew groups living at  this dis tance 
trave l led as  far as the salt-manufacturing villages . The p eople of the middle 
Chimbu Valley (about as far away as  the Siane)  occas ionally made an armed 
expedi tion as far as the Gunanggi salt-makers in southern S inas ina but more 
of ten they go t on ly as  far as the Dingga t rib e . 2 S ometimes they received salt 
tab le ts  from their neares t  neighbours . Even less frequently did the Gunanggi 
manage to  re turn vis its  as  far as 15 mi les away , though when they were building 
up the ir pig herds for a maj o r  fes t ival they somet imes took sa lt  that far . Salt , 

1 The Leahy brothers were near this spot five years before Vial , see Chapter I I I . 

2 It  was near Dingga territory that the Leahys and Taylor were presented with a tablet of this 
salt in return for a knife in 1 9 3 3 . 
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like o ther goods , usually travelled through intermediaries . Even so , i t  
trave lled with ceremony when i t  was i n  the original package ; word was s ent 
ahead tha t the sal t was coming and it was borne to the ceremonial ground of the 
rece iving group decorated and paraded like bride-wealth . 

Be fore 1933  the original packages usual ly were intac t  by the time they 
reached the S iane , the middle Chimbu Valley , the Koronigl Valley , the wes tern 
limits  o f  the Chimbu language on the south bank o f  the Wahgi River , the head 
of the Marigl and P ima Valleys and the Nomane s peakers of the Wahgi-Tua benq . 
By the time i t  reached the upper Chimbu Valley i t  was usually in gourds and 
small bamboos but s till  wor th a pig . Small quantities  reached the Gende on 
the Bismarck Fal l ,  o f t en in exchange for their own toru and somet imes for 
shells . The Gende called i t  onoru . Very rare ly i t  reached as far as the 
upper Marum River . 

In small quantities  i t  reached the upper Asaro Valley , to  Gahuku speakers 
via the upper Mai River and the S iane , to  the Inaugl t r ibe of  the upper  Asaro 
via the upp er Mai River , the middle Chimbu and o ccas ionally via their relatives 
in the upper Chimbu .  I t  did no t reach the Tauya Valley of the Bismarck Fall .  
To the Elimbari speakers near the lower Asaro River i t  was gainor . Gaina i s  
the name o f  a cane grass  among their S iane neighbours (Salisbury 1956a : 9 ) and 
it is possible that these more dis tant consumers believed i t  to be s imply a 
super ior p lant ash sa lt . 

To the north-wes t ,  who le tab le t s  were rare ly s een in the headwaters of  the 
Kon River in the upper Jimi Valley ; thes e people and their nei ghbours usually 
received small quantities in return for  young pigs  and b ird of paradise plumes . 
Kandawo speakers rela ted to  the Ko ronigl Valley Chimbu knew i t  by i ts Chimbu  
name of onog l .  Others cal led i t  a b  kusa . 1 Very rarely did  i t  reach the north 
side o f  the upper Jimi River ,  but i t  may have been the salt  known to Narak 
speakers as alJ){ kudja and to southern Maring as bombag l, though this las t 
identification was dub ious . Small  quantities reached the Wahgi s peakers o f  the 
upper Jimi , who , l ike thos e  of the middle Wahgi Valley called it ab kusa.  Bird 
of  paradise plumes , especi ally o f  the Les s er Bird of Paradise , were a common 
payment here , together with o ccasional s tone axes . 

The middle Wahgi peop le mos t  commonly exchanged s tone axes for  i t  though 
some return gifts  inc luded p earl she ll and pigs . Only t iny quantities ever 
passed wes t  of the Wahgi-Me lpa language boundary in the Wahgi Val ley until  
a f ter 1933  and rare ly entered the  tributary valleys . The Melpa near the 
Wahgi-Baiyer River Divide j us t  wes t  of the limi t s  of this s tudy told A. S trathern 
that Wahgi salt  and salt from the Jimi Val ley reached them in the pas t , but 
his impres s ion was that it  was exceeded in quanti ty by salt  from wes t of  Mt 
Hagen ( 1 9 71 : 111 ) . As ab kusa this salt  reached its  south-wes tern limi t in 
central Kamb ia ,  small quantities  being received from the Wahgi Valley and from 
eas t Kambia . I t  arrived in east Kambia in small bamboos from the head of  the 
Mono go Valley but  more o f t en quantit ies o f  this s i ze as well  as occasiona l 
whole table ts  were  received from the Dom speakers o f  the upp er Pima River . 

To the south , Dar ibi s peake rs nor th o f  the Tua River received small 
quantities from the upper P ima River in the days before white  contac t , though 
they say that the trade had no t long been es tablished . Very rare ly sal t 
cros sed the Tua River to  the Daribi north  of  Mt Karimui . Af ter the se cond 
wo rld war , small  bamboo s o f  i t  reached as far as the southern Daribi (who 
called it  bware ) and minute quant ities  were said to have been given by them 
on one or two occasions to affines at Lake Tebera and by the Tundawe speakers 
o f  the lower Pio to  their  re lat ives on the upper Purar i .  Informants a t  Lake 
Tebera made the same s ta tement nearly 20 years ear lier to a visi t ing patro l  
of ficer (Johns ton Kikori PR 7 195 1- 2 : 29 ) . Feathers and marsupial skins entered 
the Wahgi Val ley from the south in return for  salt . 

Analysis  o f  the Wahgi Spring and Prepared Salt  

In 1 9 39 when Vial and the  geologis t L . C .  Noakes (Kundiawa S tation Diary 
1 9 . 5 . 1 939 )  made the firs t vis i t  by whi tes to the spring i t self , they noted 

1 ' Foreign salt ' . The probable  derivation of ab  from the Melpa eip and ultimately from the Enga 
aipi may indicate earlier or greater experience of that western salt ,  or that the products were 
similar and the distant sources indistinguishable . 

91  



that the wa ter tasted  salty and very b i t t er and smelled of  hydrogen sulphide ;  
the solution co llected f rom the ashes was no t as b i t ter and had no o f f ens ive 
smel l .  Noakes though t that sulphur compounds had p robably been removed , 
pos s ib ly together with harmful salts  (Vial 1941 : 20) . They co llected s amp les 
of spring water and salt for analys is but no record of the results can be 
found . (Noakes was then As sis tan t Geo logi s t  s ta t ioned at  Wau and many o f  
his records were destroyed with o ther o f f icia l documents in 19 42  in expectation 
of  a succes s ful  Japanes e  a ttack [Noakes  pers . comm . , 1 9 70 ] . )  

In 194 7 Cos telloe collected samp les o f  the water , salt- impregnated grass 
and prepared sal t and sen t  them to Goroka (Chimbu PR  7 1946- 7 : 6 ) . S ending 
them on to the DASF in Port  Moresby ,  J . L .  Taylor a/DO wro te that he hop ed that 
i f  a simplifie d  process  could be introduced i t  might be possib le to  supply 
the Dis tr ic t ' s  salt  needs , which ' would save the Adminis tration , at the present 
ra te of  po tential consumption , about £1000 per annum in air frei ght ' .  The 
purpose of  the grass part of  the p rocess  was no t clear , he said . 

I t  may be  tha t  certain inso lub le salt s  are removed or that some sub s tance 
is  ob tained from the gras s whi ch improved the produc t in some way or 
ano ther , or again tha t  it i s  merely ,  that a mor e  p rimitive process of 
ob taining a subs titute  for common sal t  from gras s ,  known in many par t s  
o f  New Guinea , has b een combined wi th that of  p roduc tion f rom na tural 
wa ter because it was customary (DASF Fi le 19-1-11) . 

The sample s  were s ent for analysis to the Queensland Depar tment of  
Agriculture and S to ck in  Brisbane . Unfortunately the grass wa s thought  to be 
packing ma terial and was burned in a ccordance wi th regula tions for  des troying 
impor ted p lant material .  The water was analysed and the so luble solids  were 
found to cons is t o f  about 6 2  per cent potass ium chloride : de tails  are 
reproduced in Tab le 5 . 1 The analysis o f  the prepared salt  showed that the 
cal cium sal ts  had been largely e limina ted , the fina l p roduc t b eing nearly 7 7  
per cen t sodium chloride and 2 0  per cen t  potas sium chloride : details are in 
Tab le 6 .  

The ana lyst  went on to say ( le t ter to DASF 25 . 7 . 194 7 ) : 

Our explana tion is  as fol lows . 

( i ) The gras s takes up the saline wa ter . 

( i i )  The igni ted ma te rial , because o f  the salt  impregna t ion , does no t 
reach a temperature sufficien t ly high to  evaporate much salt . 

( iii )  The p lan t ash contains carbonates of soda and po tash . 

( iv) These react with the CaC1 2 + Na 2 co 3 � NaCl + CaC0 3 
(v) The CaC0 3 i s  not so lub le and is  th ere fore le f t , on treatmen t o f  the 

ash with water . 

Los s o f  the gra s s  gave us no oppor tunity t o  p rove this sequence but i t  
seems quite  logical . 

Ins truc t ions were sent to collect  fur ther samp le s  o f  the gras s bo th before 
and a f ter s teep ing and in mid-19 4 7  Co stelloe  evaporated a gallon o f  the spring 
wa ter and s ent  the precip i tate  for analysis ( le t ter 5 . 6 . 19 4 7 ) . No fur ther 
re ference to the mat ter has b een traced . 

Ano ther salt  samp le from Chimbu was analysed at  the Ins t itute of  Anatomy 
in Canberra in 1 9 5 1  and found to contain 38 per cent sodium,  5 6  per cen t chloride 
and 2 . 4  per cent of p o tassium carbona te (Wil ls 1958 : 1 7 3 ) . A later samp le 
analys ed by Wi lls gave sodium and chloride figures a lmo s t  iden t i cal  with the 
Brisbane ones , with sligh t ly less potass ium .  Al though the 195 1 Insti tute samp le 
had more sodium and less potassium than e ither of the others , Wills believed 
tha t it may have been made at  the same spring ( ib id : l 70 , 1 7 3) . I t  is 
reasonable to  conclude that small  variations in the rela t ive proportions of 
sodium, potassium and carbonate were caused by differences  in the grasses  
used , seasonal changes in  the  salt content o f  plant species , the  length o f  
t h e  period  of  putrefact ion and the care with which combus tion and fil tration 
were performed . 

1 I am indebted to Mr K . A .  Green , then Ch i e f  Archivi s t ,  T . P . N . G . , for locating the analy s i s  shee t s , 

wh ich were not included in D i s tr i c t  Office f i l e s . 
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Ch lor ides 

E q u i valent to sod ium chlor ide 

Total  Sol id s  (approx. )  ( H ypt. ca lc . )  

Total  Hardness (Cale .  as Ca C03 ) 

Permanent H a rdness ( Ca l e .  as Ca C03 ) 

980 grains per ga l lon 

1 6 1 7  
1 600 

522 
5 1 9  

H y pothetical compounds M i l l igram equival ents per l itre 

Ca ( H C0 3 )2 

CaC03 

easo. 
CaCl2 

MgCl2  

K CI 

Na Cl 

Total 

Table 5 

3 ea
++ 

Mg
++ 

4 N a
+ 

574 K
+ 

Cl 

28 C03
= 

989 H C03 
-

1 600 so. 

(Anal ysis by M ontgomery White, agr icultural  chemist, 
Queensland Department of Agriculture and stock ,  
Brisbane, 1 947,  l a b .  n o .  1 363 . I  

1 49 .2  
o.2 

24 1 .2 
5.3 

394 .3 
0.4 
0.6 

0.9 

Hypothetical Compounds as Percentages of al l  Sol uble Solids 

( by extrapol ation of above) 

N a  Cl 

Ca Cl2 

K CI 

Ba lance 

61 .80 
35.90 

1 .75  
0.55 

1 00.00 

Analysis of salt water from the Wahgi spring 

Moisture 1 6 .5 
LO. I .  1 .2 
l nsol ubl�  in water 0 . 1  
Ca 0.7 1 
Mg 0.06 
Na 24.6 
K 8.8 
so. 1 .4 
Cl 46.9 

---

1 00.27 

(Anal ysis by Montgomery White,  Agricultural  Chemist, Queensland 
Department of Agriculture and Stock , Br isbane, 1 947,  lab.  no.  1 363.) 

Hypothetical Compounds (by ext rapol at ion of above) 

Table 6 

Na Cl 

K CI 

62.6 
1 6 .8 

As a percentage of sol uble sol ids 

Ma Cl  

K CI 

76.7 
20.6 

Analysis of the Wahgi salt 



Po tas sium Salts  

S imp le plant ash (wi thout further treatment)  was used as a condiment by 
many o f  the peop le o f  the s tudy area but  less  so by those  living near salt 
springs . I t  was a wides pread practice in inland New Guinea , Blackwoo d ,  for 
example , co llect ing 10 dif ferent plants  used for this purpose  by the eas tern 
Kukukuku o f  the Watut-Bulolo D ivide (19 39 : 21 ;  1940 : 11 2 ) . The des ired flavour 
came mainly from potas sium carbonate and po tas s ium chloride . 

Techniques o f  l eaching the ash o f  sele c ted p lan t s  wi th f resh water and 
evapora t ing the resul t ing solution to reduce the soluble  solids to a dry 
res idue were widely practised in the highlands and have been no ted in many 
par ts o f  the inland , the best  reported being that of  the Baruya Kukukuku 
(Godelier 1969 ; Clarke and Hughes 1 9 7 4 ) , and the Buang (Hooley and Teri t 1 9 7 2 ) . 
The work was usually perfo rmed by male speciali sts , as Salisbury noted in 
S iane ( 19 62 : 8 5 ) , but mo s t  highlanders knew the me thod . Some of  the produc ts  
were more valued than o thers , depending on the  p lant type , the  location o f  the 
makers in relation to  alternat ive source s of supply and in relation to  the 
main f lows of  trade goods . All were consumed on special  o c cas ions , given as  a 
luxury to visi tors and carr ied as  a gift  to  relations and friends . Much o f  
the tra f f i c  in this  type o f  salt  was as  gif t s  between individuals but away 
from the sources o f  sod ium salt  i t  was some time s  traded or presented as a 
ceremonial gif t  between groups . I t  was probably sal t  of  this type that was s een 
north-eas t o f  Mt O t to in 19 2 3  (Lane-Poole 1925 : 1 98 )  and in a bride-wealth 
paymen t in Benabena in 19 3 3  (Taylor 193 3 : 7 1 ) . P lant salts  were more common in 
the eas t than in the wes t ,  p eople speaking Gentle , Chimbu and languages to  the 
eas t making frequent reference to salt o f  this typ e and us ing a gr eater variety 
o f  plants  with whi ch to make i t . Each salt was named , o f ten af ter the plant . 

The mos t  common type  was made from Phragmi tes karka , a tal l cane grass 
from s tream banks and swamps . The young shoo ts  were gathered , bunched toge ther , 
plai t ed ,  j o ined into ropes , coiled dried and burned on flat  s tones . I t  was 
the work o f  speciali sts . Bo th p lant and salt  were called enggere by the Chimbu : 
the product was pale in colour . Though rarely made near the Wahgi spring , i t  
was known throughout the Chimbu language area . In the upper  Chimbu Valley i t  
appeared i n  ceremonial gi f t  exchanges with some o ther plant salts , and i n  this 
way was given to  the Gentle . In the upper Chimbu a salt  called kauma was made 
from ano the r swamp grass , and Nilles believed that the upp er Chimbu mo st  o f ten 
made plant salt from ' reeds ' ( 1944 : 9 ) . Kumba (Se taria pa lmaefo lia ) was also 
some t ime s used . A var iety known as konopa to the people o f  the upper Chimb u  
and konova t o  the Gentle was also made from a tall grass . Salisbury does no t 
ment ion this as  a condiment  in Siane , but gives konova as the name o f  the ' mos t 
common form o f  pitpit  reed ' ( 1 956 : 18 ) , sugges t ing that i t  may be the ubiquitous 
fallow grass  Miscanthus floridulus . The peop le o f  the upper Chimbu and Tauya 
Valleys received this salt  in gift  exchange from the upper Asaro , as o ccasional ly 
did the Gentle , though they also made it themselves . In the Tauya Valley a salt  
ca lled ubo was made f rom larese ,  a fores t vine . 

The peop le near the lower Mai River used a dark salt  called rumi whi ch they 
rece ived from the eas t ; there it was known as kisme , and was made from a tall  
swamp grass . S iane speakers named five p lant salts , lanuna made from kunai 
(Imperata cy lindri ca ) , a better one from the leaves o f  fore s t  tree s called 
yaire , and o ther lea f sal ts  called nerakUl;)o , makamba and komborokwe . Potassium 
sal ts  there are collec t ively known as kUl;)o . Salisbury  gives this as the 
gener i c  term for s al t  ( 1 956 : 2 0 )  but at the time of  this survey the tradi t ional 
Wahgi sodium salt  appeared to be grouped with s tore sal t  in the mode rn taxon , 
mundini , which may reflect  re cent knowledge o f  i t s  true nature . Southern Dom 
speakers describ ed a salt  said to be made from pandanus leaves , smoke-dried in 
the ceiling bef ore burning . However , they ca lled it yau lume , and i t  may in 
reali ty be made from an ep iphyte  found on pandanus , for S inasina p eop le (R . Hide 
pers . comm . )  and Chimbu made a sal t from such a p lant , cal led re spective ly yaul 
and yaugl . In Kamb i a ,  Aua speaker s had a plant sal t called abru , s t r ikingly 
s imilar to one of the Gentle plant sal ts , yabru . The Gentle said that this wa s 
made from an epiphyte  growing on a high alti tude pandanus (probably = yau l )  and 
that  in addi tion they some t imes re ceived small  quan ti ties from their upper 
Chimbu re la tions . They also made denggram sal t from a red f lowering shrub 
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called nogai . Aufenanger and Hol tker name 13  o ther ' p lants ' used by the Gentle 
to make sal t · ( l940 : 5 6 ) . Of these , however , toru is no t a plan t  but is the 

' Korakura spring sodium sal t ,  and onoru is the Chimbu onogl ,  the Wahgi spring 
sodium salt . Poko I unders tand as the Gentle term for the Chimbu bingga maua , 
which is  the fern Papaup teris Zinearis C .  Chn . 1 I t  grows above 4 1 20 m MSL on 
the Bismarck moun tains and nowadays  is used as· a hair ornament by young people . 
I t  was rare ly seen in former time s even by thos e  living near the mountains , for 
men s eldom ventured int o  the dangerous abode of  spirits  in and above the alpine 
grassland . Kwribukai is a Chimbu word for garden weeds of  the Composi tae Fami ly . 
Kayakaya i s  the equivalent o f  the upper Ch imbu Kuiya kaye which Nilles (n . d . : 9 8 )  
transla tes as  ' a  smal l f lower ' ;  the word is no t known i n  central Chimbu . The 
o thers are varuvinda , izo-vuriki , tingu , nara , moinaka , vakavaka , and ngoininre . 

The Maring o f  the S imba i  Val ley used the ash o f  s everal plants including the 
fern Po lypodium sp . as sal t  ( Clarke pers . comm . , 1 9 7 1 ) . A po tassium salt  was 
made by Kandawo and Narak s peakers  o f  the upper Jimi Valley from the leaves of  
a forest  tree . Cook ( 196 7 : 9 9 )  says  that the Narak traded  a locally made 
' sal t-laden ash ' (presumably po tass ium) for s tone axe s ,  but  Narak informants 
in 1968  said tha t the valuab le  salt g iven for axes was impor ted f rom Maring 
neighbours to the nor th-wes t ;  this was the sodium sal t of the S imbai Valley . 
Ano ther sal t o f  the Jimi Val ley occas iona lly made by Me lpa and Maring speakers 
living near the lower Ganz River was regarded very much as  a poor sub s t i tute 
for ' real ' sal t .  It was the ash o f  tree leaves and grass  that had been immersed 
in a sma ll slightly mineralised  spr ing near the set t lemen t of  Kandye . It  was 
rarely made and was no t traded , but i t  is  signifi cant in that techno lo gically 
i t  br idges the gap between simple  plant ash and the unf i l tered salt-impregna ted 
wood ash of the Enga and provides a link with the f i l tered ash of  salt- impregna ted 
green plants used in the Wahgi process . 

When plan t ash was refined by f i l trat ion and evaporation , the methods 
resembl ed those  used for the Wahgi  spring salt , but there was cons iderable  
variation . The p lan ts were sometimes sun-dried , some t imes smoke-dried , some times 
burned alone and sometimes burned ove r a wood f ire core . Fire shelters were 
some t imes bui l t  b ut burning tended to  be less  con trolled . Whe re a wood fire was 
used , the wood ash was care ful ly separated from the grass  ash and discarded . 
Leaching was carried out in bark cones , bamboo tubes and wooden troughs . 
Evapora tion took p lace in cups  fashioned from heat-sof tened banana leave s with 
the ir upper edges pierced and tied to s t i cks . The se were laid wi thout s tone or 
clay support  directly over a low fire in a f ire- trench , typically a me tre long 
and 30 cm wide wi th space for four cup s . 

S imi lar me thods were us ed in the lower Benabena-middle Asaro area 
(von Fleckens tein pers . comm . , 19 7 3 ) , in the southern Saruwaged Ranges (Hips ley 
1950 : 15 ) , in the terr i to ry of the southern Kamano speakers ( S t evenson Kainantu 
PR 8 1944-5 ; Carruthers Bena PR ? 1945- 6 : App . D) , in the Watut catchment 
(Hooley and Terit  19 7 2 )  and by the Baruya Kukukuku ( called Ba tiya by Sinclair)  
of  the upper Azana River , a tributary of  the Lamari , excep t that the lat ter 
burn the gras s on stones and s upport  the banana leaf evaporators on stones 
(McKee 1955 : 25 ;  S inclair  1 9 6 6 : 6 2 ;  Godelier 1969 : 1 1 ;  C larke and Hughes 1 9 74 ) . 
A variant  in the upper Markham Val ley i s  of  in tere s t  because the ash is s tored 
un til  salt is needed and then the fil tra te is used for cooking wi thout any dry 
sal t being prepared (Hip sley 1950 : 14 ,  1 5 ) . 

Some Kukukuku o f  the upp er Tauri River used sal t  traded to  them from the 
Baruya ( S inclair 1966 : 2 2 )  but o thers at Menyamya on the upper Tauri and those 
living on the middle Tauri in Papua made their  own salt  by a s imi lar process  
using sligh tly dif ferent techniques .  The upper Taur i process has been 
des cribed by Freund et a l .  ( 1 965 : 1 8 ) . The people of  the lower Tauri ca lled 
their salt  aga and made it from the s talks of kovega , a plant ' resemb ling wi ld 
balsam ' cul tivated near water , and the bark of  a tree called ania'UlUa . Bo th were 
dried on a frame over the house fire and burned toge ther on s t ones close to a 
supply of water . The ashes were mixed with added charcoal and p laced in a 
rec tangular trough or in a sloping trough made from the fibrous base o f  a goru 
palm 2 (a type with an edib le p i th) , water was poured through and the solution 

1 Specimen kindly identified by L . K .  Wade , then of Department of Biogeography and Geomorphology , ANU . 

2 ttiri { Polis )  Motu for a black palm {MP = limbum ) . 
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caugh t .  Thi s  was carried home and evaporated in a bamboo trough over a slow 
fire of  ho t �shes in a trench ( le t ter to RM,  Gul f Divis ion , n . d .  ( 1 9 38 ] , 
Correspondence File  J 2 ,  Kerema) . 1 The Marawaka Kukukuku o f  the Vaila la 
head waters also  made p lant salt  ( Sinclair 1966 : 5 9 )  and i t  i s  evident  that the 
me thod was widely known throughout inland eas tern New Guinea . 

Analysis o f  P lan t Ash Salts  

Baruya Kukukuku salt has  been des cribed by  Godelier as having a high 
potass ium content ( 1969 : 10 )  and McKee ( 1955 : 25 )  and Ollier e t  a l .  ( 1 9 7 1 : 38)  
have said that i t  was mainly po tas sium chloride . A sample o f  the Tauri 
River aga was reported by the Commonweal th Analys t  to be 84 per cent ash , 
6 per cent organic  matter (probably con taminant )  and 10  per  cent water . The 
ash itself  was 65 per cent potas sium sulphate , 19 per cent potassium carbona te  
and 1 5  per cent  potassium chloride (Memorandum to Comp troller-General , Trade 
and Cus toms Depar tment , 6 . 2 . 19 3 9 ) . A sample o f  Kukukuku salt  was analysed 
by Wills , toge ther wi th s ix o ther samples  o f  p lan t sal t from di fferen t par t s  
o f  New Guinea and s ix samp les o f  sal t  ma d e  from me thods incorporating salt  wa ter , 
including the Wahgi salt  ( 1958 : 1 70 ) . (Expressed  as  mg/ 100 gm , the Wahgi salt  
was C l ' 5 5 , 5 00 ; Na  30 , 000 ; S04 " 2 , 000 ; and K 6 , 000 . )  Wills  also provides the 
only analys is of a plant ash sa lt  known to come from within the s tudy area , a 
sample from the Chimbu being Cl ' 41 , 000 ; Na 90 ; Mg 3 7 5 ; K 4 9 , 600 . Ther e mus t  
also have been some sulphate or  carbonate o r  bo th . 2 

A sample  o f  plan t  ash salt  po ssib ly from within the s tudy area but with 
the provenance s ta ted only as ' 2 00 mi les from the sea at the head wa ters of the 
Purar i River ' was analysed by Dickie and Malcolm ( 19 4 0 : 145 ) . I t  was said to 
have been l eached from the ash of the grass  Imperata cy lindrica and contained 
8 pe r cent wa ter and 7 per cent sand . Made into a clear solut ion , it  tasted 
bi tter and was found to be Cl 19 . 4  per cent , Na 1 . 5  per cen t , so4 2 5 . 4  per cen t , 
K 39 . 1  per cent , Ca 1 . 2 per cen t  and had traces o f  phosphate : the compounds were 
given as  35 . 9  per cent po tassium chloride , 4 5 . 3  per cent po tas s ium sulphate , 
4 . 0  per cent  calcium phosphate and 3 . 8  p er cent s odium/ chlor ide . Nomane speakers 
near the Wahgi-Asaro confluence who made refined po tassium salt  but who also  
received Wahgi spring sal t  said  that their produc t was no t as tas ty as  the import  
and i f  eaten to  excess  made  them ill . 3 

Comparing each sal t ' s  composi tion for the purp o se o f  d i s tinguishing 
be tween them by raw material and method of manufac t ure is easier if Wil ls ' 
figures are converted to p ercentage s .  Seven o f  the results  i n  her Table 1 are 
comparab le in tha t she tested for the same elements . These  have been expressed 
as percen tage s in Table  7 below . Also included are the conver ted relevant 
componen ts o f  an Enga salt  from Yokonda collected by Elkin and analysed by 
CSIRO (Meggi t t  1958a : 3 2 6 )  and the approximate p ercentages of these  e lement s 
tha t occur in normal sea wat er (AWR'C 1966 : 32 ) . O f  the salts  made from salt  
wa ter , only No . 4 , the Wahgi salt , has b een lixiviated . Apart  from the  hi gher 
sulphate cont ent , the specimen analysed by Dickie and Malco lm ( 1940 )  resembles  
numbers one and two . 

The sulpha te contents  o f  four o f  the remaining specimens ana lysed by Wills  
were no t stated . The re lative salt  contents  o f  these are set  out as  percentages 
in Tab le 8 ,  again with no rmal sea water as a compari son . (Tables  7 and 8 are 
no t directly comparable . )  

Clearly p lan t ash sal ts  have a hi gh po tass ium conten t  and their chloride 
con ten t is  low in comparison with sal ts  made from salt  water and they all  
con tain much sulphate or carbonate . Sal ts  prepared from sal t water , wha tever 
the me thod used , are high in chloride and sodium ,  the use of green plan t s  
introduc ing s i gnifi can tly more  potassium than the us e of  woo d .  This  is 

1 I am indebted to Mr K . A .  Green for bringing this to my attention , together with the Commonwealth 
Analyst ' s  report .  

2 This salt contains virtually no sodium , so Wil ls  must be misinformed i n  saying that i t  ' was 
prepared s imilarly to beg i n  with ' a s  the preceding Wahg i spec imen ( 1958 : 1 7 3 ) . 

3 Though it is difficult to overload a healthy human with potassium , the Baruya (Ollier et a l .  
1 97 1 : 3 9 )  and the Buangs ( Hooley and Terit 1 9 7 2 : 3 2 1 )  say that a n  excess of their plant salt wil l  
kil l . Large amounts of the compound , potassium chloride , can cause heart failure ( Sollman , 
cited by Ol l ier et a l .  1 97 1 : 3 9 ) . 
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K i eta 

Cl 23.9 
Ma 0.7 

Chlor i ne, sod i u m ,  sul phate, m agnes i u m  and potass ium i n  th ree plant ash 

sa lts,  f ive sa l ts made from salt water, and in ord i nary sea water; expressed 

as percentages ( approximate) of the total of these e lements in each sample .  

Prepared Salts 

sa lt  spri ngs sea water 

F i l tered from + + + + + 

ash of green green 
wood 

pro b. 
wood 

s imple  

p lants p lants wood evap. 

M enyamya Kai nantu Deri  Yokonda Bogia  Sa id or Wewak 

2 3 4 5 6 7 8 

32.5 32.7 54.9 59 . 2  56.7  53 .0 59. 1  
n i l  0. 1 32. 1 37 .9 3 1 .2  35 .8  35.4 

S04 1 6. 1  1 7 .9 1 0 .8 2 . 1  0.3 8.9 9.3 4.6 
Mg 

K 

n i l  n i l  n i l  trace 0 . 1  0.6 0.3 0.6 
59.3 49.6 56 .4 6.4 2 . 5  2.6 1 .6 0.3 

1 00.0 1 00.0 1 00.0 1 00.0 1 00.0 1 00.0 1 00.0 1 00.0 

(Nos.  1 - 4 ,  6 - 8 are Wil ls'  1 ,  4 ,  6 ,  8 ,  9, 1 1 ,  12 ( 1 958: 1 70) ; no. 5 is  E l  k i n's 

sampl e ( M eggitt 1 958a : 326) and no. 9 is based on AWRC 1 966 : 3 2 ) .  

Table 7 Analysis o f  eight  prepared salts 

N . B .  Tables 7 a n d  8 a r e  n o t  comparable .  

Chlor i ne, sod i um ,  magnes i u m  and potass ium i n  th ree p lant ash sa lts ,  one 

salt thought to be the ash of a pa l m  from brackish water,  and i n  ord i nary 

sea water; expressed as percentages (approx imate) of the total of these 

el ements in each sample .  

F i l tered from ash Ash Normal  

of 'green p lants ha l ophyte sea water 

K i eta Tel efo m i n  Chimbu Bogia AW R C  

2 3 4 5 

Cl 25.8 42.0 45.3 6 1 .3 60.8 
Na 0.6 0.3 0. 1 25 .8 33.9 
Mg n i l  ? 0.4 0.3 4 . 1  
K 73.6 57. 7  54.2  1 2.6 1 .2 

1 00.0 1 00.00 1 00.0 1 00.0 1 00.0 

( N os. 1 - 4 are W i l l s' 2 ,  5 ,  7 ,  1 0  ( 1 958 : 1 70)  a n d  N o .  5 is  based on A W R C  

1 966 : 3 2 . I  

Table 8 Analysis of four prepared salts 
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Water 

Normal 

sea 

water 

AW R C  

9 

56 .0 
3 1 .3 

7 .8 
3 .8 
1 . 1  

1 00.0 



supported , too , by Wi lls ' se cond Bo gia specimen , No . 4  in Tab le 8 ,  whi ch has 
about half  a� much po tas sium as  sodium and is  made by burning a swamp palm.  
Her informa tion doe s no t incl ude more de tai ls  but  the high sodium conten t  
suggests  that the  palm was either growing near bracki sh wat er or was immersed in 
sea water after  fe lling . I t  is  no tab le that this product is regarded at  Bogia 
as  superior to  sample No . 6  in Table 7 ,  whi ch contains very l it t le potas sium ;  
the sodium con tent o f  b o t h  samp les i s  s imi lar . Wi thin the s t udy area , where 
the trade area of  the Wahg i  salt overlapped in the wes t  wi th salt imported from 
the Enga of the wes t ern highlands ( l ike No . 5  in Table 7 above ) , the Wahgi sal t , 
wi th mo re po tassium ,  was preferred . This  does no t nega te  the general s tatement  
that  salts  containing much sodium were  and are preferred to salts  con taining 
negl igible  sodium but much po tas sium ,  but it provides a clue to the order o f  
p references  under lying the demand for sal t ,  dis cussed i n  the concluding section . 

Salt  from Wes tern Salt  Springs 

The sal t which s ti l l  enter s  the s tudy area f rom the wes t  i s  made by the 
Enga at springs described by Meggitt  ( 1 958b ) . The nearest  of these  is a small  
one  on the lower La i River 25  mi les (40  km) away ; sal t from there was traded 
eas t to the Kyaka Enga of  the Baiyer River . However , mos t  Enga sal t  was made 
at the many groups  of springs controlled by the Yandapu Enga 30 miles ( 4 8  km) 
further wes t . Taylor and the Leahys saw a large load o f  Enga sal t being carried 
eas t by a woman near the s ummi t of  Mt Hagen in 19 3 3 ,  and a group of men and 
women taking axes and food in the oppo site  dire ction (Taylor 1 9 3 3 : 1 7 3 , 1 74 ) . 
Some o f  this was traded through the upper Wahgi into the study ar ea in small  
quantities . I t  was p robably from the Yandapu springs , for  salt  from there 
trave lled j ust  as  far to  reach Lake Kutubu in the south . Champion and Adamson 
were told tha t the sal t  they were given near Lake Kutubu in 1 9 3 6  came f rom the 
no rth ( Champ ion PR 1936 : 6 6 )  and Williams saw ' f lat tened spheres ' of salt  bound 
in pandanus leaves arriving there from the Augu and Wage Valleys in 1939 ; he 
tas ted i t  and found i t  ' salty '  but was mis taken in thinking i t  to  be a ' vege table ' 
sal t (Williams 1940 : 1 33 ) . I t  was probably also  Yandapu salt  whi ch cros sed the 
Erave River to  near Mt Murray more than 60 mi les ( 9 7  km) away (Lees Kiko ri PR 14 
1944- 5 : 9 ) . 

As suggested by the figures in Tab le 7 ,  Enga salt  was made by burning 
salt-impregnated wood . Billets  from 15  to 18  inches ( 38 to 46 cm) long and 
3 to 6 inches ( 7 . 5 to 16 cm) across  were cut from sof twood trees and sun-dried 
before being soaked in salt  pools . They spent two to four months in the wa ter 
be fore be ing drained and b urned in special shel ters containing shallow fire-p i t s . 
The wood  was s tacked in the form of  an annulus 3 feet  ( 0 . 9  m) in diameter  aro 1 111d 
a central hot f i re and took about 24  hours to reduce to  ash , whi ch was the 
final sal t 1 (Wearne Wabag PR  1 1 949-50 : 6 ;  PR 4 1949-50 : 1 3 ,  14 ; Me ggit t  
1958b : 311-1 2 )  . . 

In the Poru region , Wiru speakers from the wes t ern p ar t  said that s ince 
the government came to their ar ea they had heard that the salt they received 
from the wes t  was made at a pond south of Mt Giluwe . Thi s  is  not so , however 
for it was Yandapu salt . A package of i t ,  cal led a to ti li , was examined in 
southern Poru . I t  was a thin rec tangular tab le t  2 . 5  cm thick , 38 cm wide and 
45 cm long , quite di fferent from the large round cake s des cribed by Meggitt  and 
Wil liams , and i t  weighed an est imated 5 lb s ( 2 . 2 7 kg) complete  with wrapping . 
Thi s  type o f  package i s  cal led tili and the salt  is  to . The wrapp ing o f  banana 
leaves was enclo sed in an open net o f  thin cane , the cane b eing formed into a 
carrying handle like a satchel , and the who le parcel  was b lackened from its  
anti-del iquescent s torage in  the house cei l ing . The sal t tas ted s trongly of  
sodium chloride . Some of  the  large round p ackages reached the  Poru  since the 
Pacific  war but in former t imes all  were ti li . The later arrival of the large 
ones may have represented a short-lived peace- t ime expans ion of the Enga-Kako li 
sal t trade nor th o f  Mt Gi luwe but i s  more like ly to have resul ted from the loss 
o f  the upp er Wahgi Val ley marke t to trade s tore sal t . 

To ti l i  were wo rth a pig , pearl she ll  or  good s tone axe and are said now to  

1 In the Baliem Valley Dani salt is the ash of salt-impregnated banana stalks and other vegetable 
fibre ( Harrer 1964 : 17 2 , 1 73 ; Gardner and Heider 1969 : 4 3 )  and at the Wissel Lakes Kapauku salt is 
the ash of salt-impregnated woody herbs (Pospisil 1963b : 2 5 3 ) . 
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be  wo rth $ 1 0 .  The Poru reg ion is  unique within the s tudy area in that 
traditional salt s till  c irculates ; it is impor tan t as  a valuab le in pres tations 
and in some lo cal itie s  is  s ti l l  ritually eaten with pork in ceremonial feasts . 
I t  enters the region from the wes t  though dif ferent  hamlets  are cons cious o f  
get t ing i t  var ious ly from the north-we s t , wes t  o r  south-we s t , depending o n  their 
location . The Poru region was said to  be the end of the road for sal t ,  but  in 
1 9 69  Roy Wagner was given a tiny piece of black trade salt by  a Genabi Daribi 
from Bumaru on the Tua River who go t i t  from Foraba speakers to the wes t .  He 
thinks i t  may have reached them from the Poru (per s . cornrn . ) .  To ti li came from 
south of Mt Ialibu and Mt Giluwe , and people in the Mendi area are now known to 
have broken the 'who lesale ' p ackages  they go t from the nor th , used some salt for 
their own private  and public  needs and reformed the b alance for expor t by  adding 
wa ter and rese t t ing the salt in rectangular moulds s coop ed in the ear th . There 
appeared to be an e laborate terminology for to and i t s  role in economic and 
social life . The neighbour ing Kewa to the wes t ,  thro ugh whose hands the to ti li 
pas sed , also have a highly developed set of terms for salt  (as well  as  for type s 
and measure s o f  o i l )  suggesting an important cul tural domain (Franklin pers . cornrn . 
19 6 7 ) . 

Wha t the Melpa speakers o f  the upper Wahgi Valley cal l eip was the Enga sal t 
which came over Mt Hagen in b undles weighing more than 2 kg (Vicedom and Tischner 
194 3-8 : 1 17 ) , and en tered the head of the Kaip Valley (one of the southern head
water s of the Wahgi ) from the Neb ilyer Val ley . I t  was traded eas t acro ss  the 
ridges of the southern Kubors  as far as Kambia mainly in return for s tone axes . 
These Aua speakers called i t  ab mur and by the time i t  reached them the large 
bund les had usually been broken down . It rarely reached as far as the border 
area b e tween the Aua and Wahgi languages in central Kamb ia ,  where i t  was known 
as abi mur . Some o f  this salt  reached the middle Wah g i  and was known as  ab mur 
or ab mura l .  From the upper Wahgi Val ley i t  passed nor th-east  in to the Jimi 
Val ley , competing in quality i f  no t quan ti ty wi th the salt  from the Kai ronk and 
Simbai Val leys . In return the Wahgi peop le go t s tone blades and some times bird 
of  paradise plumes and young cas sowaries . In sma ll quantities this sal t reached 
the southern speakers  of Narak and Maring and may have been the salt  which they 
called  awi mur and a lo .  

The Dynamics  o f  the Salt  Trade 

Excep t that salt  wa ter was needed to make sodium sal t s , there was n o  simp l e  
correlation b e tween the raw material and the salt-p roduction me thod used . Sodium 
was consumed as sal t water , and dry sodium salts  were made by simple evapora t i on ,  
b y  the b urning o f  coas tal halophy te s , by burning salt-impregna ted  wood  and ea ting 
the ash ,  by  eating the ash o f  salt-impregna ted green plants , and by  lea ching 
their ash and producing a residue by evapora tion . Sodium sal t s  have been 
repor ted from around the coas t ,  and inland from the Bulolo Valley in the eas t 
(Boo th 1 9 29 : 1 08 )  1 to the Baliem Val ley (Mat thies sen 196 3 : 1 7 ;  Harrer 1964 : 1 72 , 
1 74 ; Gardner and Heider 1 969 : 42 ,  4 3 )  and Wissel  Lakes in the wes t  (Pospisil  
1 9 6 3b : 25 3 ;  Wills  1 958 ) . Potass ium salts  were eaten as  the unt rea ted ash of  
green plants , as  a fil tra te for  cooking and as a residue from evaporat ion . 
(The group that cooked wi th the lye were surrounded by  neighbours who regular ly 
evaporated i t . )  Po tas s ium salts  have been reported from much o f  the eas tern 
inland and from Telefomin west o f  the S tri ckland River ( i tem 2 Table 8 ) . 

The presence o f  salt  wa ter is  only a par tial exp lanation o f  the exis tence  
of  a sodium salt  indus try . Wi thin the s t udy area there were three regions , 
Hil l s ,  Poru and Tebera , where sal t springs were present but were no t used for 
sal t-making ; nor did the peop le there make p lant ash sal ts . And there are salt  
springs outside the  s tudy area in  the eas tern highlands where p lant salts  have 
been dominant . One such spring is used  by a local Kukukuku group but  the sal t 
made from i t  by impregna t ing bamboo and burning it for i t s  ash is  no t s i gnifi cant ly 
traded ( Godelier per s . comm . 1 9 70 ) ; ano ther o f  only local use is mentioned by  
Bernd t ( 1 9 62 : 4 1 ) . Furthermore , in the central par t  o f  the  s tudy area , where 
sodium sal t commanded a large trade area and was made in quan t i ty , a great  
varie ty o f  po tass ium plan t  ash  sal ts  were regularly made and exchanged . The 

1 On the eastern edge of the Kukukuku language area (Anga Family )  at Koranga Creek , Wau , where 
there was ' a  huge hill of salt , to which natives used to come from miles around ' .  
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larges t  var iety o f  plant ash salts  were made and ea ten where p eople  had a cho ice 
of  two type s p f  s odium salt . 

Par t o f  the explanat ion appear s to b e  the i s o la tion caused by dis tance . 
In the spar s e ly pop ulat ed Teb era region the general lack of  importan ce of  all  
sal t  shown by the infrequent use  o f  exi s ting salt  springs and the abs ence of  
salt-making f rom plant ash  reflects  the extreme phys ical and social  isolation 
of  these people from the cus toms of  o thers . But social dis tance was 
significant without  the s uppor t o f  physical distance : in the Hills  and in the 
Poru ,  the fai lure of group s  with salt  springs to  borrow manufac turing te chnique s 
is  evidence tha t while the f low o f  goods was no t inhibi ted by poli tical 
fragmentation into r e la t ively smal l ,  mutual ly ho s t il e  group s , this  insular ity 
was an effect ive barrier to the movement o f  persons and ideas . 

However ,  in some par ts  the possession o f  the techni cal knowledge in 
addition to the raw materials was still  no t suff icient cause to manufacture 
salt and this is  parti cularly clear in re gard to  po tassium salts . The leached 
bark ash sal t of  the Kamano was no t made by those nor thern Kamano who preferred 
to get it from their southern neighbours in exchange for o ther goo ds , in spite 
of  the fact  that a costly  valuab le , one whi te e gg-cowrie shell , would fetch 
only about an ounce ( 2 8  g )  o f  the hard , yellow ,  b i t ter sal t . Among the southern 
Kamano further specialisation occurred , one family in each hamle t making salt 
for  the rest and set ting some as ide for  trade ( Carruthers Bena PR? 1945- 6 : App . D ) . 

The explanat ion lies  in the mutual dependency o f  neighbo uring group s : the 
mos t  important reasons were economic and arose  from comparative produc t ion and 
trading advan tages ; these were modif ied locally by social and political  
advantages . Taking so dium and potassium salts  together , the pa t tern of  
produc t ion and trade in  general terms ref le cted the  dis tribut ion o f  knowled ge 
of salt-making technique s , the entrepreneurial development o f  fa ctory s i tes  and 
trade routes , and the competitive maintenance of trading advantages until  some 
o f  them became es tab lished tradi tions . Condi tions o f  dependence may be 
conservative and me thods o f  production o f ten seem to be . In regard to sal t 
manufacture , thi s was pointed out by Baas-Becking ( 1 9 31 : 4 3 4 ) , for sal t is  made 
in the wes tern wo rld today in much the same way as  it was in China nearly 5000 
years ago . Antiquity o f  this o rder has been demons trated for  o ther trade i tems 
in central New Guinea and there is no reason why New Guinean salt-making 
traditions should have changed greatly in tha t t ime in spite of the changing 
locations and fortunes of  the producers and the consumers .  

The trading of salt is certainly correlated with the degree o f  processing 
involved in i ts manufacture . Wi thin the s tudy area , only those  materials which 
were sub j e c ted to  a reduction in volume and e i ther an increas e in sodium 
chloride or  reduction in organic  mat ter were extensively traded . Where availab le , 
sodium salt s  were  more highly valued than potassium sal t s , in marked contras t 
to the pattern reported  for the Kukukuku tribes . 

The inl and salt  trade consis ted o f  long flow lines radiating from the 
principal manufac turies (Map 3 )  in con trast  to the generally parallel  pattern 
o f  short  movements  o f  coastal salt  to  the hinterland (e . g . Hard ing 1 9 6 7 : 34 ,  
35 ) . There i s  a s ub s idiary pat te rn o f  flow f rom the highlands to the lowlands , 
espe cial ly the southern lowlands , whi ch is  partly a reflection o f  geological 
control over the location of sal t  springs . ( Inso far as this is so , one would 
predict  a dif ferent pat tern for the eas tern highlands ' p lant ash salt trade . )  
I t  is  also  in par t  a reflection o f  the dis tance tha t separates much of  the Gulf 
Dis trict  lowlands from the sea and alternat ive salt sources . ( For the same 
reason , one would expect the Kukukuku salt  specialis t s  to have traded their 
p roducts to the south in addition to  the reported trade nor thward to  the Markham 
River tributaries . )  Before 1 933 , unbroken tablets  t ravelled from 20 to 30 mi les 
( 32 to  4 8  km) from the Wahgi spring and had a trade area o f  about  2000 mi2 

(more than 5000  km2 ) ;  the trade area of  the sa l t  i t self  was about twi ce that . 
As war f are was reduced , the salt  reached a maximum distan ce o f  50  mil es ( 80  km) 
from i ts  source and the trade area exp anded to about 5000 mi2 ( 1 3000 km2 ) be fore 
this indus try wa s ki lled during the 1950s  by the importa tion of r e f ined common 
salt . 

The role o f  po tass ium sal t  in New Guinea was no t s imply that o f  a 
sub s t i tute for common sal t ,  although mo s t  re ferences to  plant sal t s  see i t  in 
thi s way . Thi s  as sump tion has also been made in regard to the few American 
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Indian tribes who have been reported to  eat the a shes of certain p lant s  ins tead 
of common sal t ,  or  to  use lye leached from the ashe s or to evaporate the lye for  
its  residue ( e . g . Hodge 1959 : 41 9 ; S teward 1963  Vo l . 3 : 1 6 ,  326 ; Vol . 6 : 4 7 1 , 482 ) . 
The p lace occup ied by p lant sal t s  is  more  comp lex . They domina ted in the 
eas tern highlands , and among the Kukukuku were deve loped for trade in p reference 
to sodium salt s . In the centra l  highlands whi ch form the core area of this 
s tudy , they coexi s ted in roles which were largely p arallel ; in some ins tances  
plant salts  supp lemented sodium sal t s  - more o f  ten they comp lemented them . 
I t  is likely that further inquir ies would uncover social and r i tual s it uations 
in whi ch each type had i t s  pre ferred p lace . 

In metabolism,  po tass ium salts  are no t a sub s ti tute  fo r sodium salts . 
I t  is true that the existence o f  unusual me tabol i c  adap tations among isolated 
human group s  has only recen t ly begun to  be s tudied and it has been sugges ted 
tha t New Guineans may have a ni trogen metabolism dif feren t  from peop le  wi th a 
his to ry o f  European diet (Oomen and Carden 1 9 7 0 )  but thi s  has no t been s ugges ted 
in conne c t ion with salt met abolism . 1 In any case , all New Guinea die ts  were and 
are very high in po tass ium and this is espe cially true of the subs i s tence farmers 
of the Highlands wi th their  low intake of animal foods (Hip sley and Kirk 1965 : 
78-80 ; Oomen and Carden 19 70 : 14-16 ) . In normal die t ,  highlanders consume 
200-400 t ime s more  p o tassium than sodium (Blair-We s t  et a l .  19 6 8 : 9 28 )  and they 
have been shown to have a very high rate of pot ass ium excre t ion and a low rate 
of  sodium excretion (MacFarlane e t  al .  1964 ; Oomen and Carden 19 70 : 21- 2 , 31 ) . 
The consump t ion o f  additional po tas sium in the form o f  a ' table  sal t '  had no 
die tary bene fi t .  The common as sump t ion that in satisfying hi s sal t  appetite  
man i s  expres s ing a physiologi cal need canno t apply to subs istence farmers 
ea ting addi t ional po tassium salt . 2 Nor will  the data sustain the ' subs ti tute ' 
argument in another form - tha t  p lant salt  eating was a mis take , in that palates 
unsatis f ied in their  desire for sodium salt were mis led or satisf ied by the 
s imilari ty of potass ium salt . There i s  no doub t  that as  condiments these salts  
are  to  some degree interchangeable ; Ollier e t  a l .  have drawn a t tention to the 
fac t tha t  the Baruya erroneously believe that the potas sium sal t  wh ich they 
extract from plants origina te s  in nearby sodium springs ( 1 9 7 1 : 3 8 ,  3 9 ) . 
Po tass ium chloride is  the main ingr edient o f  the sub s ti tute for  sodium chloride 
prescribed to please the palate o f  wes tern man when i t  i s  cons idered medically 
desirable  (Winthrop Laboratories  letter  1 9 7 0 ) . 3 But the tastes  are dif ferent ; 
to palates accus tomed to s odium chloride , p o tassium chloride is  less  ' salty ' 
and has o ther tas te  components . Where both  circulated in New Guinea , 
informant s  were quite  specific  about the dif ference in tas te .  There is  no 
indication that New Guineans have unus ual innate  tas t e  p references : the 
complexi ties o f  the demand and consump t ion patterns require a dif ferent 
exp lanat ion . 

We mus t  ass ume that  the palatability o f  salty s ub s tances to man is  the 
result of an evolutionary adaptation con ferring survival  advantage . It is  
pre-hominid and i s  shared by o ther mammals and some more primi tive vertebrates 
(Denton 1 9 6 7 : 4 54 ) . 4 His ab ility to tas te  salts enab les man to sub tly 

1 Innate adaptation to salt deficiency and resulting appetitive behaviour in herbivorous and 
omnivorous experimental animals , and the relationship of these findings to salt consumption by 
man insofar as it is known , is reviewed by Denton ( 1967 ) . See also Blair-West et a l .  ( 1 968 ) , 
Denton et a l .  ( 1969 ) , and MacFarlane et a l .  ( 1968 ) . 

2 Not only in New Guinea ,  see Hodge ( 1959 : 419 ) , Steward ( 1963 Vol . 5 : 67 9 ,  692 ) . 

3 It has been shown that the inclusion of potassium in the diet can reduce to a considerable 
extent the effect of sodium in producing hypertension in laboratory rats . If this has 
relevance to humans ,  the lack of hypertension among New Guinea highlanders may be linked as 
much with high potassium as with low sodium intake . However ,  the correlation between low 
sodium intake and a low increment in blood pr�ssure with age has also been argued from the 
evidence of such groups as Greenland Eskimos who have a low potassium intake (Denton 1967 : 4 5 3 ;  
197 0 :  2-4 ) . 

4 For a review of the evolution of salt appetite , see Denton ( 1965 ) . On the speed of genetic 
change in man , see Rendel ( 1 970 ) ; on the establ ished dominance of visual sense over smell  in 
food-gathering hominids before the evolution of hunting man ( in contrast to carnivores who 
depend on smell )  see Barnes ( 1970 : 2 ) . It was suggested in the late nineteenth century that 
carnivores did not need additional salt because of the high sodium content of their meat diet 
(von Bunge cited by Wills  1 9 58 : 1 7 6 )  and it was recently suggested that they were unlikely to 
have evolved the neural mechanisms evoking salt appetite ( Blair-West et a l .  1968 ) , but the 
basic research remains to be done (Denton 1965 : 26 5 ;  1967 : 4 56 ) . 
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dis crimina te within a wide range o f  sodium and potass ium sal t s , and probably  
be tween mo st  sal ts . S imilar Ji scrimina tive ab ility has been shown by rabb i ts 
and by wild and dome s t ic ruminant s  (Blair-Wes t e t  a l .  1968 : 9 2 3 ,  9 2 6 , 9 2 7 ) . 

It suggests  that this ab ility evo lved in response to  a wide variety of  
naturally o ccurring salt  comb inations , not merely to pure sodium chloride ,  
which is  relat ively rare . Out of  25 po tential sal t  l icks , wild ruminants 
s elected three with more  sodium b icarbonate and sodium sulphate  ( ib id) , a 
f inding which may have bearing on the preferences for salt mixtures 
demonstrated by some New Guineans , in part icular the admixtures of other 
compounds contained in the mo s t  widely t raded sodium salts , tho se  of the Enga 
and of the Wahgi springs . 1 

It is  instructive to look at the salt-use patt erns among o ther sub s is t ence 
farmers with varying degrees of dependence on cultivated crops  and hunting and 
gathering . The American data has b een comprehensively surveyed : only the 
New Guinea technique of preparing sodium sal ts  or mixed s odium-and-po tas sium 
salts from the ash o f  plant mat erial soaked in salt wat er s eems to  b e  
unparalleled and that may have gone unreported . Most  commentators have s een 
physiological need as the cause ,  though there is no doub t  that potas s ium sal t 
consumpt ion and s odium salt avoidance by humans have aspect s  quite  independent 
of phys iological need . The following citations , unles s o therwise stated , are 
from Hodge ( 1959 ) and Steward ( 1 9 6 3 ) . A part ial correlat ion between sub s istence 
dependence on meat-rich diets and salt  avo idance has b een not ed many times ; 
these editors also perceive a correlat ion b etween sub s is t ence dependence on 
vegetable  s taples and the eating o f  common salt . 

To the Eskimo , salt was an ' abominat ion ' 2 (Hodge : 4 19 ) and in general salt 
was not us ed in America north o f  the 45th parallel (Kroeb er 1 9 4 1- 2 :map 1 ) . In 
the far south , the hunting , f ishing and food-collec t ing trib es o f  Patagonia 
us ed no sal t  ( Steward , Vol . 1 : 84 )  nor did some of  the tribes of  the tropical and 
t emperate forest s  who depended principally on hunt ing and gathering ( ib id , Vol . l :  
4 2 0 , 4 5 3 ; Vol . 3 : 103 , 3 2 6 ; Vol . 4 : 4 1 ,  449 ) . Salt working , consumption and export  
were import ant among advanced agriculturalists  and were particularly highly 
developed in the Andean c ivilisat ions (Hodge : 41 9 , 420 ; Steward , Vo l . 1 : 2 6 3 , 555 ; 
Vol . 2 : 217-9 39 , Vol . 4 : 1 7-32 , 356 ) . In Hodge ' s  opinion ( 419 ) , in North America 
the desire for salt correlates with the need for salt and this in turn varies 
with the degree o f  dependence on vegetable  rather than animal foods . S t eward 
and Faron ( 1959 : 184 ) have said that in South America the comparat ive importance 
of  salt from place to  p lace was undoub tedly related to  b iolog ical need present 
among plant eaters but ab s ent among hunters . McKee ( 1955 : 25 )  implied the same 
for Melanes ia . 

However ,  nei ther the American nor New Guinean da ta  will support  such a 
conclus ion . Many o f  the trib es who did not use common salt were agriculturalis t s  
and many o f  the ' hunting ' t ribes depended great ly o n  forest gardens . Al though 
natural salt  occurs in great quantit ies in much o f  North America and is  easy to 
collec t , Hodge thought that none of  the trib es inhab it ing the southern 
Unit ed States us ed salt  in pre-European t imes ( 419 ) . Steward gives many s imilar 
examples for South America (Vol . 1 : 4 2 0 , 4 5 3 , 5 2 5 ; Vol . 3 : 16 ; Vol . 4 : 1 7 ,  2 6 , 340 , 
356 , 402 , 550 ) . To complet e the p icture of  cus tomary complexity , and again to 
parallel the f indings in New Guinea , those  f ew groups who used plant salts  
(only one example of mixed sodium and potass ium from halophytes ) were 
cul t ivators , (Hodge : 419 ;  Steward , Vol . 1 : 263 ; Vol . 2 : 7 06 ; Vo l . 3 : 16 ,  103 , 3 2 6 ; 
Vol . 4 : 3 5 6 ; Vol . 6 : 4 7 1 ) . As in New Guinea , some prepared a dry potas s ium salt by 
evaporat ing lye leached from ashes (palms and a water lily , St eward , Vol . 3 : 103 , 
3 2 6 ; Vol . 6 : 47 1 , 4 8 2 )  or by cooking with the lye (Hodge : 419 ) or by eat ing the 
untreated ash ( S teward , Vol . 1 : 2 6 3 ; Vol . 2 : 70 6 ; Vol . 3 : 3 2 6 ; Vol . 4 : 35 6 ) . S imilar 
ob servat ions have been made in Africa by Orr and Gilks who also report the 
ea t ing of  earth s cont aining s ignif icant amounts of sodium , iron or calcium 
(1931 : 24-3 0 ,  7 3 , 7 4 ) . 

1 In metabolism ,  while the supply of sodium is not l imiting for potassium exchange , the presence of 
unreabsorbable anions such as sulphate or bicarbonate will increase the urinary losses of potassium 
(M .  Hobbs pers . comm . ) ,  which may affect the salt mixture preferences of such high potassium 
ingesters as highlanders . 

2 Mowat thought that while not using salt , the Caribou-dependent Eskimo satisfied a liking for it 
with blood ( 1952 : 93 ) . 
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In a survey of  some cul ture traits in Wes tern North America , Kroeber 
found that the pattern of  salt-use and non-use was not explained by a diet  
rich in meat or seafood or by heat stress  due to higher mean annual 
t emp eratures . He found , too , that in par ts  of  California and Nevada where 
natural common salt was used and where the ash of  halophytes was also used , 
the distribut ion pattern o f  each cus tom was not coterminous with the 
distribution pat tern of  the natural deposits  of  salt nor of  the halophyte . 
The pat terns were interdigitated , some groups  using one or the other and 
some using both . ' Whatever the underlying urge there may be in physiology 
as influenced by diet and climate '  he concluded , ' the specific  determinant 
of salt-use or non-use  in mos t  ins tances is soc ial custom,  in other words 
culture ' ( 1 941-2 : 1-5 ) . 

S imi larly , the p lace o f  po tas sium salt  in the New Guinea salt  trade 
can be best  exp lained as a spec ial ised cul tural adap tation . I s  is  an 
adap tat ion without  metabo lic  advantage but probably also wi thout  disadvantage , 
since the p lan t salt  intake represents only a small  increment to a die t already 
very high in po tass ium .  All the evidence of the e conomi c , social , and r i tual 
ro les of salt  suggests  that the adap tation had psycho-socia l  advantages in 
addition to economi c one s . In the hi ghlands spicy leaves and ginger remain an 
integral part o f  r i tual f easting , and onions , e schallots  and garlic  were 
popular as soon as they were introduced (Nilles  1944 : 7 ) .  

Levi-Strauss  has remarked on the strong contras ts  in specif icity of  
condiments ,  both salty and ' hot ' , among different American societies  ( in 
Steward , Vol . 6 : 48 2 ) . While the natural palatability of  condiments  to humans 
is  fundamental , it  i s  comp letely overlaid by es tablished cus tom , produc ing a 
pat tern ranging from to tal avoidance of  one or all condiments , through sparing 
use , to the cons tant use of a salt-and-red-pepper mix into which every morsel  
was dipped ( S teward , Vol . 3 : 103 ) . It is reflected , too , in  the  occasions on  
which salt  and other cond iment s may be taken , ranging from everyday use coupled 
with r itual abstent ion to use as a luxury coupled with excessive consumpt ion 
on ritual occas ions . 

How can the varied patterns have developed in New Guinea ? In the first  
days of inland settlement the  locat ion of  salt  springs was unknown and since 
then the exploitat ion of  these relatively rare resources has been firmly 
controlled by the groups in whose territories they o ccur . There were prac t ical  
limits  to the  dis tance over which salt  water could be  traded , as  we  have seen 
in the Poru region . 1 The transport of  salt-impregnated wood was easier , but 
relatively little of  the load was salt . Transport of  the ash itself  was much 
more effic ient , and this was the bas is of the Enga salt  trade . 

Roast ing tubers in open f ires is  even now the mos t  common way of  cooking 
morning meals  and snacks . , It  is possible that potassium carbonate in the ashes 
was found to add interest to  bland food , and perhaps by experience ,  garden ash , 
mainly gras ses , was found to  be superior and other p lant s  were selected by 
experiment . In such a way , with sodium salt s unavailable or s carce , a preference 
for potassium and sodium in associat ion with carbon and sulphur compounds  may 
have been l earned . This may help to  exp lain why , when salt was made from sea 
water , the wood-immersion method was more common than s imple evaporation . 
However , the method probably antedates the invent ion o f  clay-and-stone 
evaporat ors and the use of  pottery and may survive through the conservat ion o f  
custom .  I n  a region o f  almo s t  daily tropical rain , natural salterns would be 
ineff icient . 

The deve lopment of  such tas te pre f erences is essential  to the explanat ion 
of the wide populari ty of such p lant ash sal ts as  that  of the Kukukuku , 
consis ting o f  up to 8 4  p er cent po tas s ium s ulphate and potassium carbonate . 
Once lixiviation was app lied to  p lant ash and a concentra ted residue prepared , 
trade was fur ther faci l i ta ted and more p eopl e  were supplied wi th a superior 
potassium salt , habi tuat ion to i ts use expanding with the trade area o f  the 
sal t . S uch a view would explain , too , why the Wahgi  salt t rade area was 
relatively undeveloped in an eas terly direction where plant ash salts dominated . 

Salt  of  all types was consumed mainly on special occasions and there is  no 

1 In New Britain Wright noted a situation where periodically salt water was carried from the coast 
to a village four days inland but most of it was consumed on the way . The same people ate the ash 
of the bark of a local tree ( 1965 : 11 1 ,  1 1 2 ) . 
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doub t that habi tuation took p lace in a learning s ituation power fully rein fo rced 
by the soci al impor tance o f  these o c casions and by the es tablished ro le of salt  
as a valued luxury whose production or acquis i t ion by trade required much ef fort  
and exp ense . Among foodstuf f s , s car c i ty and co s t  have given s tatus and pres t ige 
to meat ( Clement s  1 9 7 0 : 1 11 ) . As a social symbol connected with eating ,  only 
sal t is more powerf ul . It was a symbol  of friendly intercourse in eas t and we s t ;  
its  so cial s igni ficance i s  impos s ible to overs tate . Among peasan t s , even the 
giving of salt  to draught animals was accompanied by elaborate ritual ( e . g .  
Hackings 1 9 68 ) . Among sub sistence farmers  o f  the Americas i t  had i t s  own taboos 
and deities and was interred with grave goods (Kroeber 1941-2 : 5 ;  Hodge 419- 2 0 ;  
S teward , Vo l . 2 : 309 , 311 , 550 , 55 1 ;  Vo l . 3 : 10 3 ) . For the mo st  important 
ceremonies in New Guinea it is comb ined wi th meat . To some eas tern highlanders , 
salt  is  the es s ence o f  the ances tral f ertility mother and its  consump tion is  
protective , vital  in  t imes o f  cr isis , and can r emove ritual pollution 
(Berndt 1962 : 49 ,  5 7 ) . The r i tual importance o f  salt  consump t ion among the 
Maring has been s tressed by Rappaport  ( 1 96 7 ( 19 68 ) : 1 35- 7 ) . 

So far I have b egged the question o f  whether sodium needs contr ibuted to  
sodium salt  consumpt ion . D enton has  said ( le t t er 1970 )  that observat ions on 
b lood aldosterone levels among the people o f  the c entral h ighlands have shown 
them to  be  ' consistent with some measure of sodium deficiency ' . Opt imum sodium 
l evels appear to be defined by these workers in t erms o f  people on a European 
d iet  and s od ium-rep lete hospital patient s (Blair-West et a l .  1968 : 928 ; 
Denton e t  a l .  1969 : 53 6 ) . So  much has been said of  lat e about the maladapt ive 
aspects  of  modern diet ( e . g .  Furnas s  1 9 7 0 : 9 0f f . ;  Clement s 1 9 7 0 : 12 0 , 125ff . ; 
Boyden 19 7 0 : 1 9 9 ,  202 ; Denton 19 7 0 : 3-5 ) that i t  seems odd that it should b e  
taken as  the opt imum s tandard f o r  salt metabolism. O n  the avai lab le evidenc e ,  
an emphasis  on hunt ing with it s higher intake of animal foods  cou ld obviate any 
phys iological need for sodium and be reflect ed in the low consumpt ion of salt 
water and prepared salt in the sparsely populat ed Tebera region , but these 
people ' s total sod ium intake was probab ly lower than among the farmers of  the 
Bismarck Fal l , J imi , Wahgi and Poru regions , with their access t o  prepared 
s odium sal t s . 

There was and still  i s  great areal var iat ion in the mount o f  sodium 
consumed in New Guinea , not only inland . There was a lso c ons id erable  
variat ion seasonally , especially away from salt  springs and the  sea . But 
consumpt ion was low in European terms , even near salt  wat er . In these t erms , 
it  remains relatively low t oday , even wher e ref ined store  salt is  available , 
both on the c oast  and in the highland s (Hipsley and Kirk 1965 : 14 8 ) . These 
ob servers , as  well as Oomen and Gorden ( 19 7 0 : 16 ) , found no evidence of salt 
hunger or regular use of salt even when it was present in the hous e ; a low rate 
of  sod ium excret ion with i very h igh rat e of  potas s ium excret ion was maintained 
( ibid : 21- 2 ,  3 1 ) . Ano ther study showed no change in the charact eristic ally high 
potass ium/low sod ium rat ios in saliva and sweat , but showed an increase in 
ur inary sodium (MacFarlane et a l .  1968 : 5 ) .  However , although their salt 
consumpt ion was still  general ly low , a group living near a mission trade- store 
in the J imi Valley had t rebled their consumption be tween 1965 and 1968 , and 
the researchers found that in New Guinea potas s ium/ sodium ratios in body f luids , 
especially in urine , were a good index o f  acculturat ion to  money and European 
goods , including salt ( ib id : passim ) . 

During f ield-work , some of  the men eating with me int ermittent ly over a 
15-month per iod shared my salt mor e  frequently than salt was eat en in former 
t imes . Those that d id so had had at least  a decade of acces s to s tore salt , 
and s ince they were wage earners and coffee growers , probab ly also had a h igher 
protein intake than tradi t ional highlands soc iety . In the inacc es s ible  Kamb ia 
region , where sod ium sal t  had long been known but was rare and costly , it was 
pos s ib le to  exchange salt for vegetables  and children ran to l ick up salt that  
was spilt . In  the  Tebera region , because  occasional European visitors have 
carried common salt there  over a period of  30 years , it is pos s ib le to  trade it 
f or vegetab les . 

The emphat ic tone of  reports  from the nor th-west corner of  the s tudy area 
suggest s an except ional d egree of  interes t in common salt . W . C .  Clarke 
(pers . comm . 197 1 )  has said that salt was regularly r equested by Mar ing men and 
that on the special ceremonial occasions when pork f eas ts  were  held , salt was 
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eat en in very large amounts . Rappaport has said tha t  ' mo s t  Mar ing men will eat 
pure tab l e  salt by  the handful ' ( 1 9 6 7 ( 19 68 ]  : 13 6 ) . To  the nor th  o f  the Maring , 
in the Asa i  Valley , a medical res earch worker was ' b esieged ' with people 
anx ious t o trade for sal t ( S t anhope 1968a : 60 ) . However , R . N . H .  Bulmer believes 
that thes e report s  merely ref lec t  an early s t age of  contact - trade , the demand 
f all ing again with regular assured availab il ity (pers . comm . 1 9 7 1 ) . 

The condit ions of  scarcity in which man ' s  salt t as t e  is  thought t o  have 
evolved were reduced by the development  of  a s alt-making t echnol ogy and 
int er-reg ional salt t rade by New Guinea ' s  sub s is t ence farmers , but sal t remained 
a s carce good . Now that cheap common salt has become available  over wide areas 
its consumpt ion is st eadily increas ing . I t  is  pert inent that after  some 
generat ions of  exposure to condit ions of  aff luence in salt , modern man has so 
far shown no s ign of a suitable cul tural adaptat ion in spite  of  the growing 
evidence of the phys iological disadvantages of a high intake (Dahl 1958 : 1 154 , 
1 1 55 ; Denton , 1 9 7 0 ) . In New Guinea tradit ional res traints cont inue to  b e  
removed , the ritual role o f  salt has b een challenged b y  ready availab ility , 
and the b iological  maladj ustments  associated with the sat isfact ion of  ' need-free ' 
appetite  can b e  c onf idently expec t ed . I t  i s  doubly unfortunate  that , unlike the 
tradit ional product , the modern one lacks iodine . 

MINERAL OIL 

Seepages of  mineral oil  occur within the s tudy area in the Tua , Poru and 
Teb era reg ions ; outs ide the area to the south and west  are many more . Some do 
not appear to have b een exploit ed ;  the product  of o thers was regularly collect ed 
f or use  as  a cosmet ic for the hair and skin , r ivall ing vegetable  oil in some 
par t s . It was also  us ed occas ionally for skin infect ions and wounds . Patrol 
repor t s  f requent ly refer to  seepages , mos t  of  which have been invest igat ed by 
g eologist s .  

A f ew yield a dark heavy oil  but mos t  produce a light oil in appearance 
l ike modern fuel oil , usually in as sociat ion with wat er and gas . It burns 
readily but no example of  it being used for l ight or heat in tradit ional t imes 
has been recorded from within the study area . Fifty  miles (80 km) to  the wes t , 
however , a village in the Wage  Valley was repor t ed t o  be cooking on o il and gas 
in 1954  (Counsel  Kikori  PR 5 1 9 53-4 : 1 ;  accompanying an Australas ian Petroleum 
Company survey party ) . There was a suggest ion in ano ther report  that  j ust  across  
the  south-wes t ern boundary of  the  study area , o il-bear ing shal e may have b een 
burned , but communication diff icul t ies prevent ed a full  understanding . The 
patrol off icer thought the burning was part of an o il-ext ract ion process  
(Ford Mend i PR  3 1 9 5 3-4 : 20 ) . 1 

Everywhere collec t ion o f  the oil  was extremely laborious . In some p laces 
the ground was excavated t o  imp rove the rate of flow , up to 2 0  m3 being removed 
in one case ( ibid ) . As the rising o i l  formed a f i lm on the wa ter surface i t  was 
gently swept to one s i de and s cooped up on a s l iver of bamboo or bark . A 
favoured method  s een in use in the Poru region in 19 6 8  was to  immerse  a fea ther 
and then s tr ip th e o i l  from it between thumb and forefinger into a bamboo 
container . To the south-we s t  in the Kugua Valley a s imp le  flotation proces s 
was used to extra ct  o i l  from sof t rock , the clay body being mined and carried to 
a pool and crumbled under water and the oil gathered from the surface ( Ford ibid ; 
Counsel Kikori PR 5 19 5 3- 4 : 5 ) . In spite  o f  comp e t i t ion from the popular and more 
eas ily won tree o i l , mineral oil  was hi ghly valued in a number o f  local i t ies , 
the ownership o f  particular s eepages being disputed ( Brand Kutubu PR 10 195 2- 3 : 1 1 ) . 
In the we s t  i t  was traded long di stance s , for S inclair saw two gourds o f  i t  
offered for sale i n  Tar i i n  19 5 3  a f t er being brought  from the source 25 mi les 
(40  km) fur ther wes t ( 1 9 6 6 : 1 1 3) . 

Within the study area , t rade in mineral oil was developed only in the Poru 
reg ion and even there tree oil was pref erred . Wiru speaker s ref erred to mineral  
o il as pero and mos t  adul t  men l iving in  the south-wes t  o f  the region could  name 
at leas t s ix variet ies , each named for its  sourc e .  One of the se was a dark o i l  
of poor  quality called tuaniga and came from a s ingle seep near No iya village in  
central Poru .  It  was g iven to  relat i�es and traded north  acro s s  the  Poru River 

1 In 1965 some men in the Peru region were said to be using local oil  in hurricane lamps ( Sisely 
Wiru PR 4 1965-6 ) . 
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10 miles (16  lan) to the l imi t s  o f  Wiru settlement . A smal l  source  called kobio 
smelling strongly o f  kerosene was s een near the salt pools in southern Poru . 
Its  product ivity was low and it was not s igni f icant . Mo st  seepages and all the 
valuab le ones were near the south-western l imits of  Wiru settlement in the Iara 
Valley or  acro s s  tha t  r iver in the t err itory of the Kewa . To was collec ted near 
Warababe ,  an o il of unknown name near Po reia , ere west of Karani , napuai and 
mirambe near the Iara River , and Wa Zo 1 and an were imported f rom south of  the 
Iara . The Kewa were said to ref er to mineral o il as kunggu . 

The best  o ils , o f  whi ch wa Zo was said to  be a good example , were  traded to  
the north and eas t , occas ionally reaching c entral Poru s ettlements in containers 
as large as  a 1 . 5 m l ength of bamboo worth a small p ig or pearl shel l .  Smaller 
quantit ies were more common and were somet imes exchanged f or foodstuf f s .  Thes e 
reached the end of  their j ourney near the east ern Wiru s ettlements  around Laue 
and Undiapu and the furthes t distance travelled would not have exceeded 
20 miles ( 3 2  Ian) . They did not pass  north or eas t out of the Wiru language 
area . The northernmos t  Wiru speakers said that although they had heard the 
names of  the b et ter types of  mineral oil in pre-contact t imes they had not 
received any unti l  part ial pac if icat ion had increased the trade area of  these 
produc t s .  In contra s t  to  the t rade in vegetable  o il further wes t , mineral oil 
in the Puru reg ion was not borne by traders through the terr itory of  intermediate 
groups - containers o f  oil  passed from group to group and j ourneys made to  fet ch 
it did not exceed the c ircle o f  relat ives and contemporary allies . 

In the Tua region an oil  seep was described by  Daribi informants . They too 
called it pero and said that it  occurred in the b ed o f  a small  s tream a day ' s 
travel from the Genab i settlement o f  Bumaru on the north-ea s t  s ide of  the Tua 
River . I t  had been f ir s t  located by  its  s trong smell , it  was said , and men from 
Noru had occas ionally collected it  during spells o f  dry weather by methods 
s imilar to  those described by the Wiru . The stream c overed it in wet weather . 
It was used cosmet ically but did not f igure in exchanges , and mos t  men had not 
even heard of  it . 

Oil  seep s  have been reported in the Tebera region in the Irou Valley and 
near Gurimatu on the upper Purari  River ; the latter site  was exposed only when 
the r iver was low (Johnston Kikori PR 6 1 952-3 : 2 9 ) . Pawaian speaking Piawa 
informants at Gurimatu said that although a f ew men had somet imes used the oil 
they d id not s tore  it and they r egarded it as unimportant . 

PIGMENTS 

Coloured mineral s ,  mainly clays , were used everywher e  f or decorat ing the 
body , clothing , weapons , sacred obj ects , hous es and other artifacts  of  wood , 
f ibre and s tone . Some were marks o f  mourning , o f  f e s t ivals , personal st atus 
or o f  the sanctity  of obj ects  or p eople . Others were a mat t er of  personal 
choice , though d i f f erent regions showed preferences f or c erta in colours in 
p ersonal decoration and in ornament ing sacred obj ect s .  These pref erences 
cont inued when factory-made paints  became available . Br ight ly coloured p igment s  
were frequently used as payment s for  food and s ervic es b y  early patrols and are 
us ed s t ill  away from areas with trade- s tores . It was a common experience t o  
f ind that only one co lour was acceptable , even though t h e  hue and saturat ion 
of the others mus t  have been sensat ional : for example , only red was acceptab le 
in the Southern Highlands D i s trict  in the early 1950s  (Wren Kut ubu PR 8 1 952- 3 ) . 
Al though these  strong colour prefer ences persist  today , they may have changed 
more than once s ince whites  f ir st arr ived . In the Poru reg ion of the Southern 
Highlands Distric t in 1968 , b lue was f avoured f or clot h .  The prej udice ext ends 
to such minor ornament s  as  g lass  beads ; Clarke (per s . comm.  197 1 )  found that 
while a J imi Valley Mar ing  group would acc ep t  only b lue b eads , a S imbai  Valley 
group ins i s ted on red or whit e - he believed these were very changeable fashions . 
This was confirmed by R . N . H .  Bulmer , who found that while  r ed beads were demanded 
by the Kyaka from the s tar t , the Karam of 1960  would not accept them and valued 

1 The similarity of some of  these ' traditional ' terms for oil ( e . g .  we lu offered by some Wiru , do lio 
offered by Erave River Foraba ) to the MP word for oil , we Z and to English ,  suggests borrowing from 
the men of the oil exploration companies who have been prospecting the area for nearly two 
generations . It would be interesting to know if further south one receives cognates of the Hiri 
( Polis )  Motu term , gir'isi .  
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white  ones mos t .  Within f our years Karam demand for b lue equalled white  and 
green beads had also become popular , and by the lat e 1960s  they would accept 
even red ones (per s . conun. 1 9 7 1 ) . The complexity of colour denotat ion and 
connotation among the Melpa has been examined by A .  and M .  Strathern (197 1 ) . 

Pale grey , b lue-grey , yel low , orange and reddish clays were ubiqui tous . 
Wh i te clay was fairly common and was s upp lemen ted by gr inding wea thered 
limes tone and by using ash and milky sap s . Charcoal was the ma in source o f  
black , the Karam , for example , making special cosme t i c  charcoal f rom the seeds 
of the cultivated castor-oi l  tree ( R . N . H .  Bulmer p er s . comm. 1 9 7 1 ) . But the 
br ighter and rarer colour s  were valuable and were widely traded . Red o chre wa s 
exchanged in mos t  parts , and in the more isolated areas small  nodules o f  i t  can 
s t ill be found suspended in bundles f rom the raf ters of houses or carried about 
in small  string bags . In former t imes some red clays were he ated to imp rove 
their co lour , presumably by th e oxidation of  more  o f  the original mineral . 
These , toge ther with rare blue , green and specular p i gments , were in great 
demand in the highlands and were traded in small  bamboo containers and leaf 
packages . This  trade did no t extend to the hi lls , Ramu and Tebera regions  nor 
to the southern part o f  the Tua . P igmen ts were usually stored in bamboo tubes  
s toppered with  bark o r  leaves and pushed into house walls  or hung in  net  bags . 
Just wes t  of the s t udy area co loured ear ths used in poison were ob tained from 
the so uth in r eturn for a luab le s but no toxi c ingredien t s  were found in them 
(Vicedom and Tischner 194 3- 8 ,  Vo l . 1 : 1 35 ) . 

Even some year s a f ter s tore paints were readi ly available , good nat ive 
pigments  s till  held the s tatus o f  valuab le s in some localities , as was shown by 
their  inclusion in a bride-wealth distribution in the Dom language area o f  the 
Wahgi region as  late  as  1955  (Wo l sey Chimb u  PR 1 1 955-6 : 10 ) . In  less  favoured 
areas this is  s t ill  true , but where there are trade-s tores , traditional trade in 
all  but one pigment ,  a lus trous one , has been supp lanted by the purchase of  
commercial co lours . I  

Red Ochre 

Red o chre has b een used in the area for more  than 6000 years , as 
ar chaeo lo gical excavations have shown . On the boundary of the Wahgi  and Asaro 
regions j ust  east of the Mai River , nearly 500 gm of o chre was found in the 
upper levels of Niobe (= Niombe , Nombe)  ro ck- shel ter (Whi te 1 9 6 7 : 35 6 )  for 
wh ich no dates are availab le ;  red p i gment and red-s tained grinds tones were 
found in leve ls  2 and 7 o f  nearby Kiowa rock- shelter ( S . E .  Bulmer 1 9 6 6a : 9 7 ,  9 8 ,  
108a) . Level 2 i s  probably more  than 2 000 years old  ( S . E .  Bulmer p ers . comm . 
1968 )  though it  i s  all younger than the Cl4 date o f  2 89 0  ± 140 BC , (Y-13 7 1 )  
and l evel 7 has been dated to  o lder than 4150  ± 1 4 0  BC  (Y-13 70 )  ( S . E .  Bulmer 
196 6a : l08b ) . S imilar i tems have been recovered from Yuku rock-shel t er nor th 
of Mt Hagen from level  3 ( ibid : l 20 , 1 22 ) , for which there is a radio carbon 
apati te date of  4 760 ± 26 5 BC (GX- 31 11A) and a col lagen I determina tion of 
2 6 30 ± 220  BC (GX- 31 1 1B)  ( S . Bulmer 19 74 : 3 2 ) . 

During the remembered past , the red p i gment with the lar ge s t  trade area 
was collected and p repared by Chimb u  men of the Gena No gar tribe  in the north
cen tral par t o f  the Wahgi  region . I t s  source is a thin bed o f  friable red 
sands tone between two beds o f  l imestone in the uni t mapped by the Bureau o f  
Mineral Resources as Chimbu  Limes tone (Bain e t  al . 1 9 7 0 ) . The site  is  called 
giglengogl ( s piri t / ? /red) , among limes tone p innacles and cave s a t  an al ti tude 
o f  2400 m overlooking S ingga Nigl  (nigl = water , here a creek ) . The p igment 
was gathered by the owners  of  the ground and their relatives , and wi th 
permission , the i·r allies  of the moment . 

In the Wahgi region pigment s  are usually called ' ear th ' or ' clay ' 
followed by a co lour adj ective . In Chimb u ,  for examp l e ,  this give s garrU:Ja gogl , 
the common name for red p igments . But this par ticular pigment  was distinguished 
as  gawagarrU:Ja .  Analys i s  by X-ray dif fraction 2 showed i t  to cons is t of quar t z , 

1 In the upper Wahgi Valley west of the area , trade in red ochre continue s ,  for it is still in 
demand for decorating pearl shell  valuables used in the Moka ceremonial exchange system 
(A .  Strathern 1971 : 2 38 ) . 

2 Analysis of pigments was kindly carried out by Mr G . H .  Berryman using a Philips PW 1051  X-ray 
Diffractometer at the Bureau of Mineral Resources , Department of National Development , Canberra . 
For details  of the operating conditions and results see Appendix 1 ( Laboratory Report No . 53 ,  
9 June 1 969 ) . 
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kaolinite and hemat ite . Kaolini te  readily absorbs dye s , and i t  was brightly 
coloured by the red o cherous hematite , the universal ruddle dye shared by many 
cul tures with te chnologies  ranging from the s implest  to the mo st complex . 
G(J);)agamba was heated on s tones b e s ide open fires  in the men ' s  hous e to improve 
its  appearance , probably by fur ther oxidising the small  quanti ties o f  iron that 
commonly con tamina te kaolinite i tsel f ,  a s  well  a s  further oxid ising the main 
source of  colour , hematite . 1 A tes t firing for 15  minutes  at 250 ° C  changed the 
colour o f  the raw material from 2 . 5  YR 5 / 8  to 10 R 4 / 8 . 2 

Ga:J,Jagamba was traded throughout  central Chimbu and up the Koronigl and 
Chimbu Valleys . Relat ives o f t en received small  quantities  as gif t s ; o thers 
made re turn payments , typ ica lly of another p igment , o r  sal t , or minor valuables 
such as small  she ll s or animal fur . 

Green Pigments  

Green p igments  are  rare  and only two sources were  des cribed by  informant s .  
Bo th were vis ited . The first  was a pale green ( drying to 2 . 5  GY 8/4 )  clay 
(gamba denggigl )  exposed by a small  s tream tributary to the Koronigl and 
bisected by the main track into the upp er Jimi Valley . I ts co lour was due to 
chlor i te .  Young people  in the neighbourhood  somet imes painted it on their skin 
but it was not otherwise  used and was no t traded , which may reflect  the wide spread 
unimportance of this hue in the scale of preference for dry pigments 3 or  may 
s imply be due to the low degree  of  co lour saturation in thi s  par t i cular pi gment . 

The other green p igment , called denggru by the Gentle of  the Bismarck Fall 
who collec t ed it , was a br ight er hue and was traded . Although i t  reached the 
upper J imi , Chimbu and Asaro Rivers only in minute quant it ies and was rarely 
seen in c entral Chimbu , men there knew of  it  and were  vaguely aware of it s 
source .  Chimbu o f  the upper Chimbu Val ley have s trong marr iage t ies with the 
Gentle around the settlement of Yandera , who c ontrol  this trade , and this has 
helped to spread denggru and the knowledge of  it fur ther south than in any other 
d irect ion , but people  living near the Wahgi River heard of it only in modern 
t imes . Older men in the Chimbu Valley who had not visited Yandera knew 
nevertheless  that the colour  was hard to gather and some had heard that ladders 
had to  b e  used . They assoc iated i t  with stone and ref  erred to  it  s imply as  
denggig l ( ' b lue/gr een spir it ' ) ,  without attaching gamba, the t erm for  ear th . 
The mo st  common payment g iven by the Chimbu was sal t , the valued sodium salt 
onog l,  an appropriate  exchange s ince both rare p igment and salt wer e  associat ed 
with spec ial occas ions . 

Denggru is  depos it ed by running water on the surfaces o f  rocks in a creek 
above Yandera ; the creek is named for it . The colour under wat er is bright 
b lue-green but it dries to a pale green , mos t ly 2 . 5  G 6 / 4  but with small patches 
of 7 . 5 G 3 / 4 , 5 BG 7 / 4  and 5/4 . It  consists  of magnesium chamo s it e  and/or  
chlorite  together wi th spangolit e ,  a sulphate  of  a luminium and copper , the  las t 
probab ly contribut ing most  to the colour . It  is  laboriously collect ed by 
scrap ing the rock surfac e  and by gathering pieces of the rock itself . A small  
but thicker d epo s it occur s  in  Kor ikana Creek , a tributary o f  Denggru , and is  
it self  dist inguished by the  t erm korikana. Like many of  the  s it es , it  was 
access ible only with ladder s . Even here the p igment was only 0 . 5 mm thick and 
the mine was too small to y ield expor t quant ities . 

The colour is t ransported in leaf bundles  or in smal l  s ec t ions of  bamboo 
and is  c ru shed and mixed with water before being applied . 

1 Cf .  the Melpa process : the rusty-brown c lay was wrapped in wild asparagus leaves and baked in a 
wooden trestle over a fire for about an hour , being turned from time to time with tongs . The 
ash was then blown away and the reddest parts selected for use (A .  and M .  Strathern 1971 : 26 ) . 

2 Colours are described here by the Munsell system . Pigment samples were compared with standard 
colour chips (Munsel l  Colour Company 1929-60)  in the laboratory under natural daylight without 
direct sunlight . 

3 Bright irridescent green beetles are popular in headbands in the Asaro , Wahgi and Jimi regions , 
but the other main source of bright colours , feathers , seem to show a general lack of interest 
in green , for the readily available green feathers of parrots and doves are not common in feather 
ornaments . The only locality visited where green was prominent in ornaments was in the Kaironk 
Val ley where Karam speakers used it boldly in headdresses : this may be a recent phenomenon . 
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Blue Pigment s 

Larger trad e areas were enj oyed by blue pigment s ,  not the blue-grey clays 
used widely as  a s ign of  mourning but pure light b lue powder s  prepared in one 
p lace in the Wahg i reg ion and at least two places in the Poru region . Blue was 
and is a pref erred c olour in both of  these  areas and was prominent on r i tual 
obj ect s , parti cularly in the Poru . 

Like the red gawagamba3 the Chimbu blue gamba kum was prepared by the Gena 
No gar tr ibe . The raw mat er ial occur s  as small  encrustations (blue , pale b lue 
and white )  on rot t ing wood embedded in banded clays being d i ssec t ed by Da Nigl , 
a headwat er of the S ingga Nigl . The locat ion appears t o  have once been a small 
swamp which i s  now being drained by renewed down-cut t ing . The t iny specks and 
b lob s of colour are carefully dug out of the c lay mat r ix and dr ied in the sun 
and when quit e dry , a hollow r eed is used to blow away impuri t ies . People say 
that the par t icles  of  pale b lue and white occurring together wi th the des ired 
blue can be  turned blue in a week or so by immers ion in a solut ion of r o t t ing 
banana leaf and wat er . A sample of  the prepared colour was obtained from the 
Gena l iving near the site and samples of  the or iginal mat erial were col lect ed 
from the bog .  The colour o f  both was 5 PB 5 /4 . 5 . The sub s tance is  mainly 
v iv ianit e (hydrous pho sphate  of  iron) with some hema t i t e .  The colour was 
provided by viv ianite , the deeper hues being mor e  oxid ised .  This ear thy form 
o f  viv ianit e has some t imes been called ' nat ive prussian b lue ' in Europe (Dana 
and Ford 1 9 3 2 : 7 2 1 ) . 

The Gena ' s b lue p igment had a trade area larger than the 250 mi2 

( 648  km2 ) o f  their red one but the extension was mainly south into the Dom 
language area . Minute quant i ties occas ionally came into the hands of  
influent ial men in the  Maril Valley (Gumine d ialec t )  in pre-European t imes . 
The same sorts of  goods were  given in exchange as  for red p igment except that 
f rom the southern Wahgi payments  t ended more  often to be forest product s  like 
fur and f eathers . 

Depending on the his tory o f  friendly relat ions in a given direction , men 
in former t imes who l ived 10 miles (16 km) away from the source usually did no t 
know where it  was though some had heard that it was in Gena territory . Outs ide 
the t rade area a f ew men claimed that they had equivalent depos i t s  in their 
neighbourhood  but o thers who knew both the Gena product and the more common 
blue-grey clay said that they were talking about the latter . Minor occurrences 
of vivianite  may occur in o ther s treams draining the Bismarck mas s if but if so 
they have not b een found . In the Wahgi headwaters , recent commercial draining 
of a swamp revealed a good depo s it of vivianite 1 . 5  m b elow ground surfac e .  
If  deposit s exis t  elsewhere i n  the h ighlands they have no t b een exploited for 
trad e .  

I n  t h e  Poru reg ion , however , there are two occurrences of a b lue pigmen t  
i n  similar swampy s it es , one near Noiya j us t  south of  t h e  Poru River i n  the 
centre  of the Wiru language area and the o ther near Warabab e in the Iaro Valley . 
The s ites  were no t vis ited . The p igment was called tumbo.  As in the h ighlands , 
i t  was t ransported in small leaf wrappers and bamboo containers , immediate  
relat ives obtaining it  without formal obligation but o thers having to make 
substant ial return . It  was more  valuable  in the Poru than in the h ighlands , 
probably because  of  its  importance for decorat ing the tall poles which formed 
the centre-piece of one of the two kinds of spirit-houses  which were once the 
most  vis ible f eature of  religious life  from Mt Ialibu to Mt Murray . This was 
probably also the reason why the s tandard trade quantities were larger than in 
the h ighlands , cakes of co lour of an indicated s iz e  2 cm thick and 10 cm diameter 
b eing needed when an important festival was approaching . These c o s t  as much as 
a large pig only 5 miles from the source of the pigment , suggest ing that the 
colour was regarded as essent ial to the proper construct ion of  the spirit-house .  
The flow was t o  the eas t and north , though one group in the extreme south of  the 
region said that they had once b een able  to  supplement their imports  with a 
small local deposit ,  long s ince exhausted .  In general , twnbo from Warababe 
supplied wes t ern and s outhern Poru and tumbo from No iya supplied the eas t and 
north . It was known and us ed over an area of some 500 mi2 (12 9 5  km 2 )  and was 
also us ed in the Kewa language areas to the wes t and s outh . It has now been 
supplant ed by the fac tory-made b lue p igment s old by the trade- s tores and c ould 
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no t b e  ob tained for analy s is . I t s  mod e  of  occurrenc e indicates that i t  was 
viv ianite . 

Metallic Pigment s 

The mos t  remarkable  pigments , one o f  which was the mo st  widely traded in 
the highlands , were those  having a metallic  lustre . Thr ee were s ignificant , two 
shiny black ones and a shiny r ed one , all  from two localities  1 2  miles ( 2 0  km) 
apart near the boundary between the Wahgi and Bismarck Fall regions eas t of 
Mt Wilhelm .  Nearby minor depos its  were used locally but were no t important in 
trade . 

The best  known b lack p igment comes from a site  called S inggenai near 
Bomkan in the upper Chimbu Valley . I t  occurs as pure lenses rarely more  than 
200 cm3 in volume and usually less  than 1 cm thick in friable deeply weathered 
granodiorit e ,  the rock that forms the bulk of  the central Bismarck range 
(Dow and Dekker 1 9 64 : 23 ,  2 4 ) . Careful collec t ion  is  needed to  avo id the 
surrounding coarse  gravel ; the colour is scraped with the f ingers and a bamboo 
spatula onto a leaf and poured into a short length of  bamboo . If  immer sed for 
about t en day s in water containing vegetable  peelings  it  is  said to  become even 
more lustrous . Throughout the Chimbu language area i t  is  known as  gamba pine 
and somet imes s imply as pine . The Gende to the nor th call it pine pogo . The 
desired brilliance and b lack colour are due to specular hemat ite . 

The t rade area of  this p igment was expand ing before the first  whites 
visited the Wahgi Valley and it  has continued to  expand s ince then . The Leahy 
brothers and Taylor saw it in use in the valley of the Mai River in 1 9 33 
(Taylor 1 933 : 4 9 ) , 1 though the people there say that a t  that t ime they had no t 
been receiving it for  long . By the 1940s  it was known in the upper J imi Valley , 
south o f  Mt El imbari , throughout S inasina and as far south as  the Maril River , 
and by the 1950s  smal l  quant ities  had reached the Nomane d ialec t speaker s near 
the Wahg i-Asaro j unct ion , the Gumine speakers near Mt Au and the people of eas t 
Kambia acros s the Kubor Range .  In 1968  it  could occas ionally be  bou�ht in 
villag e trade-stores in Chimbu , a bamboo tub e  contain ing about 30 cm cost ing 
one dollar . 

Wahgi language speakers on the south side of  the J imi Valley said that they 
had occas ionally made us e  o f  a local earth that shone somewhat like the pine 
that they had go t to know in modern t imes . None was seen , but the descript ion 
suggest ed that it was a micaceous l ight brown earth . A s imilar sub stance was 
described in the middle Wahgi Valley but was used only rarely and locally . 

S ince enforced peace , pine has treb led its  19 30 trade area o f  some 600 mi2 

( 1554  km2 ) in spite o f  competition from a wide range o f  introduced pigments . 
In former times , men who were for tuna te enough to  have i t  would invariab ly use 
i t  to b lacken the ir faces for fe s t ivals and war fare in preference to the more 
common p ig- fat  and char coal , and although i t  arrived south of the Maril  River 
relatively recen t ly it has there disp laced fo r some p urp o ses the previous ly 
favoured red oil  o f  the cultivated pandanus frui t .  

The Gende near Yandera who p roduce the green denggru also produce gamba 
pine ' s  chief comp e t i tors  - the o ther shiny black p i gment and the shiny red one . 
The fi rs t o f  these looks s imilar to the Chimbu  product a l though the lustre o f  
i ts specular hematite  i s  supp lemented by chlorite  and a trace of  muscovi te . 
The red p igment is  less  lus trous because the hematite  is more ear thy . I t s  
colour i s  7 . 5  R 4 / 3 . I t , too , includes mus covi te . Bo th occur i n  ve ins i n  the 
bedrock on the hillsides  and in the watercourses  above Yandera , and are easy to 
extract ; there are enough natural exposures to avoid having to shi f t  ove rburden . 
The b lack form i s  also  mined f rom lenses in wea thered  granodiorite in the same 
way as near Bomkan ; at  bo th places small ephemeral watercourses  and deep ly 
incised walking t racks usually expose suff icien t  o f  the colour to make 
large-s cale excavat ion unnecessary . 

1 They thought it was graphite , as did later observers like the missionary Vicedom (Vicedom and 
Tischner 1943-8 , Vol . 1 : 100 ) . Taylor ' s  companion in 1938 during the Hagen-Sepik patrol , 
J . R . Black , was probably also mistaken while in the Lae Valley when he noted that one of his 
Siane carriers had a ' glint of graphite on his  brow ' , although he recognised specular iron ore 
when he saw it in situ in the Lagaip Valley (Diary 1938 : 24/3 , 8/4 ) . It  would be interesting to 
know if the carrier had brought it with him from the Wahgi region or had recognised and obtained 
it during the journey west from Mt Hagen . Had he traded for it in this distant and hostile 
territory? 
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Bo th red and black types were used throughout  Gende terri tory , reaching 
the f urthes t groups by trade , and small  amo unts  were traded into the upper 
Asaro , upper Chimbu  and upp er Jimi Val l ey s . These  pigmen t s  would have b een much 
more wide ly traded into the densely populated h ighlands if  their p lace had no t 
been pre-emp ted by the Bomkan produc t . The Chimbu  Dengla-Maguagu tribe who min ed 
this had the advan tage of being located a s tride the mos t  impor tant trade route 
into  the central highlands in addition to  s har ing a common language and trad i tion 
o f  de scent with the people who made up the large marke t to  the south . 

EDIBLE EARTH : A DIETARY SUPPLEMENT FOR P I GS 

The for t unate Gende at  Yandera are also  the d i s tributo rs of  mondono , a 
whi t ish powder used as  a t onic  die tary supp lemen t for p i gs , fed to  them wi th 
cooked  sweet  po tato and said to  make them grow fat . Gende-Chimbu  trade in  
' c lods o f  a s pecial ear th '  was firs t repor ted by  Nilles ( 19 44 : 14 )  wri t ing about  
the  Inaugl t ribe o f  upper  Chimbu  ( 1 94 3 : 106 ) . He said  that  i t  was mixed wi th 
pig-fodder in the belief  that it caused ' an immense increase of p igs ' - wording 
which sugges t s  an effect  on fer t ility . Close  kin get it free but more  dis tant 
peop le , inc luding those o f  the nearby upp er Chimb u  Valley , ge t i t  by trade j us t  
a s  they did before European s ar rived . 

The Darib i and Tundawe o f  the Tua region have what appear s to  be a s imilar 
sub stanc e ca lled sezemabidi di , 1 or excrement of the sezemabidi , a benign fores t 
spirit that lives on the tops o f  r idges and t al l  t rees (Wagner 196 7 : 59 ) . I t  is 
said to be col le cted from the top of a ro ck outcrop ' somewhere above the r iver 
Nie , between Iuro [a no rthern outlier of Tundawe s e t t lement ] and the P io [River ] ' 
and , like mondono , was ' fed  to p igs in order to make them grow , and to dogs , so  
that  they would f ind kapul [MP = tree  dwelling mar supials ] more eas i ly ' . 
Dr Wagner bought some for a few shillings , presumably in Daribi terri tory 
north-we s t  of Iur o , s ugge s t ing that sezema.bidi di was traded by the Tundawe . 
He des cr ibes  i t  as  a ' whi te , limey powder ' .  

Eas t Afr i can farmers feed an edib le ear th 
them fat ter , breed b e tter and resis t d i sease . 
(Orr and Gilks 19 31 : 25 ) . 

to  cattle  which i s  said to make 
It has a high calcium content 

Mondono was f ir s t  dis covered many generations ago in a garden j us t  below 
central Yandera . In those days i t  b elonged to  the S undiga s ub-clan but when 
visited in July 1 9 6 8  i t  belonged to Bare , an o ld man of the Kumburumba sub- clan . 
The garden had re cen tly been abandoned to fallow . Two small  hillocks , remnants  
o f  a t iny spur , wi th a cordyline growing in  the  hollow be tween them , marked the 
spo t where the s ub s tance originated . 

The ground had opened up at  this p lace during a noc t urnal ear th tremor such 
as are common in the Bundi faul t zone . When the ground shook s tran ge noises  
were h eard , trees  rus tled though the  air was s t ill  and sounds were made like the 
grunting of large p ig s  or  a g iant snake turning in i t s  ho le . Tremors  here were 
s t ill  accompanied by mys t er ious noi ses in 1968  and a lthough the peop le living 
on the next ridge d id no t hear them they were fami liar to  everyone in the 
immediate vicini ty o f  Yandera . Indeed , there had been three since Chr is tmas , 
i t  was said , which even the children heard ; they had been p lainly audib le at  
the  mining company camp nearby . 

On such a night a hole formed a t  this spo t and a large python wi th two 
tai ls appeared . Next  morning a white  powdery s ubstance was found in and around 
the hole and i t  was believed to be the faeces of the snake . The pigs ate  i t  and 
grew fat and ever s in ce then i t  has been fed to  pigs . After appearing a second 
time the snake abandoned the hole and has s ince l ived elsewhere . A banana patch 
now oc cup ies par t o f  the hollow where the gr eat event s  happened and there no 
longer seems to be anything dangero us or sacred about  i t ; mondono is  no longer 
fo und there , but on a neighbouring hill side . 

For as long as  tradition records , p igs have been sacrifi ced to the snake 
and blood poured into the ho le . In tradi t iona l t imes all  five sub- clans are said 
to have done this but  about  a generat ion ago the Sundi ga said that they wer e no 
longer go ing to ; s ince then only the Kumburumba have faithfully killed pigs  on 

1 I am indebted to Dr Roy Wagner for information about sezemabidi di (pers . comm . 1969 ) . 
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thei r own ground and poured the b lood into a hol low . 1 They contro l the supply 
of mondono . 

Living memory extends to the t ime o f  old  Bare ' s  father , Yonggauwo , who 
colle cted mondono in his garden on the hill . The se cre t is now held by a crone 2 
cal led Anatuma , Bare ' s  s is ter . In  Yandera this  magical relat ionship wi th the 
snake is  re garded as the limi t of her powers but further away she is  regarded 
as a wi tch . 3 When young she marr ied a man o f  the Inaugl tribe and went to live 
with him but later the who le family returned to live on Kumburumba land at  
Yandera , her  husband being ki lled some years ago  on  the  hills ide on  which she 
now lives . Her father instructed her in the secrets  of mondono and s ince his 
dea th she has col lected it from the leaves of p lants  in her taro garden . I t  
is put  there by the  great snake during the nights  when the ground shake s and 
when daylight come s she gathers i t , dries i t  and sel ls  i t . Many Yandera men 
have small s tores of mondono which they say they go t from Anatuma and which 
they sell to visitors and carry to friends and trade par tners . Five mi les 
away at the Gentle s e t t lement of  Bundikara a few o ld men have used i t  to 
fer tilise s l ip s  p lanted out in food gardens , though this was the only example  
o f  such a practice . They said  tha t in  the old  day s it  was so  precious that 
only tho se who had l inks o f  kinship and marr iage wi th Yandera could obtain i t .4 

The trade area o f  mondono has grown s ince enfor ced peace , spreading f rom 
i ts former limi t s  among the Gentle and their aff ines in the upper Chimbu Val ley 
to the res t  of  the valley as wel l  as to the headwaters of the Koronigl , Jimi 
and Asaro Rivers .  A few men in central Chimbu who have recently es tabl ished 
marriage l inks with the Gentle have seen it but mo s t  there have no t done so even 
today and some have no t heard of i t . Chimbu that know i t  call  i t  imemdem. 

Imem means an ear th tremo r ,  and Nilles  (n . d .  : 81 )  gives imem dem as 
equivalent to gamba imem dem and trans lates it as ' dirt  of  the ear thquake ' ,  
though the meaning o f  dem is  no t clear . He adds that i t  also means lava , 
but the Chimbu have no t seen vo l canoes  and would no t reco gnise lava as 
e j e c tmenta ; presumably he means that the term deno tes s tones and soil expo sed 
or d isplaced by ear thquakes . However ,  i t  also has the spec ific  meaning of a 
tonic  for pigs obtained from the Gentle and called by them mondono . 5  Nilles 
goes on to say that the p eople of the upper Chimbu  Valley be lieved that the 
Gentle caused ear thquakes by magic and from t ime to t ime they would p laca te 
them with gif t s .  He also imp lies that feeding sick p ig s  on tonics with sweet  
po tato was a widespread Chimbu p ractice  when he says that a grey c lay cal led 
gamba umbu was used for this purpose  ( ibid : 6 6 ) . The Melpa o f  the upper Wahgi 
Valley say tha t whi te c lay resemb les the de sirable  white  fat of pork and 
some times rub it on s i ck pigs  (A . and M. S tra thern 1 9 7 1 : 1 64 ) . 

A two-tailed spirit snake also inhabits the swamps and water-holes of Daribi territory and the 
summit peaks of Mt Karimui : it punishes humans who trespass on its territory by stealing their 
soul-staff and must be placated by pig-sacrifice (Wagner 1967 : 59 ) . 

2 MP = Zapun meri nogut tru , sikin nogu t .  Unfortunately she was absent at the time and could not 
be interviewed . 

3 MP = sangguma meri . 

4 F . Panoff ( n . d . : 16-20 )  has noted that the Maenge of south-east New Britain receive a similar 
substance called paerang in trade but use it differently , though there , too , it is associated 
with taro and is produced by a snake . It is a grey earth said to be the faeces of an 
important underworld deity during his common manifestation as a male python . The name of the 
earth is apparently derived from the verb ' to clean ' and it is used in medicine and in the 
gardening ritual for a taro variety called ' snake ' .  A red earth from the same source is said 
to be the faeces of the deity in the form of a female python . These earths were very costly , 
a page , one of the large circular shell  valuables , fetching only two handfuls . Here , too , 
earthquakes are associated with the activity of this deity when he is displeased (F . Panoff 
197 0 : 7 0 ) . 

5 Aufenanger and Holtker ( 1940 : 57 )  give mondono as the Gende name of a tree and also the 
steam-oven ' cooking barrel ' hollowed from a tree trunk and used by some Gende and by the people 
of the Wahgi region . They say , however , that the oven is not carved from the mondono tree and 
that they do not know why it should be called by the same name . They do not record the pig 
tonic . Aufenanger ( 1953 : 3 5 )  gives the same term for ' barrel ' in the Wahgi language . It is the 
same term in Chimbu : Nilles ( n . d . : 164 ) spells  it monduno and gives the names of 16 trees from 
which it can be carved , none of them similar to the word monduno . Since this cooking method 
common to the Wahgi region was shared by only those Gende living close to the upper Chimbu Valley 
it seems l ikely that the technique , artifact and term for it were borrowed from the Chimbu . 
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In former times the p eop le o f  the upper Chimbu Valley gave sal t , dog  and 
pos sum teeth , small axe b lades and small  p i gs in return for mondono . Nowaday s 
they pay cash , s trange r s  ob served b uying i t  a t  the sour ce , Yandera , giving one 
do llar for a small bamboo tub e  con taining about 50 cm3 . The atti tude of young 
sophis t i cates from central Chimbu was tempered with some s cep t icism but they 
were very keen to try it on their pigs . 

When analysed , mondono , or at  lea s t  the s ubs tance now purveyed under that 
name , was found to contain les s than 1 . 5  p er cent o rganic matter and tha t mainly 
rootlets . 1 None of these  were from annuals , whi ch cas ts  doub t on the s to ry of 
its collection from a garden in current use . Analysis  by X-ray d i f fraction 
showed it to  be  mainly quar t z , with some gibb s i t e , chlor i te ,  albite  and mus covite 
in diminishing proportions . I t  i s  the natural weathering p roduct o f  the local 
ro ck , granodiorite . 

! Appendix 2 ,  details  of analysis for organic matter kindly carried out by Mr Keith Fitchett of 
the Department of Biogeography and Geomorphology , Research School of Pacific Studies , ANU . 
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V I  MAJ OR MI N E RAL PRODUCTS 

POTTERY 

Po ttery is one o f  the durab le ar t ifacts  mo s t  commonly found in ar chaeologi cal 
s i te s  and it  is ' one of the mos t  diagnostic  of ar t i facts  that archaeo lo gi sts  have 
to deal with in the Pacific ' ( S . E .  Bulmer 19 70 : 1 ) .  Desp i te the paucity of po t tery 
so far in archaeo log ical s ites in the s tudy area , po tsherds remain one of  the 
principal hopes for demons trating continuit ies  or changes in manuf acturing or 
trading practices between the t ime of field-work ob servations , the his torical 
accounts  of the first  li terate  ob servers , the period  pre served in memo ry , and 
the prehi storic  pas t .  

In the dense ly populated up land val leys o f  the area no pot tery was made 
during the remembered pas t ,  al though there are repo r t s  of sui table clay (Tuckson 
196 6 : 9 ) . Apart  from the use of clay in f ixed cons tructions , like fire hear ths and 
sal t evaporators , unf ired clay ar tifac ts  of  two types wer e known in former time s 
and are still  being made . The Chimbu and S inas ina speakers make smal l ,  sun-dr ied , 
two-no t e  ocarinas in a variety of  rounded shapes , sometimes in the form of  a pig 1 
and of ten with incised and pain ted de signs . The ir repo r ted eas terly limi ts  when 
Europeans firs t came was on the S inas ina-Chuave boundary ( Black Bena PR 16 
19 34-5 : 3 ) whi ch coincides wi th their p resent  di stribution , but  Salisbury ( 19 5 6a : 84 )  
imp lies tha t they were formerly a lso made by the Siane . Like reed panpipes , they 
are and were p laythings and wer e no t traded . A group in the Asaro Valley makes 
dance masks of b lue-grey clay app lied over a wicker f rame and sun-dried . These ,  
too , are o f  only local use and in tradi t ional prac tice did no t outla s t  the 
ceremonies for whi ch they were des i gned . Although the clay ocarinas could be 
expec ted to p reserve their shape moderately we ll  under favo urab le condi tions , 
nei ther mask nor musical instrument f ragmen ts  have b een found in ar chaeo logical 
excava tions in or  near the s tudy area ( S . and R.  Bulmer 1964 : 5 7 ;  S . E .  Bulmer 
1966a ; Whi te  19 6 7 ) . 

Po tsherds , howeve r , were found in a context younger than 2 89 0  ± 140  BC at  
Kiowa rock- she lter on  the border of  the Wahgi and Asaro regions , where three were 
re covered from leve l 2 of Bulmer ' s  excavation . Two were asso ciated wi th 
fires tones . Al l were undecorated and were between 5 . 7  and 7 . 6  mm thick . The 
larges t was made by co il  technique and formed par t of the slightly ever ted rim o f  
a ve s sel  with a mouth diameter o f  ' about five inches ' ( 1 2  t o  1 3  ems ) ( S . E .  Bulmer 
1966a : 98 ) . 

None were found a t  nearby Niobe (Nombe)  rock-shel ter nor at  Omkombogo 
ro ck- she lter in cen tral Chimbu (Whi te 1 9 6 7 : 3 3-8 ; 3 3 2- 71 )  nor a t  the only o the r 
archaeo logical excava t ions wi thin the s tudy area , the open si tes in the Melpa 
area of  the upper Wahgi Valley ( Golson pers . comm . 19 7 1 ) . However ,  go ldminers 
found buried sherds in the upper Wahg i (Vi cedom and Tischner 1943-8 , Vo l . 1 : 2 2 2 )  
and ' a  number o f  broken pieces o f  po ttery ' toge ther  with a s tone mor tar were s een 
by the Leahy bro thers arranged appar ently as ri tual obj ects  on a small  fenced 
mound in the centre of  a ceremonial ground in the lower Neb ilyer Val ley in 1 9 3 3  
(Leahy and Crain 1 9 3 7 : 201 ) . N o  detailed descrip tion o f  thes e  impor tant pot tery 
p ieces from the Melpa area is known and M . J .  Leahy do es no t recall any b uried 
sherds (pers . comm .  19 7 2 ) . 

For as long as  people can remember , pots  made in the Hills  region have 
been traded south to the people of the Ramu and Bismarck Fal l regions , some 
being pas sed on t o  the people o f  the Chimbu , upper Koronigl and upper Asaro 
Val leys . In the 1 9 30s  a f ew reached the headwaters of the J imi River and 
central Chimbu nor th of the Wahgi River but today they rarely go fur ther than 
the Bismarck Fal l . However ,  the pots  being made in the Hills in 1968  were 
ident ical with those  s t il l  in use in the Ramu and Bismarck Fall  regions and 
those lying unused in highlands villages . Old men say that the s tyle has no t 
changed in their lifetime . Some of  the pots  seen in the highlands had not been 
used s ince the second wor ld war and one collected from the head of  the Koronigl 
Valley had been there for at  least a generat ion . 

Everywhere they func t ioned as  cooking-ware only ; even 
areas water was collected and s tored in lengths of bamboo . 

1 They are occasionally referred to in the literature as ' pig-whistles ' .  
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Ramu regions and on the B i smarck Fal l from the terr it ory o f  the Gentle east , 
p o t s  were used regularly in ord inary cooking . In the Hills  they were used daily 
but even among the Gentle they were pref erred for cooking some f oods and provided 
var iety for o thers . In tho se highland val leys which t hey had pene trated they 
were a luxury ; mo s t  families  d id no t use them regular ly , preferr ing to  s t eam food 
over heated s tones in an earth oven or wooden mondono , or in a length o f  green 
bamboo , and morn ing meal s  and snacks were usual ly roas ted or re-heated b e s ide an 
open f ire . 

Nilles ( 1 944 : 6 ) briefly men t ions pot s called ga la at the head o f  the Chimbu 
Valley . Aufenanger and Ho l tker ( 1 9 4 0 : 5 4 ,  5 6 , 5 7 )  said that the Gentl e s omet ime s 
cooked in p o t s  called garia which they got in re turn for s t one axe s , net bags and 
bows f rom the Ramu people . They described them as be ing about 50 cm h igh with a 
mou th abou t 10  cm wide , and illustrate one ( ib id : p late 2 E ) . Remarking the 
exis t ence of a ' village ' called Gar ia acro s s  the Ramu , they wond ered if  the p o t s  
originally came from there and thereby got their name . I have found no record 
o f  pots in the midd le  Ramu though pots from the upper Ramu in the eas tern 
h ighland s have been described by Wa tson ( 1 9 5 5 ) . A poorly mad e  pot  o f  a s tyle not 
unl ike that of  the modern Hills reg ion is  illustra ted in Biro ( 1 9 0 l : plate V I I , 4 )  
and was said t o  have come from the Oer t z en-geb irge ( ib id : 9 2 )  and t o  have been made 
by the coil  technique (Bodrogi 1 9 5 9 : 9 2 ) . A typ ical p o t  o f  the Hills reg ion 
appears in Werner ( 1 9 1 1 : 14 4 , f ig . 7 4 ) . The German ' s  Oer t z en-geb irge are the hills  
be tween As tro labe Bay and the Ramu plain - the Hills  reg ion o f  this s tudy . The 
pr ovenance of the coiled-ware collec ted in German t imes will be d i s cu s s ed la ter 
in this chapt er . 

The f o llowing sect ions describe the p o t s , locate the pot teries and outline 
the manufac tur ing t echniques , the terminology f o l lowing that o f  Shepard ( 1 9 5 7 ) . 
F inally , t rade in pot tery is d i s cus sed in the cont ext o f  trade with group s 
out s ide the s tudy area . The only p rev ious a t t emp t t o  survey the p o t t ery o f  the 
central highlands has been that of  Cou t t s  ( 1 9 6 7 ) , who dur ing 1966 in the upper 
Chimbu and Benab ena Valleys collected p o t s  o f  a trad it ion and province - t o  use 
S . E .  Bulmer ' s  terms ( 1 9 7 0 : 4 ) - s imilar to the pots described here . A recent 
unpub l i shed paper by Ke il ( 1 9 7 3 )  d is cus ses  the p o t t ery traded int o  the Benabena . 

The Usur Pot teries  

Becaus e o f  the  d i f f icult ies and costs  o f  port erage it  was not po s s ible t o 
collect  p o t s , but they were pho tographed , measured , sketched and described in the 
f ield . One o f  med ium s i ze  was bought in the upper Koronigl Valley . 1 P o t s  were 
seen in every s e t t l ement in which formal interviews were carr ied out in the Hills 
and Bismarck Fall reg ions , in one s e t t lement in the Chimbu Valley , a t  one 
sett lement in the Koronigl Valley and at one place in cent ral Chimbu . This mo s t  
southerly s i t e  had received i t s  s ingle p o t  only s ince the war . None were seen in 
the upper J imi or Asaro Valleys . 2 Clarke ( 1 9 7 1 : 9 7 )  records that one pot  at lea s t  
reached a s  f a r  wes t  as t h e  lower S imbai Va l ley . In the y ear h e  w a s  there he 
s aw no o thers , and this one app eared no t to be used . It resemb led tho s e  
des cribed h e r e  and h a d  been go t many year s ear lie r f rom Aindem , a sma l l  
s e t t l emen t  o f  Mar ing and Narak speake rs  l iving o n  the Bi sma r ck Fa l l  i n  the 
headwa ters o f  the Mambu Rive r (C larke pers . comm . 1 9 7 1 ) , whi ch has connect ions 
with the Gentl e further ea s t  along the Fa ll . R . N . H .  Bulmer sai d (pers . comm . 19 7 1 )  
tha t  the Karam go t po t s  f r om Aiome b u t  ve ry few indee d . 

Al l the p o t s  seen excep t  one had been made by men in the Gar ia and Kopoka 
langua ge areas of th e Hil l s  re gion (Map 2 )  . 3 It was said e ar lier tha t these 
languages are regarded by Z ' graggen a s  par t of the sma l l  Usur S t o ck ,  and it is 

1 Three pots thought to be from the same potteries were collected in the upper Chimbu Val ley in 
1966 by Coutts and are in the Australian Museum , Sydney . These are the ones that he described 
as UC/l , 2 and 3 (Coutts 1 9 6 7 : 4 88 ) . 

2 Rounded-based shallow pots thought to have been collected from the Benabena area were seen at 
what was then Mr I . F .  Downes ' plantation in the upper Asaro Val ley . 

3 Coutts saw ' a  few Markham and Madang types ' in the upper Chimbu Valley ( 1 9 6 7 : 4 8 6 )  and J .  and. G .  
Hope collected a worn Madang-type pot there i n  1 9 6 9  (pers . comm . 1 9 7 1 ) . I did not see these . 
Returned plantation labourers familiar with Madang pottery said that they had not seen any in 
their own district but said that some men may have brought them back (by air) . Gende informants 
were adamant that round-based pots had not reached their area in traditional times . 
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conven ient to refer to Garia and Kopoka po ttery co l l e c t ively a s  Us ur po t tery . 
Some Garia and Kop oka speaker s live in the flood p lains o f  the upp er Peka and 
Nop u River s and their tributaries  b ut the main po t tery-making communities are in 
the hil ls thems e lve s .  Gar i a  po t-making is fo cused on the haml e t s  o f  To topa and 
Yanip a , at an alt itude o f  some 600 m MSL , under the we stern faces of Mt s Kar aka tai 
and S umau in the centre o f  Gar i a  terri tory . ( Their nor thern neighbours , Girawa 
sp eakers  near Manip ur and Bagas in , are said to make p o t s  in a s ma l l  way f rom their 
own c lay depos i ts but these are no t traded into the s tudy area . )  The p rin cipal 
Kopoka po t-making haml e t s  are Ongo ru and Kes a , perched close togethe r on a ri dge 
top at 680 m MSL ,  and S ana , on a lower r idge to the we s t  acro s s  the head o f  
Yagumbu River . The men o f  P i e l i  and Ma toroi o n  the upp er reaches o f  the Bogu 
River ( the main headwa ter of the Nop u) to the eas t , also make a few .  For Kopoka 
exp o r t s  to the Ramu , the f i rs t three p laces are importan t . 

Clay Quar ries 

In bo th a reas the r aw material is  a natura l ly lean clay-loam which includes 
sand and gr ave l and some o r gani c  ma teria l . No temper is  added . A fragmen t o f  
the p o t  col l e c ted a t  Bogo was analysed b y  Mr C . A .  Key , then o f  the Dep ar tmen t o f  
Prehi s to ry ,  ANU , and found to be  untemp ered oxidised clay o f  limoni te bas e wi th 
less  than 5 per cen t  of in clusions . These were ro unded f ra gment s  of very 
weathered basal t up to 0 . 5 mm diame ter and very f ine ( 0 . 0 1  mm) remnan ts of fe lspar 
laths and p rob ably quar t z . Fracture s in o ther parts  o f  the same p o t  exposed 
pebb les as large as 5 mm. 

Th e c lay i s  no rma l ly excavated by women who carry i t  back to the haml et s ,  
knead i t  wi th wa ter and p i ck out the larger pebb l es and obvious o r gani c  ma t ter . 
At this s tage all o r  p ar t  may be  s e t  aside for  s ome t ime . Two lumps , each 
we ighing about 2 kg , wh ich had been collec ted be fo re May , were se en at Yanipa in 
Augus t .  In a palm spathe ready for use , they s t il l  b o re the imprint of the 
breadfruit leaves (Artocarpus sp . )  in whi ch they had dried . The end of the we t 
season and beginning o f  the dry season i s  favoured f o r  mining because i t  i s  
eas ie r af ter s teady rain , p ar t icular ly i n  t h e  Kopoka area wh ere new dep o s i t s  
are exp o sed by land s lips and f looded s t reams . However ,  clay i s  a l s o  d u g  when 
needed or when opp o r t une ; the clay in P late 3 had been co lle c t ed by th e p o t ter , 
Anggia ( F  = Ubu) from a s ma l l  terrace bes ide Yagumbo Creek whi le re turning from 
a mee t in g at Us ino Patro l Pos t two weeks ear l ier . It had been expo sed where the 
bank c o l lapsed , undercut by a small  t r ibu tary . Blue-grey sedimen tary se condary 
c lay is said to be  the only raw material used by the Kopoka . The Garia on the 
ot her hand use res idual p r imary clay from a ridge above Yanipa . S eve ra l p o cke t s  
have been excavat ed s in ce the war , the top- soil  having to be removed t o  ge t a t  
the under lying grave l ly clay , l i ght b rown drying t o  a yellow-b rown . A t  a pair 
o f  quarries visited , some 600  m 3 ( 7 85 yd 3 ) o f  soil and c lay had been excavated 
but how much o f  that was overburden was imp o s s ible t o  e s t imate . Other quarries 
over the ridge were t en t imes the size and were said to have been used by 
anc es tors . 

Individual pot ters saw that eno ugh c lay was col lected to  suit them , mo s t  men 
preferr ing to  make f rom two t o  four p o t s  at a t ime . A small  pot  could be made 
from one lump of about 2 kg , i t  was said , ind icating the c lay lump s already 
described , a medium s i zed pot  needed f ive such lump s and a very large one l ike 
Garia 4 or 10 (Figs 5 and 1 1 )  needed up to ten . On these  f igures , if the 
' average ' p o t t er made three at a t ime , one large , one med ium and one small , he 
would need about 3 0  kg ( 6 6  lbs ) of c leaned dry c lay - perhaps 45  kg o f  freshly 
mined damp c lay . However ,  unl e s s  there is  much was t age , these f igures are 
exc e s s ive , for the Bogo pot is a third o f  the way up the s i z e  range and weighs 
only 2 . 95 kg ( 6 . 5  lb s ) ; i t  is  probably about a th ird o f  the way up the we ight 
range , sugges t ing raw material f igures two - thirds o f  the above . 

While mo s t  Garia and Kopoka men could make p o t s , no t a l l  d id so . I t  is not 
known if  this specialisat ion was due t o  the grea t er economic o r  soc ial obl igat ions 
o f  some men , which could be  met by making p o t s , or to  their posses s ion of superior 
skil l .  Despite the in� is tence of  informant s  wherever pots were used that food 
boiled in pots was bet ter than food bo iled in me tal , produc t ion has dec l ined with 
the growing use of  me tal  containers . Many o lder men who formerly made pots have 
no t done so s ince the war . Individual pot t ers did no t special ise in part icular 
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shape s  or s izes and some at lea s t  used a number o f  ornamental des igns . Kesa p o t s  
1 ,  2 and 3 (Plate 3 ) , f o r  example , were made b y  t h e  s ame man . 

Ba s i c  Styles and Manufactur ing Methods 

This descrip t ion is  based on 5 0  observat ions . The pots taken to  be 
representative of  the work o f  each p o t t ery centre were tho se s een in the 
pot-making hamlets  themselves or  a t  nearby haml e t s  known to be within their 
immed iat e  sphere o f  trade . Mo s t  o f  these  were wi thin 8 miles (13 km) o f  the 
centre and their inhabitan t s  spoke the same language as the p o t t er s  and had 
marr iage t ie s  with them . Added to  these were the three Mond i s ip i  examples and 
the one from Kor ig i . The owner at  Mond i s ip i  and his neighbour s said that they 
had always received them only from the north-ea s t  and that they now knew that 
they had c ome from the Gar ia via Us ino . The Korigi owner named Kop oka as  the 
hamle t  from which he had received his pot . This gave a total  o f  15 known Gar ia 
p o t s  (Garia , Us ino and Mondisipi)  and 11  known Kopoka p o t s  (Kes a , Saus i  and 
Korig i ) . (The p o t  Sausi 5 was not Kopoka-mad e and no-one knew i t s  place o f  
origin . ) Mo s t  Gentle speaker s thought tha t all  of  theirs came from t h e  Garia but 
Gentle l iving in the east of  the reg ion thought that some came from the Kopoka , 
though no-one was sure o f  it . Al l had received them from s e t t lement s  less  than 
10 miles (16  km) away . Awarenes s  of the exis t ence of Kopoka p o t t er s  was post-war . 
Some Gentle said tha t before the war they had heard o f  a ' village ' called Gar ia 
but tha t this had no t been before the early 1930s . Elsewhere , people did not 
know who made the ir pots and could name only the s e t t lement from which they had 
received them . 

All p o t s  were deep ( ' dep th is markedly more than maximum d iameter ' ,  
S . E .  Bulmer 1 9 7 0 : 2 ) , had ellip s o id or ovaloid bodies and an inver ted cone a t  the 
base , requiring them to be supported on s t ones in the cooking f ire . They were 
buil t up  in  coils  arranged in  a sp iral from the  bo t tom and smo o thed by hand . All  
were restricted . Analys is  o f  the  forms shows that they were o f  two basic types , 
tho s e  o f  s imple form lacking necks and those  tha t were inf lected . 
Impres s ioni s t ically , the inf lected type d ivided into three sub-types , those  
in which the  neck itself  was cont inual ly restricted , tho s e  in  which i t  was 
cylindrical and tho s e  in whi ch it  was everted : however , thes e  were part o f  a 
cont inuous range . One ve s s e l , Sau s i  5 ,  was comp o s i t e  in shape , the everted 
neck in the form o f  an inverted t runcated cone making a bold corner point with 
the body , an aberrant shape bel ieved t o  have been imported from the eas t , s ince 
c onf irmed by Kei l ' s  recent inves t igat ion o f  the t rans -Ramu trade eas t of  the 
s tudy area ( 1 9 7 3 ) . 

The coils  began t ight ly at the b o t t om and were built  up clockwise or 
count er-clockwise , dependi�g on the pot ter , and bonded with the f inger s ins ide  
and out , a p iece o f  wood , bamboo ,  or nowadays a knife  b lade being used t o  l i f t  
any exc e s s  c lay u p  towards t h e  t op . O l d  p o t s  t end t o  br eak at  the s e  p o ints  of  
weaknes s leaving the  shap e o f  the  original coil  visible . As an ornamental 
f eature , abou t a third of  Kopoka pots had a number o f  the upper c o i l s  expo sed , 
b e ing fully bonded on the inside only . This can be seen in Kesa  1 and 5 ,  
S aus i 1 ,  3 and 4 .  Par t ial expo sure o f  c o i l s  can be s een on Yandera 2 and Tauya 
1 and 5 .  When this device was used , par t ial out s ide  bond ing and add it ional 
decorat ion was obtained by running a f inger or s t ick up acro s s  the coils  at 
regular intervals . Somet imes the f inal coil only was lef t visible , as on Garia 10 . 

Once the lower port ion was laid down and bonded , the pot  was s tood on a 
torus o f  d r ied l eaves , called by the Gar ia a nami , typ ically about 2 5  cm in 
d iamet er and 12 cm in height (Plate 3 ) . The Garia favoured pandanus leaves and 
the Kopoka banana l eaves . 1 The base of the pot  was c l o s ed and the p o int formed 
by adding a s eparat e  cone of c lay , not  all of it neces sar ily at the one t ime . 2 

1 S imilar supports of banana l eaves , but lower and of larger diameter , were used to hold the 

shallow round-based pots made by paddle-bonded coil ing by Azera men of the upper Markham Val ley 

( Holzknecht 1 9 5 7 : 1 01 , 1 0 6 ) . 

2 Although the Agarabi man using coil technique observed by Watson near Kainantu in the eastern 
highlands did not add a separate piece of c lay , this separate plugging of the base was usual in 
her accounts of pottery making . I t  was also the method used in the pottery origin myth . Agarabi 
pots were either shallow ves s e l s  with considerable restric tion and a round base , or deeper 

ve s s e l s  with l i ttle restriction , a wide everted mouth and semi-rounded semi-pointed base . The 
average thickne s s  was 16 mm (Watson 1 9 5 5 : 1 2 2 - 5 ) . 
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Plate 3 shows a newly made leather-hard pot ; wrapped in a p iece o f  green banana 
leaf ins ide it is a small p iece of c lay which the maker said would be added to 
the base as a p o int a f t er two days ' to streng then it ' .. In s ome cases hand-smoothing 
was supp lemented on the out s ide with a p iece of coconut shell but the sur faces in 
general were fairly rough . 1 The sur face of the Bogo p o t  appear s to have been 
c lo s ed over by f iner par t icles , perhap s by we t t ing while smoothing . When f irm , 
the bodies were usually l ight ly scored with the p o int o f  a s t ick in casual obl ique 
s trokes and the necks and lips  decorated with a var iety o f  inc ised and impressed 
des igns ; applied ornament was less  common . The surface was left  unpo l i shed and 
no s l ip was used . The p o t s  were then air-dr ied in the shade for three to s ix 
weeks , depending mainly on the thicknes s  o f  the wal l . 

No glaze was used . Each p o t ter f ired his own creat ions in an open wood f ire , 
the p o t s  being laid on the ir s ides and turned from t ime to t ime wi th a s t ick ; a 
procedure believed t o  be unusual in New Guinea . 2 Accounts  sugges t  that the f ires  
had a relatively open s truc ture produc ing low t emperatures and generally oxid is ing 
cond i t ions . 3 No p o t  was seen immed iately af ter f i r ing . Near ly all  were blackened 
on body and neck , the only except ions being Kesa  2 and 3 which had no t been f ired 
(Plate 3) and Mond isipi  1 and 3 ,  showing part of wha t  was thought to be their 
original brown colour (Plate 3) ; because o f  its large capac i ty , the las t was 
rarely us ed by this s ingle-family s e t t lement . The basal cones o f  mos t  p o t s  were 
brownish-grey . 

Detailed examinat ion was p o s s ible only on the Bogo pot . I t  is thought to be 
representative o f  the f i r ing method s used on all Usur p o t t ery and of the Garia 
clay . On this p o t , too , the base was brownish-grey , being 7 . 5  YR 4 / 1  on the 
surface and 7 . 5  YR 5 / 3  j us t  und er i t . The r e s t  i s  covered in super f ic ial  carbon 
but underneath this crus t body and neck are contras t ing colour s . The s craped 
sur f ace and freshly broken cross-sect ion o f  the body is  a dark purpl i sh-grey 
( 5  P 4 / 1 )  while the sur face and cross-section o f  the neck is  dull yellowish-brown 
(10  YR 5 / 3 ) . There is no s epara tely co loured core . Fragmen t s  of both were 
ref ired in an electric kiln a t  500 °C for  1 5  minut es , which changed the body 
sherd to  greyish-yellow-brown (10 YR 5 / 2 )  and the neck sherd to  dul l-brown 
( 7 . 5  YR 6 / 3 ) . Ref ired again a t  700 ° C for 30 minut e s  ( the spec imens reached dull 
red heat ) both . became dull redd i s h-brown (5  YR 5 / 4 )  on the natural surface and 
dull orange (5 YR 6 / 4 )  on the scraped sur face and cross-sect ion . 

Thes e  changes sugg e s t  that the Bogo p o t  was not fully oxid ised dur ing f i r ing , 
either through insuf f i c ient oxygen or  too low a temperature ,  but a numb er o f  
explanat ions a r e  pos s ible , as shown b y  Shepard ' s  d iscuss ion o f  the problems of  
interpret ing f ir ing atmo sphere from p o t  c olour ( 1 95 7 : 2 1 7 -2 2 ) . On  the  available 
evidence ,  the following exp lanat ion seems mo s t  l ikely . True reduc ing c ondi t ions 
are improbable ; the var iat ion in colour o f  the neck , body and base o f  the pot 
indicates that its porous paste  ab sorbed carbon d i f f erent ially when smud ged by 
smoke dur ing repeated cooking use . Obs erva t ion o f  p o t s  in us e  showed that the 
body received much more smoke than the restricted neck ( see P late 3 ,  cent re)  and 
the base received very l i t t le . Especially towards the end of every cooking , the 
base was exposed t o  well-ventilated smoke-free hot coals permit t ing carbon t o  be 
removed in a good oxid i s ing atmo sphere . The f inal change in colour o f  both sherds 
to  dull orange in the s econd refiring ind icates that the original f ir ing 
tempera ture was too  low to  fully oxid i s e  all carbon compound s in the clay . 4 

Af ter the p o t  cooled , it was t e s t ed and the ins ide s ealed with vegetable 
mat ter by add ing t aro peelings and o ther food scraps together with water to  an 
already warmed pot and br inging i t  to  the boil . Af ter three or four such 
treatments  i t  was regarded as fit to  cook food for humans and was either added to 
the household utens ils  or g iven to  an exchange par tner . 

1 Coutts ( 1 967 : 4 88 ) descr ibed them as ' scraped ' ,  and this is how they appear . 

2 But not unique . Neuhauss shows a woman potter turning a pot during firing at Ke lana , Huon 
Peninsula ( 1 9 1 1 , Vol . 1 : 3 2 3 ) . 

3 Accord ing to Watson , Agarabi coiled-ware was fired in a reducing atmosphere . She does not say how 
thi s  was achieved . 

4 Lower than the coastal firings measured by Lauer in south-eastern Papua ( 197 2 ) . 
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Variat ions in Form 

The basic shap es have alr eady been described ; here , d e s cr ip t ion will  b e  
a ided by the following abbrevia t ions : 

Bas i c  s tyle : S imp le (no neck) Type 1 e . g .  Ke sa 3 
Inflected , cont inuously 

restric ted neck Type 2A e . g .  Sausi 4 
I I  s t raight neck = Type 2B e . g .  Kesa 5 
I I  ever ted neck Type 2 C  Yandera 1 e . g .  

Af ter Shepard ( 1 95 7 : 2 3 0 ) , a neck is  def ined as  tha t  port ion above the point 
o f  inf lect ion , that is , where the body curve inf lects  to ano ther curve . ( I t  t ends 
t o  coincide with the posit ion o f  the mouth on Type 1 . )  Yandera 1 shows i t  marked 
(excep t ionally)  with a raised seam .  Decorat ion is  normally carr ied down to  this  
p o int and this  is  where applied ornament is  usually p laced . On p o t s  o f  Typ e 2A 
the form o f  the neck is  a truncated cone , on Type 2 B  i t  i s  a cylinder and on 2 C  a 
paraboloid . The s e  are categories o f  convenienc e ;  it ha s been said that Type 2 
shows a cont inuous range o f  shapes , incluq ing neck styles , and a further ind icat ion 
is that on some Type 2B ( e . g .  Kesa 5 ) , while the point of  inflect ion is in the 
u sual position ,  the neck cont inues to  restrict  in a curve for a short  d i s tance 
before becoming a cylinder . On pots o f  Type 2 C  the parabo loid neck usually 
r e s t r ic t s  fur ther before curving out , both on wide ones ( e . g .  Yandera 1 and 
Mond i s ip i  3 )  and on narrow (e . g .  Mond i s ip i  1 and Tauya 1 ) . 

Nearly all  have , in Shepard ' s  t erm ( 1 9 5 7 : 24 5 ) , a ' d irect  r im ' : very rarely 
i s  there any change of angl e  or thickening near the l ip but it can be  seen on 
Tauya 1 where the f inal coil  has been f eatured . With Type 2 the l ip is  some t imes 
s l ightly thinner than the neck wal l  which in turn i s  o f t en thinner than the body . 
These mea surement s  on the Bogo pot  are l ip 5 mm ,  neck 6 mm and body 7 mm . 1 
The basal point is  3 9  mm thick . 

Ovaloid body form i s  common on pots  of  Type 1 but rare on Typ e 2 .  When i t  
occur s  o n  Types 1 and 2 B , the point  o f  maximum curvature and maximum d iameter i s  
i n  t h e  t o p  half and the ovaloid apex i s  down ( e . g .  K e s a  3 and 5 ) . Ovaloid pot s 
o f  Type 2A have the apex up (e . g .  Yandera 2 and Saus i  4 ) . No ovaloid Type 2 C  
were s een . Narrow pots  of Type 2 somet ime s g ive an illus ion of  ovaloid form which 
i s  not sus ta ined by measurement . The basal cone commonly makes a cont inuous curve 
with the body of narrow p o t s  but on wide ones it is o f t en marked by an inflec t ion . 
The Bund ikara examp le is  unique in having the neck j o ined to the body by a small  
shoulder . About three-quarters o f  all  pot s are  Type 2 and both  areas make 
sub-types A ,  B and C ,  though sub -type A is rare . 

S iz e ,  Proport ions and Res t r ic t ion 

Heigh t s  range from 23 cm up to 76 cm and maximum d iameters  from 12 . 5  cm to 
31 cm . Only the we ight of the Bogo spec imen is  known but a crude index of 
comparative s i z e  is  provided by he ight -p lus-maximum d iameter ; this ranges from 
3 7 . 6  to 101 . 4 ,  a factor o f  2 . 6 .  The int er-quar t ile range , however , is  only f rom 
58 to 69 with a s trong clus tering around the med ian of 6 3 ,  and the d i s t r ibut ion 
curve is approximately normal . Thos e  that were traded all fell  within the range 
49 to 84 . An index based on we ight would probably show a range twice as  gr eat 
and would b e  more meaningful for trade but i t  is  clear that mainly middle- s i z ed 
p o t s  were t raded . The Gar ia make a wider range of  s i z e s  than do the Kopoka . 
In terms of  we ight , they made s ome which were about 6 0  per c ent  heavier than the 
larges t  one s traded and their smallest  pots were  about hal f the weight of  the 
smalle s t  ones traded . 

Bas i c  body proport ions can be  expres sed a s  the r a t io o f  maximum d iame ter t o  
he ight . This  shows a range o f  from . 2 9 t o  . 7 2 w i t h  a normal d i s t r ibut ion about 
a med ian o f  . 4 9 .  Garia p o t s  encompass  the ent ire range and are evenly d i s t r ibuted 
throughout i t ; Kopoka pots cover a smaller range . Although the mo s t  oblate Gar ia 
p o t  s een had travelled as far as the Ramu (Mondisipi 2 ) , pots  o f  extreme 

1 Cf . Agarabi 16 nun ,  ' Lihona ' ' somewhat l e s s ' (Watson 1 9 5 5 : 1 2 3 , 1 2 4 , 1 2 7 ) , the latter pos s ibly the 

thickne s s  of Coutts F ig . l  D 2 ,  Zeft , from the Benabena and Gafutina Val leys , which it c losely 
resembl e s  (Coutts 1967 : 484 ) . I t  appears to be about 1 0  nun .  

· 
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proportions were no t o f t en t raded . 
The degree of  restr i c t ion can be expres sed as the rat io o f  the minimum 

d iameter o f  mouth or neck t o  the maximum d iameter o f  the pot . The percentage 
r e s t r i c t ion ranged from 15 to  6 0  per c ent with a near-normal d i s t r ibut ion around 
a mean of  41 and med ian of 42 per cent . Again the Garia c overed the who le range 
and the Kopoka l i t t le more than hal f  and the mos t  open and the mo s t  closed ones 
were no t traded . (The imported composite  pot , Saus i 5 ,  is as open as  any but 
o ther p o t s  at this end o f  the range are o f  Type 1 ,  lacking necks . )  There is  no 
correlat ion between basic proport ions and degree of r e s t r i c t ion in the pot  
popula t ion as a whole . Type 1 t ends to be wider in  proport ion to height than 
Type 2 and to be le s s  restric t ed , which is  to be expec ted s ince in Type 2 par t of  
the  res tric t ion is  usually achieved with the  neck . In contra s t  to  Type 2 ,  the 
wider Type 1 examp les are more restric ted than the narrower ones , perhap s to 
reduce spillage in the ab s ence of a neck . 

In a t t emp t ing to  d i s t inguish be tween Gar ia and Kopoka p o t s  in dis tant 
s e t t lements , s iz e ,  gross proport ions and degree of restrict ion are of  help only 
insofar as  pots  with extreme charac teristics  are more l ikely to be Gar ia-made .  

Decorat ion : Element s and Mo t i f s  

No po t s  were seen ent irely without markings ; t h e  scoring o n  t h e  body o f  
two-thirds o f  them may be d ecorat ive or  i t  may be to  a id gripping these uns table 
shapes . On a quar t er o f  the spec imen s i t  forms crude chevrons , running 
hor izontally on two and ver t ically on the other s , and is c l early ornamental . I t  
is  more common o n  Typ e 1 ,  half of  which lack any other marks . Mos t  Kopoka po t s  
have i t , compared with l e s s  than hal f  o f  the Garia . Type 2 a l l  had decorat ion on 
the neck or at the inflect ion point . 

The ornamental device o f  expo sed upper coils  has already been described , 
together wi th the technique which S . E .  Bulmer has cal led ' co i l  sloughing ' 
( 1 9 7 0 : 4 ) . This las t was used only on Type 1 and only by the Kopoka . More than 
a third of the ir produc t s  showed at least  two coils , usually more . Three Type 2 
pots  wi th exposed coils  seen in the Bi smarck Fall reg ion had the coils  par t ially 
bonded on the out s ide by l ong vert ical inc is ions , ei ther with a sharpened point ed 
s t ick or a flattened and s quared s t ick , one of the decora t ive elements  
characteristic  o f  modern Garia p o t t ery . 

Inci sed l ines ( z ig-zag , ver t ical and hor izontal , long and short ) are the 
mo s t  common decorat ion , appearing on half the pots , more  o f t en on those made by 
Gar ia . Point impress ions (punc tat ions ) oc cur on hal f  of  the Gar ia pot s but on 
f ew Kopoka . F inger-nail  imprin t s  are uncommon and o c cur only on pots  lacking 
inc ised des igns . 

S . E .  Bulmer regards cord-impress ion as one o f  the dominant decorat ion forms 
within the p o t tery trad it ion she t erms ' Upland S ep ik 1 and Up land Madang ' ( 1 9 7 0 : 4 )  
into  which the Hil l s  reg ion pot tery generally ' f it s , but cord-impres s ion , i f  used 
a t  all by the Gar ia and Kopoka , mus t  be very rare . Only two p o t s  bore patterns 
which could p o s s ibly have been produced by cord-impress ion but they were both 
heavily encrus t ed with carbon and i t  is  more l ikely that the marks were 
carbon-f il led sho r t  inc i s ions in  one case and nail  impress ions in  the  other . 

Appl ique technique wa s used on less  than a quar t er o f  the to tal and never 
on Type 1 .  I t  cons is ted o f  thin ( 2 -4 mm) coils  o f  c lay applied in a z ig-zag 
around the bo t t om of the neck at  the inf lect ion point . On two examples only , 
add i t ional mo t i f s  had been app l ied below this l ine , a loop in the case o f  
Mond i s ip i  3 and a pendant tr iangle o n  Kombofari 1 .  

Apart f rom the foreign Sausi 5 ,  there were two o ther examp les o f  decorat ion 
ext end ing below the normal l imi t , both on Type 1 p o t s . The f ir s t  consis ted of 
point-impres sed inf illed d iamond s on Gar ia 10 and the second wa s an inc ised mot if 
o f  s tar and t r iangles ins ide a circle on Tauya 2 .  

Taken separa t e ly , the se  des ign elements  do no t d i s t inguish Garia from Kopoka 
pots . In combinat ion and composed into des ign mo t i f s  they are more help . Linear 
arrangement s  appear on nearly every example . On hal f  of them they are formed into 
rectangular patterns r�nging in emphas i s  from rows o f  nail impress ions interrup ted 
by a blank band , as on Bogo 1 and Mond i s ip i  3 ,  t o  the s trong rectilinear effect  of 
the Type 1 ve s s e l  Saus i 1 or the Type 2 vessel Tauya 1 .  Angular mo t i f s  ( chevrons , 
d iamond s and z ig-zag s )  were much less  common , the Kopoka us ing only the z ig-zag . 

1 2 7  



The mos t  elabora te  comb ina t ions are on Garia 1 and 10 , the lat ter also  bear ing a 
rectangular p a t t ern , and on Tauya 2 .  In decorat ive des ign as in all  other 
charac t e r i s t ic s , the Gar ia make a much wider range . Ident if icat ion is  comp l icated 
by the pos s ib i l ity that des igns common t o  a part icular group may have changed 
during the l i f e t ime of the present potters  and the probab ility that ind ividual s  
have imi tated t h e  inven t ions of  o thers and borrowed mo t i f s  f rom o ther med ia . The 
m�t if on Tauya 2 ,  for example , occurs on wooden bowl s . 

Provenance o f  the Traded Po t s  

Of  the 2 2  p o t s  recorded i n  detail out s ide the Hills  region , only half can b e  
identif ied with any degree o f  cert ainty b y  des ign charac t er i s t ic s , nine being 
probably Garia and three b e ing probably Kopoka . Bo th pot teries export t o  this 
part of the inland and ves s e l s  from both sources interming le . 1 The Gar ia and 
Kopoka call p o t s  swna and sema , respe c t ively . In the lower Tauya Valley they are 
called sema , in the middl e  Tauya swna and in the upper Tauya soma , as  in Benabena 
(Keil  1 9 7 3 ) . The Ramu people north of  the Gentle cal l them singgi and the Gentle 
call them garia , an intriguing name change , s ince the Ramu people are the 
intermed iar ies . To the Chimbu they are ga la . 

The mingling o f  p o t s  away from thei r  s our ce areas illu s t ra t es the p a t tern 
of po t te ry exchan ge and s uppo r t s  in formants ' s ta tement s  about i t . In f o rmer 
t imes , p o t s  rarely f igured in bar ter , tha t i s , in exchanges whi ch can be 
regarded s imp ly as t rade . Tho ugh made by men , once they were added to the 
househo ld  e f f e c t s , they were women ' s  things . In the Ramu an d B isma r ck Fall 
regions , wh i le men s ome t imes cooked in pots  on their  own account , they were 
regul arly used by women . The mo s t  common form o f  t r ans fer was as a gift  to  a 
woman ' s  a f f inal re lative s , e i ther wh ile a mar r iage wa s being arranged , a t  
marr iage o r  as a rep lacemen t  o r  addi tion a f t e r  mar riage . Mos t  o f ten , i t  was as  
p ar t  of a s e t  o f  gifts  accompany ing the bride . No  es tab l i shed form o f  
equiva lence for a re turn g i f t  exis ted for p o t s  received in this manne r ,  and 
us ually s u ch a trans fer merely es tab l ished an obliga t ion to be me t lat e r  as par t 
o f  a continuin g r ound o f  exchanges be tween a f f ines . 

S ome tr ade in po ts d i d  o c cur , but i t  was rare . ( I t  was said  to have grown 
in re cent t imes under European in fluence . )  Before th e war , a common re turn gi f t  
was a small highlands axe o f  a s i z e  regarded i n  some places as suitab le only f o r  
women . O ther u t i l i tar ian p ro ducts  were given b u t  no t val uables . Only i n  the 
s ense tha t p o t tery transfers  formed part of a con tinuing exchan ge of go ods and 
tha t , overal l ,  s p e cialis t goo ds flowed in the one d i re c t ion , is it pos s ib le to 
s ay , as did Au fenanger and Hol tke r ( 19 4 0 : 5 4 ) , that s t one axes , net b a gs and bows 
went to the Ramu f rom the B i smar ck Fa ll in exchange for p o t s . ( The same 
quali f i c a t ion p robably app lies to Cout t s ' rep o r t  o f  the Benabena t rade ( 1 9 6 7 : 4 8 5 ) : 
' p o ttery was traded for  s a l t , dogs ' teeth , ma le p i gs and used for  b ride prices ' . ) 
These wr i ters do no t men t ion po ts cont inuing to the high lands , but  Nil les ' 
( 1 9 4 4 : 6 ) p re-war ob s erva t ion o f  them among the Inaugl o f  the upper Chimbu Valley 
has been ci ted . The movement  in to the highland valleys was small , s low and 
int e rmit t en t , and excep t in the upper Chimbu Val ley , was o f  li t t le e conomi c 
s igni f i cance . In r emembered pre- contact  t imes , l e s s  than a f i f th o f  the 
highlands wi thin the s tudy a rea received any p o ts at all - few hous eho lds had 
them and thos e  that did we re conf ined to the upp �r Koronig l ,  the upp er and mi ddle 
Chimb u  Va lley and the upp e r  Asaro Val ley .  

No p o t s  were  s e en nor was the i r  us e rememb ered in the area o f  the Wahgi-Asaro 
regional bo undary n ear Kiowa ro ck-she lter where p o t t e ry is known to have exi s ted 
in an t iqui ty . I t  wi l l  be  recalled tha t  the three excava ted sherd s were s imi lar 
in thicknes s  to  mo dern Usur war e but  that only one bore evidence of coil technique . 
(Whe ther the o ther two were made by o ther me thods o r  we re indetermina te i s  no t 
known . )  Thes e , and the p o tsherds found by miners in the upper Wahgi Va l ley , may 
have been made in the high l ands , though the ethno grap h i c  evidence makes i t  
unl ikely . I f  they were , the po tters we re  p robab ly no t the ances t o rs o f  the 
present inhab i tants , for it is highly unlikely tha t  a l l  p o t tery-making and 
food-bo il ing t radit ions could be los t . However , th er e is  no archaeo lo gical 

vidence o f  a populat ion change in th i s  p eriod , and i t  is  mo re like ly tha t the 

1 I f  clay samples were collected from both source s ,  provenance of sherds could l ikely be demonstrated 

with a high degree of accuracy . ( See Shepard 1 9 5 7 : 1 3 8-68 ; Key n . d .  ( 1 968 ? ) . 
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p o t tery was introduced by trade . 1 I f  so , the po ttery t rade in to and through the 
cen tral highlands was once much more extensive and i t s  contrac tion or ces s a t ion 
and limi ted re-in troduct i on need a r chaeolog ical inves t igation . There may have 
been more than one inte rr up t ion , and resump tions may have been accompanied by 
changes of sour ce . S uch a resump t ion within the la s t  few hundred years  could 
account  in part for the lack of developmen t of the contemporary p o t tery trade . 
In remembered times , p o ts moved s lowly f rom group to gro up and the time taken 
for a ve s s e l  to t ravel the 50 mi les ( 8 0  km) from the Hills  to . the Koronigl Va l ley 
was cer tain ly a mat ter  of years and may have been many years . However ,  al though 
the e ar thenware is f rag ile and the ter rain rough , 5 0  mi les  i s  unl ikely to 
repres ent the l imit tha t the overland p o t tery trade could have reached . 

There is no evid enc e o f  unsa t i s f ied demand in the Ramu and Bismarck Fall 
regions , and in any cas e ,  the p o t t er s  could eas i ly have increased their output . 
Trade in other items from the lowland s and the coas t , such as shells , was much 
more vigorous and was unable to keep up with demand . On the evidence ava ilable , 
the only reasonab le explanat ion o f  the small  scale o f  the highland s p o t t ery 
trade and i t s  lack of integrat ion into  general bartering activity , was i t s  
exo t i c  qua l ity . In these part s ,  p o t s  have the charac ter i s t ic s  o f  relatively new 
good s expanding slowly int o  an area totally lacking in exi s t ing demand . Bo iling 
was a cooking t echnique fore ign to  the area ' s  culture . Some small  growth in this 
c entury was aided by increas ing pacificat ion in the Hills and Ramu reg ions , and 
the introduc t ion of me tal containers there released some pot s for trade . Mo s t  
of  the se que s t ions can be answered only b y  archaeo logical inve s t igat ion i n  the 
s tudy area but the archaeo logical and e thno graphic informa t ion among neighbour ing 
groups provides paral lels , the data from the only other highland s reg ion to have 
a pottery t rade , the eas tern highland s , being especially appo s i t e . 

Relat ionships with the Per iphery o f  the Area 

Intere s t ingly enough , it  was for the oppo s i t e  reason that pot tery out s ide the 
southern boundary o f  the s tudy area failed to ent er i t . Po t t ery was in great 
demand among speakers o f  languages o f  the Kiwaian and Kikor ian Families , of 
Kor iki and Toarip i , and probably o f  Porome , l iving in the deltas and along the 
coa s t  o f  the Papuan Gul f . They were the consumers at  the end o f  the longest  
p o t t ery trade route documented in New Gu inea , 2 5 0  miles (400 km) by sea from the 
Mo tuan manufacturer s . 2 E s tablished t rade routes ran inland from each of these 
group s , impor tant ones l inking the upper Vailala and middl e  Purari River s and the 
lower Kikori and midd le Erave River s ,  but no pot tery reached the hinter land , even 
failing to travel the busy routes around Mt Murray (PAR 1 9 1 1 : 16 9 ; PAR 1 9 2 2 : 15 0 ) . 
Chalmer s '  observat ions make it  p lain that demand far exc eeded supp ly and if the 
inc ent ive exis ted t o  extend the p o t t ery trade north , there were j us t  no t enough 
p o t s  (n . d .  [ 188 7 ] : 2 4 ,  5 6 , 7 3 ,  7 4 ; 1895 : 112 , 1 1 3 ) . 

No p o t tery was made we s t  o f  the s tudy area . To the north , however , s imilar 
p o t s  were co llec t ed more  than 70 year s ago from the seaward s lopes o f  the hills  
and to  the east p o t t ery l ike Usur ware was collec ted in 1966  in the Benabena 
Valley . The relat ionship be tween the deep , thin-wa lled Usur p o t s  and the 
shallower , thicker-walled , p o inted-based coil-war e used by neighbour s canno t be 
und�r s tood without taking into account the only highland s p o t t er s , the Agarab i ,  
who have a ' mixed ' pot tery indus try with inf luenc es from ' Upland Madang ' and 
' Markham Valley ' ( Bulmer 1 9 7 0 : 3 ) .  The eas t ern highland s pot tery trade wes t  o f  
the Agarab i was almo s t  as  l imited as i n  the s tudy area . 

The s t ar , tr iangles and circle mo tif  on Tauya 2 i s  o f  interest  because the 
pot had come from fur ther eas t than usual and the des ign was regarded a t  Tauya 
as quit e  new .  I t  is  cop ied from a mo t i f  common o n  c ircular wooden dishes called 
kogotu by the Kopoka and got by them from ' Laua ' , said t o  be a mountain village 
in the Finis terre Range , 3 but now known to refer to the Rawa language area in 

1 The introduction of pottery into the eastern highlands appears t o  have occurred only i n  the last 

1000 years (White 1 97 2 : 148 ) . 

2 The western l imit appears to have been Goaribari I s land , none being reported further west (Jukes 
1847 : 2 69- 7 8 ; Grimshaw 1 9 1 1 : 2 3 1 ; Murray 1 9 1 2 : 18 1 , 188 ; Austen 1 9 3 4 : 2 0- 7 ) . 

. 

3 The motif is related to the des ign on some of the round wooden shields co llected around Astrolabe 
Bay at the end of the nineteenth century ( e . g .  Biro 190l : Plate XVI , 1 1 ,  1 2 )  and which were said 
to be made in the Oertzen Mountains (Haddon 1 9 3 6 : xix) . 
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the F inis t erre foothills  t o  the east (Keil  19 7 3 ) . Tho s e  received s ince the war 

apparen t ly or iginat e  nor t h  and east of the Rawa , who no longer make them ( ib id : 5 ) . 

The Type 2 p o t s  collec ted by Cout t s  in the Benabena Valley have inc i s ed 
b ody ornament no t seen in the s tudy area . The two he illus trated have z ig-zags 
wel l  below the p o int of  inf lect ion ( 1 9 6 7 : 48 2 , Figs . 2 ,  1 and 3 ) . He sugg e s t ed 
tha t  thes e ,  to gether with the thicker-walled , s quat , open-mouthed , p o inted -based 
inf lected or comp o s i t e  ves sels  cal led parau, s een in the Benabena and Gafut ina 
Valleys , may have been made in the Ramu Valley ( ib id : 48 5 , F ig . l ,  D2 l e f t ; F ig . 2 ,  2 ) . 
No p o t t eries  are known in the Ramu Val ley but p o t t ery s imilar to  Cout t s ' parau 
was being mad e by Agarab i speaker s in 1 9 4 7  according to  a patrol report , and 
one was illus t ra t ed (Grove Ka inantu PR 1 1947-8 : 9 ,  1 0 ) . I t  i s  inf l ec t ed l ike 
Cou t t s ' F ig . l ,  D 2 le f t . 1 Grove had seen them used by the Kamano and had been 
told that Tairora and Gad sup villages had them ; they were all said t o  be made 
in  nor thern Agarabi villages from c lay gathered near Kumieng on the banks o f  
the lower Puma s i  River o n  the Ramu Fall north o f  Kainantu . 

Other war t ime and ear ly p o s t -war patrol repor t s  gave evidenc e o f  a 
relatively small eas t ern h ighland s pot tery trading area . Among the Kamano , only 
tho s e  in the north used p o t t ery and they got i t  from the Agarab i and f rom the 
Benabena s ide of  the Ramu-Purar i D ivide ; Kamano on the upper Onap inka River , 
for  example , got  theirs from Agarab i p o t t er s  at Puma s i  (Rae Bena PR 24 1944-5 ) 
but the trade did not reach further south t o  the Kamano o f  the Ramu headwaters
s tream (Carruthers Bena ? PR ? 1945-6 : App . D ) . 2 Whi t e  found a recent sherd in 
the lower Dunant ina Valley ( 1 9 6 7 : 2 9 2 )  but Leahy saw none in 1 9 3 0  ( 1 9 3 6 : 2 3 2 ) . 
Taylor saw none in the lower Benabena Valley in 1 9 3 3  ( 1 9 3 3 : 4 1 ) . 

The manufac turies l i s t ed in 194 7 are the same as t ho s e  g iven by Wa t s on 
( 1 9 5 5 ) and are near the c r e s t  of the d ivide be tween the upper Ramu catchment and 
the main Ramu-Markham trough , s ome being on the north-ea s t ern s lopes . If the 
patrol o f f icer ' s  obs ervat ion wa s ac curat e ,  the se villages mad e a wider range of 
pot shapes than those seen by Wa tson in the southern Agarab i villages ( c f . Wat son 
1 9 5 5 : 1 2 3 ,  1 2 5 , Fig . 2 , a , b ) which were  mainly very thick-wal led (16 mm) , very open 
large p o t s . Al terna t ively , int ermingling o f  p o t s  from d i f ferent sources occurred 
in the northern Agarab i area , j us t  as it d id in southern Agarab i ,  Kamano , 
Benabena , and Chimbu . The prof ile , d imens ions and proport ions o f  Saus i 5 and o f  
t h e  parau p o t s  described b y  Cout t s  and the patrol o f f icer fal l between tho s e  o f  
Wat son ' s  Agarab i-ware and tha t o f  h e r  ' Lihona ' pot  from t h e  head o f  t h e  Dunant ina 
Valley in the Kamano language area . 3 

But the ' Lihona ' pot i s  unl ikely to have been mad e  by True Kamano . The only 
representatives o f  the Eas t  New Guinea Highland s S tock who have been s een to make 
p o t t ery are the Agarab i ,  speaking a language of the small Eas t ern Family . A small  
group of  people  speaking Abaga , a language o f  the  F inis terre Stock , have been 
iden t i f ied in the upper Dunan t ina Valley (Claa s s en and McElhanon 1 9 7 0 : 6 1 ,  6 2 ; 
Wurm pers . comm .  1 9 7 1 ) . They are thought to have been d i splaced from the 
Ramu-Markham Vall ey by Au s trones ian speaker s .  They may be p o t t er s , or , with 
their locat ion on an impor tant trade rout e from the Ramu and their l inks with 
the F inis terres , t hey may import the parau s tyle . Grove may have been s imilarly 
mis led in regard t o  the one po t that  he illustrated . Ke il has now sugge s t ed that 
Wa t s on ' s  ' Lihona ' pot came from acr o s s  the Ramu ( 1 9 7 3 : 6 ) .  

I t  was predic ted (Hughes  1 9 7 1 : 2 5 6 )  that o ther c ommun i t ie s  o f  pot ters , each 
with their own des ign t radit ions , where men made f inger-bonded coiled -ware , would 
b e  found in the foothills  o f  the F inis terre Range across the Ramu River north-ea s t  
o f  Benabena and that they would be speaker s o f  non-Austrones ian languages o f  the 
F inis t erre Phylum . It wa s said t hat Rawa speaker s ,  a language o f  the F inis terre 
S t ock (Claas s en and McElhanon 1 9 7 0 : 6 0 ,  7 2 , map ) probably made the s tyle Cou t t s  

1 Al though thi s  prof ile i s  between that o f  'the pots labe l led parau and si liki i n  his F ig . 2 ,  he 

apparently regarded i t  as a parau . It has the same profile as Watson ' s  ' Lihona ' pot ( 1 9 5 5 : 1 2 4 g }  

wh ich Coutts identified with h i s  parau . 

2 Further eas t ,  Gadsup villages got Markham Valley pots ( S tevenson Bena PR 8 1944-5 : 7 ,  8 ;  Blyton 

Bena PR 32 1944-5 ) .  

3 Sausi 5 also had six sma l l  knobs applied at the corner-point o f  neck and body , a feature 

reminiscent o f  Azera pottery ( c f . Hol zknecht 1 9 5 7 : 1 0 2 , 1 0 5 )  sugge s ting that des ign motifs may 
be borrowed more widely now that travel is easier . Its mak er labe l l ed it ' 2 4 1 9 5 5 ' in point 
impre s s ions on the body , unfortuna tely wi thout his name and vil l age , but i t  was evidence that 

the pot had given 12 year s ' service ; it was s t i l l  in good condi tion . 
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called parau and tha t  the Gurumbu to their wes t  in the hills around the Uria River 
probably contr ibuted his si liki . Gurumbu is  in the Kabenau Family ( ib id )  and i t  
was sugge s t ed that ano ther member of  t h i s  group , t h e  Lemio o f  t h e  upper Kabenau 
River , probably also  made c o i led-ware ,  for  there was evidenc e tha t  they had done 
so many years ago . Kei l  has now c onf irmed that the Rawa do indeed make the pots  
o f  the  first  type (though he  says  the  Benabena term i s  mu 'iminose ' i )  and his  
informa t ion indic ates  o ther p o t ters to  their eas t  near the  Uria  River making the 
si liki type ( 1 9 7 3 : 1 ,  4 ,  5 ) . Because his Benabena informant s ' l i s t  o f  places 
bel ieved t o  make pots included val l ey-f loor locat ions l ike Kesawa i and Beibi 
he bel ieved the sourc e t o  be the Ramu Valley i t s e l f , but a t  l eas t some of these 
places are merely poin t s  on trade rout e s , ind icat ing the famil iar phenomenon of 
the l imi t s  of  consumer knowledge . Ke sawai , for example , gets its pot s from the 
Kopoka . Benabena pots from as  f ar we s t  as  Ke sawa i may be a pos t-pac i f icat ion 
development and mo s t  si liki may come from the closer Finisterres ra ther than 
originat ing in Kopoka s e t t lement s .  

The round-based ves s e l s  which reached their mo s t  wes t erly d i s t r ibut ion in 
the Benabena Val ley are unl ikely to have come from the main Azera villages near 
Ka iap i t  50 miles (80 km) t o  the eas t , no t because o f  the d i s t ance but because the 
d irect ion o f  f low does no t coincide with the dominant trade routes cut t ing d irec t ly 
acro s s  the ecological zone s . Round-ba s ed pot tery in north-ea s t  New Guinea i s  
usual ly a s s o c iated with Aus tronesian sp eakers ( S . E .  Bulmer 1 9 7 0 : 5 ,  6 )  o f  whom the 
Azera are the mo s t  inland representa t ives . One expec t s  to f ind the manufac turer s , 
ther efore , near the Ramu-Markham D ivide . 

The apparen t ly long hiatus be tween the archaeo logical pot tery o f  the Wahg i 
region and twent ieth c entury pot tery may prove to be much smaller and more in 
keep ing with the relatively recent in terrupt ion suggested by the ethnographic 
data . On this point , the archaeology and ethnography o f  the eastern highland s 
provides impor tant  compara t ive evidence wh ich may have correlates in the c entral 
highland s ;  it  shows cons iderable change in the pot tery trade within the last  800  
year s . 

In his excava tion at the Tairora s i t e  o f  Aibura , the sherd s found by White  
were all  d i f f erent in  appearance from modern pot tery in  the  region yet all  were  
younger than 1180  ± 100 AD (GaK- 6 2 2 )  (White  1 9 7 2 : 5 7 ,  6 1 - 3 ; 1 96 7 : 196 , 2 16-2 1 ) . 
Analys i s  o f  the pastes  demons trated at lea s t  two places of manufac ture (Key 1 9 7 2 : 
160-1 ) and s ty l i s t ic d i f f erenc es sugge s t  to me at lea s t  one addit ional source . 
F ive sherds were o f  a paste  s imilar to modern Agarab i ware . Bulmer int erpr e t s  
t h i s  as  evidence o f  t h e  ant iquity o f  Agarab i pot t ery ( 1 9 7 0 : 3 ) .  However , 3 of  
these sherds  were thought to be from the same pot  and were only 2 . 5  to 3 . 5  mm 
thick compared with mod ern Agarabi pot s 1 6  mm thick (Watson 1 9 5 5 : 12 3 ) , the fourth 
was 6 mm thick and o f  a d i f f erent appearanc e and the remaining sherd was d i f f erent 
again and quite unl ike Agarab i pot s ,  having an incurved r im bear ing an abrup t 
app l ied or fo lded band , the piece varying in thickne s s  from 4 . 5  mm to 9 mm 
(White 1 9 6 7 : 2 1 8 ) . Key has l imi ted the p o s s ible quarries to the area mapped by 

McMi l lan and Malone ( 1 9 6 0 )  as  the Bena Bena Forma t ion , which inc ludes  the mod ern 
Agarab i p o t ters (Key 1 9 7 2 : 16 0 ) . However ,  this huge unit extends 40 miles (64  km) 
f rom near Mt O t t o  eas t  to Yonki Dome and 2 0  miles ( 3 2  km) from the Ramu Trough 
south to the Gafut ina River , inc ludes speakers of f ive languages , inc luding the 
Tairora , and comes wi thin 10 miles of White ' s  s i t e . One can conc lude only tha t 
pott ery of two or three s tyles has been made f rom unt empered c lays mined in the 
above area for less than 800 years and that in tha t t ime the early forms have 
been comp l e t e ly replaced by a new s tyle . In this t ime , too , pots  were imported 
from nor th o f  the Ramu-Markham trough , for one o f  White ' s  sherds  is l ikely to be 
from the southern F inis terres and ano ther from Astro labe Bay (White 1 9 7 2 : 6 2 ,  6 3 ; 
Key 1 9 7 2 : 1 60 , 1 6 1 ) . 

Desp i t e  it s proximity t o  the Usur p o t t eries , the coiled-ware collected 
nor th-eas t  of  the Hills region in German t imes does no t appear t o  have been 
U sur-mad e ,  with the excep t ion o f  a pot  illus trated by Werner ( 1 9 1 1 : 14 4 , F ig . 7 4 )  
with it s provenance s t a t ed s imp ly a s  ' inland ' .  This is  a Type 2 A  o r  B s tyle 
with ellip s o id body and short neck . The others were a l l  collec ted within 10 miles 
(16 km) o f  the s ea 1 and appear t o  form a d i s t inct group of  coiled-ware s tyles . 
Tho se shown by Werner ' ( ib id : ll8 , F ig . 6 5 )  were collected on the Gogo l-Nuru plain 

1 Bodrogi says within 1 5 - 2 0  miles ( 1 9 59 : 44 ) . 
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and resemb le tho s e  shown by Biro ( 1 90l : Plate V I I , 1-4) . 1 One i s  l ike Biro ' s  No . 3 , 
having a p o in ted base and an extremely ob lat e shape , a form s t il l  found on the 
uppe r Go go l . Biro ' s  shows the top co ils exp o sed . Two o thers have semi-pointed 
bases (one wi th two co i l s  exposed)  and the four th has a rounded base (also  wi th 
two co ils exp o s ed ) . Only the f i r s t  and Biro ' s  No . 3  have a degree o f  res t r i ct ion 
comparab le to mo dern Usur po ttery ,  and one has an unusual diagonal cro s s -ha t ch 
incised decorat ion . Biro ' s  No . 2  also  has b ody prop o r t ions outside the Usur range . 
In general terms , the above po ts  are s q ua t te r  and mo re open . Biro ' s  No . l  i s  
a l s o  mo re open , and a lthough , l ike h i s  No . 4 ,  i t s  b a s i c  b o dy propor t ions a r e  like 
thos e  of Usur p o t s , it has an unusual inf i l l ed diamond mo t i f . Bo th 1 and 4 are 
crude ly made . Biro ' s  were  collected a t  ' Ba laj im Oert zen-Gebirge ' an unmapped 
s e t t lement , where they we re called ' kadj a ini ' ( ib id : 9 2 ) . Hagen collected 
co i led-ware at  ' Uj j a ' , also  unmapped , but only a day ' s  j ourney from Bogadj im . 
Thes e  p o t s  all  had thick uneven wa lls o f  black or grey easily crumb led ma terial 
and usually we re pointed ( Bodro g i  1 9 59 : 9 3 ) . Zoller s aw lar ge p o inted-based p o t s  
with inc ised l ines and z i g- zags a t  Ts iringo n ear the mi ddle Kab enau Rive r 
( 1 8 9 1 : 15 2 , map ) , whi ch i s  in the Lemio language are a ,  mentioned above , 1 5  mi les 
( 2 4  km) eas t o f  the Kopoka po t terie s . 

Co i l ed p o ts we re already rare and val uab l e  north-e a s t  o f  the s t udy area when 
thes e  co llect ions were made 80 years ago (Bodrogi 1 9 5 3 : 9 1 ,  9 2 )  and b o th Ha gen and 
Biro regarded them as much o l der than the round-based  p o t t e ry made by the coas tal  
Aus trones ian sp eakers ;  they were the  remains o f  an ancient craft , said Biro , 
and a t  Balaj at leas t ,  had already ceased to be made , imp o r te d  Bilib i l i- typ e 
pots  being us ed ins t ead (Biro 1901 : 9 2) . 

These. ear ly his tori c p o t s  form a dis t inct s cho o l  wi thin the ' Up land S ep ik 1 
and Up land Madang ' trad i t ion , j us t  as Usur p o t s , p o s s ib ly with tho se of the 
Gurumbu , form a s chool  of their own . The ir  pres ence s ugge s t s  an earlier 
oc cup a t ion o f  the As t ro labe foothills and coas tal p lain by people s peaking 
langua ges of the Ra i Coast S to ck .  S ome may s t ill b e  made on the seaward slopes  
of  the  we s tern Finis terr es in the  higher al t itude haml e t s  and in  any cas e  the 
sherds should s t il l  exi s t . The trad i t ion crosses  the upp er Go go l River and 
p robably continue s no rth-we s t  with l i t tle in terrup t ion , pas s ing inland of the 
Adelbert Range and may cont inue over the lower Ramu 2 and Ke ram Rivers ( the 
Top f e r f luss o f  the Ge rmans )  to j o in rep resentat ives of ' Up land Sep ik l ' . The 
p recise relati onship s in space and time between the d i f ferent  s choo l s  in this 
trad i t ion urgently need defining . Only then will it be poss ible properly to 
re la te ' Inland Madan g '  to the upper Ramu , lower Ramu and ' Up land Sepik l '  and to  
appre ciate the  full  exten t  o f  the  trade in  coiled  p o t tery made by the  Usur  peop le 
of  the Hills  region . 

TRADE IN S TONE 

A great variety o f  s t one ob j e c t s  have been used in the s t udy area d ur ing 
the twent ie th cen tury , ran ging from unworked s tone thro ugh flaked tools  to gro un d  
and p o li shed too l s ; thes e included cooking s tones , hammer and anvil s tone s , d r i l l  
p o in t s , awls , s c raper s ,  kn ives , bark-cloth beater s , axe b l ades , and the 
prehis toric  mo rtar s ,  p e s t l e s  and natural ly weathered cur ious ly shaped s tone s  used 
in magico-re li gious r i tual s .  S .  and R. Bulmer ( 1 9 6 4 : 5 3-5 ) lis ted contemp o rary 
s tone artifacts  in the h i ghlands and dis cus s ed the prehis to r i c  one s in detail 
( ibid : 5 9- 7 2 ) . The gamu t of  highland s contemporary and p reh is tor i c  s t one 
implement s was reviewed by S . E .  Bulmer ( 1 9 6 6a) . 

Mo s t  s tone quarries o f  the central highland s have b een described by 
Chappell ( 1 9 6 6 )  and their petrographic d i f f erences def ined . (Tho s e  of  the 
eas tern and wes t ern highland s have s t ill to be located . )  He also  analysed 
s ix collect ions o f  s t one tools  from in and around the area o f  this present 
s tudy and wa s ab le to  trace nearly all o f  these more than 1200  art ifac t s  to  
one  or ano ther o f  thes e  quarr ies . The collect ions came from the Ka ironk and 
S imbai Valleys , the Baiyer Valley , the Melpa par t of the southern slopes o f  
t h e  Wahg i-J imi D ivide ( j u s t  beyond our we s t ern boundary ) and the upp er Chimbu 

1 Chauvet ' s  ( 1930 : 8 3 )  are prints from the same negatives . 

2 The inland groups of the Bosman tribe of the lower Ramu made and traded very good pots with 
pointed bases (Mayne 1936 : 1 2 3 ) . 
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and middle Ma i Val leys . I  
The ident if icat ions were on petrographic charac t er i s t i c s  alone , a fact 

importan t  for our sub sequent d iscuss ion o f  s tyles . When Chappell thought tha t  
h i s  iden t i f icat ions were being inf l uenced b y  ' cer t a in reg ional var iat ions o f  
general typo logies ' o f  form t h a t  he discerned , he c u t  thin-sect ions f o r  
microscopic examinat ion from t h e s e  specimens as wel l  as  from t h e  10  p e r  c ent 
which he was unabl e  to  ident ify from hand spec imens alone . For a f ew 
d i s c r iminat ions , X-ray iden t i f icat ion t e s t s  and par t ial  chemical ana lys i s  wer e 
needed (Chappell 1 9 6 6 : 109-12 ) . 

For ident ifying the source o f  s t one tools  thought to have come from the 
cent ral highland s ,  Chappel l ' s  exper t i s e  and his reference collect ion o f  
type-spec imen petrographic thin-sect ions a t  t h e  Univers ity o f  Auckland are 
invaluab le . Axes and ad zes  from these quarries  were found t o  have been t raded 
throughout the ent ire area o f  this study and beyond , and mus eum specimens and 
axes kind ly shown to me by o thers , t o gether with occas ional ref erenc es in the 
l i t erature , show that their trade area may have been f ive t imes as large . 
Unt i l  further s tud ies d e f ine the l imit s ,  the quarries  o f  the c entral highland s 
should be cons idered as p o s s ible s ourc es o f  any axes and ad zes  found be tween the 
South Sepik foothills  and the Papuan Gul f , and between Mt Michael in the eas tern 
highlands and Koroba in the wes t ern h ighland s . 

Field Obs ervat ions o f  S t one Too l s  

Wi thin t h e  area s tudied , it  is  unneces sary t o  d i f f erent iate between axes 
and adzes except when describing the angle o f  mount ing the blade in the haf t . 
Here I def ine an axe moun t as one where the hand le forms an angl e  with the 
transverse cent re l ine of  the blade of  l e s s  than 4 5  degrees and an ad z e  mount as 
one greater than 45  degrees . 2 No t far from the s tudy area swivel socke t s  were 
used on the lower Ramu River (Moyne 1 9 3 6 : 1 7 1 ,  Plate 4 9 ; Moyne and Haddon 1 9 3 6 : 2 7 2 ) , 
at Lake Ku tubu (Wi l l iams 1940 : 14 6 )  and in par t s  o f  the southern highland s 
( S . and R .  Bulmer 1 9 64 : 5 3 ) . These last  ob s ervers said that in the highland s they 
had seen b lad es set mo s t  commonly at  angles  between 1 0  and 4 5  degrees and had 
heard of a few ha f t ed a t  9 0  degrees but had found no d i f f erence between blades 
ha f t ed either way ( ib id ) . I found this to be true throughout the s tudy area , s o  
tha t the s t one blades to  be  d i s cus sed here , l ike t h e  1200  c la s s i f ied by Chappell , 
are axe-ad zes . 3 Ad z e  mount ing o f  the smal ler s tone b lades was common in the 
highland s in former t imes , as  Nilles not ed ( 1 942-5 : 2 1 1 , 2 1 2 ) , and in the h ighland s 
these were usually narrow , as M .  Strathern saw among the northern Melpa ( 1 9 6 5 : 18 5 ) . 
There , the thicker blades were pref erred for this purpose ( 1 9 6 9 : 315 ) but in the 
s tudy area this wa s not the case . For economy , the b lades wil l  be  t ermed s imp ly 
axes . 

Apart from the ceremonial axe s of  the J imi Valley ( the so-called Mt Hagen 
axe s ) , s o f t - s tone ver s ions o f  which are s t i l l  being made for tour i s t s ,4 about 
50  haf ted work-b lad es were seen , those set as ad zes  being between 8 0  and 90  
degrees . The long itudinal centre- l ine o f  the blades o f  both axes and ad zes  
formed angles with the handles  o f  between 6 0  and 7 5  degree s , usual ly be tween 6 5  
and 7 0 . 5 (Wi th ceremonial axe s from t h e  north s ide o f  t h e  Wahgi t h i s  measurement 
o f ten exc eeded 90 degrees while on Dom c eremonial axes it was as low as 55  degrees . )  
Mo s t  of  these haf t ed imp lemen t s  were being kep t for s ent imental reasons though 
men were usua l ly keen enough to sell them . Only f our were s t i l l  in use , one in 
the Tebera reg ion and three in the B ismarck Fall  region . These were ad zes , which 

1 Three of these collections were those discussed b y  S . E .  Bulmer ( 1 964a ) , S .  and R .  Bulmer ( 1 964 ) 
and S . E .  Bulmer ( 1966a) . 

2 New Guinea haft ing techniques have been di scussed at length in Crosby 1 97 3 .  

3 Contra st van Koenigswald ( 1 968 : 1 1 3 )  who sharply d i s tingu i shes between the blades o f  axes and 

adz e s  in New Guinea and Indone s ia . 

4 In the upper Wahgi Val ley the se hafted axes are s t i l l  displayed as personal ornaments at dances 

(A . J .  Strathern 1 97 1 : 1 0 6 ) , a custom revived in 1 9 7 3  by the Syaka Enga , who are now making fine 
copies of the best J imi blades from softer local stone . 

5 C f .  ten Kukukuku ad zes ranging from 50 degree s to 76 degrees with an average of 62 . 4  degrees 
(Blackwood 1 9 5 0 : 2 5 ) . 
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emphas i s e s  the l imitat ions o f  the s t eel tomahawk . A Dar ibi canoe-maker at Bumaru 
on the lower Tua River refused to part with his adze of  dark green s t one from the 
Ab iamp quarry in the middle Wahgi Valley , say ing that for  f inishing the ins ide o f  
a c anoe there  was no sub s t i t ut e . (The same pref erence had b een shown by cano e
maker s  in the Mub i  Val ley south-we s t  of the s tudy area and at  the Kikori  River 
mouth 40 years ago [ Hurley 1 9 2 4 : 2 2 7 ; PAR 1 9 2 6 - 7 : 36 ] . )  The o thers were in the 
Tauya Valley where there were qui t e  a number s t il l  in use . One was in an isola t ed 
garden-hous e  and ano ther in the hamlet o f  Yomika , the second be ing ac companied by 
a sma l l  adze  made f rom a rus ty p iece o f  broken bush-knif e . Small  s t one ad z es 
p er s is ted here becau s e  in local op inion they were the b e s t  tool  for carving 
wooden d i shes and for removing the p i th from the f ru i t  of Pandanus aonoideus . 
Hard , f lat r iver pebb les were selec ted and ground on the edge only , and i f  scrap 
metal wa s ava i lab le (p lane-blades , broken knive s or hoop- iron) i t  was haf t ed in 
the same way . 

Co oking s t ones are s t il l  used throughout the h ighland s and in the Bismarck 
Fall  and Tua regions , as  are s t one bark-c loth  beaters  in the eas t ern Wahgi reg ion . 
Small flaked s t one p o ints  are occasionally used for d r i l l ing and boring ( though 
rarely in the highlands )  and in the southern lowlands a man will s t il l  carry one 
about in his ne t bag . The cont inued use o f  unretouched f lake tools  in the Poru 
reg ion has been described by M .  Strathern ( 1 9 6 9 ) . Apart  from the use  o f  abras ive 
s t one , o f t en in situ , for sharpening s teel tomahawks , the only o ther s t one too l s  
i n  regular use  are the large pebble anvils seen i n  or  near mo s t  hous e s  i n  the 
lower par t s  of  the Tua reg ion and throughout the Tebera reg ion , which are used 
for cracking and crushing various nu t s  and fruit s . Hammer s t ones have been 
largely replaced by the back of a tomahawk . However , a l l  of the above obj ec t s  
were made of  local s tone collected as required . 

Ob s i d ian sago pounders r eported from the Kut ub u  area o f  the s outhern 
h i ghlands ( S . and R .  Bulmer 1964 : 54 ;  Wh ite 19 6 7 : 7 7 and plates  3- 1 ,  3-2 ) have 
proved to be of dark grey che r t  or  f l int  (W . R .  Ambrose  pers . comm . 1 9 7 5 ) . 
A fur ther spe cimen from P imaga near Lake Kutubu co l l e cted by B .  Probert and said 
to be qua rried from unde r ' whi te ' s tone ( l e t ter 1 9 7 4 )  is a dark grey f l int . No 
doub t  the re are f lint nodules s omewhere in the abundant l ime s t one o f  the area ; 
flint pebb l es are common in the nearby Nemb i Rive r (Bar t l e t t  1 9 6 4 : 6 7 0 ) . However , 
minute ob s i dian flakes have been excava t ed in the Kuna Va lley (a Wahgi  headwater 
on the wes tern boundary o f  the s tudy area)  and a lar ger p iece was o f fered for 
sale there (O . A .  Chr i s t ensen pers . comm .  19 7 3) . In addi tion , a p i e ce o f  unwo rke d 
ob s id ian was reco gnised among obj ects  in a ' magic  bundle ' recent ly colle cted a t  
Mendi in the s outhern highlands . Thi s , and the excava ted f lakes , o r i gina ted a t  
Talasea i n  New Br itain (Ambrose i n  p r e s s , MS 1 6 )  and a r e  evidence of  t h e  mo s t  
dis tant  trading conne c t ion int o  t h e  s t udy area , pas t o r  p resent . Thi s  l ink did 
no t operate in rememb e red t imes , and the f inds are furth er evidence of  prof ound 
changes in t rading p a t t erns ove r the centuries . No evidence o f  re cen t t rade in 
hard f ine- grained s il i ceous s t one with a concho idal fracture , l ike cher t , f lint 
or  obs id ian , was found but in the Poru re gion M .  S tr a thern has reported l o cal  
bar ter  o f  ' spe cial ly goo d ' s t one for flake tools  ( 1 9 6 9 : 31 6 ) . Only s t one axe s 
and roughed-out axe blanks were t raded in ter-regiona lly , the latter  in l imi ted 
numbers ove r a ve ry l imi ted area . 

Axe s were dis cussed a t  each in terview . Near the main roads o f  the Asaro 
and Wah g i  reg ions whe re collectors had been a c t ive axes had be come s carce . 
Everywhere many small  one s we re thrown away when s teel became widespread and 
men real ised that the s upply of the new material was no t go ing to dry up . In 
d i s t ant parts  the number avai lab le for insp e c t ion or co llect ion was no t helped 
by the sparseness of the populat ion and the relative s carcity o f  axe b lades in 
t radit ional t ime s . In genera l ,  s t one axes were rare r , smaller  in s ize and less  
highly pol ished away f rom t he h i ghlands f a c to r i es , as  o ther observers have also  
fo und (e . g . M .  S t ra thern 1 9 6 9 : 3 2 6 ) . Never the les s ,  enough r emained to p rovide a 
fair sample o f  the raw material types  and blade s t y l es made or imp o r te d  into 
mo s t  regions . At one s tage informant s  s ugges t ed that the smaller and p oorer
finished axes we re under-rep resent ed , for these had b e en the f irs t d i scarded , 
and an e ffort  was made to co llect  mor e  o f  them.  Thi s wa s par t i cularly t rue in 
isolated par t s  where men mo re o f t en imp rovised edge-ground axes f r om sele cted 
rive r s t ones . 1 

1 Thi s  c la s s  may be under-represented in some collections for the additional reason that they tend 

not to be produced for inspection ur.less spec i f ically asked for . Some collectors share the 
opinion of the inhabitants that the se are ' rubbish ' axes and not worth buying . 
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Although very large axe s  wei ghing be twe en 1 . 5  and 4 kg are now rare , many 
wo rk axes we igh mo re than 5 00 g and , a s  wi th po t tery , the co s t  o f  port erage made 
i t  impo s s ib le to  make a sub s tantial collect ion let a l one a t temp t  a to tal one . 
A ' rep resentat ive ' s e t  o f  6 3  wa s bought  (Plates 5 to 10 , Fi g . 2 5 )  and nearly ten 
times tha t number were insp e c ted . The colle c t ion i s  no t a s ta t i s t i ca lly 
representative sample s ince no systema t i c  samp l ing rule was fol lowed ; ceremonial 
axe s  are under- rep re sented and unusual axes are ove r-represented . However , axes 
were collected a t  wide ly separated s i tes in eve ry region and every axe seen in 
the f ield and mo s t  axe s s een in o ther co lle c t ions from this  area fall wi thin the 
range of raw material s ,  s i zes and s hape s  o f  this small group . S ome conc lusions 
rea ched from this group s t and t e s t ing again s t  the co llect ions of o thers . A sma l l  
gro up o f  axes o f  con tras ting material and form was carr ied a s  a n  a id t o  dis cus s ion 
and used towards the end of e ach interview .  

The S tone Quarries 

Chappel l ' s  defini t ive s tudy of c en t ral highlands quarries , pe trography and 
te rminolo gy ( 1 9 6 6 )  was not ava ilable in the f ield , with the advantage that 
inq ui ries were p ursued wi tho ut the p rej udice  of f o reknowledge . Eventually , 
info rmant s  ment ioned all but  one o f  the q uar ries that he lo cated within the 
s tudy area , and c l early regarded as unimpor tan t  tho s e  whi ch he termed minor . 
Map 2 retains Chappell ' s  numb ering and his s ite  names , s ome o f  which were 
already e s tab l i shed in the li terature , wi th the add i t ion of Mopa ' ( 1 4 )  and 
Dabiri  ( 1 5 ) . The only s i t e s  no t ment ioned were the minor quarries Kumanigl 
(12)  and Dabiri  ( 1 5 ) . The maj or i ty o f  axes c o l le cted and seen came f rom his  

maj or sources , Tsenga ( 2 ) , Ganz River ( 3 ) , Ab iamp ( 8 ) , Dom ( 1 0 )  and  Ka fetu ( 1 3 ) . 
His  o ther maj o r  so urce , Mbukl ( 5 ) , lay outs ide the wes tern border of the s t udy 
area - one specimen , No . 2 8 ,  is po s s ib ly from there . Al l s i tes are in the 
hi ghlands regions , Jimi , Wahgi and Asaro ; no s tone quarries we re found in the 
lowlands . .  

Informan t s  in the southern Asaro and eas te rn Wah g i  regions said tha t they 
had re ceived s ome pale coloured axes which they called gaima. from a quarry near 
Yari River , draining the wes tern slopes of Mt Michael into  the lower Asaro Rive r 
near the eastern edge o f  the s tudy area . I t s  pos i t io n  i s  shown on the map as ( 1 4 ) . 
La te in 19 7 1  this quar ry was vi sited and found to be on Mopa ' Creek , a tribut ary 
of the Yari , near Beha hamle t .  Rock was quarried wh ere s ui t ab le faces were 
expo sed in the s t re am bed but mo s t  raw material was from boulders . Lo cally , the 
quarry and i t s  products were called mopa ' .  Axe and boul der spe cimens had a 
hardness o f  6 on Mohs ' s cale , and were an even pale grey , and to  the non-specialis t 
res embled the ub iquitous gairra . The ro ck uni t  in wh ich i t  o c curs has been mapped 
by the Bureau o f  Mineral Re sources as ' Movi Beds ' .  Th e Ka fetu quarry appears to 
be in the s ame uni t  and hand-specimen s of mopa ' and the kempame type from that 
qua rry could b e  confused , though they can b e  separated by thin- s e c t ion examina t ion 
(Bain p ers . comrn. 1 9 7 1 ) . Chappell has des cribed the rock as ' vo lcano lithic 
metagreywacke f ine sand s t one , with quar t z  spherule s ,  re lic  o l ivine , granular f ine 
ep ido te ' (pers . c omm . 19 7 3 ) . Mopa ' t rave lled about 10 miles ( 1 6  km) to rea ch my 
original info rman t s  and for the Yagaria and Gimi speakers to the eas t i t  was a 
signi f i can t  source . I t  i s  the mo s t  eas terly sour ce o f  ' p lanilateral ' b lades in 
the highlands , to use the term o f  S .  and R .  Bulmer ( 19 64 : 5 3 ,  5 4 ) . 

While  excavat ing in the Kuna Va lley , a t ributary o f  the upper  Wahgi River , 
in 1 9 7 3 ,  0 . E .  Chr i s tensen was told o f  a small  q uarry on the s outh-wes tern slopes 
of  the Kubor  Range . La t e r  that year it was vis i ted by Chris t ensen , J .  Rhoads and 
the wr i ter . The quar ry is known as Dab i r i  and i t s  p o s i t ion is shown on the map 
as ( 1 5 ) . I t  is a t  abou t  1 70 0  m MSL . on the headwaters o f  Go i Murun Cr eek , an 
eas terly tributary o f  Dab iri Creek , s ome 4 km NNE o f  the s e t t l emen t o f  Ke gu . The 
main s t one s our ce at the head of the s t ream was now covered by a lands l ip , it was 
said , but b oulders of the same material were availab le in the s tream bed , as they 
always had been . P ro duc t i on ceased some 25 years ear lier . Spe cimens were 
co llecte d  from the s tream bed and from was t e  f l akes a t  a factory s i te on the b ank . 
The ir co lour varies from medium to dark greenish grey ( 7 . 5GY 4/ 1 )  wi th bands o f  
darker va lue , and they are no t as  hard a s  r o ck from the maj o r  axe qua rr ies . The 
area has been mappe d as Kondaku Tuf f by BMR geo lo g is t s  and thin s e c t ions 
prepared from the specimen s  closely resemb le samples collected by the BMR s ome 
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Plate 6 Axe-adzes in Tab le 9 ,  from Kaf e tu ,  Dom , Kumanigl , Kerowagi and Maegmul 
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Plate 7 Axe-adzes in Tab le 10 , from Ab iamp 
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Plate 8 Axe-adzes in Tab le 10 , from Abiamp 
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Plate 9 Axe-ad zes in Table 11 , from Ganz-Tsenga 
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Plate 10 Axe-adzes  in Tab le 12 , from unknown quarr ies 
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b lades from Dom , Kerowagi ,  Ab iamp , Ganz-Ts enga and an unknown 
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20 km to  the eas t (Bain p ers . comm . 19 7 4 ) . Inf o rman t s  said tha t their p roduct 
was inferior to the kombarmm and gaim:i. tha t they re ceived from the eas t , whi ch , 
with some o f  the ir own dabiri , were traded ma inly wes t  to  Weka , though some 
cro ssed the Kaugel River south to the Poru Re g ion . 

The only maj or quarry no t visi ted by Chapp el l was Dom ( 1 0 ) , f ir s t  recorded 
by Patrol O f f icer L . G . Via l and geo lo g i s t  L . C .  Noakes in 19 39 when i t  was s t i l l  
i n  f u l l  produc tion . Noake s ' o f f i cial r ep o r t  makes only pas s ing r e ference 
(19 39 : 1 4 )  but a ful ler comment on the ro ck typ e  and mode of o ccurrence was 
quo ted by Vial in the course o f  a descrip tion o f  the quarry , i t s  manner o f  
exp l o i ta t ion and i ts produc t s  ( 1 9 4 0 : 1 60- 2 ) . When visited  i n  1 9 6 8  a l l  s i gn s  o f  
the sha f t s  had been removed b y  collaps ing , s lump ing and s t ream eros ion and the 
resul t ing sha llow val l ey f rom which more than 5 0 , 000 m3 of soil  and rock had been 
removed was covered by ta ll gr ass and shrub s . I t  i s  a t  Tonema i a t  2000 m MSL 
half an hour ' s walk above the haml e t  o f  Ko lma , now on a vehicle road . Informan t s  
s a i d  that all  mining ceased sho r t ly a f ter t h e  end o f  t h e  war . I t  was s t il l  
fun c tioning when ADO Co s t e l loe visi ted i t  in 19 4 3  but was d i s u s e d  when h e  saw i t  
early i n  1 9 4 7  ( Chimbu PR 7 1946- 7 : 4 ,  5 ) . Vial ' s  pho to graphs show a large coni cal 
open cut through the deep s o i l , the s ides held in p lace by woven ma t ting , and in 
the centre , a r e c tangular shaf t mou th about 6 m by 2 m, comp l ete with a 
sub s t antial t imbe r  s e t . I t  was abo ut  10 m deep . He was unab le to dis cover how 
a po ten tial sha f t  s i te was s e le cted . Noakes said tha t he a t t emp ted unsucce s s fully 
to convin ce the miners tha t the need for sinking sha f t s  could  be avo ided by 
digging an open cut from where the same ro ck was exp o sed by a s tream s l i gh t ly 
downslop e , and that translat ion dif f i cul tie s may have accounted for  his failur e  
(per s . comm . 1 9 7 0 ) . But in 1 9 6 8 , o l d  men said tha t the s t one had firs t b een found 
and worke d by their forefa thers where the s tream exposed it and tha t  over the 
year s they had been for ced gradually to move up the hill  to find usable s tone , 
the cont inuing erosion gr adually re ducing the amoun t o f  overburden they had to  
dig through . Much was te material from the  f ine hard pale  grey me tamorphosed  
slate and greenish- grey ho rnfels  s t ill  lay  abou t , inc luding piece s  whi ch had 
been used as  hammer stones . 

In 1 9 4 3  some 25 m o f  overburden had been removed and mat s  o f  woven cane gra s s  
and b ambo o  were s t il l  used to ho ld back the s o i l . Fire , c o l d  water and hamme r ing 
wi.th b i lle t s  o f  wo od  were used to crack the b ed-r o ck and wedges called m:i.bi lapagae 
made from gul hardwood we re dr iven in and the b locks levered free . They we re 
raised to the sur face on v ines and broken with hammer s tone s . Al l who had he lp ed 
go t a piece and took it home for shap ing . There i t  was gr o und on whi te s ands tone 
blocks called dubi l ,  being cont inual ly wet with water , the work t aki.ng months , 
s o  C o s t elloe was told . Accord ing to  the d i s covery myth related to him ,  the 
s i t e  had been found one night when two young girls were hunt ing frogs in 
Tur ingeniur i Creek by f lare s . They heard a sound from the ground like two 
s t ones being rubbed together and ran home to tell  their fathers . At dawn the 
men began to  d ig and a f t er much work came t o  a s t range s t one covered in 
war t-like bump s . This they struck with ano ther rock and it fell  apar t , 
d isclosing the f ir s t  di ngaima (Costelloe ibid ) . 

Vial was mis t aken in thinking that in add i t i.on to  axes called gaima, some 
called kundun were got from this quarry (1940 : 16 0 ) . Kundun , or in Dom , kurun , 
was the general Chimbu term for the dark axe s now known t o  have come from the 
Ab iamp quarry , at  tha t t ime known only to have come from the wes t .  Although 
Tonemai was claimed by the Kaupabianggau c lan of the tr ibe Vial gave as 
' Gond igu ' ,  ne ighbour ing clans mined the s t one as  wel l . The mo s t  notable and 
valuable produc t s  were the huge (up t� 4 kg ) blades used only as valuab les 
( e . g . No . 4 , P late 6 ) . They were transferred only ceremonially , set  in crude 

haf t s  so large that blade and count erweight o f t en measured a metre  long on a 
hand le 7 0  cm long . They f igured mo s t  o f ten in br ide-wealth payment s ,  Vial 
record ing as  many as 60  in one transact ion ( ib id : l 6 2 ) . Stone p ieces too sma l l  
for these  were made int o work tools , used locally and t raded widely . Al though 
Vial thought that mo s t  of  the work axe s used by Dom speakers came from the local 
quarry , he received the impress ion that its pr ime purpose  was the produc t ion o f  
valuables . Modern informants  and the distribut ion o f  axes from rival quarr ies 
supported this impre s s ion . Gaima work axe s were  not as  numerous as kundun work 
axes away from the Dom area , even in an eas terly direct ion . Kundun work axe s 
were well known in Dom terri tory in former t imes and in 1968  one wa s collec ted 
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within a mile o f  t he Dom quarry . The trade area o f  the Ab iamp quarry included 
the smal ler t rade area of  the Dom quarry and quantitatively it was much more 
import ant , though occas ional Dom c eremonial axes t ravelled a long way . 

I t  wa s said in the previous chap t er that the evidence about salt resourc es 
and their explo itat ion ind icated that all saline spr ings were known t o  the local 
inhab itant s .  What o f  axe s tone ?  Chappell believed t ha t  there mus t have been 
some s t one outcrops in the s tudy area which were suitable for  axe-making but 
which were no t exp l o ited and that some of these mus t  have been seen by the local 
inhab itant s (pers . c onun .  1 9 6 9 ) . Yet in mo s t  p laces away f rom the s t one quarr ies , 
men from t ime to t ime made axes f rom selected r iver s t ones , imply ing that the 
demand for work axes exc eeded the supply . Everywhere men regarded the impor t s  
as  super ior . I n  the lowland s ,  a l l  informant s s tres s ed t h e  shortage o f  good stone 
axes . I f  unexploi ted s t one resourc es exis ted , i t  raises vital que s t ions about 
the percept ion o f  suitable raw mat er ial and about the ent repreneur ial ini t iat ion 
and development of  manufac tur ing . 

In a genera l sense , the rock types used for good quality s t one axe s are 
widely d i s t r ibuted in the central highland s .  Chappell  has described the raw 
material from the maj or quarries as hard contact me tamorphosed hornfelses  
resul t ing from the int rus ion of  sediments  by granod iorit e .  I t  was because of  
the ' repe t i t ion o f  the geologic environment ' that  rock types  were dupl icated 
from quarry to  quarry and that discriminat ion required the cons iderat ion o f  
detailed petrographic charac t er i s t ics  ( 1 9 6 6 : 96 ,  9 7 ) . The geolog i s t s  o f  the 
Bureau of Mineral Re sources engaged in mapp ing New Guinea have become interes ted 
in s t one axe quarries , and have said that the hornfel s ed thermally metamorphosed 
sediment s which have b een quarr ied occur in a var iety o f  geolog ical unit s .  The 
J imi Valley quarries of  Ganz , Tsenga and Maegmul occur in the unit they have 
mapped as Bal imbu Greywacke . The Koronigl quarry o f  Yende gle Mauglwa , the 
upper Chimb u  Kumanigl  quar ry and the Dom quarry l ie in the uni t  mapped as 
Maril Shale , and the Kerowagi quarry probab ly exploits  t ranspor ted boulders 
of  this material . In t he wes t ,  the quarr ies o f  Mbukl and Pukl also oc cur in 
this uni t , and the small q uarrie s  at Mala Gap and Yambina may be located in 
small expo sures o f  the same material . The Ab iamp quarry has been visi ted by 
D . E .  Macken zie and found to b e  in the Omung Me tamo rphics . The Kafetu  and Mapa ' 
quarries exp lo i t  boulders  o f  the Movi Bed s  (Formerly Omaura Forma t ion) and the 
Dab ir i  ma terial is  probab ly metamo rphosed Kondaku Tuff . All o f  these  uni ts ar e 
widely d i s t ribut ed and have been int ruded in many places apar t f rom near the 
quarry s i tes (Bain et a l .  1 9 7 0 : P late l ;  Bain and Macken zie 19 7 4-5 ) . Never theles s  

All o f  t h e  known acce s s ib le o c currences o f  sui tably ho rnfelsed 
Maril Shale . . .  wi th in the cent ral Highlands have b een quar ried , 
as has the on ly known o c currence o f  Omung Metamorph i cs . . .  
suf f i cien t ly hard . . .  for axe manufacture . No other contact  
me tamorph i c  ro cks sui table  for s tone axe manufactur e  were 
located during o ur s urvey . I t  app ear s tha t the primi t ive s tone 
miners we re aided by efficien t  prospectors ( Bain et a l . 19 7 0 : 7 9 ) . 

However , axe No . 50 d i scus sed be low , sugges t s  ano ther earl i er q uarry in the 
Omung Me tamorphics . Bain believes tha t i t  is  h i ghly probable that throughout 
th e central hi ghlands rock with the righ t  comb ina t ion of hardness , to ughnes s , 
f ine grain , and po ssib ly fracturing characteris t i cs , o ccurs only where i t  has 
been mined (pers . conun . 19 7 1 ) . 

A no table  deve lopmen t i s  the revival o f  axe manufac ture whi ch took p lace in 
1 9 7 3  among the Syaka Valley Enga to the we s t  of our central area of interes t .  
Two exp o sures o f  an at tra ctive me tamo rphic r o ck o f  a hardnes s  vary ing from 4 to 
5 on Moh s ' s ca le have been fo und ( the firs t while excavat ing road pavin g ,  the 
se cond by sys tema t i c  s ear ch ; more pro spec ting is  unde r  way ) nor th o f  the Wakima 
River on the ridge d ividing the Syaka from the Lai Val ley . The ro ck f i t s  the 
des crip tion o f  aspe c t s  o f  the Lagaip Beds as  given in Dow et  a l . ( 1 9 6 8 : 5 1 ) , 
b e ing l i gh t  grey to l i ght b lue , ca lcareous , with s ca t t ered pyr ite  and calcareous 
nodules , and the quarries are near the ends o f  a mapped expo sure o f  diorite whi ch 
probab ly produced the me tamorphism . Langgama ili quarry is  contro l led by Palinan 
clan and lies  j us t  no rth o f the s e t t lement o f  S apo s : the sma ller s e cond quarry 
is Mil ikini , control led by  Waiminakun clan north of P umako s R . C .  Mi s sion . 
Axe-making i s  for the firs t t ime an impor tant indus try in the val ley , and 
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individua l s  and group s  o f  men were s een f i l l ing f l aked blanks into shape wi th f la t  
steel  files and smo o thing them w i t h  emery clo th all  a long t h e  Wakima road . 
Trade- s tore p roprie to rs had group s o f  blanks , and thes e  and axes could be  bought 
at any s tage of manufac tur e . On Saturday market day p e rhap s two out o f  three 
mature men were carrying these fine axes , very wel l  ha fted , and an expo r t  t rade 
out of the val l ey had be gun . Bo th co l o ur and shape and the qual i ty of finish 
rep licate the valuab le large ceremonia l and fighting b lades previous ly impor ted 
(via many in termediar ie s )  from the Jimi Va lley . Thi s  new indus try is  par t o f  
a cul t ural revival that i s  evident here and in central Enga terri tory , and they 
function as fine ornamen ts for ceremonial o c cas ions , e specia l ly dan ce s and Te 
exchan ge s . Secondly , they are good weapons for clo s e  f i gh t ing and unlike s teel 
axe s  can be carried lawful ly into town . Thirdly , their po tential value in the 
tour i s t  trade is under s tood , even exaggerated in t erms o f  p o tential prices , 
though no t yet exp l o i te d . 

Axes o f  Doub t ful Provenance 

The de t ai l s  of the s e  b lades appear in Table 1 2 . S .  and R.  Bulmer remarked 
on  the s tylis t i c  differences between the  axe b lades of  the  eas tern highlands and 
tho se of the cent ral highlands ( 1 964 : 5 3 ,  5 4 ) . Reg ional variat ions of s tyle 
within the central hi ghlands became app arent in the course o f  f ie ld-work , as they 
did to Chappell  ( 1 9 6 6 : 110)  and to S . E .  Bulme r  ( 1 9 6 6 a : 45-5 3) . These raise the 
d i f ficui t que s t ion o f  the de terminants of s tyle :... the relat ionship s  be tween 
the poten t ial of the raw ma,.t erial and i t s perceived capab ilit ies , the 

. 

l imit at ions imposed by the extract ion method s ,  the int ended func tion of the 
blade , the manufac turer s ' evaluat ion of how this can best  be achieved , 
fractur ing charac t er i s t ics  and the role o f  an aesthetic  trad i t ion . 

As the collect ion o f  axe s  and d iscus s ions about s tyles , origins and 
t ermino logy proceeded and a correlat ion between s t one types and axe shape s  
became apparent , it  also  became c lear that while mo s t  men based their ini t ial 
iden t i f icat ion on s t one type , pr inc ipally by colour , when in doubt they 
appealed to  shape . Sma l l  chips o f  stone , for examp l e , were usually labelled 
with the same name as  the axe s o f  that colour before a who le axe was disp layed . 
Men l iving between the Dom . and Ka fetu quarries shown stone p ieces from each 
quarry selected for their minor difference s ,  were unab le to say which was which . 
The same men presented with a small  Dom work axe and a Ka fetu work axe o f  very 
s imilar co lour invar iab ly ident i f ied them correc t ly . Only old men l iving close  
to quarry s i t e s  discriminated be tween var ious axes from the same quarry on the 
basis o f the internal markings o f  the s t one . Elsewhere , no informant 
convinc ingly disp layed a comprehens ive knowledge of  s tone-working , and very f ew 
c laimed i t . Chappell ' s  exper ience was s imilar ( 1 9 6 6 : 1 15 ) . S ince pac i f icat ion , 
knowledge o f  the stone sources ha s increased grea t ly . Men in Chimbu , for 
example , who have travelled now know not only that di kundun came from the wes t , 
but wil l  say ' Abiamp ' .  This is modern knowledge . In the middle Wahgi ,  men will 
some t imes state  the source a l i t t le more accurately as the ' River Tuman ' .  Even 
today Chimbu men cannot name the ma in J imi Val ley sources  nor the Asaro Valley 
sourc e .  Out s ide the val l ey in which a quarry occur s men can s t i l l  only state  
the d irect ion from which an axe-type came and name the group from whom mo s t  were 
obtained . In former t imes , this was the s i tuat ion everywhere and Chappell found 
precise knowledge of the Ab iamp quarry only within 2 miles o f it ( 1 9 6 6 : 10 2 ) . 

The c o llect ion o f  6 3  axes ( including one hal f - f ini shed , No . 2 9 ,  and one 
blank , No . 36 )  was d ivided into ' factories ' on the criter ia of rock-type and 
s tyle learned in the f ield . The group label led ' unknown ' held 2 0 , many of them 
collected because  o f  their unusual colour or shape , mo s t  o f  them not fully 
polished . Two o f  the remainder , No s .  5 3  and 5 6 , were edge-ground only and were 
known t o  have been made from local r iver boulder s . The provenance o f  the b lank 
wa s known because it was c o l lec t ed at a quarry , as was the half-f ini shed axe . 
The latter , however ,  was also  ident if iable by colour and shape . Tho se al loca ted 
to  ' factorie s ' were 3 Dom , 3 Kafetu , 1 3  Ganz/Tsenga and 2 2  Ab iamp . 

Chapp ell  then kind ly ident if ied each axe on the basis  o f  p e trography . Two 
o f  tho s e  allocated to Ab iamp , Nos . 2 7  and 2 8 , were r egarded as doub t fu l  so  
thin- sect ions were prepared . This was also  done for  four o f  the ' unknown ' group , 
two weathered ' white ' one s Nos . 4 2  and 4 3  thought t o  be p o s s ibly from the Yar i 
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Mapa ' quarry , axe No . 6 2 from Us ina in the Hills region 1 which i s  made generally 
in central h ighlands work axe s tyle , and axe No . 6 3 made in eas tern highlands 
s tyle  from Karimui in the Tua region . 2 On the basis  o f  the thin-sect ions , No . 2 7  
was conf irmed as  being from Ab iamp and No . 2 8 wa s described as  b e ing ei ther from 
Ab iamp or Mbukl . The rema inder o f  the prior allocat ions were con f irmed exc ep t 
for two , No . 2 5 ,  a small  pale axe collec ted at Tsenga and thought t o  be from tha t 
quarry but in fac t mad e  o f  the Ab iamp s t one called wui (Chappell 1 9 6 6 : 10 7 ) , and 
No . 3 3 ,  collected in the Kambia region , a dark axe in Ab iamp s tyle and thought t o  
be  from there but which was made o f  s t one from t h e  Ganz quarry . The two ' white ' 
axes were thought mo s t  l ikely to  be  from Ganz-Tsenga quarries  and No . 6 3 was 
thought to  be pos s ibly o f  Kafetu s t one , though the e thnographic evidence makes 
this unl ikely . No . 6 2 was unl ike any known source and was described as hornfels 
with much brown biotite ( s ome eroded ) in mo saic , s ome albite  and minor ep ido t e . 

This  l e f t  a to tal o f  1 7  ( including No s .  6 2  and 6 3) o f  unknown ori gin , mo s t  
o f  whi ch Chappell though t  were p robab ly made in the area s  in which they had been 
collec ted . This  was a lready known to be  the case wi th Nos . 5 3  and 5 6  and was 
tho ugh t to be the case wi th No s .  4 9 , 5 4 , 5 5 , 58 and 6 0 . When axe s were  made away 
from the known quarries lo cal s tone out crop s were rar ely used be cause superior 
material could usually be  found in t ransported r iver boulder s . 3 Axe s in this 
cate gory were usual ly no t fully ground and were rare ly p o l i shed . No . 5 6 ,  ha f ted 
when i t  was collected a t  Nomane in the eas tern Wahg i  re gion , i s  typ ical . However , 
the small axe s No s .  5 1  and 5 5  we re excep t ions . The former , co llected a t  Lake 
Teber a ,  was made o f  very inferior browni sh-gr een s t one and had been f ul ly ground on 
a l l  sur faces including the poll  b efore t he surface had b roken away in s everal p la ces . 
No . 5 5 from Kiari near the Wahgi-Asaro conf luence was made o f  dark grey s tone and 
had a l so been ground on all s ur faces including the p o l l . Grind ing on the p o l l  i s  
mo s t  unus ua l in the s tudy area . O f  the axes f rom r e co gnised  quarrie s , only the 
Ka fetu axe s No s .  1 and 3 and the Kumanigl axe No . 4 4 show evidence of it and on them 
it i s  incomp l e te . 

The only o ther examp le i s  No . 6 1 made from dark green s tone f rom an unknown 
source . I t  i s  a good axe s tone o f  a hardnes s o f  about  6 on Moh s ' s ca le and appears 
to be to ugh . The poll has been squared and comple tely ground and the cut t ing edge 
has b een wo rn and ab raded in a way tha t can only have been p roduced by use as a 
hoe or as a tool  for extr acting the coarse  raw material o f  an ear th p i gment like 
gawagamba ( P lates 1 2 , 13 ) . Howeve r ,  its wid th of 82 mm is too wide for the thin 
s eam of gawagarr0a seen 5 mi les away f rom where the b lade was co l le c ted in central 
Ch imb u .  Wooden h , 1es  were fo rmer ly used in this local i ty (We s t  1 9 3 9 : 1 7 ;  Nilles 
1942-5 : 2 1 0- 1 1 )  but the only rep o r t s  o f  s t one hoes (o ther than prehi s toric  f lake 
too ls ) in or near the s tudy area come from the S chrader Range (Gus inde 1 9 5 8 : 5 5 9 ; 
S .  and R. Bulmer 1 9 6 4 : 5 5 ;  S . E . Bulmer 1 9 66a : 38) . At some t ime in the pas t one 
co rner of the cut t ing edge has been broken and the rema ins o f  f lake s cars typ ical 
of a chipp ed axe-edge can be seen . No attemp t has been made to gr ind them out . 
Ab rasion from use has p roduced lar ge s tr ia tions coar ser than tho s e  o f  the gr inding 
used to firs t shap e the b l ade . They are much deeper and wider t han tho s e  on the 
edge of o ther blades and cover the wo rking edge i t s e l f  and about a quar ter of  the 
blade ' s  length . They pass into the dep th o f  the flake s car s and out again , whi ch 
doe s  no t happen on chipped axe s in contact with woo d  ( P lates 14 , 1 5 ) . Mos t  run 
longi tudina l ly bu t without the re gular i ty o f  tho se on axe s , and some cross the s e  
a t  a n  acute angle mo s t ly oriented towards one s ide . The wo rking edge and all 
highp o ints near i t  have b e come rounded and p o l i shed by contact with a s o f t e r  
material , as have t h e  e d g e s  o f  mo s t  o f  t h e  s triations themse lve s . Running 
transversely acro s s  the b l ade are thin ve ins of harder pale mate rial . Towar ds the 
working edge thes e form rai s ed r i dges l e f t  when the s o f ter mat rix has been eroded , 
providing further evi dence o f  sustained hard use . The appearance resemb le s  tha t 
o f  a hoe adap ted from a damaged adze b lade desc ribed by S emenov ( 1 9 6 4 : 1 3 3) : ' The 
blade appeared seve re ly b l unted from b l ows agains t  the ground . . .  all the ho l lows 
and facets on the too l ' s  s ur face no t removed by ear lier grinding had been rubbed . . .  

1 Coll ec ted there and kindly donated by the Officer-in-Charge , Us ino Patrol Post . 

2 Col lected there and k ind ly donated by the Officer- in-Charge , Kar irnui Patrol Pos t .  

3 But not alway s ;  the geolog i s t  N . H .  F i sher noticed sedimentary rocks i n  situ i n  the upper Wahgi 
Va l ley be ing used for poor quality stone axes (Fisher 1937 ) . 
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Plate 12 Suspec ted hoe , no . 6 1 ,  edge view , Face 1 view 

Plate 13 S uspe cted hoe ,  no . 61 , edge view , Face 2 view 
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Pl a te 14 

P la te 15 

For comparison wi th Plate 12  and Plate 13 at same scale , axe no . 19 o f  
Ab iamp s tone , collec ted a t  Bo isamalu Tua region ; Face 1 view 

For comparison wi th Plate 12  and Plate 1 3  a t  same s cale , axe No . 19 o f  
Ab iamp s tone , collected a t  Bo isamalu Tua region ; Face 2 view 
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The s triations did no t run in one direct ion but interse cted . . •  ' . 1  
I f  No . 6 3 i s  no t o f  Ka fetu s tone i t  may be f rom f ur ther eas t , for  i ts general 

form and dimensions resemb le Adam ' s  Type II  from the Berndt co lle c t ion made 
no r th-eas t of Mt Mi chael  (Adam 19 5 3 : 4 14 , 4 1 7 )  and two from that co llection 
inspected at the museum o f  the Depar tment o f  Anthrop o lo gy and Sociology , Monash 
Unive r s i ty , as we ll as o thers co l le c t ed a t  Aiyura by Dr Paul Brennan . 2 No . 5 7 is 
an example o f  the s o f t  s la ty ceremonial b lades now b e ing made a t  Tsenga for the 
tour i s t  trade . The f ive rema ining axes of unknown o r igin we re excava ted in the 
cour s e  of gardening . Three were qui te unweathered . One of the s e  of excep t iona l 
intere s t  is  No . 5 0 whi ch was co llected a t  Lake Tebera . I t  is  the main par t o f  a 
thin ceremon ial axe in the Ganz-Ts enga s tyle and has a hardnes s  o f  about 7 on Mohs ' 
s cale . The Fo raba who f ound i t  cal led i t  aiabe and regarded i t  as unique . The 
informan t , an o l d  man of about 60  cal l ed Karo (F = Baisalu , FF = Haia i )  who was 
born at the north-eas t end o f  the lake and who se fathe r  came from near the 
confluen ce of the Tua ( there called Bure)  and P io Rivers , said that whi le he had 
no t seen it himsel f ,  he had heard o f  such axes be ing carried a s  ornament in dance 
ce lebra t ion s . The only s i t e outs ide the J imi Valley known t o  have p roduced axes 
of th is  shap e is the small Kerowagi  quarry , of which No . 45 is a typical produc t . 
However , the Tebera axe does no t come from any known quarry . BMR geo logis t s  said 
that i t  was probably from the Ornung Me tamo rphics but o f  a facies d i f feren t from 
tha t mined at Ab iamp . 3 Thi s  geologica l  uni t  i s  wid e spread in the Kubor Range but 
do es not o c cur elsewhere : though no t mapp ed , sma l l  outcrops may o c cur in the 
headwa ters of the Tuman , Komun or Kuna Rivers . O . E .  Chr i s t ens en was given a small 
axe made from s imilar ma terial wh ile carrying o ut ar chaeo logical inves t iga t ions 
in th e Kuna Valley but no group near the Kubor Range remembers making axe s o f  thi s 
s tyle or from this ma ter ial . 

No . 59 is a lent icular axe collected a t  Kumur near the Ts enga quarry but made 
of unknown dark gre enish- grey r o ck weathered whi t i sh-ye llow to a dep th of 1 mm . 
Local Melpa cal led i t  gaima because o f  i t s  external colour but denied that axes 
o f  th is shape had been made by them or the ir an ce s t or s . Wea thered axes are 
usually misnamed , as Chappe ll  noted ( 1 9 6 6 : 1 1 5 ) , showing tha t s ur f ace colour is the 
mo st diagno s t i c  feature . The excava ted axes No s . 4 7 and 4 8  were also co llected a t  
Kumur and we re given the name kadjibuga , p robab ly th e lo cal e quiva len t  o f  wha t 
Chappell heard a t  Gan z River as katabogra ( 1 9 6 6 : 100) . The men o f  Kumur are saying 
in e f f e c t  ' this i s  no t our s , we think i t  i s  from the Ganz  River ' .  B? th axes are 
o f  the same grey ro ck .  No . 4 7 ha s been ground but not  p o l ished on b o th faces and 
s ides but one s ide and the edge have s ince been batt ered by repeated hammering . 
No . 4 8 ha s been par tially gro und on b o th faces and b a t t ered on the edge and heavily 
ba ttered on the s ides , p ro ducing a s l i ght  flare on each . I t  looks l ike a 
part- gro und b lank , in whi ch form a few axes were t raded for  shor t dis tances . 
(The Abiamp blank Reay-4 4 7  was co llected in the 1 9 5 0 s  nor th o f  the Wahgi River , 
having reached there as part o f  a marr iage paymen t . )  4 However , s everal obj e c t s  
very s imi lar t o  No . 48 ,  mo s t ly excavated , a r e  included i n  th e collect ion o f  1 9 4  
axe s bought  by Mr R .  Lampert  i n  t h e  upper Wahgi Val ley be tween 1 9 66 and 1 9 6 8 , and 
some o f  them have b een battered on the s ides after the faces have been ground , 5 
which does no t app ear to  b e  usual wi th blanks . They exis t in suff icient numbers 
to form a dis t inct prehi s toric type in the upper Wahgi Valley and adj acent areas 
and do no t show the us e  wear character i s t i c  of axes or hoes , They do no t res emb le 
the excavated ' wa i s t ed b lades ' i l lus trated by S .  and R .  Bulmer ( 1 9 6 4 : 6 1 ,  6 3 )  but 

1 Cf . Nilles ( 1 9 4 2 - 5 : 2 1 1 ) ; s tone ad zes were never used as hoes . No . 6 1 is much bigger than the 
usual blade mounted as an adze in the highlands . 

2 In his collection at Wabag , 1 97 3 .  

3 R .  Ryburn ' s  description (per s . comm . 1 9 7 1 )  i s  a s  follows : Hand specimen : Fine-grained dark grey 
' spotted ' slate . Th in Section : Definitely metamorphic . Fine grained meta- sediment with moderately 
well developed schistose texture . The ' spots ' or porphyroblasts are mozaic aggregate s of quartz 

with very sma l l  needles of ?actinolite and some f ine-grained plates of biotite . The matrix i s 
very fine gra ined and the mineral s  difficult to identify but there is much calc ite (possibly sphene 
in addition ) , ?actinol ite and opaque grains (probably magnetite ) . There is probably fine gra ined 

quartz and pos s ibly some epidote and albite . 

4 Coll ected by Dr M .  Reay and held in the Department of Anthropo logy , ANU . 

5 I am grateful to Mr Lampert for permi s s ion to make use of this collection and to refer to his 
unpubl ished data . 
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may resemb le some o f  the ' ear th axes ' des cribed from the Baiyer River and pos s i b ly 
Chuave s ur fa ce colle ct ions ( S . E .  Bulmer 1 9 6 6a : 4 7 ,  5 0 ) . 

The rema ining excavated blade i s  No . 5 2 from Mamuane near the laro River 
in the sout hern Po ru region . The Wiru sp eakers knew no thing o f  i t s  o r i gin , 
saying only tha t i t  was unlike the axes they used to use . I t  i s  made o f  a 
vo l canic  rock , now weathered ,  in a s tyle unl ike tha t o f  any o ther axe s e en in 
the s tudy area . I t s  pro f ile and a symme tric lenticular cro s s - s e c t ion ar e shown 
in Fig . 2 6 .  Each s urface has been gro und , the p o l l  smoo thly r o unded and the 
marke dly asymmetrical cut t ing edge produced by s harpening from one s i de only . 
I t  is  the only b lade in the collection undoub tedly shaped for  us e as  an adze , 
and was re cently given added intere s t  by the re cogn i t ion in Chr i s tens en ' s 19 7 2  
Kuna Va lley specimens o f  s imi lar p rehi s t o r i c  ' p lano - convex ' ad zes ro ughly 
s ub- t riangular in face-view and cro s s - s e c t ion s u f f i c i ent in number to form a 
dis tinc t group . I t  is  not  known i f  the r o ck type o r  d imensions o f  any o f  the 
' two (po s s ib ly four) apparently lenticular ' b lades co l l e c ted in the Poru region 
by M.  S t ra thern ( 1 9 6 9 : 3 1 4 )  were of thi s type or whe ther they re s emb led the 
eas tern highland s axes . ( I t  wil l  b e  r e ca lled tha t an axe o f  the eas t e rn 
highlands type was co llected a t  Lake Teb era south- eas t  o f  the Poru re gion . )  
Tab le 10 also  lis t s  axe No . F4 ,  a hybrid s tyle made o f  s tone very l ike the Kafetu 
gaima collected in the Por gera Val ley o f  the wes tern h ighlands by de Ferranti  of  
the BMR . 

0 2 3 
c m  

Fig . 2 6 Prehis toric adze from Mamuane , Poru region 
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Axes o f  Known Provenance 

Fo llowing S . E . Bulmer ' s  morpho lo g ical comparison of axes f rom a wide area o f  
the high lands ( 1 9 6 4 ) , M .  S tra thern sugges t ed that me trical analys i s  may provide 
criteria for more closely d i s t ingui shing manufac tur ing areas ( 1 9 6 9 : 31 5 ) . The 
apparent as sociation be tween s tyle and quarry area men tioned above sugge s t s  tha t 
a t  le a s t  wi thin the central hi ghlands i t should b e  p o s s ib l e  to demons trate an 
associa tion b e tween axe s t yles and factori e s . There are two ways o f  te s ting s uch 
a hyp o the s is , one b e ing to s o r t  the axe s into s uppo s ed manufac turing areas on the 
bas is o f  s tyle alone and then have a geo logis t iden t i fy the quarry tha t supp lied 
each s tone . As Chappell  has said ( 1 9 6 6 : 11 6 )  dup li ca t ion o f  ro ck type from one 
quarry to ano ther does o ccur and s uch axe s can be s eparated only by an expert . 
However , mo s t  cen tral hi ghlands axes are no t mad e  o f  amb i guous ma terial ,  and s ince 
the ini t ial sor t ing of thi s  small co llection was inf luenced by the ro ck typ e i t s  
later almo s t  comp l ete  con f irma t ion by Chappell  was no t a te s t  o f  the s tyle 
hypo thes i s . 

A se cond app roach i s  to  measure and desc ribe each sp ecimen and tes t the 
re s ul t s  for corre l a t ion wi th the rock type s .  Mr R. Lampert  of the Depar tmen t o f  
P rehi s tory , ANU , ha s carried out such a p ro j ect on nearly 200 blades from the 
upper Wahgi , Kaugel and Neb ilyer Val leys and ha s had the resul t s  sor ted by 
compute r .  S i gn i f i cant correlations b e tween some o f  thes e  p ar ame ters and quarries 
have been demon strated (Lampert 19 7 2 ) . With the sma l l  co llection made during the 
present  fie ld-wo rk , e lemen tary graph ana ly s i s  has b een used ; even this biased 
sample showed s imilar correlat ions . 

De tailed measuremen t  and extended de s crip t ion is extremely t ime cons uming but 
there ar e o ther impor tan t reasons for i t . The �ir s t  is to make the b as i c  data 
o f  a p ar t ic ular collection mo re widely ava i lable , for insp ec t ion of the co llect ions 
of o thers is even more c o s t ly and t ime consuming . Al though for s ome p urposes there 
is  no s ub s ti tute for p ersonal inspe c t ion , for mo s t  p urposes  detailed mea surements 
accompanied by i l lu s t rat ions wil l suf f i ce . The second reason i s  to make the 
present ation o f  data unamb i guo us . In general di scus s ion one mus t use terms like 
' oval ' ,  ' el l ip t i ca l ' ,  ' p lanilateral ' ,  ' p lano- convex ' ,  but their p re cis ion i s  no t 
high . In any case they need careful definit ion even when il lus trated , 
especially when they are t o  be t rans f erred for comparative purposes , as  they 
usually are , between individual observers and discrete  collec t ions . The third 
reason is to  permit one ' s  own data , analys i s  and conclus ions to be fairly j udged . 

In an a t t emp t to meet the s e  requirements  the details  o f  these 6 3  blades are 
set out in Tables 9 to  1 3 . In order to  d i s cuss  them unamb iguously the following 
t erms and abbreviat ions wi ll  be used (Figs . 2 7 and 2 8 ) : 

leng th : 
centre : 

edge : 
faces : 
s ides : 

p o l l : 
face 
pro f il e : 

maximum l ength 
the centre o f  the maximum l ength , 
the l ongitud inal centre 
the working edge 
the larges t  two sur faces 
the sur f aces j o ining the faces on their 
longes t  edges ; on mo s t  o f  these axes 
the sides are the s econd large s t  pair o f  
surfac e s  but o n  axes lacking any flattening 
of the s ides , such as tho se of ellip t ical 
cro s s-sec t ion , the s ides are merely the 
ver t ices of  parabolic curves 
the top of the but t 
the longitud inal pro f i l e ; mo s t  c ons i s t  o f  
a s ingle parabolic curve , s ome have two 
curves separa ted by a chin , 1 some have one 
curve and one f lat (the transverse face 
pro file  o f  mo s t  o f  thes e  axes is  ellipt ical) 

1 After Duf f ( 1 9 7 0 ) ; th i s  l eaves the term ' shoulder ' t o  describe a break in profile caused by a 
reduction of the butt to form a tang . 
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Fig . 2 7 

beve l : 

flat : 

chamf er : 
asymmetry : 

F / l :  

F / 2 : 

the angle or angles  be tween the longi tud inal 
pro f i l e s  of the f ac e s  and the maj or 
longitud inal p lane bisecting the edge ; on 
axes with edge asymmetry , as  mo s t  are , this 
i s  no t the maj or long itudinal p l ane b isec t ing 
the blade 
a bevel s traight in the long itud inal pro f ile  
o f  the face and e ither s traight or curved in 
the transverse profile ; they occur only a t  
the edge end ; none have ho llow-ground c oncave 
beve l s  
minor bevel s  o n  the poll  or s id e s  
e d g e  asymmetry ; t h e  maximum asymme try o f  the 
working edge from the maj or longi tud inal 
p lane equa l ly bisec t ing the blade ; the point 
o f  balanc e of all b lad e s occurr ed in the 
central third and edge asymme try was measured 
by p lacing a s ide on graph paper so tha t the 
centre l ine equal ly bisec t ed the cent ral third 
of the blade and by read ing o f f  the maximum 
d ivergenc e from it o f  the s i lhoue t t e  o f  the 
ed ge ; this factor i s  one of the determinant s 
o f  the direc t ion o f  cut t ing force  at impac t 
and is  c r it ical in the axe-ver sus-ad z e  argument 
the longes t  fac e ; if the edge asymmetry is  
held  t o  the  r ight , the  longes t  face i s  to the 
left  
the  shor t e s t  face 

Trime tric proj e c t ion o f  t h e  ma i n  p lanes referred to in t h e  text 
(In asynune t r ic axes , the maj or longi tudinal p lane does no t pass through the 
edge ; a four th ob l ique plane equally bise c t s  th e b eve ls and passes through 
the edge : see Fig . 2 8 )  
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major p lane bisect ing 
the bevel led edge 

Fig . 2 8 

55° . 0 

Line of 
- ma1or longitudinal plane 

2 3 4 5 

Cm 

55° 

Minor longi tudinal s e c t ion o f  typical asymme t r i c  and symme t r i c  axes 

The no tes  to Tables  9 to 13 further c larify the d imens ions and the 
termino logy . 

Notes to Tab les 9 to 1 3  

Excep t  f o r  edge asymme try , dimens ions were meas ured b y  callibrated callipers . 

Col . l  

Col . 2  

Col .  3 

Col . 10 :  

Col . 1 1 : 

Col . 12 :  

Col . 13 :  

Col . 14 :  

re ference number 

the collection s i t e  

Munsell  notat ion o f  main s urface co lour , usually ground and 
po lished , s ome t ime s weathered . Al though these descript ions are 
approxima te because o f  the low chroma and low value o f  mos t  axe 
co lours and b ecause o f  the variation in hue , chroma and value over 
the surface o f  mos t  axe s , they are unive rsal re ferents  and are 
more accurate than te rms l ike ' blue -grey ' and ' green-b lack ' 

index o f  the proximi ty o f  the point o f  maximum thickness to the 
poll ; leng th o f  the b lade 100 

cross-sec tion ; the ratio 
·
o f  the thicknes s  a t  the cen tre to the 

width at the centre ; centre width divided by cen tre thicknes s  

angle o f  divergence o f  the s ides f rom th e parallel ;  half the angle 
of divergence o f  b o th s ides ; on axes w i th convex s ides this was 
taken as the tangent at the centre and on axes with concave s ides 
it was a s traigh t l ine from the point  of maximum width to the 
p o in t  of minimum width 

the average o f  the width o f  the two ' f lat ' s ides measured in the 
centre of the b lade ; thes e  s urfaces are in fac t s l igh tly curved on 
axes f rom the Kafetu  quarry and o c cas ionally are very s ligh tly 
curved on b lade s f rom o ther quarries 

the percentage of the to tal cen tre thickness  of the b lade o c cup ied 
by the ' f la t ' s ides as  given in Col . 13 
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Col . 15 :  average transvers e  curvature o f  face s ; width a t  cen tre divided by 
half of the rema inde r o f  the centre thicknes s  after  s ub trac t ing 
the f la t  side s ; the flatte s t  faces have the highest  figures 

Cols . 16 ,  1 7 : 

Col . 19 :  

Co l . 20 :  

Col . 2 1 :  

Col . 2 2 :  

le ; one con t inuous curve 
2 c ; two curves s eparated by a chin 

�; a f la t  b evel x mm wide across the longi tudinal centre line o f  
the face , the res t o f  the profile b e ing a curve 

percentage asymmet ry of the edge ; half of the cen tre th icknes s  
divided b y  the measured asymme t ry , mul tipl ied by  100 ( e . g .  100% 
would be a perfe c t  chisel edge , as on some As ian and Po lynes ian 
ad zes ) 

edge angle ; measured with the pro tra c tor  arms tangen t ial  to each 
face immediately adj acent to edge 

transverse pro f ile of edge ; curvature ; the chord divided by  the 
maximum perpendicular f rom the chord to the arc of the segmen t ; as 
wi th transverse face profile , the s traigh te s t have the highes t 
f i gure s  

saw 
cere 

exc 
wea th 
nfg 
ego 
pg 
ham 
dull 
b l  

saw marks vis ib le 
ceremonial ( p r ime fun c t ion undoub tedly ceremonial , 

ornament and valuab le) 
excava ted 
wea thered 
no t f ully ground 
edge ground only 
poll ground 
hammered on s ide and /or edge 
unpol ished 
b lank 

Sys t ematic  D i f f erenc es 

In s earching for pat t erns of  d i f f erentiat ion , a l l  axes from known quarries 
have been used , inc lud ing tho s e  in Tab le 1 3 . 

Cross-Section 

The cro s s - s e c t ion of stone blades ha s long been used as a d i s t inguishing 
crit er ion when making compari sons over large areas , and even within the New 
Guinea highlands it has been used to advantage by the authorit ies c i t ed above . 
The f l a t - s ided axes o f  the central highland s are eas i ly d i s t ingui shed from tho s e  
o f  lent icular sect ion used t o  the e a s t  and to  the wes t .  Within each 
cross-sec t ional class , the characteristics  whi ch can be  expected to vary lea s t  
a r e  t h e  shape and d imens ions of the central cro s s-sect ion ; t h e  edges and polls  
o f  the axes seen throughout the s tudy area received more var ied shap ing than d id 
the c entral port ion and the need to pres erve the s t ren3th o f  the body of the 
blade may be the reason . Haf t s  were  seen enclos ing from one-third to  two-thirds 
o f  the length of  the blade , usually le s s  in the case o f  large axes and more in 
the case of small ones . Al though no large work axes were s een in use , G i l l iard 
( 1 9 5 3 : 4 6 8 )  illus trates some in use for sp l i t t ing logs in the middle Wahgi Valley . 
For this type o f  work a large amount of blade mus t  be exposed . Gill iard remarked 
on how they effectively split  casuarina logs more than a foo t ( 3 05 mm) in diameter 
and that in spite o f  a very heavy b low the thicknes s  o f  the blade prevented it 
j amming ( ib id : 48 0 ) . Axes were subj ected to  bo th bend ing and tors ion s trains and 
for this type of s treng th the d imens ions of the central third were crit ical . 
In spite  o f  thes e  inc ent ive s  towards homogene ity there seemed to be an a s s o c iat ion 
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2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  22 

No. Site Colour Weight Length Width Thickness Cross-sec Sides Faces Edge Add. i nfo. 

Max Cen Max Cen Prox MT CW/CT Diverg Flat % Av Tran Lon Prof Asym % Angle Tran Prof 

to pol l CT Prof F/1 F/2 CT 

Kafetu 
g mm mm mm mm mm index Ratio deg mm % Ratio mm " deg Ratio 

1 Koreipa 2.5BG5/2 545 1 83 60 58 32 32 51 1 .8 1  2°00 7.5 23 4 .7  1 e  l e  3 1 9  73 4 .9 s, p 9 

2 Chuave 5BG5/2 432 1 58 70 53 3 1 3 1  52 1 .7 1  1 0°30 1 0  32 5.0 1 e  l e  2 1 3 69 3 .5 

3 Kere 5 BG4/ 1 93 89 46 36 1 6 1 6  (e.50) 2 .25 9°30 31 4.5 l e  l e  1 1 3 70 3 .5 nfg , pg 

Dom 
I-' 4 M i ntirna 1 0G6/1 3868 433 1 53 1 27 39 38 37 3 .35 1..,, 1°00 1 5  40 1 1 .0 l e  1 e  5 26 90 1 5 .7 . eere 

\J1 5 Mintima 7.5G4/2 1 860 354 1 4 1  1 20 25 23 2 1  5 . 2 1  9° 1 5  5.5 24 6.9 l e  2.5 2 1 7 65 3.0 cere 

6 Nomane 1 0G5/1  93 89 32 30 1 9  1 9  49 1 .58 6°45 1 5  79 1 5.0 l e  l e  0 0 70 8 .9 

Kumani gl 

44 Yowai 7 .5G7/2 909 2 1 0  92 78 30 30 56 2.60 6°30 1 6  53 1 1 . 1 1 e l e  4 27 65 5 .4 d u l l  

Kerowagi 

45 Mintirna 7.5GY4/2 592 265 1 38 92 1 5  1 2  24 7.67 1 1 °30 6 50 30.7 1 mm 1 e  2 33 41 2.2 eere, d u l l  

Maegmul ( prob) 

46 Kumur 585/1 265 1 33 72 50 2 1 20 36 2.50 1 0°45 1 1  55 1 1 . 1 · 6mm 1 e  3 30 58 6.5 d u l l  

Tabl e  9 Axe /adzes f rom Kafetu , Dom , Kumanigl and Kerowagi quarries 



...... 
\J1 
"' 

2 

No. Site 

7 Kere 

8 Kup 

9 Ki lau 

10 Kari 

1 1  Ku 

12 Neregaima 

13 Solita 

1 4  lani 

15 Au 

16 Bogo 

17 Kui 

1 8  Minti ma 

19 Boisa mal u 

20 Dibe 

21  Kumur 

22 Olate 

23 Dobu 

24 Noru 

25 Tsenga 

26 Karan i 

27 Tebera 

Abiamp or Mbukl 

28 Mai na  

3 

Colour 

2.5G3/2 

2.5G 3/2 

5G3/2 

5G2/2 

5G3/1 

5G3/2 

5G2/2 

5G2/1 

1 0G/3/2 

2 .5G4/2 

5G3/2 

5G3/1 

5G3/2 

7 .5GY2/2 

1 0G3/2 

5G3/2 

5G3/2 

5GY3/2 

1 0Y7/4 

5G3/1 

2.5G4/2 

1 0G4/1 

4 5 6 7 8 9 1 0  

Weight Length Width Thickness 

g 

2275 

1 952 

1 340 

1 294 

1 087 

1 092 

932 

937 

976 

968 

798 

699 

4 1 6  

424 

456 

261 

235 

249 

84 

64 
1 1 2  

332 

Max Cen Max Cen Prox MT 
to poll 

mm mm mm mm mm i ndex 

333 98 

304 97 

280 1 07 

235 1 1 0 

244 90 

230 87 

239 88 

235 66 
22 1 95 

2 1 1 86 

1 84 9 1  

1 89 68 
1 40 66 

1 44 60 
1 7 1 77 

1 23 66 
1 1 7 69 

1 1 2  56 

75 48 
63 39 

1 1 4 42 

1 1 9 68 

84 

75 

77 

8 1  

7 2  

65 

61 

60 
70 

66 
67 

58 
49 

47 

50 

48 
52 

51  

38 

32 

33 

55 

39 

42 

33 

32 

32 

33 

3 1  

3 5  

3 2  

3 5  

35 

35 

29 

30 

28 

25 

20 

29 

1 6  

1 7  

1 5  

27 

39 

42 

33 

32 

32 

33 

3 1  

3 5  

3 2  

35 

35 

35 

29 

30 

28 

25 

20 

29 

1 6  

1 7  

1 5  

27 

38 

45 

51 

40 

52 

44 

46 

46 

46 

60 

51  

53 

44 

34 

45 

45 

53 

(c.50) 

55 

54 

60 

1 1  1 2  1 3  . 1 4  1 5  

Cross-sec Sides 

CW/CT Div"rg F lat % Av Tran 
CT Prof 

Ratio deg mm % Ratio 

2. 1 5  

1 .78 

2.33 

2.53 

2.25 

1 .97 

1 .97 

1 . 7 1  

2 . 1 8  

1 .88 

1 .9 1  

1 .66 

1 .69 

1 .57 

1 .98 

1 .92 

2 .60 

1 .76 

2 .38 

1 .88 

2 .20 

2.04 

3° 1 5  27 .5  71 

6°30 29 .5 70 

7°30 22 

7°30 22 

67 

69 

6°00 1 7  53 

6°00 24 . 5  74 

1° 1 5  24 78 

4°30 24 69 

7°45 1 8  57 

1°00 26 

8° 1 5  23 

74 

66 
5°45 1 8  5 1  

8°30 2 1 . 5  74 

1°00 23 76 

61 1 1 °30 1 7  

1 0°45 1 0.5  42 

1 0°45 1 1 .5 58 

1 0°30 1 6.5  57 

9°45 9 . 5  58 
1 0°00 1 2 .5 74 

1°00 1 0.0 67 

9°00 1 8.5  69 

7.3 

6.0 

1 4 .0 

1 6.4 

9.6 

1 5 .3 

1 7 .4 

1 0.9 

1 0.0 

1 4 .6 

1 1 . 1 

6.8 

1 3 .0 

1 3 .4 

9 . 1  

6 . 7  

1 2 .2 

8.2 

( 1 1 .7 )  

1 4 . 2  

1 3 .2 

1 2.9 

Tab le 10 Axe /adzes f rom Abiamp quarry 

1 6 1 7  

Faces 

1 8  1 9  
Edge 

Lon Prof Asym % 
F/1 F/2 CT 

4 

1 2  

1 4  

1 5  

1 3  

1 c  

2c 

7 

1 c  

1 c  

1 c  

5 

1 c  

1 c  

9 

2c 

6 

2c 

1 c  

1 c 

1 c  

1 c  

1 c  

1 c  

1 c  

1 c  

1 c  

1 c  

1 c  

1 c  

1 c  

1 c  

1 c  

1 c 

1 c  

1 c  

1 c  

1 c  

1 c  

1 c  

mm % 
1 0  

3 

7 

1 2  

5 1  

1 4  

42 

75 

1 0  63 

8 49 

7 45 

9 52 

7 44 

4 

8 

3 

6 

2 

4 

2 

2 

2 

0 

4 

23 

46 

1 7  

4 1  

1 3  

29 

1 6 

1 0  

25 

24 

0 

30 

20 21 

Angle Tran Prof 

deg Ratio 

65 

74 

59 

50 

7 1  

64 
68 

68 

68 

73 

79 

61 

7 1  

70 

72 

7 1  

7 5  

80 

58 

6.5 

6.9 

5 .3 

7 .9 

5.0 

7.3 

7 .3 

7 .3 

1 1 .9 

4.8 

6 . 1  

5.5 

7.0 

7.5 

(4 .5 )  

5 . 1  

4 .6  

5 .3  

7 .8  

6 .0  

(4.9) 

22 

Add . info 

cere 

cere 

cere 

cere 

cere? use 

cere? I ess use 

cere? V . l itt l e  use 

cere? " 

d u l l  

du l l  

edge broken 

nfg, no edge 

nfg 

d u l l  



...... 
ln 
-..J 

2 3 4 5 6 7 8 9 1 0  1 1  

No. Site Colour Weight Length Width Thickness Cross-sec 

29 Tsenga 

30 Kerowagi 

31 Mintima 

32 Simbai 

33 Meru 

34 Gembogl 

35 Kumur 

36 Tsenga 

:n Waisime 

38 Gerema 

39 Gumine 

40 Menjim 

41 Tsenga 

N3 

N2 

N2 

N 2  

N2 

N2 

g 

1 237 

534 

6 1 9  

667 

522 

366 

5GY4/1 1 92 

N6 1 1 88 

1 0Y8/2 601 

2 . 5GY7/2 468 

7 .5Y8/4 508 

1 0Y8/2 2 1 4  

1 0GY7/1  323 

Probaby Ganz/Tsenga 

42 Kalabai 

43 Bumaru 

2 . 5G Y8/2 373 

7 . 5Y8/2 284 

Max Cen Max Cen Prox MT CW/CT 

mm mm mm mm mm 

289 1 3 7  1 1 2  27 

244 1 09 

200 1 03 

1 6  

1 5  

20 

23 

29 

1 8  

t o  poll 

index 

( 1 0) 

1 0.5 

20 

1 5 .5  

42 

19 

207 

1 78 

1 8 1  

204 

97 

7 1  

7 5  

7 2  

222 1 1 2 

73 20 

76 2 1  

6 9  29 

52 29 

53 22 

45 1 2  

96 38 

74 28 

61 25 

7 1  2 1  

55 1 7  

1 1 .5 (c .20) 

30 

1 61 

1 80 

96 
78 

2 1 2 1 1 3 

1 28 72 

1 73 1 01 

1 47 

1 30 

63 

65 

27 

23 

1 8  

1 7  

82 1 4 . 5  1 2  

46 26 

53 24 

26 

24 

29 

26 

22 

47 

1 8  

48 

4 1  

Ratio 

7.50 

4.86 

3 .80 

3 .00 

1 . 79 

2.94 

3.91  

3 .20 

2.74 

2.65 

3.94 

3.24 

6.84 

1 .77  

2 .21  

1 2  1 3  1 4  

Sides 

1 5  

Diverg Flat % Av Tran 

deg 

8° 1 5  

9°30 

9°30 

9°1 5  

8° 1 5  

9°30 

9000 

8° 1 5  

1 1 ° 1 5  

1 0°00 

1 4°45 

9°30 

9°30 

6°00 

7°00 

CT Prof 

mm % 

5 

9 

33 

45 

8 .5  38 

1 7  

8 

58 

44 

6.5 57 

1 1  42 

1 1 .5 50 

9 

9 

5 1  

53 

3.5 29 

1 8  

1 1  

69 

47 

Ratio 

1 4 . 7  

1 3 .8 

9.5 

8 .7  

1 0.7 

1 8 .0 

9.3 

1 1 .6 

1 5 .8 

1 3 . 7  

1 9 .3 

1 1 .5 

8 .2  

Tab le 11 Axe/adzes from Ganz-Tsenga quarries 

16 

Faces 

1 7  1 8 1 9  20 

Edge 

Lon Prof Asym % Angle 
F/1 F/2 CT 

2c 

1 c  

2c 

1 c  

1 c  

2c 

1 c  

1 c  

3 

1 .5 1 c  

1 c  

4 

1 7  

1 c  

4 

1 c  

1 c  

1 c  

1 c  

7 

1 c  

1 c  

1 c  

1 c  

mm % 

0 

4 

2 

4 

2 

2 

4 

2 

3 

0 

0 

40 

1 7  

7 

44 

35 

7 

1 7  

44 

1 2  

33 

23 

0 

deg 

56 

55 

70 

70 

63 

52 

66 
65 

50 

40 

74 

2 1  

Tran Prof 

Ratio 

(3 .7 )  

4.2 

4.5 

3 .9 

5 . 1  

3 . 1  

4.8 

(2 .2 )  

4 .6 

3 . 7  

5.9 

5.3 

3 . 7  

5 . 2  

4 .3 

22 

Add . i nfo 

bi , faces g, cere 

cere 

dua l ?  

Kambia 

cere 

bi 
weath 

weath , d u l l ,  dual 

weath 

cere 

weath 

v. weath 



f-.' 
Vl 
co 

2 

No. Site 

47 Kumur 

48 Kumur 

49 Kere 

50 Tebera 

51 Tebera 

52 Mamuane 

53 Korige 

54 Kumur 

55 K iari 

56 Nomane 

57 K u m u r  

5 8  K ere 

59 K umur 

60 Nondugl 

61 Mintima 

62 Usino 

63 Kari m ui 

3 4 5 6 7 8 9 1 0  1 1  

Colour Weight Length Width Thickness Cross·sec 

g 

5BG4/1 201 

1 0BG4/1 147 

1 0G4/ 1 

N2 

5G4/1 

5YB/2 

N3 

N 3  

N2 

N 2  

N 4  

N2 

1 0Y8/4 

N3 

47 

324 

86 

220 

1 1 8 

2 1 9  

1 09 

582 

1 67 

40 

629 

1 1 9 

5GY3/2 531  

5BG4/1 406 

7 .5G4/2 596 

Max Cen Max Cen Prox MT CW/CT 

to poll 

mm mm mm mm mm index 

1 28 50 

109 68 
66 34 

1 56 1 2 1 

80 43 

98 73 

89 57 

1 34 7 1  

77  44 

21 1 74 

1 85 79 

63 35 

1 63 87 

1 1 5  59 

1 75 82 

143 67 

1 67 75 

4 1  

4 7  

3 2  

9 0  

39 

56 

55 

53 

43 

65 

58 

33 

73 

48 

70 

55 

66 

22.5 22 

1 5  1 4  

35 

1 3  

1 4  

1 8  

25 

1 3  (c .50) 

1 3 .5 ( 20) 

1 8  

25 

1 4  1 4  

1 7 .5 1 7  

20 

26 

(c.50) 

57 

55 

26 

57 20 

27 

1 0  

1 3  

9 27 

1 3  (c.65) 

30 29 

1 2 .5  1 2  

25 

25 

3 1  

2 5  

25 

3 1  

28 

55 

43 

49 

Ratio 

1 .9 1  

3.36 

2.46 

6.67 

2 . 1 6 

2.24 

3 .39 

3 . 1 2 

2. 1 5  

2.50 

6.45 

2.54 

2.52 

4.00 

2 .80 

2.20 

2 . 1 3 

1 2  1 3  1 4  

Sides 

1 5  

Diverg Flat % Av Tran 

deg 

6°30 

1 0°30 

5° 1 5  

1 2°30 

0°00 

1 7°30 

1° 1 5  

1 0°00 

6°00 

5°00 

8°30 

4°45 

1 3° 1 5  

9°45 

CT Prof 

mm % Ratio 

8 36 5.9 

8 

4 

62 ( 1 2 .8)  

30 1 8 .9 

4 .5  25 

0 0 

0 0 

7.5 44 

8 

0 

40 

0 

5.8 

4.5 

(7 .9 )  

9.0 

7 .2 

(5 .0)  

3 3 1  1 9.3 

7 .5 58 ( 1 2.0)  

0 

5 

0 5.0 

44 ( 1 3 . 7 )  

8°30 1 1 .5 46 1 0.4 

1 5. 7  

5 . 5  

7° 1 5  1 8  

6°00 7 

72 

29 

Tabl e  1 2  Axe /adzes from unknown quarries 

1 6  1 7  1 8  

Faces 

1 9  20 

Edge 

2 1  

Lon Prof Asym % Angle Tran Prof 
F/1 F/2 CT 

2c 

2c 

1 c  

2c 

1 c  

5 

2c 

1 c  

3 

2c 

1 c  

1 c  

1 c  

1 c  

1 c  

1 c  

l e  

1 c  

1 c  

1 c  

1 c  

2c 

1 c  

1 c  

1 c  

1 c  

m m  % 

(3 )  

(2 )  

8 

4 

3 

2 

5 

5 

2 

0 

27 

(29) 

1 5  

1 5  

1 1  

64 
57 

35 

20 

39 

22 

1 5  

35 

8 

1 6  

0 

deg Ratio 

66 
6 1  

6 5  

69 

76 

76 

7 1  

38 

70 

8 1  

7 7  

(6.8 ) 

6.8 

5.8 

7.2 

3 . 2  

3 .4 

5.9 

5 . 7  

5 .9 

2 . 7  

4 . 1  

3 . 1  

3 .9 

5.8 

5.0 

22  

A d d .  info 

exc, h_am 

exc, ham ,  b i ?  

nfg 

cere, exc, n o  butt 

v.weath , adze 

nfg 

du l l  

pg 

ego 
cere, dul l ,  m od  

nfg 

exc, v.weath 

nfg , du l l  

pg, du l l  

weath 

pass. Kafetu 



,i. 
2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  22 

No. Site Colour Weight Length Width Thickness Cross-sec. Sides Faces Edge Add .i nfo 

Max Cen Max Can Prox MT CW/CT Diverg Flat % Av Tran Lon Prof Asym % Angle Tran Prof 
to pol l CT Prof F/1 F/2 CT 

9 mm mm mm mm mm index Ratio deg mm % Ratio mm 5 deg Ratio 

Bain and de Ferranti 

BI Ma ramuni 1 .gr/gy - 209 98 74 23 22 36 3.36 1 0° 1 5  9 4 1  1 1 .4 l e  l e  1 .5 1 4  - 4 . 1  Ganz/Tsenga 

B2 Wulama R .  black - 269 1 1 5 86 27.5 26 1 1  3 . 3 1  8°45 1 1  42 1 1 .5 1 c  1 c  4 3 1  4.4 Ganz/Tsenga 

I-' F1 Keglsugl I .  green 1 327 297 1 1 9 95 25 25 c.50 3 .80 9°00 1 2  48 1 4 .6 9 l e  2 1 6  - 4.4 Kumanigl ? cere? 

Ln F2 Porgera d .gr/b 305 1 1 2 55 52 26 26 c.50 2 .00 4°30 1 9  73 1 4.8 1 c  l e  2 1 5  - 6 . 1  Abiamp \0 
F4 Porgera gr/gy 4 1 0  1 30 66 62 30 30 c.50 2.06 6° 1 5  1 7  57 9.5 l e  l e  3 20 - 8.3 Kafetu? 

Monash 

M l  Wahgi gr - 336 1 60 1 05 1 4  1 3  ( 25) 1 2 .30 - - - f l . l e  - - - - Kerowagi , cere 

M2 Wahgi d .gy - 227 1 20 80 1 3  1 2  ( 25) 1 0.00 - - - - f l . l e  - - - - Ganz/Tsenga , care 

Lampert 

0 1  Wahgi 1 .gy/gr 3302 423 1 37 1 20 32 30 1 3 . 5 4.00 5°00 1 7  56 4.00 1 c  1 c  c .2 1 3  68 5 .3 Dom , cere 

Tab le 13 Axe /adzes f rom known quarries collec ted by o thers 



be tween cross-sect ion proport ions and axe quarry s o  the basic measurement s o f  
c entre wid th and centre thickne s s  were  p l o t t ed again s t  each o ther (Fig . 2 9 ) . 

All the Abiamp axes from the smallest weighing only 64  grams to  the largest 
weighing mor e  than 2 kg formed a c l ear and cont inuou s  curve on the s ide o f  
greatest  c entre th icknes s  and lea s t  centre width . They were j o ined b y  t h e  only 
work axe f rom the Dom quarry , by the known and suspec t ed Ka fetu axes , and by all 
o f  the fully ground work axes from unknown sources which were collected south of 
the Ab iamp and Dom quarr ies . (Here the t erm ' fully ground ' exc ludes  gr inding o f  
the poll . ) In add i t ion , they were j o ined by one known and two suspec t ed Ganz
Tsenga axes collected south of  the  Ab iamp and Dom quarr ies , No s . 3 3 , 4 2  and 4 3 . 

As wa s said on an earlier occas ion (Hughe s 1 9 6 9 : 10 ) , the axes o f  the central 
highland s taken as a whole form a cont inuum o f  form and func t ion and fully ground 
work axes , if not too  smal l ,  were valuable and were u s ed in ceremon ial exchange .  
M .  Strathern has d i s cu s s ed this point  in reference to  the people o f  the upper 
Wahg i  and of  the Poru reg ion ( 1 9 6 9 : 3 2 0 - 3 ) . Although tha t  wr i t er has said that 
ceremonial axe s confirmed to the same des ign as  work axes , merely emphas i s ing 
quality or s i z e , within the s tudy area that is true only of axes of the middle 
range and is  not true o f  Dom produc t s . Th is  lack o f  d i f ferent iat ion inc reases 
away from the main quarries and is  more marked in the wes t . Mo s t  ob server s , 
inc lud ing the highland ers thems elves ,  recognised s ome axes as  manifestly 
ceremonial only , l imited by either great s i z e  or fragility to func t ion as  wealth 
obj e c t s , ornament s  and weapons . 1 Thes e  axes formed a s eparate curve on the s ide 
o f  lea s t  centre thicknes s  and greatest  c entre width and inc luded the modern 
tour i s t  axe , the Kerowagi axe and the mys t er ious one from Lake Tebera . The edges 
o f  mo s t  are unworn but three from the Ganz-Tsenga quarries show s light wear from 
l ight work . Bo th highland ers and European obs ervers  have recorded their use in 
warfare and for  such tasks as  cut t ing sugar-cane and trimming f ibrous ma terial , 
vines and split  cane and for lopp ing f inger j o ints  in mourning . They are 
notable for their acute edge angle s .  

The remaind er o f  the Ganz-Tsenga axes fell  be tween these two curve s , tho s e  
lying c l o s e s t  to the ' ceremonial '  curve being No s .  3 1  and 3 9 , said b y  informan t s  
to have been b o t h  ceremonial and wo rk axes . The Kumanigl , Maegmul and r ema ining 
' unknown ' work axes occup i ed a s imilar p o s i t ion , mo s t ly towards the Ab iamp s ide . 
Although there were no very small ceremonial axes , trends converged towards the 
smaller s i z e s . Within each group , the average proport ions were remarkab ly c ons tant 
throughout the s i z e  range , sugges t ing that if  small b lades were some t ime s made 
espec ially for haf t ing as adzes they d id not dif fer in general proport ions . 
Plot t ing centre thickness aga ins t maximum wid th produc ed the same d i s t r ibut ion 
pat tern for each group , merely enlarging the d i f f erenc es be tween the larger axes 
made a t  J imi Valley factories . 

Us ing the ratio o f  centre wid th to c entre thicknes s  a s  a constant , the patt ern 
of d i s t r ibut ion of o ther factors  was t r ied . 

Working Edge 

In the case of  edge asymme try (Fig . 30) , 9 0  per c ent o f  the axes were found 
to  be fairly evenly d i s t r ibut ed be tween 0 and 45 per c ent  on the scale , 
with no s igni f icant  d i f ference between the main quarries . A third o f  the axes 
wer e between 10 and 20 per cent  asymmetr ical , with a tail t oward s the 40  to 45 
per cent c las s . Ord inary work axes , inc lud ing those from Kafetu , tended toward s 
the symme trical end of  the range . Only four blades exceeded 5 5  per c ent , one a 
par t ially ground local axe from the Ramu , one the prehistoric  adze from the Poru 
region and two ceremonial axes from Ab iamp ; one o f  these , No . 10 ,  with no use-wear 
wha tever , was the mo s t  asymmetric  of all at 75 per c ent . While a blade ground 
with great asymme try can be e f f e c t ively used as a chopp ing tool and even as a 
spl i t t ing t ool , a blade ground symme trically i s  a great disadvantage when thin 
shavings are required , as in adz ing . 

1 The ultimate stage of complete dimorphi sm is represented by the long ,  unhafted ceremonial ' adzes ' 
of the Kukukuku ( Blackwood 1 9 5 0 : 2 0 ,  2 1 )  and the ' marriage stone s ' of the Dani (Verhofstad 
1966 : 2 9 1 , 2 9 3 ) . In view of the symbolic function of these spec ialised deve lopments it i s  
premature t o  interpret as stone spear or dagger heads the long , flat , thin prehi s tor ic stone 

obj ects occas iona l ly found in the central highlands ( c f . Bulmer and C larke 1 9 7 0 : 4 2- 5 ) , 
espec ial ly if the impl ication is one of practical use . 
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Ninety per cent of the axes had a transverse edge profile  ( edge curva tur e )  
ratio (Fig . 31 )  o f  between 3 and 8 .  Non-Ab iamp ceremonial axes tended to  be more  
c urved than o ther axes and all  Ab iamp axes tended to be s t raighter edged than 
o ther axes . Exc ep t ionally s traight edges out s ide the no rmal range are one Ab iamp 
axe and the largest Dom c eremonial axe , both affected by f laws in the rock . 

Ed ge angles mo re acute than 58  degrees oc curred only on non-Ab iamp ceremonial 
axes and two dual-purpose  Ganz-Tsenga blade s , No s . 3 1  and 3 9  (Fig . 32 ) . The mo s t  
acute were the thin blades Tsenga No . 4 l ' a t  4 0  degrees and the Tsenga touris t axe 
No . 5 7 at 38 degrees . At 90 degrees , the large Dom ceremonial axe wa s exc ep t ional ly 
obtuse along the f law in the rock . Al l o ther axes had edge angles of between 5 8  
and 81 degrees , with a c luster ing around 7 0  degrees . 1 The det ermining factor in 
general purpose  axes is the need for strength to r e s i s t  sha t t e r ing on impac t while  
chopp ing and split t ing . However , there i s  a suggest ion tha t smaller axe s tend t o 
be more obtuse and that obtusene s s  inc reases with the d i s tance away f rom the 
original manufac tory . A much larger samp le is  needed to t e s t  the se ind ications , 

1 10 to 1 5  degrees higher than the neolithic chopping tools c i ted by Semenov ( 1964 : 205 ) . Measurement 
prec isely at the extreme edge is critica l ;  one or two millimetres away the beve l is much more acute . 
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but they may be the natural result o f  r esharpening by non-spec ial i s t s  and , in the 
case o f  locally made axes , i t  may reflect  the inab ility of infer ior mat er ial  to  
hold a f ine edge and r e s i s t

. 
shat tering . 

Maximum Thickness 

Ab iamp , Kafetu and locally made axes had their thicke s t  part towards the 
c entre of the axe ; Ganz-Tsenga axes and Dom ceremonial axes had it c l o s er to  the 
poll (Fig . 3 3 ) . 1 Although only one Dom work axe wa s collected , the s e  are expec t ed 
to  be con s i s t ently thicke s t  in the centre .  The only work axe s from unknown quarries 
which were no t thicke s t  in the central 2 0  per c en t  o f  the blade were collected 
in the Ganz-Tsenga area . The only Ab iamp axes which were no t thicke s t  in the 
central 20 per c ent wer e a small one collected in the Tua reg ion and two large 
c eremonial blades , and even on the s e  the point o f  maximum thickness occurs in the 
c entral third . Three known and two susp ected Ganz-Tsenga axes had their point o f  
maximum thicknes s  i n  the c ent ral third o f  the b lade , though it was i n  t h e  p o l l  
hal f . Three o f  these were tho s e  already shown to be  aberrant in cross-sect ion , 
No . 33 c o l l ec ted in the Kamb ia reg ion and No s .  4 2  and 4 3  from the Tua reg ion ; the 
four th ,  with a poll-proximity index of 36 , was collected by Bain in the Eas t  Sep ik 
District  and the fifth  came from Menj im i t s e l f . Al though much larger samp les are 
needed to  allow for  the opportuni s t ic use o f  odd f lakes resul t ing from the vagaries 
o f  stone fractur e , the general cont rast be tween J imi Val l ey axes and the res t on 
the ba s i s  o f  this charac ter i s t ic is  clear . Though there is no evidence that th is 
is  its purpo se , maximum thicknes s  in the poll  third o f  a b lade has haf t ing 
advantages by a s s i s t ing retent ion in the socket , part icularly useful when the s ides 
converge markedly toward s the poll . 

Sides and Faces 

The sides of 80  per cent of the axe s diverged from the parallel  by be tween 
4� degrees and 1 1� degrees , narrowing towards the poll . (Fig . 34 ) . Ganz-Tsenga 
axes f e l l  into the top hal f  o f  the range ; the doubtful  Ganz -Tsenga axes , No s .  4 2  
and 4 3 ,  ab errant o n  the ground s discussed above , d id no t . Ab iamp , Kafetu and 
unknown work axes were evenly d i s t r ibut ed throughout .  One Kafetu axe and the 
larges t  Ab iamp ceremonial axe were excep t ionally parallel , and three ful ly-gro und 
excavated axes from unknown quarries and one dual-purpo s e  Ganz-Tsenga axe were 
exc ep tionally d ivergent . The adze from the Poru region wa s r ight out s ide the 
range . 

The proport ion o f  the total  thickness occup ied by a f la t  s ide a f f ec t s  the 
c urva ture of the t ransverse profile of the face as expres sed in column 15 of the 
tables ( s ee also  no tes  to the s e  tab les ) .  Bo th these  charac ter i s t ic s  were c ompared 
on the bas is o f  d imens ions at the centre of the blade . Apart from flat  bevel s ,  
the only f la t  sur faces or c oncavities on the faces were due to faul t s  in the s t one 
or to f lake scars and all transver se face profiles  were ellipt ical . 2 The degree 
of curvature d id no t separate  Ab iamp , Dom and Jimi Valley axe s , but Kafetu axes , 
lacking sub s tan t ial  flat  s ides , were much more curved . I t  d id help to identify 
the flat-faced ceremonial axes made north o f  the Wahgi Val ley . The percentage o f  
the centre th i cknes s o c cup ied by the f la t  s i de ef fective ly s eparated Abiamp from 
Gan z-Tsenga and b o th from Kafe tu . The sma l l  Dom sample covered the range . When 
bo th measures  were comb ined , as in Fig . 35 ,  the divis ion b e came very clear . 
Gan z-Tsenga work axes and tho s e  from unknown quarries  came be twe en the non-Ab iamp 
ceremonial blades and the work axes from southern and eas tern quarries . The only 
finishe d  axes entir ely lacking f la t tening of the s ides ( apart  from two local axes 
wi th unground side s )  were  the Poru region adze and the ' unknown ' b l ade p e r fec tly 
ellip t i ca l  in cro s s - sect ion , No . 5 9 ,  which was excavated near Tsenga . 

Mo re than hal f  the axes had a single parabo l i c  c urve on the F / l  p ro f i le and 
near ly 90 per cen t had a similar single curve on F / 2 . Of the remainder , a thir d 

1 Vial noted this charac teristic of Ganz ceremonial axes many year s ago ( 1 940 : 1 60 ) . 

2 A weathered , ho Z Zow-groimd adze , l enticular in cros s- section , made from greeni sh-grey rock o f  

hardne s s  4- 5 ,  w a s  col l ected in 1 9 7 2  in Chimbu b y  R . L .  Hide . From thin-sec tion examination 
Chappe l l  has said that it i s  not from any o f  the known quarries and has descr ibed it as 

' hornblende-quartz-albite , non- schistose metamorphic , with large relic calcic plagioc lase crysta l s ' 
(pers . comm .  1 9 7 3 ) . 
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had a curved secondary bevel and two-thirds had flat ones . More than half o f  
tho s e  with f l a t  bevel s  were ceremonial axes . There were no s igni f icant d i f f erences 
be tween the manufacturing areas . 

Al though they have a s l ight tendency toward s greater edge asymme try , Ab iamp 
ceremonial axes , unl ike tho s e  from o ther quarr ies , canno t be d i s t inguished from 
Ab iamp work axes by any o f  the s e  measures exc ept gro s s  s i z e  (Fig . 2 9 ) . Of course , 
l ike Dom c eremonial axes , the edges show no wear other than the smooth polish 
g iven to the extreme edge by years o f  t ender hand l in� , greas ing and careful 
wrapp ing in bark-cloth and leave s . Where the edge has sustained a small chip from 
contact with a hard obj e c t , such a s  ano ther valuab le axe while being d isp layed , 
the s car remains fresh . Small chips in the edge o f  work axes , on the o ther 
hand , a cquire con s i derable  s triation and polish  on the leading edge o f  the scar 
and on the high spo t s . No a t temp t  is made to gr ind them out unless  they are 
very large or  unt i l  mul t ip le f laking p roduc e s  a s tepped edge . The reason for 
the apparen t  ne gle c t  is  tha t the leading edge of the flake scar is usually very 
sharp ( in con tras t to gaps in the edge of a s teel  too l )  and con tinues to do a 
reasonab le j ob ;  to s ome exten t  i t  i s  pro tected from f ur ther sha t t er ing by the 
p roximi ty of the thicke r ground edge . 

To s ummar i s e , axe s made as valuab les south o f  the Wahgi con centrate on s i z e  
while tho s e  made as valuab les no rth o f  the Wahg i emphas i s e  a flat , wide , thin 
cro s s- s e c t ion and f ine curved edges . Al tho ugh Dom c eremonial axes are wide in 
relation to their  thi cknes s ,  thi s  appears to be di cta ted by the tabular form o f  
t h e  ori ginal s lab s . The s e  Mar i l  Shales s eem to have a s trong c leavage p lane 
which was explo i ted to spl i t  the quar ried rock and all  bear saw-marks where the 
slab s  have been care fully divided . Kaf etu axes are dis tinguished by small  s ide 
' flats ' ,  t ran sver sely c urved faces and ed ges more curved than o ther central 
highlands work axe s . They some t imes show marks of sawing . (The evi dence o f  my 
No . l  i s  s upp o r ted  by three in the B ulmers ' Chuave collection ; S . E .  Bulmer , 1 9 6 4 : 
249 ) . Ke rowagi  and Dom c eremonial axe s and all  Jimi Valley axe s are usually 
thicke s t  in the b u t t  third whi l e  all  o ther axes are thicke s t  in the midd le th ird . 
Kerowa g i  and J imi Val ley axe s  tend to have diverging side s and Jimi Val ley axes 
tend to have relative ly small f la t s  at the centre of the s ide , increas ing 
towards the poll . Wo rk axes in general have minima l edge asymmetry . Ceremonial 
axes generally have compo s i te bevels , many o f  them with a flat bevel . While i t  
is  true as  Chappell has said tha t ' blades o f  dif ferent s i z e s  and shapes  were made 
a t  the s ame q uarry , de termine d to s ome extent by the unpredicted sp linterings o f  
the s tone dur ing the roughing out proces s , a s  we ll a s  b y  varia tions in hardne s s  and 
eas e  of spl i t t ing ' ( 1 9 6 6 : 1 1 3 )  there appear to be b as ic shapes  p e culiar to each 
principal  ar e a .  It i s  b e l ieved that the rare pres ence in one s ty le area of an 
axe of local s tyle but imp o r ted s tone , s uch a s  Ganz-Tsenga No . 3 3 in the Kambia 
region and the p robab le Ganz-Tsen ga No . 4 2 in the Tua region , is  usually due to 
the imp o s i tion o f  a local s tyle on the o ccas ional impor ted b lank or to change s 
occurrin g  in the cours e  o f  resharpening damaged imported axe s . 

A Tes t  of the Generalisat ions : The Lampert Collect ion 

S ince these  pat terns were der ived from a small  b iased sample , it was 
des ired to t e s t  them . Mr R .  Lampert kindly allowed his collect ion to be used 
for the purpose . This is  a very d i f f erent samp le ; i t  i s  from the far wes t  of  
the area and from beyond the wes t ern boundary , it  includes axes recovered from 
excavat ions and f ew obvious ceremonial axes . Mo s t  o f  them are smal l ,  so that 
it  was no t pos s ible to  t e s t  all o f  the conc lus ions reached about ceremonial 
blades . Many , too , are not fully ground . The axe-makers o f  the main quarries 
in the recent past  d id no t regard an axe as f inished unt i l  it was ground on all 
sur fac es but the pol l . Although a f ew blanks wer e traded for short d i s t anc es 
they could not be expected to  have acquired more than the crud est  aspect s o f  the 
manuf ac turer ' s charac t er i s t ic s tyle . Fortunat e ly a to tal o f  7 0  axes were fully 
ground and not seriously wea thered and these  were admit t ed to the t e s t . Mos t  
o f  them were i n  fac t  polished , includ ing some of  the more than 15  per cent which 
had been excava ted . I f  the provenanc e of  i t ems in this  collec t ion had been 
b e t t er known , I would have exc lud ed any that may have been excava t ed . 

They were sorted on the basis  of form irrespe c t ive o f  rock type , the 
oppo s i t e  o f  the me thod used by Chappell ( 1 9 6 6 : 11 1 ) . S ince the collec t ion 
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inc luded specimens from we s t  o f  the s tudy area i t  was thought that the minor 
quarries of  the nor th-we s t  may be represented and the s e  were grouped with 
Ganz-Tsenga into a category called ' J imi Valley-Jimi D ivide ' . Twenty-one axes 
were al locat ed t o  this group , 4 7  t o  Ab iamp and two were thought t o  be  ' S tr ickland 
area ' (No s . T ib i / 9  and Dow/ 103MTH) becau s e  o f  their resemblance to  axes collec t ed 
by L . B .  S t eadman 1 at  Lake Kop iago in the f ar wes tern highland s and o ther s from 
Lake Kop iago s een in the Aus t ralian Mus eum , Sydney (var ious numbers from E62982  
t o  6 3081 ) . 

Thes e  group ings were then compared with Chapp e l l ' s  iden t i f icat ions o f  the 
rock types , which showed three of the f ir s t  group t o  have c ome from Ab iamp and 
four of the s econd group t o  have come from Mbukl , though one of the latter was 
' probably Mbukl-po s s ibly Ab iamp ' .  He cons idered one o f  the ' S tr ickland area ' 
axes to be from the Ganz-Tsenga quarries and the other to be ' local vo lcanic ' ,  
but the fore ign origin o f  this pa ir was eventua l ly d emons trated . In view o f  the 
nature o f  the sample , the fact that the chief collec t ing areas were roughly 
equid i s tant  f rom bo th Ab iamp and the Mbukl-Ganz River quarr ies , that some blanks 
were traded and f inished in local i t ies where other s tyles were dominant and t ha t  
a few broken axes were  re-made , a 10  per cent error was cons idered very satisfactory . 

As a f ur ther t e s t  the bas ic cross-sect ion d imens ions o f  the 68 c entral 
highland s axes o f  this group t oge ther with 27  others from Lamp er t ' s  collect ion 
which were suf f ic ien tly undamaged for the ir central mea surement s  to  be  taken , 
were graphed , centre wid th against  cent re thickne s s . The result is  shown in 
F ig . 36 .  Al though they encompass  only hal f  the s i z e  range o f  my own collect ion 
and many of the Ab iamp one s c lus ter c losely around a mod e  of 21 by 40 mm, t hey 
neverthe l e s s  show the same general d i s t ribu t ion , with the Ganz-Tsenga work axes 
ly ing be tween tho s e  from Ab iamp and the f ew Ganz-Tsenga and Kerowagi c eremonial 
axes . I f  Figs . 2 9  and 36 are p laced one over the o t her the Lamp er t collect ion 
f i t s  the lower part of the d i s t r ibut ion patt ern of my collect ion , the large Ab iamp 
group f i l l ing a gap and precis ely mat ching the original curve . 

Such an ar tless  mea sure as the proport ions o f  the c entre cros s-sect ion wil l  
no t nec es sar i ly b e  e f f e c t ive elsewhere nor wil l  it  produce the same pattern with 
axes from the same area which have been excavat ed and dat e from the d i s tant pa s t , 
but it is s ignif icant  that it  wa s d iagno s t ic for axe s in use during the twent ieth 
century in the central highland s . (The same measur e  used on the Kop iago group 
produced a d i s t inc t ive curve which cro s s ed that o f  the Ab iamp axes , leaving 
amb igu ity at the intercep t . )  But other diagno s t i c  f eatures were also  
demons trat ed and the  c lear impl icat ion is  that by  us ing comb inat ions of  such 
sys t ema t ic varian t s  it should be p o s s ible t o  c ons truc t type mod els  of the 
produc t s  of each area which , because they are based on careful quantif icat ion 
from large samples , may be more dependab le than tho s e  int u i t ively perceived . 

The Impor t ed Axes 

D iscuss ions with Bureau o f  Mineral Resources geo logis t s  about the Kop iago 
collect ion had already sugges ted that many of them may have been mad e from 
glaucophan i t i c  rocks quarr ied on the nor th s ide o f  the Scha t t eberg Mountains in 
the Wes t  Sep1k D i s t r i c t  some 3 0  air miles  (48  km) nor th-wes t  o f  where they were 
collected . 2 In view o f  the known extent o f  the s t one axe t rade elsewhere in 
New Guinea , thi s  was very reasonable ; but if an axe o f  this type had reached the 
upper Wahgi Val ley 160 miles ( 2 5 8  km) south-ea s t  along the l ine of the central 
cordillera , i t  was remarkab le . Three o f  the weathered specimens also  resemb led 
the Kop iago axes in shape . Mr R . J .  Ryburn o f  the Bureau o f  Mineral Resources 
kindly had petrographic thin- sect ions cut from one o f  these , Tib i / 4 , from Tibi / 9  
and Dow/ 1 0 3MTH and f rom s ix of  the Kop iago specimens . His report appears a s  
App endix 3 .  He f ound that f ive o f  the too l s  we re ve ry l ikely t o  have come from 
the area in que s t ion and tha t two o thers wer e  likely to have come f rom there . 
Ano ther could have come from the same area or from e l s ewhere in the mountains 

1 Department of Anthropology , Arizona State University , Tempe , Ar i zona , U . S . A .  I am grateful to 

him for al lowing me to record h i s  valuab l e  collection of 16 hafted adzes and to have petrographic 
thin- sections cut from 6 of the blade s .  

2 Their f inal conc lusions about the se s ixteen blades were : certainly glaucophane schist , 4 ;  very 
probably , 7 ;  probably ,  2; greenschist probably from the same area , l; greenschist from the south 
Sepik mountains , l ;  indeterminant metasediment , 1 ( R . J .  Ryburn and J . H . C .  Bain pers . comm . 197 0 ) . 
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between the highland val leys and the Sepik River . Two o f  the ' highly probable ' 
spec imens were from Lampert ' s  upper Wahg i  col lect ion , T ib i / 9  and Dow/ 1 0 3MTH 
(Fig . 3 7 ) . 

Mo s t  o f  Lamper t ' s  axes labelled ' Dow '  were purchased from a s ingle source 
at Mt Hagen and those with the suf f ix ' MTH ' were obtained in the upper Wahgi 
Val l ey , many o f  them found while digging drains . If  Dow/ 103MTH was one o f  tho se 
excavated , i t s  associat ion wi th the wes t ern border area o f  the Wahg i reg ion 
should be  reliable . The axes labelled ' Tib i ' were purchased from the Tibi 
p lantat ion in the upper Wahg i  and the vendor  said that mo s t  of  them were 
excavated while digging drains . I f  T ib i / 9  was one o f  tho se excava ted i t s  
' s trat igraphy ' should be good b u t  there is a r isk that it was brought i n  b y  one 
of the ' Tar i ' labourers  now c ommon in the area . 

The near e s t  probabl e  source o f  these  axes is  the headwaters o f  the Leonhard 
Schu l t z e  River . The rock has been named Gufug Gne i s s  and described as ' a  
spec tacular suite o f  g laucophane bear ing schi s t  and gne i s s  with associat ed 
ecologite cropp ing out as  fau l t  wedges within the metamorphic phase  of the 
Salumei Fo rmat ion ' (Dow et a l .  1 9 6 8 : 5 7 ) . 1 No quarries have been found but the 
people of the Orn-Strickland conf l uence refer to their axe suppl iers as  the Hap i 
(Hatanaka pers . comm .  1 9 7 2 )  which is  the mo s t  eas terly headwater . Sma l l  outcrops 
also  occur fur ther eas t on the upper Fr ieda and Apr il River s  ( see Appendix I I I , 3 ) , 
also  acces s ible t o  the intermed iar ies who supp ly axes of  this type south ac ross  

1 The most valuable axes o f  the Dani o f  the Bal iem Val ley , West Irian , are o f  s imilar shape and are 

made of s imilar rock obtained by trade from the north ( Harrer 1964 : 1 14 , 1 2 4 , 140-56 , Plates 18 , 

20 , 2 5 ,  2 9 ;  Verhof stad 1 9 6 6 ) , and axes from that area made from g laucophanitic rock were descr ibed 

ear l ier by de Sitter-Koomans ( in Roux 1 9 5 0 : 9 1 4 - 2 0 ) . 
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the Lagaip River to the . Hewa ( S teadman 1 9 7 1 : 16 ) , eas t  acro s s  the S t r ickland River 
to  the Duna ( S inclair 1966 : 16 2 )  and south-we s t  to  Telefomin (Austral ian Museum , 
Sydney , s everal , e . g .  E613 7 3 ) . A very minor oc currenc e o f  s imilar mater ial has 
been no ted at  Woropa Creek , a headwater o f  the Wogupmer i River (Ryburn and Bain 
pers . comm .  1 9 7 0 )  and the p o s s ib il i ty that this has been mined receives some 
suppor t f rom lent icular axes very s imilar to tho s e  of the Kop iago collect ion 
c ollec ted by J . L .  Taylor in the Maramuni River area in 1938  (A . M .  E4 9100 , 49101) .1 

One c ontains prominen t garnet and pyr ite  and p o s s ibly chalcopyr i t e , and looks 
very l ike the Gufug Gne i s s . 2 Nevertheless  central highland s axes appear to have 
been in the same area in 1 9 2 9  ( Shepherd 1 9 7 la : 44 ;  1 9 7 lb : 3 8 ,  3 9 )  and a J imi 
Val ley axe (Bl in Tab le 1 3 )  was collec t ed there recent ly , so it  may have been 
at the overlapp ing end s o f  two l ong axe trade routes . 

I t  seems that in the past  s t one axes were  t raded or carr ied by migrant s 
to  the upp er Wahgi Val l ey from the s outh Sepik area a t  l e a s t  100 mil e s  (160  km) 
away - comparabl e  wi th the d i s tance central highland s axes travel led t o  reach 
the hinterland of the north coa s t  near Bogia and the Duna people south-eas t  of 
Lake Kop iago . The pattern of probab le past  imports  and twent ieth century 
exports  o f  s t one t o o l s  both illustrate the larger east-wes t  orientat ion of this 
important component o f  wes t ern highland s trade when compared with the c entral 
and east ern highland s .  

Form and Func tion 

In present ing his f ind ings Chappell suggested that the data now exi s t ed for 
petrographic character to  be correlated with formal typo logy ( 1 9 6 6 : 11 7 ) . How 
much of this d emonstrated regular ity is due to the l imi tat ions imposed by the 
raw materia l , how much to the general int ended purp o s e  o f  the blad e , how much 
to d i s t inc t ive local views on the opt imum shape for  the purpose , and how much 
to local aesthetic trad i t ion ? This fundamental , p er ennial and c omp lex que s t ion 
is  impos s ible  to  answer wi th f inal i ty from the data s o  far ava ilable and it 
des erves a maj or study o f  i t s  own , but there i s  some evidence bearing on the 
ma tter . 

Raw Material 

The e f f ect o f  the tabular form o f  the original raw materia l  on Dom 
ceremonial axes has already been men t ioned . The natural c leavage and the high 
value impo sed by scar c ity of ma terial and arduous extrac t ion method s combined 
to encourage the economis ing of material  by labor ious sawing rather than the 
use of much quicker hammer ing and f l aking . The s lab s were sawn with the edge 
o f  a p iece of hardwood us ing angular sand as  a cut t ing agent and wa ter a s  a 
lubricant . The material  may d e termine or contr ibut e to both the flat  faces and 
the divergenc e of the s ide s . 

However , this shap e wa s s ome t ime s imposed on other s tone , as  shown by an 
axe collected from the Nar egu o f  c entral Chimbu by J . P .  White  (A . M .  E6385 3 ) , 
which appear s t o  be o f  Kerowagi s t one . Kafetu axes were also  s ome t imes sawn and 
they have the roundest  faces of any in the c entral highland s .  The raw mat erial 
f rom wh ich the s e  were mad e  did not look as  i f  i t  had s t rong c leavage p lanes which 
would produce flat  slabs when the boulder s were  broken - in 1968  there was no 
shortage of good boulders and Chappe l l  earl ier observed tha t they were ' widely 
d i s t r ibuted in the s t ream-bed and boulder-banks ' ( 1 9 6 6 : 10 4 ) . 

Sawing has not been reported from the o ther quarries and there are no saw 
marks on any o f  the axes from them , although they f ar outnumber the relatively 
sma l l  collect ions f rom Dom and Kafetu . (There are saw marks on one Ka ironk axe 
( S . Bulmer 1964a : 2 4 9 )  but its provenance is not  known . ) There are no pub l ished 
eyewitness descript ions of extract ion and fabr icat ion methods for the Ab iamp 
quarry , the mo s t  important s ingle quarry in the central h ighland s . I t  was the 

1 Reference numbers pre f ixed b y  A . M .  a r e  in t h e  Austral ian Museum , Sydney . 

2 The style is identical with that il lustrated and described by W . H .  Townsend ( 1 969 : 2 0 0 )  from the 
Wogamus River in the middl e  Sepik . Although he c a l l s  the material ' greenish-black diorite ' the 
general description , i l lustrations and location s trong ly suggest that it is from the upper Leonhard 
Schultze River . 
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larges t seen by Chappe l l  ( 1 9 6 6 : 1 02 ) and i t s  quan t i t a t ive importance is ref lec ted 
in the dominance o f  Ab iamp b lades in the highland s and lowlands o f  the s tudy area 
in every direct ion exc ept north . Chappell  was fortunat e  in mee t ing a man who 
s t i l l  worked thi s  hard ma terial  and who wa s the only impre s s ively knowledgeab l e  
s t one-worker met dur ing his  ent ire  survey . Subquadrangular roughout s  were made 
' comparat ively read i ly by knocking the edges off a rough lens rapidly and 
rather l ight ly wi th a b lunt hammer , and sawing does not  appear to have been 
used ' . The s e  were then ground into f inal shape . The me thods were  s imilar 
to  tho s e  employed at  the J imi quar ries ( ib id 1 0 3 ) . Reay-44 7  and Tsenga 2 9  
(Plate 9 )  show that the s ides  were gently hammered s o  that the f inal 

proportions before gr ind ing closely approached thos e  o f  the f ini shed axe . 
Chapp el l ' s  is  also  the only pub l i shed descript ion o f  the Tsenga s it e .  

The rock was sha t t ered with fire and pr ized out with wooden lever s ; 1 i t  d id 
not  br eak natura l ly int o  s labs but had ' a  rather unpredictable concho idal 
frac t ure - a charac teris t i c  which may influence the f inal shap e o f  the tool ' .  
No sawing was u s ed and rough blanks were wet ground ( ib id : 9 8 ) . I do not 
under s t and wha t  aspect of  the f inal shap e Chappell  thought may be inf luenced 
by the ' ra ther unpredictable concho idal fracture ' s ince both thin , f lat- faced , 
f lared-s ided ceremonial blades  and thicker , curved-f aced , s t raight-s ided work 
axes were made of  the same materia l , and elsewhere s imilar axes were made of 
d i f f erent materia l . One f l aked blank and one blank which had been rough-ground 
on both faces were  c o llec ted near this s i t e  in 1 9 6'8 (No s . 36 and 2 9 ,  P late 9 )  
and show that t h e  faces were  shaped by f laking and t h e  sides and edges by 
hammer ing . The mat er ial of the f i r s t  was called gaima though Chappe l l  said tha t 
to s ome extent i t  resembl ed the p8g labe which he saw a t  the Mala Gap quarry 
(pers . c omm . 1 9 6 9 ) . I found it beside a l i t t le-used t rack f ive minut es walk from 
the main Tsenga quarry and was a s sured it was quarr ied there . I t  has a dark grey 
edge and app ear s to  have come from material adj acent  to  wha t Chapp ell  calls  ' a  
black , f l inty phase , Epa ldi ' from which No . 2 9 i s  mad e . I was told , however , that 
this dark grey rock wa s called tenggru . 

Men were ob served gr inding the s o f ter ceremonial b lades now mad e for the 
tour i s t  indus try . There wer e  two kind s , a relatively s o f t  (abou t 3 on Mohs ' 
scale)  med ium t extured uniformly grey s t one cal led koban (No . 5 7 )  mined where it 
was exposed in a small  c reek nearby , and a s l igh t ly harder (about 4 on Mohs ' 
s cale) and stronger grey-green s t one called i lipo l mined from a small  creek 
c lo s e  to  the old main quarry . Both were roughed out by f laking and hammer ing . 
The i lipo l was said to be a l i t t l e  harder to shap e than the koban and both 
blanks and f inished axe s o f  the fo rmer mat erial wer e s l ightly thicker than tho s e  
o f  the la t t er rock . (The same price was p u t  o n  them , however . )  

Chappell was told that the Maegmul s i t e  not far away wa s u s ed only for 
c eremonial axes because the s t one wa s not hard enough ( ib id : 98 )  but he iden t i f ied 
a work axe in my collect ion (No . 4 6 ,  P late 6) as  being mad e  from Maegmul s tone . 
In shape i t  resembles  work axes from Tsenga and the Ganz River , although unl ike 
the rock from tho s e  quarr ies , the Maegmul boulder s used are ' irregular to 
t abloid and break predic tably in all d irect ions , with a rough concho idal frac ture ' .  
He watched three blanks being f laked t o  a rough l ens shape with a hammer and wa s 
told that the convex faces and f lat s ides  were p roduc ed by we t -gr ind ing . I t  
would be surpr i s ing i f  the s ides were  not f i r s t  part ially flat t ened b y  hammer ing . 

The Ganz River quarry wa s f i r s t  vis ited by whi t e  men in 1 9 3 3  when the Leahy 
brothers and Taylor explored the J imi Valley . Taylor no ted numerous grind s t ones 
b e s ide poo ls o f  wa ter and small  she l ters where the inhab itan t s  ' were busy making 
s t one axe s ' ;  the vi s i tors  were  thought to be  in que s t  of good axe s t one and had 
examp l es o f  it po in ted out to them ( Taylor  1 9 3 3 : 15 2 ) . Leahy saw many men 
' s i t t ing by wa terho l e s  and pa t ient ly grinding away . • •  wi th sands tone s ,  s topping 
every few momen ts  to dip the s tones in wa ter and to  s i ght  wi th a cra f t sman ' s  
eye along the tapering b lades ' (Leahy and Cra in 1 9 3 7 : 183) . Vial visi ted the 
main quarry in 1 9 3 8  and 1 9 39 and pub lished the f ir s t  d e tailed de s c r ip t ion o f  
the ma te rials  and me thods ( 19 4 0 : 15 9 ,  160 ) . Loo s e  rocks ' up t o  a cub i c  foot  in 
size ' were pulled out o f  a ro ck face and split  leng thwis e  on the ground wi th 
large hammer s tones , the bes t p i eces b e ing f laked and hammered in to shape in 
the hand with a pebb le . The blanks were ground at the r e s i de�t ia l  hamle ts 

1 The same methods were used b y  the north Dani in We st Irian ( Harrer 1 964 : 1 4 1 - 5 , P lates 2 5 ,  2 6 ) . 
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bes i de s treams or  pools o f  ra in wa ter . (Ra ces were s ome t imes bui l t  f rom a 
creek to provide wa ter f o r  grinding and for s l ui c ing top - s o i l  a t  the quarry . )  
Each man made his own axes though some were more skilful than o thers . At 
times six o r  eight men worked s ide by s ide . The b lade wa s he ld in both hands 
and rubbed back and forth on a sands t one block , bein g  o c ca s ionally d ipped in 
wa ter . Sma ller sands tone p ieces  lying nearby were though t to be used for the 
finishing touche s . 

Ceremonial axes we re s t i l l  b eing made he re in the la te 1950s  and 
At tenborough has published a useful descrip t ion of the method s  toge ther with 
exce llent pho togr aphs ( 1 9 6 0 : 7 2- 5 ) . Boulders from a s t ream were being use d ,  
and he describ e s  a lengthy dis cus sion b e tween a group o f  men about  the bes t 
way to br eak one . In the event , when an o ld man hur led down a heavy s tone 
with a l l  his s trength the b ou lder broke in the oppos i te way to tha t pred i c t ed , 
to the amusement o f  the o thers . The larger por t ion was then f laked into a 
do zen p ieces from which he s e le cted the b igges t and l e f t  the r e s t  to the 
o ther men . The shap e was roughed out  in the hand wi th a pebb le hammer ( ib id : 
plate facing page 7 2 ) , 1 f rom time to t ime the b lade being susp end ed be tween 
finger and thumb and tapped with the pebb le so that i t  rang . Attenborough 
though t tha t the p i t ch o f  the sound indicated whether it was s ti l l  uncracked .  
They took the b lanks to the ma in r ive r and j oined a l arger group who were 
gr inding and poli shing axes on river boulders o f  coar s e  sands tone . Ther e was 
no uni form method , s ome men f i ling with a sma l l  whe t s tone while the b lade 
res ted on the ground , o ther s  rubbing the b lade on f ixed boulders . 2 He though t  
tha t the f ine , f lar ed cut t ing edge o f  these axes woul d b reak if  h i t  agains t a 
tre e , and r i ght ly pre d i c ted that in the future , now that s teel had come , even 
sof ter s tone wo ul d be used if the demand for ceremonial axes cont inued . 

Chappell  descr ibed two main typ es o f  s tone from Gan z , a light co loured 
gaima and a mo re common b l a ck s tone katahogra , ne i ther of wh i ch would cleave 
read i ly int o  s lab s .  Bo th had a shal low concho idal frac ture , the former being 
less predi c t ab l e  and more inc lined to s p l inter becaus e it was harder and mo re 
brit t le . S tone sawing wa s unknown ( ib id : lOO) . 

The Tsenga peop le had told me tha t a ro ck type a t  Ganz ca l led kadjibuga 
was like thei r  dark grey tenggru and that one called gaima was the same as 
the ir own gaima (which appears to b e  wha t Chapp e l l  recorded as  tingri , 
ib id : 98 ) . Howeve r ,  they adde d that the Ganz peop l e  had ano ther dark s tone 
called tenggirip . Near t he Ganz quarry , the Menj irn p eop l e  said that their 
pale c o loured s tone wa s gaima and tha t  tengegribe wa s also pale in co lo ur . 
Kadjibuga and ting were said to be dark . They lis ted o thers for which I could 
ob tain no s a t i s f a c to ry de s cr ip t ion but whi ch they said had b een made in small 
numbers by men o f  the i r  area . The se were nobi li, wadjibe, konoba, ng 'geng and 
koro , a l l  dark in co lour , and mamena which wa s pale , as well as a new type no t 
made in former times cal led wenda.ma. The firs t four s eem to be the ngaema, 
tinggrina, katepuk la and ting lis ted by M. S trathern ( 1 96 5 : 188 as corning from 
near Menj irn , and nobi li is presumab ly the axe l i s te d  as n$pi lye=�pin ( ib id : l 8 9 ) . 
Chappe ll groups this with types from the Yarnb ina quarry a t  the head o f  one o f  
the eas t ern trib utar ies o f  the Muklp in (Mo gulpin) River ( 1 9 6 6 : 10 1 ) . I f  s o , 
i t  probab ly comes f rom the upper  �pin (Abin) River , to ge the r wi th the 
inferior menda.mo whi ch he says the s ame people have begun to explo i t  for 
to uris t axe s ( 19 6 6 : 101) . However , the Menj irn p eople  may themse lves ge t it 
f rom boulders in the lower Ab in River whi ch j o ins t he Ganz River near one o f  
the ir impo r t ant low a l t i tude garden areas a t  S irnpurnp ( 65 0  rn MSL) . (The 
surrounding count ry is one of the ir ma in hun t ing grounds . )  They certainly 
have one sour ce of s tone for touris t  axes up the valley of the Ab in River but 
the inf ormant at S impurnp who ment ioned it said that axes we re cal led djama . 
Thi s  i s  probab ly the same as the wenda.ma reco rded a t  Menj irn and Chapp el l ' s  
menda.mo , sa id to be f rom the same river ( ibid) . Mamena s eems to be name d a f ter 
the main tributary creek j o ining the Ganz River opp o s i t e  Menj irn . The same 
me tho ds wer e  said to b e  used to shape axes f rom a l l  o f  the s e  sources . 

I Blackwood ( 1 9 5 0 : plates I and I I )  shows the same technique being used by the Kukukuku , and a 
s imilar grinding technique . 

2 Gill iard ( 1 9 5 3 : 4 8 6 )  shows the s econd method being used in the middle Wahg i  Va lley on an Abiamp 
axe a 
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In overview , s imi l ar extract ion me thods  we re used  a t  the ma in q uarr ie s , 
some being aided by hea t . No s i gn i f i can t d i f ferences  are evident in the ease 
o r  d i f f icul ty o f  working s tone f rom the Kafe tu ,  Abiamp , Tsenga or  Gan z River 
quarries . No d i f ferences have b een no ted in the t e chniques us ed to p repare 
b lanks fo r work axes o r  ceremon ial  axe s a t  the Jimi Val ley quar r ies , no r a t  the 
Ab iamp quarry , nor f o r  mo s t  o f  the p roduc t s  of the Kafetu  quarry , nor for the 
Dom work axes . S imilar gr inding and polishing me thods were used a t  a l l  places . 
We mus t c onclude tha t apar t from the Dom ceremonial axe s , the raw ma terial did  
no t s i gn i f i cantly influence the d i f feren ces in f inal shap e s  peculiar to each 
area . Blackwo o d  reached a similar conclus ion in regard to variation in 
Kukukuku s t one b lades ( 19 5 0 : 14- 6 ) . 

General  Purpose 

Bo th the general p urp o s e  of work axe / ad zes and local views o f  their 
optimum s hapes are part of the very large que s t ion of their design and 
e f f iciency whi ch cannot b e  d i s cus s ed a t  l ength here , but enough can be s a id 
to show that the form o f  c entral hi ghland s work axe s a s  a group and the 
var ia t ions of form wi thin i t  canno t be  exp lained in t erms of varia tion o f  
pra c t ical fun c t ion . 

Two s hape chara cteri s t ics  are dys f unct ional for  norma l  axe tasks . The 
plani lateral s ides are a d i s advan tage . We ight for we i ght , a very curved 
transverse  face p ro f i le is  bes t ,  for an axe of e l l ip t i ca l  cro s s- s e c t ion is 
s tronger than a rec tangular axe of the s ame cro s s- s e c t ional a rea . The 
trea tment of the butt is  also disadvan tageous . Whi l e  gr ind ing and p o l ishing 
the edge hal f  greatly imp rove s per formance , the same trea tment o f  the butt 
h inder s i ts re tention in the haf t .  A f ew Gan z-Tsenga axe s  were thickened 
s uf f ic i en t ly towards the p o l l  for the s p l i t-so cke t in wh ich they were se t to 
benef i t  from a dove- tail e f f e c t , but  o f  all o ther axes , tho se tha t were mo s t  
firm i n  their s o cke ts  were edge-ground only ( e . g .  No . 5 6 ) . No a t temp t wa s made 
to fashion aids to gripping , such as shouldered tangs , wai s ts , face grooves 
or no t ches in the corner s of the flat s i des . Re tent ion was by f r ic t ion alone . 
Because o f  the corners , wo oden s o cke t s  were needed to prevent the cane b inding 
from b e in g  cut when green and cracking when dry . Sma l l  b lades set as adzes  
were us ually p l aced be tween the foo t o f  the handle and a pie ce o f  wood o r  bark 
(Nilles  1942-5 : 21 2 )  and in p ar t s  o f  the lowlands they were wrapped in bark- c l o th 
(Moyne and Haddon 1 9 3 6 : 2 8 7 ) . 

Many observer s ,  inc lud ing t rained ethnographers , have described the 
var i e ty o f  uses to which highlands axes were put . The re are no s i gni f i cant 
regional d i f ferences and all show axes to have been ver s a t i l e  mul tiple p urpose 
too l s . Blackwood said o f  the Kukukuku , ' mo s t  men p o s s e s s  only one ad ze  and use 
it for  everything ' ( 19 5 0 : 2 3 )  and S .  and R .  Bulmer s a id of the central 
highlands ' the axe-a d ze was the all-purpose  too l ' ( 1 9 6 4 : 5 4 ) . M.  S t ra thern 
has contras ted the use o f  axes in a l o cal i ty tha t had many wi th a l o cal i ty 
tha t had few and s ugge s ted that the d i f ferences may have been due to re lat ive 
af fluence in axe b lades ( 1 9 69 ) . 

Wi thin the high lands i t  wa s imp o s s ibl�  to ge t a meaningful e s t ima t e  o f  
the average number o f  axes possessed  b y  individual men . Early repor t s  s uppor t 
the s ta tements o f  the axe-maker s that blanks tended to  be  made two o r  three a t  
a time and Vial s a i d  that near the Ganz quarry men o f  ten had s everal i n  their 
pos sess ion ( 1 940 : 15 9 ) . Thi s  is also the case wi th modern s tone axe makers . 
The observe d d i s t r ibution o f  axe s in p o s t - contac t t imes showed that axes o f  
al l types  de crea sed i n  number , s i ze and quali ty away f rom quarr i es . Informan t s  
knew well that their b e t ter placed nei ghbours owned mo re and s uperior axes and 
tha t tho se in the oppos i te dire ction were us ually wo r s e  o f f . Wi thin each group , 
some men had mo re than o thers . Near factories , mo s t  men had more  than one work 
axe in the ir po s s e s s ion near ly a ll the t ime . Even ceremonial b l ades mus t  have 
exi s ted in reasonab le numb er s  there , for  f i gures o f  from 20 to 60  Dom 
c eremonial axes in br ide-wealth d i s t ribut ions ci ted by Vial ( 19 4 0 : 1 6 2 )  sugges t 
tha t mo s t  men obliged to cont ribute to these exchanges were ab l e  to  ob tain a 
ceremor.ial axe even i f  they did no t own one . Old  men were ab le  to s tate  the 
numb er of axe blades transf erred in pres tations in which they had b een direc tly 
invo lved but I found i t  impos sible in the time available to identify 
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owners hip re liably . Bu t for  s t one axe s  to be mentioned a s  frequently a s  they 
were in accoun t s  of bar t er exchanges , they canno t have been in sho r t  s upply in 
the ma in highland valleys . 

There was general agreemen t tha t mos t  men did n o t  have mo re than one work 
b lade haf te d  and that the few who did us ually had a small  one as an adze . Any 
o t her wo rk axe b lades were wrap ped and s tored carefully a s  valuab le possess ions . 
Outs ide the highland va l leys mos t  men said tha t they had only one work axe and 
important men said  that when they were ab le to acqui r e  a s e cond i t  was inves ted 
in impor tant transa ctions fairly soon . W . C .  Clarke has p o inted out tha t the 
same pat tern continues wi th s teel  axe s among th e Mar ing (pers . comm . 1 9 7 1 )  
and I b e l ieve thi s  to b e  s o  thro ughout the s tudy area . 

Everywhere the pictur e  that emer ged i s  o f  the day- to-day us e o f  only one 
complete axe , supp l emented in the highlands by the occasional use of a small 
adze , o f ten borrowed . In spite  o f  the fac t  tha t  away f rom the factory areas 
the b lades were co s t ly impor t s  and everywhere were h i gh ly va lued , thi s  does 
no t seem to be  the s o le explanat ion , for the s ame pa t t ern of ownership and use 
exis ted among the Kukukuku where every man made his  own axe from local r iver 
boulders (Blackwood 1 9 5 0 ) . Wha t l i t tle eyewi tne s s  do cumentat ion exis ts for 
s tone axe use in the h i ghlands ,  comb ined with the accoun t s  given by inf o rman t s , 
indi cat e s  that the s ub s i s t ence use o f  axes was es sent ially the same everywhere , 
dif fering only in degree in loca l i t i es where they were in shor t  s upply ; 
prac t ical fun c t ion canno t be the explana t i on o f  the d i f ferent s tyles . 

Only the s pecialised non- sub s i s tence functions o f  ornament ,  disp lay , 
ceremonial giv ing and wealth s torage led to the development o f  special  
expre s s ive shape s . M .  S trathern has  sugges ted tha t this  in turn may have 
enhanced the value of the to tal cate go ry ' axe ' and improved or maintained the 
quality o f  finish given to  work axes ( 1 9 6 9 : 32 3 ) . Thi s  may we ll be s o , but i t  
was only s carce obj e c t s  that were e levated t o  the s tatus o f  true valuables and 
it wa s th e cons tant demand in every region for high qua l i ty s tone wo rk axes 
tha t p rovided a bas is of produc tion techno logy and continual manufac ture tha t 
allowed the developmen t o f  ceremonial axes in areas where work axes wer e  
plenti ful . 

Optimum Shapes and Aesthetics 

Analytically these two factors can be  s eparated but in prac tice they are 
c lo sely related . In the case o f  ceremonial axes i t  i s  a relatively s imple 
mat ter . The J imi and Kerowagi type were us ed as  personal  o rnaments  (Vial 
1940 : 1 6 2 ; Vicedom and Tis chner 1 9 4 3- 8 : 1 2 2 ; M.  S tra thern 1 9 6 9 : 32 2 ; A.  S trathern 
1 9 7 1 : 106) , and with tho s e  of t he Dom quarry they also  adorned group displays 
of weal th at pres tation s . The shap es that they were given reflec ted shared 
views of wha t  was aes the t i cally pleas ing for tha t purpose (how tho se shap es 
and views evo lved is  qui te ano ther ma t ter ) . Men contemp la t ing and dis cus s ing 
th em des cribed some as f iner than o ther s  and po inted to  the charac ter i s tics  
tha t made them so , s tone q uali ty , s i z e , and f inish being impor tan t  everywhere 
and shape b e ing no t i ceably impor tant wi th the Jimi and Ker owagi  ones . The use 
of these  to s tr ike an enemy or to  cut a so f t  s ub s tance appears to have been the 
oppor tune use of a sharp ob j ect carried primar i ly for d isp lay . The ir lethal 
e f f e c t  was tes t i f ied to by Leahy (Leahy and Crain 1 9 3 7 : 18 3 )  but any s tone axe 
would have performed that task , s ome , becaus e  of s up erior balance , much better . 1 
The greater fragi lity o f  one type and the huge s i ze o f  the o thers were no t 
serious handicaps for  the ir function as s tored valuables . At tenbo rough ' s  
comment tha t if they con tinue to be  made they may be come even mo re ornamen tal 
( 1 9 6 0 : 75 )  draws a t t ent ion to the one charac teris tic that ma t tered - a 
dis t inct ive ap pearance that identified and adve rtised  their symbo l ic ro le .

· 

Clearly , there was no p o s s ib i l i ty o f  confl i c t  b e tween form and prime func tion . 
In the case o f  wo rk axes , the p o s i t ion i s  no t s o  s traightforwar d . The 

disadvantages of flat sides  and po lished b u t t  have a lready been d i scuss ed . 
Di f fe rent fo rms o f  s tone b lade (as  wi th s t ee l  ones ) are in fac t bet ter 
suited to cer tain t asks . Heavy work is  helped by a l arge b l ade and delicate 
wo rk by a small one . Blades wh ich are heavy , thick and have markedly curved 

1 None of them would kill as well as a stone club . The shape �f these hafted axes indicates that 
they were not designed primarily as killing instruments . 
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faces in longitudinal pro f ile are bes t for  s p l i t ting l o gs ( recall Gi l l iard ' s  
ob serva t ion c i ted in the dis cus s ion on cros s - se c t ions ) and Byrnme t ry is  a help . 
For ho l lowing canoes wei gh t  i s  needed to gether with narrowne s s  for  shap ing 
inside curve s .  Fo r reducing the walls of canoes , dishes and drums and 
shap ing shie lds a thin b lade ( in ab solute , no t relative , terms ) is an 
advantage , to gether wi th cons iderab le edge asymme try t owards one flat  side . 
A s trong edge o f  ob t us e  angle is  i deal for s p l i t t ing lar ge t imb er but an 
acute angle is  b e s t  for adzing . Chopp ing is  eas ies t  with a medium we i gh t  
too l wi th s ligh t ly curved longi tudinal and transve rse face pro f i les , 
approximate edge s ymmet ry and an edge that is  a compromi s e  between impa c t
res i s tan t  s trength and acute sharpening angle . Axes can b e  ( and elsewhere 
some times are) ve ry sp ecialised , but in the s tudy area they were no t .  My own 
inquiries support  the o t her  observers ci t ed ; wi thin the axe-making areas o f  
the central highlands axe use was e s s en t ially the s ame and the re was almo s t  
n o  selec tion o f  blade type f o r  spec i f i c  work . 

Although th e evidence is s pars e and much , through a proce s s  o f  
e limination , is  nega t ive , what informa t ion there is  a l lows only the 
fo l lowing conclus ions : f i r s tly , the ma in rea s on for the a t tributes of  
central highlands axes which were dys func tional for work was  to increase 
the ir value in exchange , p erhaps , as M. S t rathern s ug ge s ted ( 1 9 6 9 : 32 3 ) , by 
giving them some of the characteris t i cs of ceremonia l axes (I would look for  
th e antecedents  o f  spe cial ised ceremon ia l axe s in ful ly pol ished and 
gr adually elab o ra ted wo rk axes but the proce s s  was probab ly no t unil inear 
and the feed-back was probably mu t ual ) ; s e condly , the ma in reas on for the 
systema t i c  varia tions in s ty l e  b e tween the factories of the central highlands 
wa s tha t each developed and maintained i t s  own ae s thetic  tradit ion - ' this is 
the way we do i t ; th is is the way our grandfa the r s  d id i t ' . 1 On the bas i s  of this , 
one mus t  predic t  that an axe factory o f  s i gn i f i can t s i z e  will be  found in the 
far we s t e rn highland s ,  for collect ions o f  b lades f rom s uch places as Tar i  and 
Porgera include a cons ider ab le numbe r that are no t fr om the quarries described 
here , yet exhib it a s t rong s tylis t i c  homo gene i ty whi ch extends to ground and 
polished p o l l s . 

Only an e thno lo gis t ve ry familiar with a particular p eople and their way 
of l i f e  and fluen t in their language could pursue the que s tion o f  a e s thetics and 
form use fully and even then would need a mo s t  care ful te chnique to screen out 
ra tional i sations and speculat ions ; within New Guinea the pos s ib i l i ty exis t s  o f  
clari fying this vi t al asp e c t  o f  the evo lut ion o f  a neo l i thic cul ture but  i t  mus t 
be done soon . 

Trade Areas 

The d i s t ribution of axe s f r om cent ral hi ghlands  quarries  througho ut the 
main highlands valleys themse lves has been shown by Chapp e l l  ( 19 6 6 : 110- 1 3) . 
This  was based on the s tudy o f  large co llect ions , and whi l e  Lampert  (19 7 2 : fi g . 4 ) 
p rovide s b e t ter data for  the upp er Wahgi Va lley , Chappell ' s  data canno t be 
imp rove d upon for the nor thern part  o f  the Wah gi  r e gion , the J imi Val ley , and 
the nor th-we s tern end of the Bi smarck Fal l . Each quarry was dominant in i t s  
o wn  area b u t  the trade a reas o f  the sma ller quarr i e s  lay wi thin the t rade areas 
of the larger ones and even wi thin their  own lo cal i t i e s  their share of the 
marke t was relatively low . Gan z-Ts enga axes had a near monopo ly o f  the trade 
no rth-wes t to the S chrader Moun tains and had nearly three-quarters  o f  the 
market at the we s tern end of the Bi smar ck Fa l l .  Half the axe s immedia t e ly 
o ut side the we s t e rn boundary o f  the s t udy area came f rom these Jimi Val l ey 
quarrie s .  A few reached the Chimbu Va l ley but  they rarely go t as far eas t a s  
the Mai Val ley .  Few Ab iamp axes reached t h e  eas tern S chrader Range though . 
they were b e t t e r  rep resented a t  the north-we s t ern end o f  the wes tern Bismarck 
Fal l .  They made up hal f  o f  the axes in the middle Chimb u  Va l ley but f ew go t to 
the Ma i Val ley . Th ere , Ka fetu  axe s made up hal f the number , mo s t  o f  the res t  
be ing o f  poorer l o cal  s tone . The mino r quarries o f  the Wahgi-Jimi Divide 
s upplied hal f  the l o cal marke t but thei r t rade area was sma l l . The sma ller 
quarr ies of the Chimbu area s up p l i ed only a quar ter of their local  need s . 

1 MP = Em i pasin bilong mipe la tasol, na pasin bilong twnbuna bi long mipe la . 

1 7 6  



My delinea tion o f  trade area is b ased on s tyl e as well as  s tone type and 
shows the above pattern to be extended throughout the s t udy area , with each 
maj or trade area b e ing a rranged in sectors  around the hi ghland s , wi th the 
provis o  tha t the sectors  expr ess dominance , no t exclus ivene s s ; overlapping 
oc curred everywhere . Map 4 shows the pat tern .  

South o f  the ar ea cons i dered b y  Chapp ell , Ab iamp axe s p redomina ted . The 
Po ru region was s upp lied mainly from the spars e ly popula ted we s t  Kamb ia region 
acro s s  the mi ddle Kauge l Valley , whi ch in turn re ceived some axes f rom a round the 
wes tern end of the Kubor Range but more  from eas t Kambia . These were mainly of  
Abiamp make , though the we s tern Kubor s  r e ce ived some axes from no r th of  the 
Wahgi Val ley and the east ern Kubors r e ceived some from the Dom quarry . The 
Dom axes entered the Mono go Valley via the pass  a t  i t s  head and f rom the head 
of the P ima River but f ew reach ed we s t  Kamb ia . The people near Ke gu in we s t  
Kamhia a l s o  manufactured s ome axes themselve s .  

The no rthern s e t t l emen t s  o f  Moro , Aria and Moria dominated the axe 
imp o r t s  to  the Poru , and informant s  here reve aled a s hi f t  in the direct ion o f  
s tone axe supply , a phenomenon no t me t with anywher e else . To the nor th and 
ea s t  of the Poru is uninhabi ted hun t ing terri tory as far as the Kauge l River . 
This  s tream i s  a formidab le barrier and is no t br idged below i t s  middle reaches ; 
the only o the r place where i t  i s  cro s s ed is near i t s  con fluence wi th the Tua , 
in Daribi terri tory , where raf t s  are used . Info rmant s  o f  the Le ri clan a t  
Ar ia said that a ll their axes came from the north acr o s s  the middle Kaugel , 
but that they we re made near Mt Suaru (Mt Au) , called Tuaro by the Wiru , a 
prominent vol canic cone 3 0  mil es ( 4 8  km) t o  the eas t .  A bl ack axe and a poor 
qua l i ty grey one b o th had Kamb ia name s , ambamonggo and dabiri , the first in 
the Wus Val ley be ing pronounced only s l i ghtly dif ferently as ambamenggo . The 
Aria men named a third axe as kaima , a term common to b o th Kambia  and the area 
around th e Dom quar ry , and a dded , r ightly , that near Mt Suaru i t  was called 
aniano . The p eople there made ambamonggo and ka.ima , i t  was said , and were 
thought to trade them to Kamb ia ,  from whence they came to Ar i a .  Dabiri, whi ch 
wer e no t commo n ,  came from near the upper Kauge l and were sma ll and no t wor thy 
of inclus ion in s uch s e t t lement s as br ide-wealth payments . It wa s t rue , they 
sai d ,  tha t nowaday s adventurous young men going hunt ing had t ravel led as far a s  
M t  Suaru , 1 and tha t once , long ago , bef ore  they moved their s e t t lement nor th 
to its present p o s i t ion , one of their own women , Pomba , 2 was said to have 
marr ied a Suaru man ,  but the ir s tone axe s did not come that way . At nearby 
Ma ria , an old man ( Tomio , F = To roma)  gave the same axe names and said tha t  
when h e  was a young b o y  (about 5 0  year s  before , tha t is  about 1 9 2 0 )  two men 
from Ma ria had t rave l l ed a s  far as S uaru . In those days there were one or two 
fami l ies who spoke ano ther language l iving a t  bush gard ens on the near s ide of 
the Kaugel Rive r , and a l though they only half unders tood each o the r , the Wiru 
men s tayed with them.  They returned wi th s tone axes and the bush people 
cont inued to t rade them. S ince then the bush peop le had died , and all axes 
had come from Kegu (wes t Kambia ) . 

Evidence f rom the Suaru s ide showed tha t the Wiru contacts  had no t been 
with the people nor th-we s t  o f  the mountain , but with the Dar ibi speakers to the 
south o f  i t . Here , however ,  I could no t f ind a man o ld enough to che ck the 
tale of the earlier contac t ,  al though the pos t-war trade was clear enough , a 
few European goods , in clud ing s teel , hav ing gone to the vi s i t ing Wiru largely 
in re turn for  the only huge baler shells seen outside the Poru region . 

My travel ling comp anions to ld me that when they walke d to S uaru they had 
no t me t anyone unt i l  they r eached the Kaugel River . They had been very 
hungry and were no t ke en to repeat th e j ourney . 

In 1968  s ome nor thern Dar ib i  had bush gardens o r  sago s tands close to the 
Kauge l- Tua j unc t ion 3 and an o ld garden clear ing wa s seen on the nor th s ide 
5 miles furthe r down- s tream, pre sumab ly also Dar ib i .  The only o ther marks o f  
human occupat ion were worked sago patches and cut trees along the trib utary 
s treams , ind ica tors only of s eas onal s ago making and hunting . When Champion 

1 One of my companions at the time was a young Wiru man whom I had first met near Mt Suaru . 

2 Said to be the name of a Wiru tribe west of the Poru River near Mt Ialibu ( I .  Champion 1936 : PR 99 ) . 

3 Inferred from footprints of the archetypal New Guinea domestic unit of man , wife , child , dog and 
pig , seen on the northern bank of the Tua River near the Kaugel  confluence . 
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and Adamson travelled f rom the nor thern P o ru area to near Mt Suaru 30 years 
earlier , they saw s eve ral sma ll b ush gardens be longing to Wiru speakers eas t 
of  the ir pre s ent limits  o f  s e t t lement and several large Dar ibi gardens wes t  o f  
the lower Kaugel ,  but n o  p e rmanent houses ( I . Champ ion 19 36 : PR 105 , 106 ) . 
Evidence f rom ecologica l , genet i c ,  and epidemio lo gical sources as well  as oral 
tradi t ion and his torical do cuments  - to b e  di scuss ed elsewhere - s t rongly 
sugge s t s  tha t the Wiru-Lower Kaugel contac t was firs t made a t  about the t ime 
the Dar ib i  moved no r th over the Tua , perhaps  as recently as 100 years ago 
(Hughe s 19 70 : 2 7 5 ) , and that the Wiru t rad i t ion o f  an ear lier eas tern trade 
route for axes is  i ts e l f  r ecent in p rehi s to r i c  terms and an examp le of the 
shallow t ime-dep th of many sup e r f i cially anc ient t radit ions in and around the 
central highlands . P o s t -war re-es tab lishment o f  this l ink was a ided by a 
reduction in war fare under European influence , for  in the Suaru area 
paci fica t ion preceded regular government patro ll ing (Pegg Chuave PR 2 
1 9 5 4-5 : 2 1 ) , and was insp ired by the new sup p l ie s  o f  European introduced tools 
and ornament s  reaching the nor thern Tua region from the Wahgi Val ley .  

In the central part o f  the Bismar ck Fal l , the Gentle appear to have received 
about e qua l quan t i t i e s  of J imi Val ley and Ab iamp axes but few from the small 
quarr ies in the southern s lopes o f  the central Bismarck Range . Jimi and 
Ab iamp axes wer e  trade d nor th- ea s t  down to the Ramu and on to the Hil ls region . 
Only two axe s were s een in tha t region , one a black Jimi axe a t  a Garia 
s e t tlement and the unknown highlands s tyle axe No . 6 2 from Us ino , but all said 
tha t the ir axe s upp lies had come from acro s s  the Ramu Rive r .  About 24 haf ted 
plani la teral axes , mo s t ly o f  a rock type l ike tha t of the Jimi Val ley quarries , 
were collec ted in the Ramu Val ley and Madang hinterland between 1 9 30 and 1 9 3 2  
b y  a mis s ionary , A . H .  Voyce , and a r e  now i n  the Auckland museum (E . V . B .  Cro sby 
pers . comm . 1 9 70 ) . Some are o f  med ium rectangular cross-sec tion , o thers f lat 
and thin and one o r  two o f  thi cker cro s s - s e c t ion are o f  mo t t led dark gr een 
Ab iamp- type s tone . Mo s t  are b la ck or pale  green and there is l i t tle doub t  that 
they came from the Jimi Va lley . The colle c t ion s i tes included the Ramu village 
of Faita  and the no r th Mad an g  village of Nobanob . 

We know that centra l  highlands axe s  went fur ther nor th than tha t , for 
axe No . B 2 (Tab le 10)  was co llected by Bain in the wes te rn S chrader Range and 
o thers have been collected on the lower Ramu River and towards Bogia on the 
coas t .  Moyne and K .  Haddon ob tained some in 1 9 35 from mo untain peop le o f  the 
wes tern Schrader Range vis i ting the Ramu and al though they were thought to be 
me re copies of ' Hagen ' axe s  (Moyne and K .  Haddon 1 9 36 : 2 70- 3 ,  p late XVI I I , XX ;  
Moyne 1 9 36 : 1 7 0 ,  1 7 1 ,  p l a te 49 ; A . C .  Haddon 19 36 : xxii) , p robably be caus e the 
basis of comparison was the fines t t ype of ' Hagen'  ceremonia l axe , Chappe l l  
believed that t h e  pub li shed pe tro graphic des cr ip t ion showed them to be  Jimi 
blades ( 1 9 6 6 : 1 1 2 ) . Wauchope , who he lped r e s cue Lo rd Moyne ' s  expedition , 
collected a numb er o f  axes o f  par t i cular intere s t  from Ramu v i l lages be low the 
So geram j unct ion , s ix of whi ch are in the Aus trali an Museum ,  Sydney . Three of  
these  are p lanilateral cen tral highlands axe s , E46285  b e ing of  Gan z-Ts enga 
s tone , E46284  appearing to be e i ther Mb ukl or Ab iamp s tone and E4 6 2 8 3  b e ing 
probably Mbukl . At some t ime after  they we re fully p o l ished , probably a f ter  
they reached the Ramu , the firs t two were hammered on the s ides and the  corners 
reduc ed to p rovide a grip for the b inding . The three othe r s , E46 2 7 8 ,  4 6 2 7 9 , 
and 46282 , are l enti cula r ,  and the ir presence raises the que s t ion o f  whether , 
in this dire c t ion , the t rade area o f  the cen t ral h i ghlands quar ries was l imited 
by exhaus tion or by compe t i t ion . Were they made of r iver boulder s because 
ins ufficien t axes f rom the Jimi reached here or do they mark the perime ter 
of the trade area o f  an unknown quarry ? The exhaus t ion hyp o the s i s  is no t 
invalidated by the f inding o f  a black Jimi - s tyle wo rk axe (A . M. E44 7 2 1 )  and 
a black Jimi ceremon ial axe (A . M .  E 4 7 2 1 8 )  fur ther nor th on the Adelbert Divide 
j us t  south of Bogi a ,  for the co l le c tion s i t e  lies on an overland route f rom 
Aiome and Atemb le , and wi thin the s tudy area overland route s have been much 
mo re impor tant than tho se open to rive r cano e s . 1 

1 In the middle Sepik , where canoe-borne trade appears to have been important in traditional times , 
it was probably oriented in the main across the Sepik Valley itself , routes tending to follow the 
lower reaches of tributary streams and small sections of the main river . Elsewhere in New Guinea , 
river canoe trade has been s ignificant only near the sea and only for 

··short distances . 
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At the south- ea s tern end o f  the Bismarck Fa l l  the b e s t  axes were from 
Kaf e t u  but mo s t  were of local river s t ones . Kaf etu  axes domina ted the upper 
Asaro but s ome Ab iamp and an o c cas iona l Jimi axe came over the shoulders o f  
M t  Ker igomna from the upper Chimb u ,  especially over the nor thern shoulder 
where s trong ties l ink the Inaugl t ribe to their rela tives in the upp er Asaro . 

Few Dom ceremonial axes rea ched the eastern l imi t s  o f  the Wahgi r egion 
and Ab iamp axes were mo re imp o r tant numerically than Dom axes . A few Kafetu 
axes we re said t o  have cros sed so uth o f  the  Wahgi River h er e , but none were 
seen. S imilar ly , s ome Yar i (Mapa ' )  quarry ax es were said to have been 
r eceive d in two s e t t lemen t s , but none we re produced . Two pale Ganz-Ts enga 
b lades were co l le c ted  f rom Nomane speaker s  and Chappe l l  believed tha t the two 
wea thered ones from the Dar ibi in the sou thern Tua r egion were also  f rom the 
Jimi Val ley . 

I t  i s  p robab le that p lanilateral axe s f r om central hi ghlands quarries 
reached the ir ea s tern l imi t s  on the wes te rn s lopes o f  Mt Mi chael but the 
p rovenance of the p lani lateral b l ades in the Bernd t c o l lec tion des cribed by 
Adam ( 195 3 )  is unknown . The s ta t ed collect ion ar ea i s  as large as  1500 mi 2 

( 3 880 km2 ) and th e axe s  could have come f rom anywhere wi thin i t . O thers in 
the same collection app ear to have been colour ed l ike Kaf e t u  axe s but the Yari 
(Mapa ' )  quarry pr oduced b lade s of  a s imilar hue . I t  i s  also  notable that Yar i 
axes had a degree o f  flat tening on the sides larger than on the Ka fetu axe s , as 
was predicted (Hughes 1 9 7 1 : 309 ) , for in the loca l i ty of the lower Asaro -Tua 
River j unc t ion the language and ma t erial cul ture o f  the central highlands reaches 
its mo s t  eas terly dis t r ibut ion , and a group living in the Nomane language area 
in the bend of the Tua River trace their origin to near Mt E limbari in the 
no r th via a locat ion near the Yar i Rive r eas t o f  the Asaro River . 

In a l l  o f  the Tua r egion Ab iamp axes were the mo s t  common , with Dom axes 
represented only nor th of the r iver and increasing in numb er towards the Dom 
language area . One Ab iamp axe was c o l lec ted in the hear t of the Tebera region 
and bo th Foraba and Pawaian s peakers said the i r  axes came from the Darib i .  In 
1894  S ir Wil liam Ma cGre go r colle c ted a sma l l  axe at Biro e , near the s i te o f  
modern Uraru i n  the southern co rner  o f  the s t udy area . Thi s  is now in the 
Queens l and Museum and is p lanilateral in cro ss- s e c t ion and pale grey in colour 
(E . V . B .  Crosby pers . comm . 19 7 1 ) . The south-ea s t ern l imi t o f  the known 
distribut ion wa s th e lowe r Purari River b elow the S ub u  (Aure )  River j un c t ion , 
where a dark green p lanilateral Ab iamp-s tyle axe was co llected in 1 9 1 5  ( ib i d ) . 

Ther e are no ava ilab le data on the terri tory to the ea s t  o f  this but i t  
lies  in wha t was probab ly a n  area o f  over lap o f  p lani lateral central highland s  
b lades and lenti cular eas tern highlands ones . Lent icular work axe s have been 
collected from the Toar ip i of the eas tern Gul f and are in the Aus tral ian mus eum , 
a s we l l  as a f ine Ma s s im ceremonial axe o f  Woo d lark I s land s tone ob tained by 
Ma cGr ego r (E 7 1 25 ) , s ugges t ing that the terri tory eas t  of the main Purar i 
River mo uth was o u t s ide the r ange o f  cent ral highlands axes . In the delta , 
howeve r ,  this was no t the cas e  and al though the Annua l Repor t for 1908  said 
tha t Mo tu canoes brough t  s tone axes to this area (PAR 12) the only axes f rom 
the delta seen in collect ions wer e  p lani lateral examp le s  from Goaribar i 
I s land at  the Kikor i-Oma t i  mo uth and b lades o f  Ab iamp s tone co llected near 
Kiko r i  by S .  Bowdler . Tho s e  from Goar ibar i  wer e  col l ec t ed by Hur ley and 
Mc Cul loch in 19 2 3 ,  and are in the Aus tral ian Mus eum ; E 2 7 7 3 4  and E2 7 7 3 7  are 
good examp les of medium s ized Ab iamp axes . The la t te r  is a s t oni shingly 
blunted and p o l i shed from use apparen t ly as a sago p o under , though lacking 
the high degree of  glo s s  tha t d i s t inguishes old sago pounders . 1 The use of 
b roken axe b lades for this p urpo se was common in many par t s  (e . g .  A . M .  E 6 23 6 7 )  
b u t  t o  u s e  a good unb roken axe is  rema rkab le eno ugh to  ca s t  doub t  o n  the 
evidence of  the working edge . A sma l l  haf t ed adze , E 2 7 7 3 8 , from the same 
s i t e  (wi th ungro und s ides ) bears similar u s e  marks . Jukes ' ob serva tion in . 
the Turama River es tuary 80 year s ear lier o f  axes l ike tho se  o f  the South Sea 
I s landers and made o f  ' j ade ' and ' f linty s la t e ' , was ment ioned on p . 30 

Al though some o f  the s e  axes may have been t ransmi t ted by the sma l l  gro up s  

1 It may have been used for breaking the tough bark o f  the sago palm , a task for which specialised 
stone tools are used in some places ( e . g .  Lake Kutubu , Williams 1 9 4 0 : 1 4 6 ;  Townsend 1 9 6 9 : 1 99 , 2 0 0 )  

although those were usually spindle-shaped , and at Lake Kutubu imported axes were too precious 
to risk on the hard sago bark . 
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inhab i t ing the de lta  hinter land , mo s t  probably arrived via the main nor th-south 
trade route o f  the area wh i ch l inks the lower Kikor i River to the Sarnberigi 
Val ley north o f  Mt  Murray via an impor tan t bart ering point 3 mi l es be low the 
Iehi Cre ek-Kiko ri  River j unct ion . Thi s  had the charac te r i s t ics of an annual 
pro to-marke t many year s ago and was s t ill f lour ishing a t  the end o f  the s econd 
world war (Mo t t  19 4 7 : 5 ) . As no ted ear lier , ' Splendid greens tone axes ' were 
s een near Mt Murr ay when Europ eans first  vis i ted the area and to the ea s t  in 
the Ke rab i Va lley there were ' f ine stone axes ' wh ich their owners would no t s e l l . 
One from the Sarnberigi Val ley now in the Aus tralian Museum (E5 7 7 9 0 )  is o f  
Ab iarnp s tone and s tyle . 

These axes came from the Kewa speaker s no r th o f  the Erave j us t  south o f  
the P o ru region but mos t  d o  no t app ear t o  have been r eceived from the Poru , for 
the Wiru speakers say tha t  they had f ew and could no t afford to t rade many 
sou thwards . Mo s t  were p robably channelled via the Kewa wes t o f  Mt Ialibu who 
may have go t them f rom b o t h  the Kaugel and Mend i Valleys . Champ ion and 
Adamson no t i ced tha t the q ual ity of s t one axes imp roved as they trave lled 
nor th- eas t  acro s s  the Mendi Valley in 1 9 3 6 , and tha t  nor th of Mt Ialibu they 
were very good indeed . Mendi conne c t ions s eem to have supp l ied central 
highlands axe s to  Lake Kut ub u  (Wi lliams 1940 : 1 32 , 1 4 5 , 146)  for there have been 
many ob servat ions o f  them in the wes tern par t o f  the sou thern hi ghlands (e . g .  
Waga Va lley , Hides 1 9 36 : 88 ,  104 , 114 ; Augu Val ley , I .  Champ ion 19 36 : PR 69 , 75 ; 
Upper Waga and Lai Val leys , Black 19 38 : plate 1/ 5 ;  Me gg i t t  19 5 6 : 1 02 , 12 6 ,  1 3 1 ) . 
Axes of Ab iarnp s tyle and s tone collected a t  Tari are in the Aus tralian Mus eum 
(E599 6 3 ,  5 9 9 6 4 ) . 

They appear to reach their wes t e rn limi ts among the Duna living near Lake 
Kop iago , for s ome small p lani lateral axe s  were among tho s e  collected there in 
19 6 7  by J . P .  Whi t e  (E . V . B .  Crosby per s . comm. 1 9 7 1 ) . In  the We s t ern Hi ghland s 
Dis tr i c t  they were the usual axe ; even ceremonial axes f rom Kerowagi  reached 
Wabag ,  one being collec ted by Meggi t t  in 1 9 5 7  (A . M .  E 5 9 3 9 4 ) . Mo re no tewor thy , 
a lenticul ar axe collec t ed by Meggi t t  (A. M .  E 5 8 9 2 6 ) , te s ti f i ed to o ccas ional 
imp o r t s  from we s t  or nor th . A poor example  of a Dorn ceremonial axe appear s in 
Brennan ' s  collect ion at Wabag , labelled Pawasa 54 9/4/69 . Pawa sa is in the 
middle Lai Va lley . 

The mo s t  nor t h-wes terly examples known are Abiarnp axes colle c ted in the 
Paie la Val ley by Brennan , and the Ganz-Ts enga axe l i s ted here as Bl ( Tab le 10)  
co l le c ted in the Mararnuni Val ley . 

Wi thin the s tudy area and probably thro ughout the trade area o f  central 
highlands axes , small axes could be  exchanged f o r  any specialised products but 
lar ge ones could be ob tained only in re turn for o ther valuab les - shells , l ive 
cassowa ries and mar supials , the be s t  p lume s and skins , bulk supp lies of sal t ,  
and for p ig s . Wi thin the highlands ,  the mo s t  signi f i can t single transfers  o f  
axes b o th quantitative ly and qual itatively took p lace in the con text o f  
ce remonial pre s tation . 

Does axe te rmino logy re f lec t trade ? How wide ly i s  an axe type known by 
the name given i t  by the maker and doe s. the name dis t ribut ion mark out a trade 
terr i tory or trade routes in the way a ' regis tered brand ' name would? 
M. S tra thern examined axe termino logy among a group of no rthern Me lpa who had 
a quarry of their  own and lived clo s e  to a numb e r  of o thers . The ir de gree of 
knowledge was sophis t i ca ted . She found that wi th in the dicho tomy of ' b lack ' 
(pombora ) and ' whi te ' (kund) axes , di s t inctions cont inued to be based on 
chara cteristics  o f  the raw material and tha t these were associa ted wi th known 
an d supposed quar ries  ( 19 6 5 ) . Chapp ell  recorded the principal names used a t  
each fac tory and , by gr ouping name s o f  s imi lar rock type s , used them f o r  the 
petro graphic group s  tha t he , as a geolo gi s t ,  di s tinguished ( 19 6 6 : t ab l e s  1 ,  3 
and 4 ) . When he compar ed these wi th info rmants ' identifications he found more 
than 60 per cent cor res pondence b o th close  to and far from the fac tories . He 
tho ught the dis crepan cies were due to geographical i gno rance , lack o f  
spec iali s t  knowledge ( inc luding the fai lure to a l low for  we athe red surfaces ) ,  
lo ss  o f  knowledge s ince the advent o f  s teel , and the use o f  shape or s i ze as 
cri teria ( ib i d : ll3- 6 ) . In the present s tudy there was no time to examine the 
basis  of indi genous taxonomy , even to the degree permit ted by transl�tion , but 
names for re cogni sed axe types were co llec ted . Tho s e  for whi ch there was 
general agr eement are g iven in sunnnary form in Tab le 14 ; th ey permi t a number 
o f  conclusioqs . 
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Area: . Jimi S. Wahgi N. Jimi  N . Jimi  N . Jimi Up. Jimi  Wahgi 

Language or dialect: Chappell Melpa Mel pa Karam Maring Narak Kandawo Wahgi 

Source Colour Type 

Kerowagi gy·br·gr ceremon.  k ruo 

Ganz-T senga black ceremon.  (epald i  (tenggru )m i tra· ) porumb )dangunt 
work (katabOgra ( k adj ibuga )gara? )dangund Ida nunt porumbo porumbo pogumb 

Abiamp dark grey work wui (A)  ) nyambi abn 
Kaf.+ Var. grey bcsya ( K )  )abinz 
Abiamp l i ght grey wui (A)  ) 

Abiamp green·black kujn ) kundun ) )
k .  : kunzen 

( k udjen 

) kundjen )kundjen ) endn ku njen ( k u ndun 
green umbamn ) yedime? ) ) kundjan 1 kundj in kundun ambamun 

Dom l i g.�t g�
.
-gr ceremon. ) 

work )gaima (nbs.)  (nbs . )  (nbs. )  tengge- - ( rare) (nbs . )  
gai ma gaima r inggi  gaima gaime 

G��z·Ts�.nga v .  _I; gr ceremon. ( t ingri  ) tenggren ) tenggeringgi ) porumb geru tenggren kru 
work (gaima 1 ga1ma gaima ) marau ? ga ima 1gaima gaima kenggeri ngge 

Kafetu I .  bl -gy work gaima 
l .mve·gy l uwafo 

Area: Sinasina S. Asaro Asaro Ramu Bismarck Chimbu S . Wahgi 

Language or dialect : Sin8sina Siane Gafuku Kopoka Geode Chimbu Dom 

Source Colour Type 

Kerowagi gy·br·gr ceremon. abe n tel ege de gerage pogumbo pogumbo pogumbo 

Ganz·Tsenga black ceremon. abe n bril kembane porumbu pogumbo pogumbo 
work aben kabo mbesi bese bes a kundun kama haben 

Abiamp dark grey work ) karnbe bes a Kaf.+ Var. grey ) gebame mbesi bese kundun kama kurun 
Abiamp l i ght " 

) 
lel enggo bese bes a 

Abiamp green·black ) kundun )kurun 
green ) gebame kembame kunduno kundunu kundun )gebame 

) kurun kaima gebaban 

Dom l i ?,
ht·g�;gr ceremon. gaima daua kaima daua ) 

gaima work ga ima kaima ( nbs?) ga imi  gaima  1 gaima 

Ganz·Tsenga v. I .  gr. ceremon. ? ? pogumbo kruo ? 
work 

Kafetu bl ·gy work 
mve·gy 

Area: 

Language or dialect: 

Source Colour Type 

Kerowagi gy·br·gr ceremon. 

Ganz-Tsenga black ceremon. 
work 

Abiamp dark grey work 
Kaf.+Var. grey 
Abiamp l i ght grey 

Abiamp green· black 

green 

Dom l ight gy·gr ceremon. 
work 

Ganz·Tsenga v. I. gr ceremon . .  
work 

Kafetu bl·gy work 
mve-gy 

nba aruba 

gaima kau kaima daua 
kaima fandena 

E .  Kambia Poru 
Kambia Wiru 

pogumbo 
ambamenggo )ambamonggo 

abi!nz ) . .  
1 dab1r1  

1 dabindi 

ambamenggo ) 

ga im i  

ga imi 
nami ? 

Tebera 
Foraba 

aiabe 1 

) . . 
) ap1nd1  

) 
) ambamonggo ) keba 

nambamun ) ) 

gaime ka ima 

pogumbru 
gabents ka ima haniano 

kanggoi? ga imi  

gaim i  ga ima  (nbs ) ?  gaima 
? ? mainde? 

Teb. Tua Tua 
Tundawe Dari bi Chappell 

kruo 

(epa ld i  ) 
( katabogra) 

obweni abidi wui IA) 
bcsya ( K )  
w u i  IA)  

ku jn  
obudur i  keba 

) 
poiene (aniano 1gaima 

(hanoiano 

( nbs?) t ingri  
poiene? (aniano gaima 

(hanoiano 

gaima 
luwafo 

This  was the prehistoric axe No.  50 found at Lake Tebera. Without it ,  th is name would not have been put forward . 
( nbs. ) : Not before seen. Name el ic ited by the sight of a specimen produced by me. 

Tab le 14 Terms for axe /adze b lades 
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ga imi?  

( nbs) gaima gumba 

Low. Wahgi Low. Wahgi 
Nomane El imbari 

bagege abir i  

aberi abir i  
abi!n 

labarun 
) fas a I k abarema 
) ) 

) ) 
) gebame )gebame 
) ) 

) 
1 gaiina ) 

) gai ma 

gaima gaima aruba 

gaima gaima kaua 
? 



The numb er o f  name s o f fered de creased no ti ceab ly away from the factorie s . 
Ro ck types were gradua lly grouped toge ther without discr imina tion and the 
association of typ e wi th suppo sed qua rry wa s rep laced by an a s sociat ion with 
direc tion of supp ly . Neverthe l e s s , mo s t  men though t the factories were closer 
than they we re . When f iner disc rimina tion wa s wan ted , adj ectives were used 
ins tead o f  speci fic name s . In the cen tral and south�ea s tern Wahg i region one 
term wa s based on s tyle ins tead of rock type , the s ame term being app l ie d  to 
ceremonia l axe s from bo th the Jimi and Kerowagi quarr ies , a fact  s i gnifican t 
for  my own conclus ions ab out the imp o r tance and percep t ion o f  s tyle . 

For e xampl e ,  the makers ' terms f o r  b la ck axe s f rom Gan z and Ts enga did no t 
survive in any form outside the terri tory o f  the nor thern Me lpa bu t were 
rep laced by co gna tes  of the general term for b lack axes , pombora , and s ome times 
by local spe c i f i c  terms . To the nor th o f  thes e  quarries I go t bo th porumb and 
dangund f rom Karam s peakers but only da nunt f rom S imbai Val ley Maring and 
dangunt from Jimi Valley Marin g .  Ea s t  o f  them , Narak speake r s  o f fered porumb 
and porumbo whi ch became porumbu among the Gende o f  the Bismar ck Fal l .  Here the 
term cro ssed the boundary of a Family an d f o l lowed the route by which the Gende 
go t mo s t  of their b la ck axes . They received few of these f rom the Ch imbu , for 
whom the term had be come pogumbo and was reserved for b lack ceremonial axes 
from the Jimi and gre en-brown one s from Kerowagi .  Again the Gende refle cted 
the dire c tion from wh i ch they were s upp lied by dis t inguis hing Kerowagi 
ceremonial axes a s  pogumbo . A man a t  Kurumul in the mi ddle Wahgi Va l ley to 
whom I showed a Ke rowagi ceremonia l axe said he had no t s een one before but 
immediately app l ied the term he used for black ceremonial axe s from the Jimi , 
pogumbe . Unfo rtuna te ly , no t un til the las t weeks o f  the f i e ld season did I 
acquire a Jimi ce remonial axe o f  pa l e  s t one , for i t  would have been us eful to 
see i f  this was placed in the same pr imary taxon by the Wahgi re gion peop le or 
named for i t s stone typ e . 

In Chimb u  all  dark coloured work axes were called kundun , a f ter  Ab iamp 
produc t s , b lack ones be ing dis tingui shed i f  ne ce s sary by the adj e c t ive kama , 
whereas th e mi ddle Wahgi people had abens as a sp ecial name for the dark grey 
work axes f rom the dire c t ion o f  Ab iamp . Black ceremonial axes were also ca lled 
pogumbo near the Dorn quarry and b lack wo rk axes were ca lled haben . Two 
s eparate S ina s ina gro up s l umpe d all b lack axes und er the name aben kama , adding 
bri l and keruab for the bes t thin ceremonial ones . Eas t  of the Mai River aben 
kama became s imply aben , then aberi . In the Tua region to the s outh b la ck axe s 
were abidi . S iane o f fered kembame , a cognate o f  a term app l ied in the s outh to 
dark green Ab iarnp axes . The Gahuku t erm mbesi was not  o f fered here but fo rms 
o f  i t ,  embese and bese , wer e the norm in the va lley s  o f  the eastern Bismarck 
Fall whe re they in clude d edge- ground axes o f  local r iver boulders . The Gende 
too , used besa for all  dark grey and b lack work axe s . In the Poru re gion , as  
already discussed , b lack axes  were  ca lled ambamonggo , derived f rom the 
ambamenggo of cen tral Karnb ia .  

In contras t to the gene ric terms for ' s tone axe ' whi ch changed wi th 
language boundaries , pa t terns s imi lar to tha t o ut l ined above were shared by 
the ma in terms f o r  axe types  from al l the maj or highlands quarries , re flecting 
trade route s rather than common an tecedents of language . 

The overa ll  view o f  the s t udy area and o f  the who le trade area o f  
central highl ands axes do es show , howeve r ,  two co rrela t ions with l ingui s ti c  
boundarie s .  A l l  the known plani lateral axe s  o f  inl and New Guinea , poss ibly 
al l the pl ani la teral axes of New Guinea of the ' e thno graphic present ' ,  were 
made at these  central highland factories by  people  s peaking language s of the 
Central Fami ly as  de fined by Wurm ( 19 6 4 ) . Wi th the ir small  f la t  side s , 
Y.a fe tu axes are in termediate  in form b e tween the lenti cular axes o f  the 
eas t ern highl and s and the marke d ly flat-sided p lani lateral axe s  f rom the o ther 
quarries . P lani la ter al axes pene t rated very l i t t le the area o f  Ka f e tu 
dominance in the Asar o Va lley . The ea s t -wes t limi t s  o f  the trade in 
plani lateral axe s coincides r emarkab ly we ll wi th the limits o f  s e t t l ement o f  
peop le sp eaking languages o f  the Centra l  and Wes t  Cen tral Fami lie s .  

The no rth- south limi t s  o f  the central highland s axe trade , however , bear 
no r e lat ionship to language boundar ie s ,  cultural p eculiar i t ie s  or  physical 
barriers and provide further evidence tha t ,  wha tever the ob s ta cles , the mo s t  
vigo rous trade deve loped b e tween regions wi th the grea test  di f f erence s in 
re sources . 
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V I I S EA S H E L L S  

INTRODUCTION 

Shells  were the trade goods whi ch mo s t  frequen tly perfo rme d s ome o f  the 
funct ions o f  money , even though s cales of va lue varied in p la ce and t ime and 
she l l s  h i ghly va l ued in some par ts were a lmo s t  wo rthle s s  in o thers . She l ls 
shared their ro le as va luab le ornamen ts wi th b r i ghtly coloured fea thers , 
e specially b ird o f  paradise skins and p l umes , and they shared the i r  role as  
durable va luab les with  axe  b lade s . The impor tan ce o f  large shells in 
ceremon ial disp lay and ex change is a commonp lace o f  anthropo logical and 
popular wr i t ing but in add i tion the circula t ion o f  a variety of she l ls o f  
d i f ferent s i ze and value facili tated the barter o f  o ther obj e c t s . The smal ler 
common she l ls and sma l l  p i e ces of the rarer she lls  we re  wide ly used as 
divis ib le sma l l  denominat ions o f  currency . 

The impor tance o f  she l ls in he lp ing to trace the h i s t o ry o f  New Guinea 
societ ies was men tioned in Chap ter I .  The she lls  of f resh wa ter and land 
mo l lus cs as we l l  as the she lls  of marine animals have b e en fo und in in l and 
ar chaeologi cal s i tes ( S . E .  Bulmer 1 9 6 6 a ; Wh i t e  19 6 7 ; M-J . Moun tain pers . comm . 
19 7 3) and o u t lying highland p eop l e s , like the Karam , cont inued to obtain fresh 
wa te r mus sel shells for use as vege t ab le s crapers from the lowe r riverlands 
a f ter the wa r (R . N . H . Bulme r pers . comm .  19 7 1 ) . However , marine shel l s  for  
o rnamen t s , no t imp l ement s ,  domina ted the  twe nt ieth  century shell  t rade . 

Of the gr eat varie ty o f  she l ls availab l e  on the coas t ,  only a few were 
used , and the s e le c t ion pro cess  would be a s t udy in i t sel f .  Table 1 5  l i s t s  
th ose shells in regular u s e  wi thin t h e  s tudy area i n  t h e  period j us t  be fore 
whi te contac t and before European s themse lve s be gan to u se she lls  in paymen t 
fo r goods and se rvi ces . On ly seven typ es , based on s even genera , we re common , 
the res t b e ing ei ther o f  very res tri cted dis tribu tion or very rare . Takin g the 
area as a who le , the mo s t  numero us shells  we re the money and ring cowr i e s  and 
do g whe lks ; the mo s t  val uab le were the lar ge p earl oys ter , large vo lutes ( the 
baler she l l ) , the large whi te egg cowr ie and , in the nor th-wes t corner o f  the 
s t udy area only , the g ian t green t urban she l l  ( the commercial  gre en snai l ) . 
Th e te rms in use for these a t  t he t ime o f  f i e ld-wo rk are s e t  out in Tab le 1 6 . 
While the re are some 1 7  or 18  d i f ferent terms for  the sma l l  cowr ies and for  the 
do g whelks , there are only nine for pe arl she ll and e i ght  fo r b a ler she l l . 
Only part o f  the d i f f eren ce i s  explained by the mo re limi ted d i s t r ibut ion o f  
the pearl and baler she l l s  - the re s t  is  due to the l ength o f  t ime that a shell 
type has been presen t  in a par t i cular a rea , for new arrivals tend to be called 
by the term used in the locality from wh i ch they have been rece ived whi l e  
es tab li shed s h e l l s  acquire the ir  own names . 

Th e patt erns o f  d i s t r ibut ion and direct ions o f  flow o f  var ious shell 
types in the pe riod immedia te ly before whi te contact and be fore Europeans be gan 
to use she lls for p ayments are shown in Map s  5 ,  6 and 7 .  S ome typ es we re 
re lat ively cons tant ove r  sp ace and time and o the rs showed marked changes - a 
very an cient chara cteri s t ic o f  the inland shell trade , to j ud ge by the lit tle 
archae ologi cal eviden ce ava i lab l e ,  reviewed b r ie f ly below . 

Wh en the ob servat ions about  shell ornament s re corded by the p ione er 
trave llers came to be read (mo s t  o f  wh i ch are given in Chap ter I I I ) , they were 
fo und to  s upport info rmants ' s t a temen t s  very we ll and the collec ted in forma tion 
about types  o f  she l l  ornamen t s , q uant i t i e s , rela tive va lue s and d irec t ions o f  
movemen t s  for the period around 19 30 i s  hi ghly dependab le . The rap id changes 
o c cur ring a f ter 1 9 3 3  when whites  began to use shells are we l l  known and mos t  o f  
them are no t dis cus sed here . S tatemen ts  abo ut the s i t ua t ion some 2 5  years 
earl ier when the in forman t s  we re ch ildren and the ir  fathe r s  were ma ture men a re 
believed to be re liab le in regard to she l l  type s and she l l  qua l i ty and in 
regard to  quant i t i e s  in a genera l and re la tive sense . De scrip tions of the 
s i t uat ion a gener a t ion earlier , aro und 1880 , j u s t  b e fo r e  the b e ginn ing o f  
co lonial admin i s trat ion on the coas t , are va gue , p a r t i cular l y  i n  rega rd to 
time , no t be cause the hearsay sta temen t s  of the experience of fa ther s and 
grand fa thers  were unt rue but b e cause they were genera l i s e d  and , as wi th 
memo r i es o f  mi grat ions and great events , the time s cale for that period tended 
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Zoological name Commercial or M. Pidgin P. Motu Where commonly worn Fabrication Distribution 

popular name 

Cypraea moneta L. money cowrie gir igir i  keukeu? necklace, bandeau, baldric, Oorsum removed by heat and Al l  regions 
C. annulus L. ring cowrie  be lt ,  apron, bracelet, pressure with stick, ventral 

(gold ringer) ears or lateral surface featured, 
sewn to bark or string 

2 Nassa sp. or spp. dog whelk tambu ? as above, also chest orn. Oorsum removed as above, All regions 
rosette on nasal alae ventral surface featured, 
short string over nose sewn to bark or string 

3 Pinctada maxima goldl ip  pearl  
Jameson oyster k ina 

(a)  large crescent ( mother-of· kina mairi breast. neck, back,  sawn. ground polished Not in  H i l l s, Ramu 
(two types) pearl shel l )  gol i p  forehead and .dri l led Bismarck Fa l l ,  Asaro 

(bi th in crescent hap k ina septum, chi n  
(c) pieces Iara? as for 1 and 2, common on 

apron in  highlands 

4 Melo aethiopicus L. baler gam koko Only i n  Poru, 
Melo amphora Tebera. west Wahgi 
Lightfoot 

(a) whole, outer whorl breast as above, possibly 
broken then f i led 

(bi large sub-triangular breast 
piece 

(c) ova l ,  round, sub· 
rectangular piece forehead, breast 

(d i sma l l  sub·tri .  pee pendant 

5 Turbo marmoratus L.  green sna i l  tal ibum kuararigi ? Tebera, rare in Tua 

...... ( a) outer whor1 talbun breast as above, sometimes Kam bi a 
00 broken then f i led 
V1 (bi large curved pee. (coastal : breast, temple, pendant 

spun )  
(cl small amorphous pees. as for 3 (c)  

6 Conus leopardus ROd. leopard cone I bou? Not in  Poru, rare in 
Tebera, Tua, Kambia 

C. litteratus L. lettered cone 

C. betulinus L. betul i nus cone 
(a) outer whorl I toe a bracelet as above, also broken 
(bi spire, d isc forehead, pendant and f i led 

slotted septum, ear 
annulus forehead , necklace, ear 

Ovu/a ovum L. egg cowrie (eastern dunala? Only i n  B ismarck Fa l l ,  
( a )  whole white cowrie h'lands) Asaro 
(b) labia (not a true gam, guma necklace, pendant, ear dr i l led ,  sawn, bound with 

cowrie) black fibre, bound to bamboo 
(cl smal l  pieces nose tip, a lae sawn, dr i l led 

Oliva sp .  or spp. olive shel l s  bandeau, necklace dr i l led or f i led as above and s·e Wahgi 

9 Cypraea tigris L. tiger cowrie necklace, pendant, ear dr i l led or f i led as above, w. Wahgi.  rare 

1 0  Rare I tems 

1 0  Cypraea caputserpentis L. 

1 1  Cypraea arabica L. 
Not i n  Tua, Poru, Tebera 

Other CypraBBCea 

Tab l e  15 Shell o rnamen ts in the s tudy area , c . 1930 



Area: Jimi 

Lang./Dial . :  Melpa 

C. moneta 

C. annulus 

Headband 

Nassa 

Headband 

P. maxima 

Melo spp. 

T. marmoratus 

Conus spp. bracelet 

" disc 

" annulus 

0. ovum 

labia 

Oliva spp. 

C. tigris 

kogol mong 

kogol mong 
gabam 
nun 

kin 

duma, dumu 

kedye 

unknown 

poge 

unknown 

manzimam 

Area : Asaro 

C. moneta 

C. annulus 

Headband 

Nassa 

Headband 

P. maxima 

Melo spp. 

Lang./Dial . :  Gafuku 

kere 

i t i r i  

urugise 

unknown 

T. marmoratus 

Conus bracelet 

a ten 

unknown 

mele mele " d i sc 

" annu lus 

0. 0vum 

" labia 

Oliva spp. 

C. tigris 

C. moneta 

C. annulus 

Headband 

Nassa 

nombaiye 

itehe 

Area : Poru 

Lang./Oial . :  Wiru 

tonggo 

tanggel i 

ponopo 

South Wahgi 

Mel pa 

kogomong 

non 

non garam 

kine 

dumo 
( for head ) 

ra im 
(for breast) 

kedye 

u nknown 

pogi 

d indonggo 

unknown 

manzimam 

Bismarck Fall  

Biyom? 

sanggi 

miruhu 

kunu 

not known 

som 

unknown 

mele mele 

so 

kunbo 

i t i k i  

Tebera 

Foraba 

bir ig i  

bir igi hariga 

Iara 

Headband 

P. maxima 

ponopo yurok 

maiyo
1 

unk nown 

ke 

North Jimi 

Karam 

North Jimi North Jimi Upper J i mi South Jimi Central Kambia 

Kambia 

East Kambia 

Kambia Maring Narak Kandawo Wahgi 

fare mengge and tun uru, 
mi Ima 

tun kogoa tun, k i r i r  
mechenuai 

? ? 

ki nong ( l arge) ambabo 
kumbung ( smal l ) 
? nggon wak 

anggon 

mend imai ,  

kol umchenk 

anggane 

mendima 

kumbab, kumbaf dedya 

unk nown 

urur 

unknown 

Ramu 

Kopoka? 

sanggi 

mafua'i 

feregaria 

unk nown 

asa 

unknown 

unupo 

Tebera·Tua 

Tundawe 

wh� 

se'ni 

wh i 

u nknown 

urur 

kemeng? 

unknown 

H i l l s  

Garia 

pod id i  

sanamu l i  

k i na 

kuapioko 

su l i  

unk nown 

pau 

memele 

ogumo 

mese 

amagus? 

Tua 
Dariba 

ku i z igi 

ku iz ig i  torai 

wiyani  

ge 

non 

k ina 

ma indima 

gel a 

unknown 

pagai 

d i rtdongg 

unknown 

Ramu 

Usina 

bod id i  

bodid i  da la  

muribu 

mi lma 
mambarene 
non non 

kina 

maindime 

gel a 

unknown 
(wiseru, 
( kor pogai 
d indonggo 

unknown 

u nknown 

non wagip? 

k in  

maindimu 

gele  

u n known 

pagai 

di ndonggo 

unknown 

manzima 

Bismarck Fal l  

Gende 

Wahgi 

Chimbu 

kogoa wagup 

maiga, nun 

nun wagup 

k in ,  tumol 

duma (head ) 

tame (breast) 

kaita, gele 

unknown 

pogia 

d i ngdongg 

u n known 

manzimam 

Wahgi 

Dom 

aranggaisa urumonggo mari 

kogo pugande? uru mamburo 

kogisa n in  n in  

mur ibu  kutakuta kogo pugande nin mamburo n in  kamane 
" d i ngglbi  

on 

tun wagup 

non 

non wagup 

k ine 

maind imu 

ga le  

unknown 

uru, wis iru 

d i ndongg 

u n known 

u n known 

pleregarai 

oga 

gas a 

unknown 

ongga 

maindimbu 

gara 

u nknown 

komru 

onggan ,  ogan 

maindime 

dendine 

unknown 

maindibe 

ded�na , dela 

pau 

pau dendenggu 

bogu 

pogai 

d indonggo 

born gwate 

kobu kale 

amagus 

bogu gunggunaua unknown 

unknown 

Lower Wahgi 

Nomane 

wamel u ,  
wimar,  u n o  

mandimam 

Lower Wahgi 

E l i mbari 

wiwami l ,  
u r i ,  uwamul  

n i n  n in  

ane ,  on ogan 

mandimam 

Sinasina 

Sinasina 

mari 

n in  

ogan 

unknown 

pogai ,  wipa 

born ( new) 

unknown 

unknown 

unknown 

South Asaro 

Siane 

keraru,  
kedaru 

nombeiya 
fora. foba iya 
? 

okani 

Melo spp. dume ( round) kunama (round) unk nown 
(round) 

same ( round) 
( new) 

maindibe ( new) maindumun 
( new) 

maidilJe ( new) mai ndebu ( new) 

T. marmoratus 

Conus bracelet 

" disc 

"' annu lus 

0. ovum 

" labia 

Oliva spp. 

C. tigris 

tarn ( l arge) same ( narrow) kami ( narrow) 

paga, faga ( new) faipage ( new) pagai ( new) 

neme' ha '  

tabara ( new) ?  

tani 

unk nown 

k ipoi  ( new) 

unk nown 

unknown 

sigere 

kau 

unk nown unknown 

same ( narrow) 

paga i 

maindima 

dira la ,  dera 

kagame unknown 

tariba. po ( new) wipa, morma 

dani 

dene, derena 

unk nown 

wipa 

unknown born, bomerum born 

robu ( new) morn rai (new) guniparigubi unknown tegere, segere 
( new) 

unk nown unknown unknown 

sugu? 

1 A. Strathern gives mande ( 1 969). N ote 6 ) .  

Tab le 1 6  Terms for shells and shell o rnament s  
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dena 

unknown 

wipa 

born ( new) 

unknown 

sugame? 

katan 

u nknown 

wiva 

kurana, born 

unknown 



to be teles coped to gether . However , general s ta temen ts about the dearth o f  
she l l  and the impor tance o f  ornaments o f  o ther ma ter ial during the las t few 
years o f  the nineteenth cen tury received s t rong s uppo r t  f rom men who themselves 
remembered the diminishing impor tance o f  o the r va luab les and the growing 
importance of she l l  valuab les during the cour s e  o f  their  own chi l dhood and 
young adul thood in the ear ly par t o f  the pre sent century . Rappaport  has gone 
so f ar as to say that during the p eriod 1 89 0  to 1 9 2 0  she l l s  were in t roduced 
to the no rth-we s t  corne r of the study area for the f i r s t  time ( 1 9 6 7 [ 19 6 8 ]  : 5 6 ) . 

Al l shel ls  en tering the study ar ea in the period being considered here 
came in a f ini shed s tate , s hap ed and mounted on fibre rope or bark , and when 
unwo rke d shell was introduced by Europeans , men had to be shown how to cut , 
clean and p o l ish it . Fo r as long as  men can remember , individua l she ll types  
ente red the s tudy area con s is ten t ly from the same directions - whatever minor 
changes may have o c curred on the coas t ,  no change in the source  of supply 
o c curred around the per iphe ry o f  t he s tudy area for  the past  7 5  years or so . 
No she l l s  app ear to have come f r om the Huon Gul f  in the east  although some 
shells  f r om the north and south coa s t s  are tho ugh t to have trave l led much 
fur the r ;  in general , the supply routes f rom As t ro labe Bay and the Gul f o f  
Papua were the sho r tes t .  

Th e S i tuat ion c .  19 30 : Ub iquitous She l l s  

Th e only shell types common to every region at  this time were the sma l l ,  
very similar , money cowries and ring cowries , Cypraea moneta L .  and C .  annulus L . , 
and the dog wh elk , Nassarius sp . or  spp . 1 One autho r i ty , D . F .  McMi chael , has 
said tha t the mo s t  widely used of the s e  two cowrie species at the time o f  
Eur opean conta ct  was the money cowr ie ( ci t ed b y  Whi te 19 6 7 : 2 1 3 ) . The ring cowr ie 
seems to have been we ll rep re sented in necklaces and he adbands in the north-eastern 
ha l f  o f  the s tudy area , whi ch wa s s upplied from the no r th coas t ; whe ther they 
were also p re sen t in the so uth-we s tern ha l f  is no t known . 

As Map 5 shows , these she l l s  entered the no r th-e as t o f  the s t udy area f rom 
the gene ral direc tion of As tro lab e  Bay . The Hills  and Ramu regions tended to 
rece ive mo re cowrie s from the ea stern o r  Rai Coa s t  s i de of As trolabe Bay and 
mo re of the do g whe lks f rom nor th of Madang ,  a p a t t ern of supply whi ch f i t s  the 
dis tribution of the known hab itats  of these anima l s , the forme r living in a 
sandy ree f  environmen t and the latter l iving in brackish lagoons . 

In the no rth-wes t co rner o f  the study area people said tha t they had go t 
cowrie s from the direction o f  the Ramu ( they are though t  to have come there 
acro s s  the no rth-we s tern cont inuat ion of the Hi l l s  r egion) and tha t al though 
some dog whe lks came f rom the same dire c t ion , 2 mo s t  came from the nor th-we s t , 
from the people o f  the S chrader Ran ge and Yua t  Val ley , they presumab ly having 
received them from the h i l ls and lowlands south of the lower S ep ik Rive r . 3 
The Murik Lakes near the Sepik mouth are though t to have b een a r i ch source  o f  
d o g  whelks and i t  i s  p o s s ib le that some o f  t hose  en tering the study area from 
the no r th-eas t may firs t have been t raded f rom the d i rec tion of the Ramu and 
Sepik deltas . The es tuar ine par ts o f  the long lagoon f rom Madang Harbour to 
Sek Harbour may a l s o  have been an important source . 

The eas tern o rientation o f  the main cowr ie s upp ly i s  s uppo r t ed further 
by the pat tern of over lap of the comp e t ing trade spheres where they me t in the 
Jimi , Wahgi and Kamb ia regions . Dog whelks coming f rom the no r th-eas t did no t 
travel as far  as did cowr ie s , the la t ter con t inuing we s t  and nor th-we s t  to 
over lap the s upplies of dog whelks coming f rom that direction . Cowries  f rom 
there did no t pene t ra te far at  al l .  Both sor t s  o f  shell f rom the no r th-ea s t  
con tinue d into the Tua r e g ion a f ter the f i r s t  contact  be tween the southward 
mov ing highlanders  and the no rthward moving Darib i some four gene ra t i ons a go , 
and in the s outhern Tua they supp lanted sma l l  s upplies o f  these she l ls whi ch 
had former ly come from the south . The peop le o f  the Teb e ra re gion sa i d  that 

1 S a l i sbury ( 1 9 7 0 : 2 4 )  gives the e a s t  New B r i tain form , used o y  the Tola i , as Nassa caZ Zosa.  

2 Cowr i e s  a n d  d o g  whe l k s  we re u s ed by t h e  R . C .  M i s s ion at Atembl e  after 1 9 3 4  ( Br David , Kondiu , 

pers . comm . 1 9 68 ) . 

3 Rappaport rece ived the impre s s ion that a l l  she l l s ,  apparently a lway s , c ame to the midd l e  S imbai 

Va l ley from the south ( 1 967 ( 1968 ) : 1 0 5 ) . 
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Cypraea moneta and C. annulus 

Nassarius sp.  or spp. • • • • • • • • • •  t> 

IO 15 20 25 30 Krn 
10 IS 20 MilH 

Map 5 The shell trade : cowries and dog-whelks 
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the flow f rom the s ou th ceased before the war . After Europ ean oc cupa tion o f  
the highlands , supp lies  f rom the Wahgi and Asaro regions increased eno rmo us ly , 
reaching a peak in the de cade af ter the war , s ome shells  moving a s  far a s  the 
Teb era re gion . 

By 1 9 30 ,  cowries and dog whe lks had reached only the eas tern va l ley o f  
the Karnbia  region . The sparsely s e t t led cen tral va lleys were very poorly 
supp l ied wi th shel ls , and al tho ugh a f ew dog whelks were reaching them from 
relatives and trade friends to the wes t ,  there is  s ome doub t as to  whe ther 
cowries go t there ahead of the Leahy bro the rs and Taylor in 1 9 34 . Info rmants 
in mo s t  Poru s e t t l ements  said that they had go t a f ew cowries and o c cas ional 
do g whelks from the Kewa speakers to  their wes t  and south-we s t  before they 
heard o f  the f i rs t  whi te men p a s s ing near Mt Ialibu but  those  living in the 
nor the rn par t of the re gion said that dog whe lks had come later . In contras t 
to the va luab le p earl shel l , whi ch in thi s  region and in the Tebera and 
southern Tua reg ions was said to have been of great antiquity , all  Wiru 
speakers said pos i t ive ly tha t cowries and dog wh elks had f ir s t  arrived during 
the l i f et ime of men al ive today . It s ugges t s  tha t in spite  of the tra f f i c  over 
the southern trade routes , no t ably  in pearl shel l ,  the dog whe lks corning to 
this re gion , together with many of the cowr ies , may have rea ched the Kewa f rom 
the no rth and no rth-wes t .  

Informan ts  in the southern tributary valleys of  the upper Wahgi said tha t 
dog whelks had come from the nor t h-we s t  and nor th but f o r  cowries they had 
depended on the Wah gi Val ley peop le to  the eas t . However , at the head of the 
Ka ip Val l ey there was a re co llection of a f ew cowr ies tha t came at an ear l ier 
time over the pass from the Neb ilyer Valley , and Vicedorn and Tis chner ( 1 9 4 3-8 : 104)  
believed tha t cowr ies f irs t reached the  upp er Wahgi f rom the dire c t ion of  the 
S epik towards the end of the ninet eenth cen tury . Dog whe lks we re said to have 
en tered the Jirni Val ley be fore cowr ies but eve rywhere else · in the highlands 
cowries were des crib ed as an teda t ing every o ther shell . 

The valuab le shell  headband s worn in the Wahg i , J irni and Poru region in 
19 3 �  we re much poorer a f fairs than tho s e  app earing in pos t-war photo graphs 
(e . g . P late 1 6 ) . In the Chiniliu area they bo re f rom one to three rows of cowr i e  
s h e l l s  and i n  t h e  we s tern Wahgi region they r arely carried more than three or 
four rows of small  dog whe lks . ( S ince contact , the dog whelk bandeau f ashion 
ha s spread througho ut the highland s re gions and to the B i smarck Fal l an d Tua , 
fol lowing trade in the ornaments  thems e lves ; ev en sma l l  mode rn ones meas uring 
less than 10  cm by 5 0  cm have about 1000 s he l l s  and th e large s t  ' b rea s t p la t e ' 
typ e ,  whi ch b e came popular in the north-we s t  o f  the area , has 2000 o r  more . )  
Everywhe re inf o rman t s  said that former ly the pale grey seeds o f  Coix lachryma-jobi 
were used in headbands (and o f  cour s e  for neckl aces and baldr i c s )  and wi th in the 
s tudy area the s ub s t i tu t ion appears to have been in troduced in the we s t ern Wahgi 
region beginning there no mo re than 25  years b e f o re conta c t . The cus tom may ha ve 
an tecedent s many mi les to the nor th-we s t , for s imilar ornamen ts have been 
co llec ted in the S ep ik area (e . g .  Aus tral ian Museum E 55 4 3 3  and o thers ) . 

Supp lies  o f  b o th o f  these common shell typ e s  from the nor th coa s t  grea tly 
exceeded tho se f rom the south and in the case of cowries , this in par t re f l e c t s  
the na tural d i s tribu tion o f  the species , t h e  neare s t  southern ree f s  being a t  the 
entrance to To rres S trai t  and at Yule I s land wi th mino r reefs near Cape Pos sess ion 
and the mouth o f  the Lakekarnu River . In the south-wes t sma l l  cowries were 
usua lly moun ted so  that the lateral sur face was displayed whereas the peop le o f  
the no r th-eas t usually featured the ventra l  s ur f ace . Tracing the or i gin o f  the 
shells  that en tered th e area from the south requires a mo re extens ive s t udy , made 
do ub ly interes ting by the p robab i l i ty that two very dis tan t  sources were 
responsib l e ,  one in the sou th- eas t depend en t on long dis tance canoe trade and one 
in the sou th-we s t  dependent on a seri e s  of sho rt canoe l inks (Land tman 1 9 2 7 : 2 1 4 )  
and pos sible overland routes acro s s  the middl e reaches o f  the Turama , Barnu and 
Ararnia Rivers . 

Exchange ra tes  quo ted for ' rop es ' o f  sma l l  cowr ies and do g whelks were 
typ i ca l  of the general increase in she ll  va lue that a ccrued wi th dis tance f rom 
the co as t .  In 19 30 ,  a p i g  g iven t o  the Gentle o f  the B ismarck Fal l  by the people 
o f  the upper Chirnbu Val ley f e t ched a length o f  she ll- covered rope as long as the 
pig  itsel f but near the Wahgi River such a pig  would be exchanged for a ha ndspan 
o f  rope bea ring perhap s no mo re than s ix cowrie shel l s . Near the Dorn axe quarry 
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P late 16 

A ponopo yu.rok headband o f  Nassa 
shells and a tam b reas t plate of  
Me lo aethiopicus ; a small piece 
o f  pearl shell , Pinctada maxima , 
is  half concealed and a small 
piece o f  green snail , Turbo 
ma.rmoratus , hangs by the righ t 
temple . Poru region 

Plate 1 7  Hiki headbands ancient and modern ; Oliva ?carneo la and ' ? '  plas tic . 
Tanya Valley , s outh-eas t Bismarck Fall region 
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good axe blades would change hand s a t  this time for as  l i t tle as three o r  four 
she l ls  while 5 mi les  away the l ength of the shell  rope wo uld have to match the 
length of the axe b lade . The se grada t ion s of va lue were typi cal of the pat tern 
througho ut the ent i re area , dep end ing in a very s traightforward f ashion on 
re la t ive supply and demand . 

Valuable Shells of  Limited D i s t r ibut ion 

Map 6 shows that the valuable shell s , the pearl oyster (Pinctada maxima 
Jameson) the baler shell (Me lo spp . )  and the large white egg cowr ie (Ovu la ovum L . ) 
were o f  a much more l imited d i s t r ibut ion than the sma l l  she l l s  discussed above . 
The observations o f  Taylor and Leahy concerning the change f rom egg cowrie in 
the Asaro region t o  pearl shell in the Wahgi reg ion were cited ear l ier . Although 
the egg cowr ie was used in personal decorat ion by the Kiwai (Land tman 1 9 3 3 : 4 1 ,  8 7 )  
and was we ll known in east ern Papua , none appear t o  have been traded into  the 
central part of Aus t ral ian New Guinea f rom the south coas t unt il af ter the war . 
S imilarly , al though small septum ornament s  carved from pearl shell 1 and oval s  o f  
baler shell  were used along the nor th-eas t  coas t , none were t raded from there 
into the s tudy area . In general , it was only common coastal shell ornaments  
that were traded inland , and the  mos t  frequently t raded were the  least  valuab le  
to the  vendor . All groups had neighbours whom they could  comfortab ly regard as 
unsophist icated in regard to  s ome valuables , and the attitude that ' hillbillies 
knew no better ' was exp l i c i t ly s tated by informants  in every region . 

The egg cowries f rom the nor th-eas t cpast  formed part o f  important  
ornament s  there and in  many par t s  o f  the  Finis terre Range (see , e . g .  Finsch 1 8 9 3 : 
Taf . XV I I )  but they were common and were t raded inl and in cons iderable  numbers . 
On the eas tern Bi smarck Fall  and in the Asaro region they were the chief  shel l  
valuabl e  and were used to  a smaller extent at the extreme eas t ern end of  the 
Wahgi region near the Asaro River . The routes by wh ich the se she l l s  travelled 
from the Gentle show that their ab sence f rom the lower Chimbu Val ley , cent ral 
Chimbu and S inas ina was a mat ter o f  cho ice rather than availability and that 
such select ion decis ions cont inued t o be made over a period of t ime . Some 
egg cowr ies went from the Gentle t o the peop le of the upper Chimbu , espec ially 
the Inaugl t r ibe , and ins t ead of cont inuing south (where a s t rong demand for 
o ther shells  exis ted)  they were traded south-east  over the northern shoulder of 
Mt Ker igornna to rela t ives and t rade friends in the upper Asaro . S imilarly , 
while o ther shells  travelled from there south-we s t  into the head o f  the Mai 
Valley , mo s t  of  the egg cowries that reached the middle Mai Valley and north 
s ide o f  the lower Wahgi c ame via the middle Asaro and the S iane people . 

In add it ion to wearing these she l l s  who le , the Gentle used the labia as 
s ep tum ornament s  and set  broken p ieces on the t ip o f  the nose , fash ions which 
do not appear to  have been shared by the Gafuku and Siane . Af ter the war the 
egg cowr ie labia became popular in the southern and eas tern part of the Tua 
region around Mt Kar imui , reaching there , i t  is  believed , from the Gimi people 
living south-we s t  of  Mt Michael , a t rade l ink begun after white cont ac t . To 
the eas t ,  the mo s t  southerly Gimi sp eakers be tween Mt Michae l and the lower 
Lamari River had these ornament s  in 1944  (Rich Kiko r i  PR 4 1944-5 : 6 ) and it 
was probab ly the same ornament s  that were mi s taken for carved p ig tusks among 
the Dar ib i in 1 9 5 1  (Hicks Kikori  PR 8 1950-51 : 16 ) . By 1964  a t  the lates t ,  
they had reached the Tebera region (R . Wagner l e t t er 1 9 7 3 ) . 

As repor ted , cres cen t s  o f  pear l  shell  were very few and poor in quali ty 
when wh i te men firs t ente red the Wah gi re gion , and men l iving the re now said 
how in tho s e  days only the mo s t  influential l eaders had them . Often broken and 
care fully repaired , they we re pains taking ly concealed aga ins t the f t  whenever 
th ey we re no t being used fo r display . Her e ,  only a l l -wh i te shells  were known ; 
the more valuab l e  ones wi th the go lden edge we re  rare even in the upper Wahgi 
Val ley . The f irs t p ear l she l l  cres cents reached the cen tral Bismarck Fa l l ,  the 
upper J imi Va lley , the lower Wah gi re gion and the Mana go Va lley of eas t Kambia 
around 1 9 30 . In the midd l e  Jimi region only the axe-make rs o f  Ts enga and the 
Ganz Rive r had them then , and they had few . At tha t  t ime p earl shel ls owned 
by the peop l e  l iving around Mt Karimui in the Tua region had come from the 

1 I t  i s  l ik e l y  that some o f  these were cut f rom the black - l ip spec ies , Pinctada margaritifera L .  
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sou th-wes t  and south bu t in the 19 30s pear l she l l s  began to arrive there from 
the Wahgi region to the no rth in a f low which reached a p eak in the 1950s . 1 

Old men o f  the middle Wah gi said tha t pearl shells had been unknown when they 
we re chi ldren dur ing the s e cond decade o f  the cent ury ; further we s t ,  in formant s 
bel ieved tha t pearl she l l  had been unknown to their grand fa thers . 

P ieces o f  baler shell be gan to ci rculate in the s tudy area mo re recently 
s t i l l , and by the t ime wh i t e  contact  began the quan t i ties arriving we re s till 
much be low those  of  pearl shell . In the hi ghlands baler she l l  was known only 
in the upp er and mi ddle Wahgi Val ley where it was at lea s t  as valuab l e  as pear l 
shell an d much rarer . I t  was no t mo re valuable  because pearl she l l  had been in 
use long eno ugh to achieve a spe cial place in ri tual and s o c ial l i fe , notably 
in the Moka ceremonia l exchange cycle of the upper Wahg i Va lley but a l so in the 
ce remonial exchanges of the Poru region . In mo s t  parts , in the years j us t  
before 19 30 , individual she l l s  o f  these valuab le typ es were commonly wo r th a 
large pig , regional  var ia tions being reflected , speaking generally , no t by 
mul t iples o f  she l l s  or by adding she l l s  o f  ano ther type , but by the va ry ing 
qual i ty of the ind ividual she ll being exchanged and the s i z e  of the pig  being 
mat ched aga in s t  i t .  

The baler shell ornaments  app earing in pho to gr aphs taken in 1 9 3 3  in the 
up per Wahgi we re o f ten broken and repaired with s t i t ches and gum .  Th ey were 
shaped l ike broad s ub-tr iangular shields , l ike tho s e  wo rn as p ub i c  coverings 
from the Fly Rive r to the Gul f . (They were t raded to the head of  the Gul f  
f rom Torres S t rai t . ) In contras t ,  the baler shel l s  whi ch began to circulate in 
the Poru region during the de cade be fore 19 30 , and which we re traded at about 
the same time in to the Tebera and southern Tua regions , were  very narrow shie ld 
shapes l ike the che s t  ornaments of the we s t ern Gul f . ( I l lus tra t ions of thes e 
contras t ing shapes app ear in Hurley 1 9 24 : 182-202  and de s cr ip t ions o f  them in 
Land tman 19 3 3 : 3 3 ,  4 1 . )  For the s tudy area o f  1 9 30 ,  these two shapes  represented 
two so urces of s upply , one f rom the we s t  and the o ther from the south-we s t  and 
south . Whether this was be caus e their coas tal sources were dif ferent or because 
the flows were channe l led along routes where certain shapes we re p re fer red , is 
no t known . Very large baler shells , l ike that in P late 16 , have been introduced 
by Europeans . 

Pearl she ll cres cents  o f  contras t ing shapes have also  been des cribed 
s outh-we s t  of th e s tudy a rea (e . g . Will iams 1940 : 1 34 , but also in a number 
o f  patrol  repo rts ) - broad hal f-moon shap es l ike tho s e  p opular in  wes tern 
Papua and thin re curved cr es cents  capabl e  o f· encircling the ne ck l ike tho s e  
o f  s outh- eas te rn Pap ua ( s ee , e . g .  Hurley 1 9 2 4 : fac ing p a g e  2 5 6 ) , i n  add i t ion 
to  many of in terme d ia te form .  That the f low p a t tern was no t a s imp le one 
can be seen from s ta t ement s  by Wi lliams and Aus ten . Wil l iams was to ld that 
Ku tubuans cons tant ly rece ived pear l shells f rom the s outh coa s t  but got be t ter 
' broad ' ones from the ' grass landers ' nor th-e as t o f  them ( 1 9 39 : 4 7 ,  48 ; 1940 : 1 3 1-5 ) . 
He was there in 1 9 39 , s ix years a f t er Europ eans had begun to d i s t r ibute pearl 
shells  in quan t i ty in the Wahgi VaJley and a f ter explora tory j ourneys north and 
nor th-eas t o f  Lake Kutubu by the Leahys ( s evera l in 1 9 34 ) , Fox bro thers ( in 1 9 3 4 ) , 
Champ ion and Adams on ( in 1 9 36 )  and Taylor and B lack ( in 19 38) , a l l  o f  whom used 
pear l sh ells . Af ter 1937  a few patro l s  from Lake Kutubu had also dis tributed 
pear l shel l s  in the neare r valley s . This nor th-ea s t  to south-we s t  movement was 
p robably p ar t  of the reversal o f  shell f low already no ted around the Wahgi 
Valley , made all the more pos sib le here by the like l ihood tha t , unknown to the 
Ku tubuans , the peop le o f  the Waga , Nemb i , Ka , Mend i and Iaro Valleys had for 
years rece ived mo s t  of their  shells dire c t  from the Mub i and Samberigi Valley s ; 
it is likely tha t  thei r favourab le trading p o s i tion had a llowed the ' grass land ers ' 
to supp ly a f ew good shel ls to  the small  populat ion a t  Lake Kutubu for many years . 
Only a sma l l  supplemen t from the hi ghlands to the no r th-eas t would  be needed 
to s t imul a te thi s tr ade . Neve r thele s s , the d i f ferences in quality and shape 
raise in triguing que s t ions about  the origin and deve lopmen t of pre ferences 
and of compara t ive t rading advantages . 

Aus ten ' s  ear lier obs erva tion ( 1 9 34 : 2 2 )  i s  mo re cryp t i c . The bush p eople 
l iving be tween the middl e  reaches of the Kikori  and Tur ama Rivers were said 

1 Suppl ementary she l l s  from the north may have he lped t o  account f o r  the d i f f erence in the number 
of she l l s  in thi s  area obse rved by Leahy and Dwyer in 1 9 3 0  and by Champion and Adamson in 1 9 3 6  
( quoted in Chapte r  I I I )  . 
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to have previously traded pear l shells  south to the people o f  the Turama , 
shells  which were said  to be s up erior to tho s e  p re s en t ly being traded along 
the coas t from eas t and wes t .  Aus ten wro te in terms of a ' cache ' o f  she lls  
now exhuas t ed ,  and  Wil liams , who had read Aus ten ' s article , wro te  o f  a ' vas t 
reservoir ' o f  shells in the inland , both , I suspec t ,  refle c t in g  local views . 
Turama men produced examp l es for Aus ten to see ; there s e emed t o  be  some 
dif ferences , he said , the o ld s he l l s  b eing much harder than contempo rary ones 
and o f  a di f f erent colour . Here , the ces sa t ion of f l ow may have b een due to 
European effects  on the t radit ional trading pat terns of the delta , especia l ly 
during the pr eceding two de cades , but i t  could also  have been due to a growing 
demand for she l l  in the no rth . Shel l ava ilab i l i ty in source areas may have 
been a f f ec ted by the pearling trade in To rres S t rait , espe cially dur ing the 
later years when shallow water b eds had been fished out . 

Inve s t igat ion of  the changing pat t ern o f  routes travelled by these 
ornament s  o f  contras t ing s tyles made f rom the one shell  species would reveal 
much about the long s outhern t rade l inks , the relat ionship s between overland 
and canoe-borne traf f ic and the caus es and e f f e c t s  of changes in direct ion 
of c irculat ion . I t  would also very likely throw l ight on the way in which 
stylis t ic pref erence s  evo lved and were expre s s ed and. show whether any 
information f eedback inf luenced the suppliers . 

Other Shells o f  Limited Di s t r ibut ion 

Only two other shells c irculated within the s t udy area in 1 9 3 0  in any 
numbers and their rela t ive p o s i t ions in scales of popularity and value var ied 
f rom place to  place . Thes e  were p ieces o f  green snai l  (Turbo marmoratus L . )  
and the spire o f  the leopard cone shell  (Conus leopardus Rod . , which now 
includes C. mi l lepunatatus Lam . ) . 1 Other large cone shells such as  
C.  litteratus L .  and C. betu linus L .  were also  probably used  f rom t ime to  
t ime , especial ly for the  smaller p ieces , but  tho s e  seen dur ing f i eld-work all  
appeared t o  have been cut from C. leopardus . 

·
The ornament s o f  green snail  were in the form o f  curved p ieces mo s tly 

irregular in shape , but a f ew valuable sub-rectangular sect ions up t o  10  cm 
long and 4 cm wide c irculated in the eas tern Wahgi region by 1 9 3 3 . By then , 
suf f i cient o f  these exis ted in the s outh-eas t ern part o f  the Bismarck Fall 
region for  them t o  be s ome t imes worn as necklaces , each p iece suspended from 
one of  the shor t edges so that they resembled the f an- shaped necklaces o f  
rec tangular f ragmen t s  o f  cone shell wo rn b y  the Kukukuku o f  the eastern 
highlands (Auf enanger and Hol tker 1 9 4 0 : Taf . I I I , Abb . 1 9 ;  S imp son 1 95 3 : facing 
pages 1 6 , 1 7 , 32 , 3 3 ) . The large segmen t s  of green snail illus trated by 
Auf enanger and Holtker ( ibid : Taf . IV ,  Abb . 2 1 ;  Taf . XVII , Abb . 64 )  arrived af ter 
the Europeans . 

In the B ismarck Fall region , includ ing the upper S imbai , and in the 
Kaironk Valley , o ld men recalled seeing a few small p ieces o f  green snail  all 
their l ive s . In the north-we s t , however , they remained rare , for only 
f ragment s reached the axe-maker s of the J imi before 1 9 3 3  and few passed int o  
the upper Wahg i  unt i l  later . Thes e  intermit t ent suppl ies probably came f rom 
the scattered settlements  of the Yuat River and south Sepik area , for , by the 
early 1 9 30 s , green snail  was an impor tant shell in the middle Sep ik , 
originat ing at Walis  I s land and coming f rom the north coast  over trade routes 
cros s ing the Prince Alexander Range (Mead 1 9 38 : 16 2 ) . Karam informan t s  said 
that there had been a s l ight increase in the supply before the war and that 
a t  this t ime the f low f rom the north-we s t  had been supplemented by new 
arrivals f rom the Asai Valley to the nor th-eas t .  Tho s e  coming t o  the Gentle 
from the Hills region increased in number dur ing the early years of the 
twen t ieth century , and at  this t ime thes e  shel l s  began to circulate in the 
upper Chimbu Valley and gradually spread south , reaching the lower Wahgi in 
minute quan t i t ie s  j us t  before 1 9 3 0 . Dur ing the 1 9 3 0 s  sect ions of green snail 
cut mo s t ly from shells  introduced by the Europeans were traded in increas ing 
numbers into the Tua ,  Kamb ia and Poru reg ions and for  a very sho r t  t ime after  
the  war a few even reached the  Foraba and Tundawe speakers of  the  Tebera reg ion . 

1 Some ma lacolog i s t s  di sagree , v i z . Sarramegna 1 9 6 5 : 2 0 ,  P l ate V ,  F ig . 1 0 ,  ' Lithoaonus mi l lepunatatus 
Lam . ' .  
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No green snail  entered the area f rom the south . This  mo l lusc seems to 
be more  common in nor thern waters , par ticularly around o f f shore island s and 
in the s trai t s , and appears to favour depths greater than 10 m ,  though this 
may be par t ly the result o f  commercial f ishing ; i t  does not l ive in the 
Gul f o f  Papua and is  not mentioned as being in Torres S t rait  wa ters by 
Yonge ( 1 9 3 0 ; Meyer 1 9 1 0 : 4 1 3 ; A.  Hinton pers . comm . 1 9 6 8 ) . The shell was 
probably rare in nat ive ornament before commercial f ishing for green snail  
began late in  the  nineteenth century , and i t  seems that  the  twent ieth century 
boom in the indigenous inland trade in green snail was a by-produc t o f  
European indus try . The implicat ions for t h e  pearl s h e l l  t rade would bear 
inve s t igat ion . Troehus , however ,  which began to  be f ished commercially a t  
t h e  same t ime , 1 was not in demand inland , and when J . L .  Taylor a t t emp t ed to  
introduce i t  in  the  Wahgi Val ley , it  wa s refused (Daniel Leahy pers . comm . 1 9 6 8 ) ! 

But Troehus had always been available on the coa s t  whereas green sna i l  was a 
deep water species . In view o f  this , i t  i s  p o s s ible that all  regular inland 
trade in green sna i l  p o s t -dated the commencemen t of commerc ial f ishing . In 
contras t ,  pearl shel l  grew in shallow water unt i l  f i shed out by commerc ial 
f ishermen . 

The ornament s o f  cone shell  were  o f  two main shapes , both cut from the 
spire at the p o s t er ior  end , one in the form of a d i s c  ground f la t  on the 
ins ide to remove the whorls  completely and the o ther in the form o f  an 
annulus , usually with the marks o f  the whorls  s t i l l  showing . ( I t  wa s the 
s econd form which was imi tated in porcela in and glas s and later plas tic  by 
Europeans , see , e . g .  Auf enanger and Holtker 1940 : Taf . I I ,  Abb . 16 ;  S imp son 1954 : 
fac ing pages 14 , 1 90 . ) 3 A very f ew of the annulus form reached the Tebera 
region f rom the Papuan coas t dur ing the f i r s t  30  years of this century . They 
were worn as earr ings , as they o f ten were on the coas t , a slot  being cut 
through the annulus to  s l ip over the lobe and closed with gum . The central 
hole tended to  be smaller than on the examp les from the north coas t . The 
sources of these she l l  pieces  can have been no closer than Torres Strait  and 
Yul e  I sland , where ,  a l though they were minor ornament s  in their own r ight , 
many were o f f-cut s from the produc t ion o f  prec ious armshells , broad bracelets 
o f  cone shell  valued from Torres S t ra i t  to  the Louis iades as we l l  as on the 
north-ea s t  New Guinea coas t . 

However , mo s t  o f  the annuli ent ered the area from the north-eas t ,  only 
the smaller specimens being traded inland ; coastal o rnament s  incorporat ing 
these shells had much larger one s than were ever seen in the s tudy area ( see 
for examp le A. Bae s s ler 1895 : Taf . VI )  and in 1 9 3 3  thos e  retained by the Gentle 
o f  the Bismarck Fall were generally larger than tho s e  traded on to the Chimbu . 
By 1 9 3 0 , s ome had reached the upper J imi Valley , the middle Wahg i  and nor thern 
Dom language area , rap idly extend ing south to  the Wahgi-Asaro j unct ion and 
into the Tua region in the late 1 9 30s . They were worn as necklaces ,  bandeaux 
and p endan t s . 

In the Wahgi and J imi regions this f o rm overlapped with discs  �oming 
from the nor th-west . The s e  o f ten had a small central hole , and occas ional 
small  ho les  drilled a t  oppos i t e  edges showed that s ome had once formed part 
o f  a necklace or headband , but their chief charac t er i s t ic was a slot  cut from 
the central hole t o  the edge ( in this resemb l ing the Papuan earring s )  so that 
they could be worn in the septum .  The gap was reduced a t  the periphery with 
gum . Thes e  came from the wes t ,  and their origin is uncertain . They were 
prominent on impo rtan t men in the upper Wahgi when the Leahys and Taylor 
arrived and a few men had them as  far east  as  th e middle Wahgi Va lley . 
Even after Europeans had been d i s tributing cone she l l s  for  a few years , 

1 Like pearl shel l and green s n a i l  she l l , Trochus was u sed for cos tume j ewe l l ery , buc k l e s  and 

buttons . 

2 Aufenanger and Holtker ( 1 9 4 0 : 1 5 ,  5 4 ) , refer to Trochus rings among the Gende but I be l i eve that 

the s e  were Conus . These authors a l so refer to ' mothe r-of-pearl sna i l s  ( Nauti l u s  pomp i l iu s ) '  

wh ich I th ink were green snai l ,  though occasional nau t i l u s  she l l s  were used along the north 
coas t : they are comparat ive ly frag i l e . 

3 Brac e l e t s  patterned on trad i tiona l bang l e s  of Conus , Trochus and Tridacna were a l s o  made , in 

add ition to counter feit OVu la ovum , dog ' s  teeth and boar ' s  tusk s ,  the latter said to have f a i l ed 
because they we re a l l  l e ft-handed . Were the se rings or brac e l e t s  the ' frame s of sma l l  round 

mirrors ' seen near the Koronigl Va l l ey by Taylor in 1 9 3 3 ,  mentioned in Chapter I I I . 
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their va lue in the upp er Wahgi Val ley was s t i l l  ha l f  a grown p i g  and only 
a mino rity of men had them (Vicedom and Tis chner 194 3- 8 : 10 6 ) . Like baler 
shells , they had reached the southern J imi Va lley axe-makers during the 
decade before contact but did no t pass  acro s s  that va lley or to i t s  head 
unt il the late 19 30s . Very few indeed reached central Kambia be fore 19 3 3  
and eve rywhere else  they a re po s t-European . 

Dis cs  l ike th ese were us ed  as ne cklace s on the coas t o f  we s t ern Pap ua 
(Land tman 19 3 3 : 4 1 )  but typ ical ne cklace holes are absent from mo s t  examp les 
in the wes t e rn  highlands . Ganus spire s  were common on S ep ik River masks 
but they we re us ually smal ler and with much of the whorl s t i l l  attached , and 
var ious parts o f  cone shel l s  we re us ed as personal o rnament s there and in 
the hills  t o  the s o uth . I have no t s earched pub l ished in forma tion on the 
we s tern highlands or southern parts of the Sep ik re gion for  s ta tements about 
the shell trade but some clues are known : Me ggi t t  was told tha t th e Ip i l i  
Enga o f  the Porgera Valley received cone shell dis cs from the wes t  u p  the 
Lagaip Valley ( 19 5 7 : 40 )  and a number o f  patro ls from the Porgera and Laiagam 
patro l  p o s t s  have remarked on t rade links towards the no r th (Hicks Por gera 
PR 1 1 964-5 : 2 1 ; Treut lin Laiagam PR 2 19 64-5 : 3 ; Hende rson Porgera PR 1 1 9 6 6- 7 ) . 
On presen t  in forma t ion , trade routes from the wes t  and nor th-wes t ,  ul t imately 
t rans-Sepik , we re the s ource o f  the Conus discs  whi ch entered the s tudy area 
from the wes t .  

P iece s  o f  b roken cone she l l  armbands en tered from the south-eas t ,  drilled 
and sewn toge ther as b race l e t s  or  sewn to lengths o f  rope . They we re known 
only in the eas tern p ar t  o f  the Tebera re gion and the s outhern part of the 
Tua region and we re wo rn ma inly as b racelets . Bef ore the war they were few 
in number but like all  o ther she ll o rnamen ts , increas ed during the 1950s . 
Mo s t  seen even today appear to be very old , f o r  the o r iginal broken edge s  
are smoo thly polished over o l d  b reak- scars from years o f  handl ing and we ar . 
Re cent ly s ome unb roken armband s have arrived , poor examples o f  tho s e  valued 
on th e coas t .  They come f rom the people o f  the midd le  Purari , s ome poss ibly 
via the upp er Pio River , and to date are the only c lear l ink with the Va ilala 
Rive r and the Toaripi speakers of the eas tern Gul f co as t . In fo rmer t imes , 
when old armsh ells be came broken , they seem to  have b een made up into 
compo s i te o rnaments and traded inland . A fine examp le of a gauntlet  for the 
lowe r arm featuring the equiva lent of four upp er-arm b racele ts  was collec ted 
in 1920 from the Va ilala area and is now in the Aus tralian Mus eum , Sydney 
( E 2 6 3 3 1 ) . This  par t of the coas t was p robab ly the s o urce of many o f  the 
s imilar cone shell piece s  t raded to the Kukukuku and re ferred to earlier . 
Map 7 shows the t rade in gr een snail and cone she ll . 

Mino r she l l  o rnamen t s  were o l ive shells  (Oliva sp . o r  spp . ) , t i ger cowries 
( Cypraea tigris L . ) and rare examples of  o ther cowries common in the inter- t ida l 
zone . 

A headband o f  olive shells  toge ther with what appeared to  be an imitat ion 
o f  it  in oval beads (P late 1 7 )  was seen in the Tauya Valley at  the south-ea s t ern 
end of the Bismarck Fal l .  The owner was content to  s e l l  the o l ive shell band , 
which appeared t o  be very old , but refused t o  part wi th the o ther . All the 
shells seemed t o  be o f  the same species , Oliva ?carneo la Gmelin . There had once 
been more , he said , but they had been replaced s ince the war by these  new thing s , 
also  thought t o  have come from the sea . 1 Both were  known by the same name , 
itiki, and came from acro s s  the Ramu River . The only o ther reg ions in which 
o l ive shells  were recognis ed ( though none could be produced ) were in the Hills , 
Ramu and Asaro ; they had never been very common , i t  was said . (There are more 
o f  them in the eas t ern highlands . )  

Tiger c owries  were rare in the Wahg i ,  Kamb ia and Bismarck Fall reg ions ; 
they d id no t appear t o  be  known elsewhere in the highland s or in the southern 
lowlands .  Where they were known , some people said that they had been seen from 
t ime to  t ime for as long a s  men could remember , others said that they had no t 
been seen unt i l  a f t er the white  men came . The shells  were rare enough for both 
s tatements  t o  be true , not only for ind ividual informants  but for whole 
local i t ies . The f ew specimens s een in 1968 were very o ld , whitened to varying 
degrees by abras ion and oxidat ion (unintent iona l )  of the formerly brill iant 

1 That any o f  them c ame from the s e a  wa s modern knowl edge throughout the study area , except in the 

H i l l s  region . 
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surface . D i s t r ibut ion o f  knowledge of  them sugges t s  that they had come via the 
Hills  region but I d id not know o f  the ir presence in the highland s when 
int erviewing in the Hills and Ramu regions and none were produced or mentioned 
there at  the t ime . The d i s t r ibut ion of  t erms for the type (nearly all language 
group s shar ing the one name ) sugge s t s  a shor t his tory but und eveloped terminology 
may alt erna t ively or  add i t ional ly indicate rar ity or unimportanc e . 

The only o ther shells  obs erved in the f ield were  occas ional cowries  o f  o ther 
species , some t ime s as the c entral shell or group o f  shells in necklac es o f  money 
and r ing cowr ies . They were only in the Wahgi reg ion , especially in the wes t ern 
Wahgi , and were uncommon even there . However , the d i s t r ibut ion of shell  types 
in 1968  was not the same as i t  was in 1930 and i t  i s  p o s s ible that , in spite o f  
the wear apparent o n  some o f  them , these  shells  had been traded u p  t h e  Wahgi 
Val ley s ince tha t t ime . As a shell type became d evalued in one area , i t  was 
traded out in inc reas ing numbers t o  where i t  was s t il l  valued , and a wes tward 
movement o f Cypraeidae seems t o  have cont inued a f t er contac t . The odd c owr ies 
d id not appear t o  be  modern and the Arabian cowr i e  was recognised by Taylor 
( 1 9 3 3 : 6 6 ) ; . some of  the s e  larger cowr ies are v i s ible in pho t ographs t aken at  and 
s oon a f t er contact (e . g .  Leahy 1 9 3 6 : facing page 2 4 4 ; Sp inks 1 9 3 4 : facing page 4 1 6 ) . 
When shells  were being discussed , the s e  were never men t ioned - they were an 
ins ignif icant element . Two seen in the middle Wahgi and one in Chimbu app eared 
to be Arab ian cowr ies (Cypraea arabica L . ) and a necklace collected near Mt Hagen 
by A . J .  S t rathern and kind ly shown to me included wha t  was thought to  be one 
Arab ian cowr ie and four snake-head cowries (Cypraea caputserpentis L . ) .  

Consp icuously ab sent were a number o f  she lls valued elsewhere in New Guinea , 
r ings o f  the giant c lam (Tridacna gigas L . ) ,  very valuab le on the north coast and 
in the Sep ik , bangles of commerc ial trochus (Trochus ni loticus L . ) popular along 
the nor th-ea s t  coas t , necklac es of cylindrical and d i s c- shaped shell beads 
prominent along the north-eas t coast at  the turn o f  the century , the black- l ip 
pearl oyster , (Pinctada margaritifera L . ) and the gr een cat ' s  eye ( the operculum 
of  Turbo petho latus L . ) .  

PAS T PATTERNS IN THE SHELL TRADE 

The grow th in the she l l  t rade dur ing the first  30 year s o f  this cen tury 
was one o f  the factors whi ch for ced this s t udy to adop t a f irmly his torical 
approach . S ta temen t s  ab out the ar riva l of new she l l  varie ties during 
in fo rmants ' lifetimes , about  the general dea r th of sh ells in the ear ly years  
of  the twen tieth cen tury and ab out the long- term supp l an t ing of  ornaments made 
from plants , birds and land animals by o rnamen t s  of sea shel l s  are we l l  
evidenced and are unexcep t ionab le ;  b u t  wha t i s  one t o  make o f  ca tegoric s t atemen t s  
t o  t h e  e f f e c t  t h a t  some o f  the mo s t common she l ls were in troduced fo r the f ir s t  
t ime dur ing the last  decades o f  the nineteenth century and tha t i n  s ome pa r t s  
there were n o  shells  a t  all  i n  about 1900 ? S uppor ting s ta t ements b y  Europ ean 
observers , one of them based on in forma t ion ga thered mo re than a gene ra t ion ago , 
have alre ady been cited . 

Fo r groups living in areas which , for the present inhab i tan t s  a t  lea s t , 
are newly s e t t l ed , for examp l e , the i s o lated , spar s e ly populated and he avily 
fore s ted Kamb ia and Tua re g ions , it is plaus ib le that a l l  shells  could have b een 
absen t in the t ime of the grand fathers o f  men alive today , especially i f  the new 
settlement had o c curred during tha t or the preceding generat ion . Wha tever the 
reason for  the mi gra t ion b ut e specially if it wa s due to war fare , the immigrants  
would have had a new environmen t to exp lo i t and adap t to , new so cial and economi c 
links to es tab l i sh , new t rade routes to develop . I t  is feasible that the 
s eve ring o f  p a s t  links coul d las t a genera t ion and that new l inks could take a 
generation to forge . We have s een elsewhere in New Guinea , documented in the 
case of knowle dge of iron , tha t a lap s e  o f  three gene ra t ions , say 75-90  years , 
was quite s uf fi cien t  for memo ries o f  ear lier cond i t ions to be  lo s t . For these 
people , shells  could conceivab ly have been a who l ly new phenomenon ,  even during 
t he t ime o f  men alive today , an d I bel ieve th i s  to be  th e explana t ion of , f o r  
example , th e l a t e  arr ival o f  cowries i n  the val leys o f  cen tral Kambia . 

But what  o f  tho s e  areas wh ere intens ive agricul tural s e t t lement is  o f  
proven an tiquity , s uch a s  the Wahg i  (Go l s on e t  a l .  1 9 6 7 ;  Go l s on in pres s a ;  
in press b ) ? We know that sea she l l s  have been used as o rnamen t s  in the 
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gene ral area for a t  leas t 6000 years and probab ly longer , for a b roken ground 
and p o l i shed j uvenile b l a ck- lip pearl oys ter , Pinctada margaritifera L . , was 
recovered f rom a level o f  gr eater age in Kiowa ro ckshe l te r  near the Mai Valley 
j us t  on the Asaro s ide of the Asaro-Wahgi boundary ( S . Bulmer 19 6 6a : l05 ; 
pers . comm .  1 9 6 8 ) . Les s than 10 miles eas t  o f  the s tudy area , in Kaf iavana 
ro ckshe lter in the lower Dunant ina Val ley , Whi t e  found four money cowries  s ome 
9000 years o l d , three with the i r  b acks remove d j us t  as they are today , and one 
p o s s ib ly marine ga s tropod even o lder ( 1 9 6 7 : 2 7 9 , 2 80 ,  29 7 ;  19 7 2 : 9 3 ) . I t  is 
pos s ible that they we re b ro ught  by early set tl ers but trade wi th the coast is 
the mo s t  l ikely exp lana tion . Th e exis tence of coas tal trade l inks two o r  three 
thousand year s af ter the ear l i e s t  p roven o c cupa tion of the central hi ghlands 
( S . Bulmer 1 9 6 6a : l5 ;  Whi t e  1 9 6 7 : 4 36 ; 1 9 7 2 : 14 7 )  should o c cas ion no surpris e ;  i t 
i s  un likely tha t the o ldes t o c cupation s i t e s  so far found represent the c amp s i t es 
o f  the firs t p ioneer s e t t l ers , and the present  s t udy has shown that trade , 
in cludin g  trade in s ea shell s , took place a cro s s  parts o f  inland New Guinea 
whi ch were ' vir tually uninhab ited ' .  

Bulmer and Whi t e  have also  shown that s ea she l l  o rnamen ts ( and s ome fresh 
wa ter she ll imp l emen t s  and p o s s ib ly o rnamen t s )  continued to be used in and near 
the s tudy area from time to t ime during sub s equent mil lennia . Leve l 2 of Kiowa 
rockshelter (younger than 5000 years but p robab ly o lder than 2 000 ye ars )  yielded 
a curved p iece of Trochus ni loticus and a cockle she l l  (Arca granosa) with an 
inden tat ion a t  the hinge end , bo th resemb l ing sep tum o rnaments o f  to day though 
fashioned from d i f f erent sh ell specie s . Yuku rockshe lter , less than 2 0  mi les 
( 32 km) we s t  of the Wahg i region , yie lded fragmen t s  of wha t  was p robab ly 
black-lip pearl oys ter and two wo rked money or ring cowrie s ( S .  Bulmer 1966a : 9 2 ,  
9 8 ,  1 19 , 120 ; p er s . comm .  1 9 6 8 ) . Whit e ' s excava tions provided s i mi lar data . Niob e 
(Nombe)  rockshe l ter ( l ike Bulmer ' s  Kiowa , near the Mai Val l ey and the Asaro-Wahgi 
boundary ) contained in its d i s turbed upp er hori zon o f  unc ertain age , two fragmen ts  
o f  Oliva carneo la and one p robab ly o f  ring c owrie ( 1 9 7 2 : 1 3 1 ) . In central Chimb u ,  
Omkombo go she l ter  contained shell fragmen t s  throughout , wi th a n  e s t ima ted maximum 
age o f  anywhe re from 400 to several thous and ye ars (White 1 9 6 7 : 35 ,  3 7 , 38) . 
This 3 m deep depo s i t  was further excavated in 1 9 7 1  by Mary-Jane Mountain ,  who 
believes it to be all  pos t-Pleis tocene (pers . comm . 1 9 7 3 ) . It app ears to r epresent 
an accumulation of a t  lea s t seve ral hundred years . The upp er levels contain 
dri lled shel l s  o f  p robab ly fresh water mus s e l , and two o ther she l l  ornaments  
were recovered from the  upper half , an  Oliva ?carneo la drille d  thro ugh the  spire 
and a 1 cm diameter r ing cut and gro und from a p robab ly mar ine gas tropod . Thr ee 
Cypraea ?annulus specimens came from a dep th of 2 m toge the r  with a sma l l  
Nassarius s p . , all  wi th the dorsum removed i n  t h e  modern s tyle . Near the 
b o t tom of  the depo s i t  was a 5 x 2� cm piece of the an terior end of Conus 
leopardus whorl ,  ground along one 5 cm ed ge l ike a mo dern cone bangle but 
wi th the o ther 5 cm edge b roken roughly from the s pire . At Ka f iavana a do g 
whe lk was found in leve l I I I , a money cowrie in l eve l I I  and an o l ive shell 
toge the r with ano ther p o s s ibly marine she l l  in level I .  P ie ce s  o f  an 
e s t uarine b ivalve (Ge loina. spp . )  were also  presen t , one in level IV , two each 
in levels I I I  and I I , and three in level I .  There is  a radiocarbon da te o f  
2 7 40 ± 1 70 B C  (ANU-42 ) f o r  the base o f  level I I , a f t er wh ich the site  was 
probably used much less for 2000 years or mor e  (Wh i t e  1 9 6 7 : 2 7 9-81 , 3 30 ; 
1 9 7 2 : 109 ) . Ei ther none o f  these she lls  had been wo rked o r  the fragmen t s  were 
too sma l l  to show i t . 

Fifty mil es ( 8 0  km) to the east  o f  the s tudy area and closer to  the 
Huon Gulf , Whi te ' s  Aibura and Batari excavations showed mo re she l l s  and a 
gr eater var iety , mo s t , however , o f  re cent date . At Aibura they were all 
younger than 1180 ± 100 AD ( like the p o t te ry )  but showed s ome species 
differen t iat ion between the four upper l evels in whi ch they o ccurred , though 
the mo s t  common shell , commercial t ro chus , was in all  o f  them and ring cowrie 
was in 1 ,  2 and 3 .  Leve l 4 had two o l ive she l l s , part o f  a Tri ton ' s  trump e t  
shell and a p l i ca ted do g whelk , o n e  o f  which also  o ccurred i n  level 3 .  Leve l 
2 had a Murex o r  Cymatium she ll and leve l 1 had an egg cowrie ( 1 9 7 2 : 60 ) . 
Ba tar i cave contained an estuar ine b iva lve ( Geloina. s p . )  a sand sna i l  
(Polinices sp . )  and two o live shell s , a l l  o lder than 1100 ± 5 3  AD (ANU- 3 9 ) , 
and from un s tratif ied context s one spe cimen o f  Trochus , three Ge loina , two 
do g whe lks , two o live she l l s , an ark shel l , tusk she l l  and ne rite  were 
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re covered . On ly the neri te  was obviou s ly worked but in addi tion four shell 
o rnaments were fo und , three b eads ( two discoid and one cylindr ica l )  and a 
dr i l led s liver o f thin shel l , the las t  dat ing from before 1100 AD and the 
o thers f rom d i s t urb ed depo s i t  ( ib i d : l 5 ,  18- 19 , 2 2 ) . 

The low incidence o f  worked shell  found archaeo l o gical ly sugge s t s  a 
maj o r  change in fabrication and t rading prac t ices , f o r  unworked sea shells  
did  no t reach the central highlands in  twenti eth cen tury s t one-age trade , 
no t even unde r the inf luence o f  European commercial shell f i sh ing . But the 
dif f e rence may be mo re apparent than real - it may be based on ne ga tive 
evidence . While one of White ' s  ve ry early cowri e  she lls at Ka fiavana appears 
to have been a who l e  shel l and unwo rked , I f ind i t  impo s s ible to tell f rom 
mo s t  o f  the pub li shed data whe the r the o ther specimens lacked evidence o f  
workin g s imp ly because they we re fragments  whi ch wo uld no t normal ly bear sign s  
o f  i t .  

S ome o f  the spatial pattern found i n  twen t i e th c en tury s t one -age t rade 
is refl ected in the sparse archaeo logical record , in tha t  money and / o r  r ing 
cowries were fo und in b o th eas t and we s t ,  egg cowrie and o l ive shells were 
found only in the e a s t  and p earl she l ls were found only in the we s t ;  however 
the pear l shells we re o f  a d i f feren t  species and were thousands o f  years old . 
The only common elements in the temporal patterns a re the o c currence o f  money 
and / o r  rin g cowr i es in both ancient and modern t ime s in eas t and wes t ,  the 
anc ien t and mo dern o ccurrence o f  dog whelks in the eas t and the re cency o f  
e g g  cowr ies where they o c cur . In gene ral , o l ive shel ls are also recent , 
excep t for  two older than 850 years at Batari in the e a s t . 

The ar chaeological samp l es are very smal l ;  desp i te the large eas t-we s t  
dis tance , proximity t o  the eas t coast and an enormous t ime s ca le , only 14  
spe cies  are  rep resen t ed , compared with 1 2  in use during the twentieth century . 
Only five s p ec ies are common in both  group s ; within the s t udy area , only two . 
In this area the additional she lls  in the archaeo logi cal record are a l l  old , 
the Trochus and the cockle shell probab ly mo re than 2000 years and the 
b la ck- lip pearl shell mo re than 6000 year s ; the shells common to b o th oral 
and archaeo l o gi cal evidence , o l ive she l ls and r ing and / o r  money cowries , o ccur 
in recent leve l s . 

Dur ing the cou rse o f  the present inquiry s ome she lls o f  low incidence and 
va lue may have b een overlo oked but if so they wil l  be f ew and of very l imi ted 
d i s tr ibution.  Mo reove r ,  i f  found later , i t  will be hard to  be cer ta in tha t 
they date from p re - contact t imes , for whi te men tried a number o f  new varie ties 
wh i ch failed to  win ac cep tance . 

How repre sentative is  the archaeolo gical data ? Ethno graphy sugges t s  tha t 
minor she ll o rnamen ts wer e no t dis carded unt i l  badly b roken , maj o r  shell 
o rnament s i f  broken we re repair�d o r  re-used in o ther fo rms , and tha t the mo s t  
valuab le were worn only o n  spe cial ceremonial o ccas ions ; a t  leas t during a 
period o f  6000 year s  when set t led agr icul tural communi t ies can reas onab ly be 
postulated (Go l s on in press b ,  MS 1 3) rockshelters are unlike ly to have been 
used for ceremon ial ga the r ings . The excava ted she l t e r s  in and near the s tudy 
area do not appear to have been no rma l hab i t a t ion s i te s  at lea s t  during the 
latter part o f  th is  period and pe rhap s fo r much longer , so  that shells found 
there may be unrep resent a t ive of the full range of spe cies  owned . 

Doe s the archaeo logical re cord over lap the t ime s c a l e  o f  oral t rad i t ion 
o r  is the re a lacuna of several hundr ed years ? The s i te within the s tudy area 
where s t r a t i fied overlap i s  po ss ib l e  i s  Niobe (Nomb e )  in the Asaro region ; at 
Kiowa and Ornkomb o go presumably the surface only can b e  a s s umed to be  of re levant 
age . Wha t l i t t l e  evidence the re is t ends to s upp o r t  the s tatemen t s  of informan t s , 
for the two species pre s ent  at Niob e , Cypraea annulus and Oliva carneola , were 
bo th said to have been present in the Asaro re gion be fore 1 9 0 0 . The 
archaeo log ica l p i ct ure of shel l  d i s t ribution throughout the central and eas tern 
hi ghland s is  one o f  areal divers i ty and is  ana lo gous to cond i t ions des cribed 
for the periods around 1900 and 1 9 30 , with two sp ecies common to  mo s t  par t s , 
and s ome areas wi th species p e culiar to thems elves ; i t  also  shows temp o ral 
cons t ancy in s ome species and change in o thers . 

The 3 0  years s ince 1900  saw the use  o f  at least 1 2  species o f  mar ine 
shell in the central highlands ; seven of them were archaeo log ically ab s ent 
from bo th the central and eastern highland s in earlier t imes , though it is  
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uncertain how much we ight can be put on that . The archaeological sample is 
drawn from a much larger highland s area yet mo re than 10000 years of 
occupa t ion has lef t a record of  only 14 marine spec ies , f ive o f  them also 
being used in the twentieth century . I t  is  a comparison be tween the record 
o f  little  mo re than one genera t ion o f  New Guinean traders and the record left  
by more than 400 generat ions . Whatever the archaeological sampl ing error in 
terms of total numbers , in terms of species it is unl ikely to invo lve a factor 
remo tely approaching 400 ; under-representat ion can explain only a small part 
o f  the comparat ive pauc ity o f  shell species in the long archaeological record . 
Shells may well have been less  numerous t rade items in the past . The pres ence 
of  nine species no t used during the ' e thnographic present ' sugges t s  that the 
constantly chang ing trade patt erns evidenced by the ethnographic data ext ended 
far int o ant iqui ty . 

The sum of the evidence s trongly sugges t s  tha t for mo s t  o f  the s tudy area 
old men who said that there were no shells  when they were children or when 
the ir immediate ancestors were alive were mis taking ext reme poverty for to tal 
ab s ence or at least  exaggerat ing i t , but i t  also shows tha t they were right in 
saying tha t during the course  o f  their l i fet ime the ind ividual value and 
quantitat ive impor tance of mo s t  o ther ornament s  was largely destroyed by a 
grea t inc rease in the numbers and varieties o f  shells  traded into  the s tudy 
area ahead of the Europeans . 

Some o f  the caus es o f  the areal and temporal variations in shell species 
and in ornament s tyles in the inland in the dis tant pas t and in the late 
nine teenth and early twen t ieth century were probably the same . Some changes 
were no doub t  engendered by changes in shell selec t i on on the coa s t , for 
reasons which it  is no t p o s s ible to  examine from inland data ( though the 
select ion crit eria and processes  for feather ornament s  may be analagous ) .  
Al though informants  said that spec i f ic types o f  she l l  were asked for from t ime 
to t ime and that some f eed-back of informat ion took place in this way , it is 
doub t ful if  it  can have been effec t ive over great dis tances exc ep t in the mo s t  
general and long-t erm s ens e .  In any case , reque s t s  were made o n  the basis  of  
known accep t able types ; while demand help s to  account for the maint enance o f  
supp lies and increases i n  quantities  supp lied , i t  canno t explain the introduc t ion 
of  new types . Supp l iers tended to trade their lea s t  valued shells ; inland , 
perhap s any shell was to s ome degree acceptable for minor ornament and the 
introduc t ion o f  new types was largely due to the nature of  the ' low co s t ' 
species available on a par ticular coas t . But for a shell type to become 
valuab le and in wide demand it probably had to meet  spec ific  local aesthetic 
criteria o f  the moment , t o  be suited to  a part icular ornamen tal niche regarded 
there and then as des irable to fill , and to be available in certain minimum 
quant i t ies . For widespread accep tance there may have been a quantitative 
threshold , and onc e this was crossed the demand for and value of a spec ies 
cont inued to rise faster than the supply . From the evidence available , i t  is  
unlikely that supplies were ever suf f ic ient to  produce a loss  o f  value and 
market collap s e  like that which followed European spend ing of shells  in the 
twent ieth century . 

For species t o  be elevated to the role o f  princ ipal ornament s  and 
supreme valuables , they probably had to  be remarkab le in s i z e  or beauty and 
to remain in relatively short  supply . Some items which would otherwise have 
remained minor because of their small s i z e  or large numbers gained added value 
by being made up into  large composite  ornamen t s , l ike the headband s and 
breas tplates  displaying mas sed numbers of dog whelks and cowries . Also , as  
happened with o ther manufactures l ike certain forms o f  salt  and ceremonial 
axes , once a shell type achieved a special role in the r i tual o f  social 
relat ions , its value was further enhanced and pro tected . 

What could cau s e a particular species to go out o f  u s e ?  J . P .  White 
suggested  (pers . comm .  1968 ) that  a decrease in the quantities  suppl ied would 
have led to a loss  of  value . This is  conceivab le only in the case o f minor 
ornament s  and then only if they were subj ect to changes of fa shion . Fashion 
affected the cho ice 0£ p igment s  for personal adornment , and changes in fashion 
in the use of  minor ornamen t s  have been noted s ince contact , but in cond it ions 
of  over supply . In former t ime s small dog whelks took the place of the seeds 
of  Coix laahryma-jobi on necklaces , bracele t s , baldrics  and bandeaux in a 
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number of regions , but no t because o f  a decrease in supply . As supp lies 
became ava ilable , s ea shel l s  and s ea shell  p ieces replaced fragmen t s  of  
cassowary egg she l l . The shor t- supply hyp o the s i s  merely shif t s  the que s t ion 
to the supp ly s ide , and the evidence is  that before 1900  she ll supp lies  were 
never large enough to permit any type t o  be d i s carded . On the demand s ide , 
there are no examp les o f  e s tablished ornament s  l o s ing their place because o f  
shortages ; o n  the contrary there a r e  examp les from t h e  north coa s t  o f  
New Guinea (and i n  Borneo and Micrones ia )  o f  introduced g l a s s  beads and 
brace let s inc reas ing in value as they became scarcer and cont inuing to do s o  
af ter all fur ther supp lies ceased , ult imat ely achiev ing t h e  role o f  supreme 
valuables . 

The quantit ies o f  shells  shipped inland in tradit ional t imes can have 
l it tle e f f e c t  on their total  avai lab ility on the coa s t , and decrease or 
cessat ion canno t have occurred through natural shortages . However , changes 
may have o ccurred in the relative value o f  d i f f erent shells  on the coa s t  and 
this  would have influenc ed the select ion of species s ent inland . 

In spite  o f  Whit e ' s  emphas i s  on the cont inuities o f  cul tural history in 
inland New Guinea ( 1 9 7 2 : 14 8 ) , he and o thers have provided and discus s ed 
evidence for  s ome maj or d i scont inui ties ( s ee esp . S .  and R .  Bulmer 1964 ; 
S . E .  Bulmer 1966a) , interrup t ions and changes which appear to  be  reflected in 
aspec t s  o f  s t one tool kits , in the introduc t ion and abandonment o f  s t one 
pestles ,  mortars and f igur ine s , the introduct ion and abandonment within the 
s tudy area o f  s t one club s ,  innovat ions in sub s is tence prac t ices includ ing the 
beginnings of agricul ture and the introduc t ion of new crops , and change s  in 
the manufacture and trading of pottery . The supp lies of goods dependent on 
t rade were more suscep t ible to disrup t ion than supp lies  dependent on home 
produc t ion , and tho s e  arr iving by long-d i s t ance trade were the mo s t  vulnerable . 
I t  is highly probab le that t rade in sea shells  was always subj ect  to long-t erm 
int errup t ions and re-or ientat ions . 

Long- and shor t-term var iations in spec ies and quant ities , inc lud ing to tal 
interrupt ions to supp lies from par ticular sources , were caused by changes in 
the or ientat ion o f  t rade routes and the a c t ivat ion o f  new t rade l inks brought 
about by many d i f f erent things , populat ion growth and migrat ion into uns e t t led 
areas and into areas previous ly oc cup ied by others , f luc tua t ing for tunes o f  
war , changes i n  the patterns o f  enmity and all iance and i n  t h e  organisat ion 
of marriage t ie s , the discovery and development of new inland resources and 
new skil l s , and the emergence of different group s at d i f f erent t imes as  
dominant in localities  favourably s i tuated for middle-man trading . 
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V I I I  CONCLUS ION 

INTRODUCTION 

The overall patt erns of  trade within the s tudy area were outlined in 
Chap ter IV and details of trade in key goods both within and beyond the area ' s  
boundaries were g iven in Chapters  V ,  VI and VII , general points  about cul tural 
adap tat ion t o  resources , skills and favourable locat ions and changes over t ime 
being made where they could b e s t  be ap t ly illustrated . Impor tant aspec t s  
discussed a t  length inc luded the technology o f  produc t ion f o r  both sub s i s tence 
and exchange , changes in the patt ern resul t ing from the reorientat ion of 
locat ional advantages , and the anteceden t s  of early twentieth century trade as 
ind icated by oral t rad it ion , early documented observat ions and archaeological 
f ind ings . Here , addi t ional details and general isat ions are presented about the 
traders , the t rade rout es , and the economic and soc ial context in which trading 
t ook place . 

THE TRADERS 

Wi thin the s tudy area , men dominated the produc t ion of trade good s , their 
transfer between individual s  and be tween group s , and their consumpt ion . Women 
were not involved in the produc t ion of impor tant goods l ike s tone axes , nor in 
the collect ion of the b e s t  pigment s or o il s , bird plumes and animal skins , 
cas sowaries and wild animals , nor , within the s tudy area , shell  ornament s .  The 
luxury crops l ike pandanus nut s  and fruit which in s ome par t s  f igured in 
exchanges , usually ceremonial , were men ' s  crop s . But women quarried and prepared 
clay for the potters , helped t o  collect grasses  for salt-making , produced mo s t  of 
the s tr ing and f ibre produc t s  made from garden and s emi-cult ivated p lant s  and 
some of tho s e  made from wild p lant s ,  made net bags and some clothing , and wer e 
the main labour force in the produc t ion o f  pigs . On the consump t ion s ide , the 
only items of which they were the principal users were p o t s , net bags and some 
c lo thing , but on special occas ions they were important users o f  pigments , oils  
and ornamen t s . They commonly wore minor shell  ornaments  and for special 
occas ions , such as  betro thal and marriage ceremonies , or the kill ing o f  the pigs 
near the end o f  a Wahgi region pig f e s t ival , they wore maj or shell ornaments . 
When goods were  being t ransferred in ceremonial exchange , women were o f t en 
invo lved in prominent but subordinate roles which var ied from p lace to p lace ; 
they were the public mourners o f  the pigs  they had reared , the wearers o f  
ornament s  received i n  bride-weal th payment s  or o f  dowry shells being g iven b y  the 
br ide ' s  group , and the formal receiver s of ' women ' s  things ' (net bags , bark-c loth 
and women ' s  clo thing ) being presented to the women o f  the groom ' s group at  
wedd ings . Bar ter was the provinc e o f  men : women ' s  roles in produc ing trade goods 
were recognised mainly in the case o f  transac t ions involving pigs , where it  wa s 
not unusual for part o f  the goods received t o  be demonstratively presented to  
the  woman to ease  her  sorrow at  the animal ' s  lo s s . However ,  in the case o f  
valuables , includ ing , usually , the p ig s  s h e  reared , s h e  was only t h e  cus tod ian . 

Every man took par t in ceremonial g i f t  exchange and bart ered on his own 
account when oppor tunity o f f ered ; there were no profess ional t raders , no 
merchants , no i t inerant pedlar s . The t rade delegat ions that travel s o  widely 
s ince pac ificat ion are a new phenomenon in this area ; formerly , armed par t ies 
rarely moved more than 8 to 10 miles in clos ely s e t t led par t s  and even among the 
sca t t ered hamle t s  o f  the southern l owland s ,  t ravel rarely exc eeded 12. to 15 mi les . 
The longes t  described ind ividual t rade l inks were those be tween northern Poru 
s e t t lements  and the wes t  Kambia people around Kegu and be tween the north-ea s t ern 
Poru and the Daribi of the lower Kaugel area . Even here , the d i s tance be tween 
the realm of close  kinsmen and the furthe s t  trade f r iends was l i t t l e  more than 
15 miles ( 2 4  km) and was covered in the course of dual purpose  trading and 
hunt ing exped it ions . In general ,  the closer the density o f  settlement , the more 
restricted was ind ividual movement ,  showing that the presence of  enemies ,  no t 
phys ical dis tance , was the principal obstacle . Only one case was c i ted where a 
par t i cular group of men were privileged to travel fur ther than usual among 
po ten t ial enemies - that of Gentle speaker s from the Bismarck Fall v i s i t ing t rade 
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fr iend s in the middle Chimbu Valley . Gentle l iving in the upper valleys of the 
central B ismarck Fall region had marriage t ies with the people of the upper 
Chimbu Valley but in f ormer t imes these  d id not extend t o  the middle valley . 1 

Nevertheles s , from t ime t o  t ime they moved beyond the normal l imit s  o f  a f f inal 
connec t ions t o  e s tab l i sh trade fr iend s further away . This wa s s t i l l  only a total  
o f  about 1 5  miles  (24  km) but  in  this  populous reg ion that  wa s a very long way . 
(Formal trade fr iend ship s were mo re impor tant in the mar i t ime trade , for , unl ike 
inland people , espec ially tho se in populous areas , canoe t raders regularly 
travelled beyond the terr itory o f  relat ives . )  Kokia and his bro ther Kond iagl 
of Dognbun near Duglpagl recounted a trad i t ion illus t rat ing that the chief 
protec t ion for the people from the B ismarck Fall was their reputat ion as sorcerers . 
Once , long ago , a Gentle man had been killed j us t  south of Duglpagl and that very 
same night a great land s l ip and l imestone rock- fall blocked the Chimbu River near 
i t s  j unc t ion with the Kwinigl and a number of men were drowned in the result ing 
f lood . Ever s ince then Chimbu men have invited Gentle visitors  to their homes and 
taken care to es tabl ish trade friends among them . 2 Of course , the people of the 
Chimbu Valley were dependent upon the Gentle for shell  valuables  and lowland s 
produc t s . 

Fear o f  sorcery by the Daribi helped to  protect  them in their contac t s  with 
Gumine and Nomane dialect sp eaker s in the south-ea s t ern Wahgi region , though the 
risk may have been less than that o f  the Gentle s ince the highland s popula t ion 
here was low .  They had n o  shell valuables to  o f f er , only feather s and skins and 
o ther forest  produc t s , but they saf ely visi ted the southern f r inges of highland 
s e t t l ement . Overall , there was a marked tendency for men invo lved in trade t o  
move uphill ,  that is  to  say , t h e  men of  lowland communit ies t ended to  t ravel up 
to the s e t t lement s  of tho s e  l iving at int ermed iate a l t itudes more  o f t en and 
further than men from the intermediate level s  trave l led down to them , and the 
same was t rue o f  trad ing relat ions between men o f  int ermediate alt i tudes and the 
highlander s .  This was brought about by two things , an extens ion o f  the patterns 
o f movement o f  daily life , and comparative fear . 

S ince they lacked the trapp ings o f  primi t ive aff luence tha t so impressed 
the f i r s t  whit e  visitors  t o  the highlands , one tends to assume that the people 
o f  the highlands f r inge and lowland s had a greater economic need than d id the 
h ighlanders and tha t  for this reason they could be expec ted to  t ake the 
ini tiative in t rade . Thi s  was not s o . The large highland populat ion had need s 
which , though they could have been me t from local produc t s , could bet ter and more  
eas ily be  me t with f ibres and woods  from the  lowlands . In add i t ion , tho s e  l iving 
on the out er l imi t s  of highland s settlement wanted the luxury of lowlands fruit s ,  
in particular oil  pandanus , and some wanted tree oil . More important ly , they had 
unsa t i s f ied and growing want s  for ornament s  and valuables , f ea thers and skins o f  
l owland b irds , the live creatures thems elves , and i n  par t i cular , s ea shell s . 
Their trading ini t ia t ive s , even in per capita terms , were a t  lea s t  equal to  and 
probably greater than tho s e  of the people around them . This  gains cons iderable 
support from the remarkable expans ion o f  trading , and in part icular trave l for 
trade , which developed in the highland s immed iately s ome safety was as sured . 
I t  began with carriers accompany ing the very f i r s t  patrols and has extended ever 
s ince . Expedit ions to the lowland s d id not begin unt il the 1950s  but within 
1 0  years Chimbu trader s , especially plume buyer s , had been reported as  v i s i t ing 
the far wes t ern highland s , the far eas tern highlands , the int er ior of  the 
F ini s t erre Ranges and the Rai Coas t . Dif ferences in trad ing ini t ia t ive , then , 
were no t reasons for the predominance o f  inland and upward movement s  in t rade 
j ourneys . 

Extens ions o f  the pat t erns o f  movement used in sub s i s t ence was a contribu t ing 
f actor . In the normal cour s e  of get t ing a l iving the men of the spars ely s e t t led 
lowlands moved much further than did the highlander s ,  par t ly because of their 
pat tern of · gardening , part ly because o f  their pat tern o f  forest  use , and par tly 
because o f  the wider movement required to  maintain s o c ial relat ionship s . Unl ike 
the intens ive economic and social domain o f  the highlander s ,  that of the fr inge 
populat ion was exten s ive and that of the lowlanders was more ext ens ive s t i l l . 

However , the ma in reason was the highlanders ' f ear o f  the lowlander s ' powers 

1 Nowadays they extend to  the Wahgi Val ley . 

2 How this was done has been described by Aufenanger ( 1 9 6 6 )  . 
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o f  sorcery . I t  is  true that sorcery by s trangers and enemies wa s always to be 
feared and that in s ome p laces such fears marg inally inc reased when former enemies 
were prevented by the Admini s tration from expre s s ing aggress ion by phys ical 
violence , but the phenomenon being stres s ed here wa s d i f f erent to  and separa te 
from the sor cery accusat ions made about fellow t r ibesmen or o thers seen as 
belong ing to  the same general cultural trad it ion , and i t  is  a phenomenon that 
men said had always exis ted . It was independent of the highlanders ' associat ion 
of  malignant spirits  with low-lying swampy places , though the re-inforc ing 
mechanism of disease was the same . When mo s t  highlanders t ravelled beyond the 
l imi t s  of  their own secur i ty c ircle , to borrow Lawrence ' s  term ( 1 9 64 : 2 4 ) , they 
feared mainly spears and arrows , but tho s e  living on the highland l imit s  were 
inhib i t ed in their movement away from co-linguis t s  by fear of  sorc ery . Because 
i t was impalpable i t  wa s much more to  be feared . There was a reg ional grad ient 
of f ear o f  sorcery by strangers , running from high country to  low country and 
probably qui t e  independent of local d i f f erences in sorcery prac t ice and belief . 
I t  wa s expressed f i r s t  by helpers and carriers recruited in each region and 
later aff irmed in s trong t erms by older informant s  in every group vis ited , always 
in ref erenc e to the peop l e  of the reg ion below them , never about their upland 
neighbour s .  The Chimbu f eared the Gentle and the Gentle f eared the Ramu people ; 
the southern Dom d ialec t speaker s f eared the Daribi o f  the Tua region and the 
Dar ib i  feared the Tundawe and Foraba of the Lake Tebera region . 1 With the 
sorc ery char ges went accusat ions o f  c annibal i sm ,  unintent ionally ironic f rom 
the Darib i .  As pacificat ion was ext ended and highland traders began to vis i t  
the lowland s their fears were greatly reinforced , for  many became ill  and 
s ome d ied . The extens ion of med ical services , especially the malaria erad icat ion 
program ,  has d iminished the inc idence of infect ion but so far has not d iminished 
the fear of lowland sorcerers . 2 While now travelling widely , no highlander 
travelling south of  the Wahgi region at low alt itudes wil l  casually discard worn 
out personal belong ing s ,  deposit  exuviae withou t care , s leep with unfastened doors 
or windows or go out s ide a t  night wi thout a compan ion i f  he can help i t . 3 In 
former t imes , the s t r ictures imposed by their orientation o f  f ear restricted the 
opt ions o f  highlanders and ext ended some init ia t ives avai lable to  the f r inge 
people ; they more o f t en had the cho ice o f  trade partners and this s trengthened 
their p o s i t ion as the supp l iers of valuables . 

Risk to life  and limb was the one meaning ful t ransport cost  - no price was 
put on t ime . Nowadays men will talk o f  the arduousnes s  of  past  travel and the 
ob s tacles o f  s ome rout es but the goods which travelled over the mo s t  hazardous 
cour se were exchanged at the same rates as  good which t ravelled easy routes and 
short d i s tances . 

I have used the term ' middlemen ' ,  but in mo s t  cases i t  is appropriate only 
in the general s ense that trade goods everywhere travelled in a series o f  
chain- like s t ep s , and exc ep t for  the producers and consumer s ,  t h e  other traders 
were  a c t ing as  middlemen a t  var ious s tages along the trade route . In fac t 
durab le goods were  used by the intermediaries while they had them ; they cont inued 
to c irculate . This was the case with imp lement s , ornaments  and po t s ; mo s t  of the 
goods which travelled rap idly through intermed iate hand s were relatively 
perishab le consumer goods and only in the case of these are the concep t s  of  t rue 
' middlemen ' and ' end-user s ' app l icable . Examp les of goods handled in the manner 
of true middlemen ( the nearest  approach to  a short -haul carrying trade) were 
salt , pigmen t s , bows and f ibre produc t s , l ive cassowary chicks , parro t s , cockatoos 
and lowland animals traded to  the highlands . Exc ep t .for cassowar ies , which grew 
int o dangerous adul t s , l ive b irds and animals would some t ime s remain in 

1 I know nothing o f  the se peop l e ' s  c l aims o f  pro f i c iency a s  sorcerer s . If there i s  a grad ient 
c lose to the coast wh ich overrides varied paroch i a l  reputation s , i t  may be the reve rse o f  the 

inl and ·one as far a s  the sub-coas t a l  h i l l s  ( c f . Harding 1967 : 6 3 ;  Lawrence and . Megg i t t  1 9 6 5 : 1 6 ,  

1 9 ) . 

2 Cf . Tay lor ' s  observation that ma laria had p laced a cordon around the highlands . Having lost 

the ir tolerance to ma laria , the highlanders ' �ear o f  lowlands sorcerers was an e f fect ive measure 

o f  preventive med ic ine . It was fortunate that , like trade good s , PZasmodium spp . had to trave l 

s lowly from group to group over route s inhibited by natural and man-made barriers . 

3 On more than one oc casion I have been saved from the consequenc e s  of my own ignorance by the 
attent ive care of companions : my colour and cul ture was inadequate protec tion . For others , my 

pr esence was a safeguard and it was imp l ied ' i f anything shou ld happen to you how wou ld we fare ? ' 
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intermed iate hand s for some t ime before being passed on . Tra f f ic in pigs  and 
dogs o� cas ional ly followed this pattern but this was rare . The longest  clear-cut 
examp les o f  middleman through-trade were from the Ramu region to the highland 
valleys via the B i smarck Fall . Salt t ravelled almo s t  as far within the s t udy 
area but , l ike pigmen t s , i t  t ended t o  be s t ored in the houses o f  intermed iar ies 
for varying period s , large quan t i t ie s  being d ivided and s ome being used before 
the rest was pas s ed on . Good s which travelled a s  t rans i t  traf f ic through the 
highland s f r inge d id not normally cont inue to  do s o  in the highlands , they 
ei ther s t opped or began to c ircula t e . 

TRADE ROUTES AND FLOWS OF GOODS 

Map s  3 t o  7 show the f lows of the principal good s as l inear but except 
where the s e  movement s were channelled into s ingle paths by the c ons traint s of 
phy s iography or lack o f  populat ion , these  f lows are s imply the sum e f f e c t  of 
myr iad trans fers o f  goods t aking place in many d i f f erent direct ions . In reg ions 
o f  light and moderate populat ion the to tal pattern o f  rout e s  on the ground is 
in no way remarkable , cons i s t ing of the expec ted network of varying dens i ty 
s tretching from coas t  to  coas t . All the phys iographic con s train t s  result from 
high or s t eep relief or from r ivers ,  some t imes in comb inat ion , and port ions o f  
the communicat ion net near these barriers have the usual dendr i t ic patt erns 
focusing on nodes on each s ide of  the ob s tacle . Where the channelling o f  f low 
is due to low popula t ion , the web retains a cell-like s truc ture . No tably , 
within the s tudy area , nei ther thes e  nodes nor any o ther int er sect ions had 
developed marke t charac ter i s t ic s  before contac t ; barter transac t ions occurred 
everywhere . Never theless  the peop le living near tho s e  nodes were bet ter p laced 
for develop ing t rading ac t ivity and flows t ended to  funnel into their hand s 
before again spread ing out . The large s t  quan t i t ies o f  goods per mile o f  route , the 
heaviest  uni t  loads and the mo s t  frequent traf fic  occurred where path dens ity was 
restric ted by natural barriers . In mo s t  par t s  o f  the highland s regions the web 
is so den s e  and s tructurally so s imp le that in spite  o f  phys ical obs tacles and 
the fac t that it has not evolved in response to market ing p r inciples , i t  
represents  as  c l o s e  an approach i n  nature to the s imp l e s t  communicat ion land scape 
models of  Chr is taller and Losch as can be found in any reg ion o f  the world . 
S e t t lement hierarchy is  und eveloped , cons i s t ing , in the main , o f  two level s  in 
the wes t , garden-houses and hamle t s , and three levels in the eas t , garden-houses , 
hamlets  and villages , the last  being in effect  agglomerat ions o f  hamlets  with a 
minimal development o f  cent ral place func t ions . I t  i s  t rue , o f  course , that 
where more men were gathered together more  transact ions occurred but in general 
in this area it  was a one-t o-one relat ionship , not genera t ive o f  ano ther order o f  
exchange transac t ions . Where a part icularly impor tant manufac turing a c t ivity wa s 
carried on , such as  near a s tone quarry or salt spr ing , the increased nodal 
importance o f  the surround ing hamle t s  wa s shown by the more f requent movement o f  
p er s ons , more  rapid flow o f  goods and increased quan t i t ies o f  goods being 
transported and exchanged , not by an increase in the den s i ty of the network o f  
paths . Within t h e  areas of  c l o s e  s e t t lement and minimum natural barriers , n o t  
all  paths were o f  equal importance , b u t  mos t l inkages had a mul t iplic ity o f  
alt erna t ive routes and i n  general there was n o  development o f  trunk routes . 
Where a path gained minor importance i t  was usually because i t  was oriented 
toward s a phys ical f eature , bridge s i t e , r idge saddle or gentle  spur , or away 
from a c l i f f  or swamp . 

The economic decision-making that went on in men ' s  club houses and on the 
p lazas b e s ide  them a f f ected trade , and there , too , transfers  of  goods by both 
ceremonial exchange and bar t er somet imes took place . The only other nucleat ion 
that concentrated the inc idence of  economic transact ions and increased the 
quant i t ies changing hand s was the periodic use of c lan ceremonial grounds for 
prestat ions . Whether this was for funct ions associated with the preparat ion and 
carrying out of the large p ig-kil l ing ceremonies held every f ew years or for 
lesser event s ,  dyad ic barter transact ions between ind ividuals o f t en preceded or 
followed the main bus ines s . I t  would be overs t a t ing the importance o f  t rade on 
these occas ions t o  see 'them as proto-marke t s , for the cont inual trad ing a c t ivity 
being carr ied on in hamlets  and elsewhere appear s to  have had much more 
quantitative importance . Nilles has described a genuine proto-marke t held near 
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the R . C .  Mis s ion in the upper Chimbu Valley in the late 1 9 3 0 s  ( 1 944 : 12 )  but by 
tha t  t ime the pat tern of t rade had already been changed by pac if icat ion , as he 
hims elf noted ( ibid : ll ;  1 94 3 : 105 ) and informan t s ' statemen t s  sugges t tha t by 
then the peace of  the marke t place had begun to follow the peace of  the 
government and mis s ion . 

The discovery o f  new resources  and changed avenues o f  access to old ones 

brought about considerable long-t erm changes in the importance o f  alternat ive 
trade rout e s , new l inks growing usually at the expens e  of old ones . Examp les 
from trad i t ional t imes have already been given - that o f  the Poru-Tua and 
Poru-Kamb ia links and the complete reorientation of Tua regional trade from a 
southward fac ing sys t em to  a nor thward fac ing one . The inc idence of this type 
of change s ince contac t sugge s t s  tha t  it may have been more frequent in the 
pas t than the l imi ted number o f  examples described dur ing the course  o f f ield-work 
would suggest . The isola ted people of central Kambia provided a precise examp le 
of  post-contact route loss  and new route e s t ablishment which bears on this 
point . Former ly , they had a d i f f icult but direct connec t ion with the people 
a t  the head of the Tuman River not far from the Ab iamp axe quarry . In those 
days their connec t ions with the people o f  the Minj River over the 3200 m MSL 
Kinkainku Pass were unimportant . The Tuman headwaters  l ink cont inued to be 
maintained dur ing the 1930s but as  soon as s t eel had replaced s t one it was 
allowed to  lapse into disuse  and by the 1950s  wa s overgrown . In contras t ,  the 
track to the Minj headwaters  had become what for Kamb ia wa s a maj or highway 
leading t o the s t eel tools and shells  being d i s t r ibuted by European 
es tabli shment s in the middle Wahgi Valley . 

Temporary route al terat ions were brought about by a number o f  thing s . 
Some choices were made on the bas i s  o f  seasonal hunt ing need s , some t imes who le 
sec t ions o f  rout es were closed by agreement to aid the trapp ing and hunt ing of  
p igs for an approaching f e s t ival . Mountain passes  were used in all weathers 
but the cho ice o f  lowland routes was affec ted by the seasons , spells of wet 
weather and short-t erm flood s , noc turnal rains and f lash-f loods and the s tate 
o f  repair o f  bridges . Sqme were changed by politics . Al l were affec ted by 
current s t ates o f  enmity and all iance and in many cases the s ignals of  ho s t ility 
were clearly shown on the tracks , bridges being cut down and warning s igns 
pos ted . This happened in every reg ion but the patterns o f  response tha t it 
was p o s s ible to adopt var ied , largely because o f  contras t ing settlement patterns . 

In former t imes , in both densely populated highland s and spar sely populated 
lowland s ,  marr iage ties rarely ext ended beyond immed iate neighbour s .  One ' s  
consanguinal kin , relat ives by marriage , and enemie s ,  hab itual and t emporary , 
were all neighbour s .  In isolated settlement s ,  onc e enmity broke contac t with a 
neighbouring group all t rade in tha t direct ion ceased unt il peace wa s made . 
In clos ely s e t t led par t s  alt ernat ive s trategies were p o s s ible , for enemy 
territory could be avo ided and contact with more d i s tant group s made through 
the land of  allies or through uninhab ited mountains , all without much 
interrup t ion to the dominant direct ional flows of goods . Of course the demand 
for particular goods and ease of access  to them was a powerful incent ive to 
re-es tab lish peace - salt-makers and axe-maker s enj oyed more peaceable relations 
than mo s t  - but alternat ive paths were frequen t ly used because of  hos t il ity . 

Journeys around the main block of the Bismarck Range exempl ify the 
phenomenon . Established popular routes over the lowe s t  cols j o ined the 
surround ing valleys , the J imi headwaters  to the Mambu and Marum tr ibutaries of 
the Ramu , other Ramu tr ibutaries in Gentle territ ory to the Chimbu , the Chimbu 
to the Koronigl and the Koronigl to the J imi headwa t ers . When f ight ing mad e 
the use of a regular low a l t i tude rout e hazardous , secondary and tert iary paths 
were used . Typ ical of the s e  are the mul t iplic ity o f  route s over the Iwam pas s 
be tween the head o f  the Chimbu Valley and the Bismarck Fal l , and the routes from 
the middle Chimbu Valley via the S ingganigl and Mainigl Valleys to the Koronigl .  
Higher s t i l l , hunt ing paths cris s-cro s s ed the alp ine gras s land s and sc rub : in 
former t ime s these were no t through rout e s  but men some t imes met trade fr iends 
from o ther valleys in the hun t ing shelters . The mountain tops themse lves ,  here 
generally above 3 7 5 0  m ,MSL , were carefully avo ided for they were the haunt of 
spir i t s . 1 S ince pac i f icat ion these tracks have occasionally been used for  
through traff ic . As  inf o rman t s  in highland s regions said , it wa s not  j us t  tha t 

1 In marked contrast to Melpa and Enga tra f f i c  near the summ i t  of Mt Hagen . · 
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safety was achieved by avo id ing sett led areas but that the danger came from 
neighbour s ,  no t d i s tant friends , and that by us ing circuitous routes in t imes 
of danger it was p o s s ible to pass behind one ' s neighbours to meet people with 
whom one had never come int o  conf lic t and among whom men o f  ent erpr ise had trade 
fr iends . The f l exibility o f  s trategies open to highlanders probab ly helps to  
exp lain part of  their evident success  in  promot ing transact ions o f  all types , 
c eremonial exchanges and . trade . 

S ome thing should be said of the ways in which , indeed , th e ingenui ty with 
which , physical ob s t acles  were ove rcome ; New Guinea terrain has ·a no tor ious · 
reputation among peop le dependent upon the whee l .  Moun tain passes  which 
carried s i gnifi cant traf f i c  varied in a l t i tude from 1900 m MSL in the wes tern 
Bismarck Range to 3500 m MSL in the Kubor Range . Mo s t  were easy to use , the 
p a ths climb ing gradua l ly b y  spurs and ridges to the saddles , the only 
d i f f i cult ies b e ing long , relatively leve l t racts  ins ide the high mountain 
fore s t  whi ch in the we t s eason be came qua gmires o f  tangled root s , and the 
o c cas ional neces s i ty to us e a s t eep water cours e as an avenue of access  to a 
summit ridge . Mo s t passes could be cro ssed in a day tho ugh one in the 
Bismarck Range and bo th of the p rincipal Kubor Range routes requir ed nigh t s  on 
the track . In the Kubors thes e  had to  be  spent a t  a l t itudes in excess o f  
2 75 0  m MSL ,  alway s col d ,  usually windy and we t , 1 and th e people d i d  no t wear 
clo thes . Yet no t only men t rave lling for t rade used these  route s ; as everywhere 
e ls e , nearly all roads were used by fami lies , including heavily laden women and 
small child ren . The longes t  routes had regular named shelter s i t e s , where low 
hu ts  of pandanus leaves were b ui lt and maintained by pas s in g  trave llers . In the 
middle a l t i tudes ro ckshelters were used , and in the lowlands ro ckshe lters  and 
lean-tos of sago fronds . 

In all  re gions the precise  location o f  a route was o f  ten dic tated by the 
po s i t ion of cl i f f s  and river gorges . Large r ivers forced paths to converge on 
cano e and ra f t  cro s s ings and b ridge s i te s , the latter d i c ta ted by engineering 
p roblems and the forme r by the ne ed for  leve l s tre t ches of quie t wa te r .  New 
Guin ea paths may have mo re b ridges per mile than anywher e e l s e  in the wo rld ; 
they vary from the f l ims i e s t  branches over garden drains to lo gs hal f  a me t re 
i n  diameter over de ep gorges . Rivers in level terrain may have ar ch-b ridges 
suppo rted on p o s t s  fanned out f rom each bank , where high banks and tall trees 
are lacking , o r  s uspens ion bridges ingeniously set on pylons , o r  comb inat ions 
of b o th .  Whe re lar ge t imber is s carce , bundles of laths are lashed to gether 
to form a beam. The ma in paths over the p lateaus of the Tua region of t en ran 
for long dis tance s  a long fallen logs , thro ugh garden and for e s t alike . There , 
many gullies  were b r idged s imp ly for  convenience , to avoid a sho r t  s teep descent 
and as cent , for t imber was in p ro l i f i c  supp ly . Wher e c l i f f s , gian t boulders or 
tal l t rees  provided s ui tab le si tes , s uspens ion b ridges were cons t ruc ted o f  every 
s i ze , s ome spanning dis tances of 100 me tres , the lowes t  p o int some t imes 20  metres 
above the sur face o f  the water . 

THE CONTEXT OF EXCHANGE 

Thi s  s t udy has been concerned wi th the overall f low o f  t rade goods and i t s  
underlying economic ra t iona l e , irrespect ive o f  the context o f  exchange itself . 
A detailed dis cus s ion o f  the relat ionship be tween t rans fers o f  goods whi ch were 
manifes t ly prestat ions and tho se which were manifes tly bar t er wi l l  be  made 
elsewhere , but s ome aspe c t s  mus t  be ment ioned . Mo s t  of the goods whi ch appear ed 
in one form of t ransa c t ion also appeared in the o ther , though , in the case of 
minor raw mater ial trade i tems like f o res t f ibres , they were trans formed into 
f inished goods for prestat ion . However ,  th e con text of exchange of s ome i tems 
dif fered a cco rding to whe ther i t  took p lace in exp or t ing re gions or importing 
regions . In the who le o f  the s tudy area , only one produc t ment ioned in trade 
failed to be men t ioned a s  be ing used in s ome p res tation , and that was the bark 
of  a large lowland for e s t  t ree ( ?Cinnamomum sp . )  used as a medicine and aroma t i c . 
Doub t le s s  there are o thers , but they are minor fore s t  p roduc ts . Only one type 
of product ceremonially exchanged fai led to be ment ioned anywhere in trade , and 
that was s tap le roo t crop s and common gr een ve getables . 

1 Everywhere in the central highland s s i l ence is e n j o ined whi l e  pass ing through alpine fore s t ; i f  
men have t o  talk they should do so i n  low tone s . A variety o f  c a l amities c a n  resu l t  from loud 

violation of the realm of mountain spir its , the mo s t  frequent be i ng rainstorms . 
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Th e s tap le food p r e s t a t ion o f  the Wahg i  and Asaro regions has elemen t s  
o f  the potlatch and i s  a fiercely comp e t i t ive redi s t ribut ive t ransac t ion wi th 
a long de lay before the gi f t  is reciproca t ed . 1 I t  has elements  in common wi th 
the longer- cycl e  comp e t i t ive p i g  s laughter and pork dis tribut ion and the two 
forms resemb le the o ther examples o f  comp e t i t ive feas ting o f  r ival groups and 
aggr e s s ive food di s tributions with which the anthropological litera ture abounds . 
However ,  in terms o f  the total  t ra f fic in goods wi thin the s t udy ar ea the 
transactions invo lving s tap les were unique : o ther goo ds used in pres tat ions , 
includ ing p i g s , pork and luxury vegetable food s , were also  t raded - s tap les 
we re no t .  In genera l ,  goods whi ch brough t the highes t  e conomic reward usua l ly 
brough t the grea tes t so cio-po l i t ical r eward ,  and va luab les a s  a class tended to  
appear more o f ten in  p res t at i ons , utili tar ian goods  tend ed to ap pear more  o f ten 
in trade . Transact ion s e l s ewhere in tribal socie ties a re s ome times des cribed in 
terms of a model based on s ep arat e  spheres of exchange derived from the res tric ted 
convert ibility  of categories of goods . Thi s  model will no t fit any region in 
the s t udy area . Although values had to b e  matched in both t rade and prestat ions , 
and o rnamen t s , axes , s a l t  and anima ls or cas sowarie s  o f  certa in minimum value 
were needed for important ceremonial exchange s ,  d i f ferent i t ems we re favoured in 
different regions and were o f t en a c companied by i t ems of le ss er value , inc luding 
such mundane things as cooked food . Pigs  we re the means of converting cheap 
carbohydrate into expens ive p ro te in and were the principal means of changing the 
mo s t  ub iqui tous garden p ro duc t s  into valuables . Varying quali ty and s i z e  in the 
mo s t  valuable i t ems toge ther with the divi s ib i l i ty of cooked pork , minor shel l ,  
too th and f eather o rnamen ts , s a l t , p igmen t s , o i l  and luxury crop s , and a t  lower 
alti tude s , tobacco , meant that somewhere in the process  of pro duct ion and 
manufa cture and the ne twork of d i s t rib ution , complete  inter changeab i l i ty could 
be achieved .  

Trading was aided b y  the ins t i tutionali sing o f  cer tain aspe c t s  - the 
commercial us e of kinsmen , the es t ab l i shmen t and maintenance of t rade friends , 
r i tua lised prop i t ia tion and p eace-making , the r i tua l is ing o f  behaviour 
appropriate to t rade , the recognised oppor tune use o f  pub l i c  oc cas ions for  
priva te t rade , the extending of  cre dit  (no t  always by choice)  by agreeing to 
de layed p ayment s ,  the a cceptance o f  minor she ll valuables as media of exchange , 
reg ional measures o f  quant i ty e special ly in l inear measure , the appropriate use 
o f  p i gs and pork in cer t ain exchange cont exts , and in s ome par t s , the use o f  
sp ecial s tone axe s  a s  s tores  o f  nego t iab le wea l th . 

Because this s tudy has b een con cerned wi th to tal traf fic in goods I have 
been ab le to use the wor d  ' t rade ' loo s e ly , in p laces us ing it to refer to all 
movements o f  a par t i cular p roduct , elsewhere us ing it  only for simple 
inter-pe rsona l  t rans fers of goods unac compani ed by cer emony . The data show that 
' pure trade ' and ' pure ceremonial exchange ' 2 are idealisations , the poles a t  the 
ends of a cont inuum o f  o c ca s ions when goods change hands . 

In contras t ing wha t he cal led ' market ' ,  ' trade par tnership ' and ' af f inal 
exchange ' t ransac tions in the Admiral ty I s lands , S chwar t z  found tha t  the 
fo llowing t erms de s cr ibed important dif ferentiating cri teria : ceremonial/  
non- ceremonial , among kin/ among non-kin , int ra-eco logi ca l / cros s-ecological , 
immediate/delayed , s ymmetrica l / asymmetrical (as  to  persons and good s )  ( 1 9 6 3 : 7 8 ) . 
On an earl i er o c cas ion ( 1 9 6 9 ) I lis ted the character i s t ics o f  the polar extremes 
as  they appeared on the evidence o f  the p resent s t udy , omi t t ing the we ll known 
entrepreneur ial role o f  the ' bi g  man ' in ceremonial exchange as ini t iator , 
assemb ler and redis tributor . Meggi t t  (19 7 1 : 19 6 )  drew a t tention to i t  and to the 
use of suppor t ing magic . Tab le 17  is an amended l is t . 

The barter end o f  the cont inuum i s  well exemplif ied by planned j ourneys 
to get s t one axes or salt , speci f i c  goods for payment being prepared in advance ,  
perhap s p lumes , shells o r  a pig , and an armed party s e t t ing o f f  t o  the limi t s  
of  the secur ity c ircle o f  the mo s t  important man . The prestat ion end i s  best  

1 A check of the recorded occasions o f  p i g  festiva l s  and s taple food d i s tributions throughout the 

Ch imbu area over a period of 20 years suggested that wh i l e  c lansmen could not g ive stap l e s  when 

the ir own pig f e s tival was approach ing , they d id not receive stap l e s  at only these time s . The two 
prestations d id not appear to be an exampl e  of what Schwartz c a l led ' the co-ord inat ion o f  

d i f ferent ecological a n d  ceremon ial c a lendar s ' ( 1 963 : 7 9 ) . 

2 ' Pure g i f t ' seems to have l i ttle u t i l ity even as an ide a l i sation , as Mau s s  ( 1 966 ) suggested more 

than 40 years ago when c r i t i c i s ing Mal inowsk i ' s  use of the te rm and as M. Pano f f  recently reminded 
us ( 1 9 7 0 ) . 
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Trade 

Goods a lways di ffer 

Goods a lways the prod uct of 
specia l i zed resou rces and/or 
l a bour  

Return 'gift' usua l l y  i m m ed i ate 

Transaction often between 
non-re lati ves 

Transact ion usual l y  between 
i nd i viduals  i nd ependent of any 

group exchange 

Transfer itself rarely i nvol ves 
presti ge or status 

Transfer usual ly  pri vate 
and u nceremonia l  

Magic i n  support of a 
successful transaction 
rarely used 

Traders usua l l y  stress mater ia l  
benefit more than socio-pol itical benefit 

Prestations 

G oods often the same 

Goods someti m es not the product 
of speci a l i zed resou rces and/or 
labour; usua l l y  not the specia l i zed 
prod uct of givers or receivers. 

R eturn give usual l y  del ayed 

Tra nsaction nearl y al ways 
between relati ves 

Transaction usua l l y  between 
i ndiv id uals but usual l y  as part of 

a group exchange, usua l l y  i n it iated 
by a l eader and someti m es 

cha nnel l ed th rough h i m  

Transfe r itse l f  al ways i nvol ves 
prestige and status 

Transfer near ly  a lways publ ic 
and ceremonia l  

Magic  to ensure a successful 
outcome and a return of wealth 
often used 

G iver often st resses socio·pol itical 
benefit more than materi al benefit 

Tab le 1 7  Charac teris tics dis tinguishing trade f rom pres tat ions 

shown by a t ransact ion invo lving no mat er ial return , such as the payment o f  
blood-money without which neither trade n o r  peaceful soc ial relat ions can resume . 

THE OVERALL TRADE SYSTEM 

This  s tudy drew an arb i trary boundary around a large sect ion o f  the central 
h ighlands and adj acent lowlands o f  east ern New Guinea to enc lose an area of 
contras t ing resources , hab i t a t s  and cultures . I t  was found to  be covered by a 
network o f  t rade routes which the presence o f  mar ine shells  showed ext ended from 
coast  to coas t . The ne twork itself  was created by and built up o f  the 
int erlocking and overlapp ing personal t rad ing networks of ind ividual men . For 
the purp o s e  o f  this s tudy they formed the smal lest  componen t s . An analy s i s  of 
the way in which the activity of individual s  created the ir personal t rade net s 
might usefully br eak them down on the basis  o f  a number o f  s eparat e crit eria -
l inkages es tab l ished p r imar ily for sub s i s tenc e ends , for  luxur ies or to acquire 
valuables and t o  par t i c ipate in wider polit ical relat ionship s , or it could 
examine the port ions o f  the net which were dependent upon consanguinity , 
a f f inity or  friend ship , and the basic dyad ic connec t ions that comprise  them . 

Each personal network and every larger uni t  o f  which i t  was a part was 
f ound to  be an open sys t em .  Al though the ind ividual l inks o f  personal trading 
ne ts  were no t s t r i c t ly coterminous with tho se of personal communicat ion ne t s , 
when the trading connect ions were combined with connec t ions for prestat ion they 
covered the entire personal communication net . A study o f  the t otal flow o f  
g o o d s  ther efore could ignore t h e  d i f f erences between these web s o f  int erac t ion 
and treat each man ' s  personal communicat ion network as  the basic uni t . Each was 
nes ted in a hierarchy o f  open sys t ems in which t rade took p lace . I f  the 
relat ionsh ip of prestat ions t o barter was to be further analysed note would have 
to  be taken that they belonged to two dif ferent  but overlapp ing hierarchies . 
The mo s t  notable manifesta t ion o f  this was that the great ceremonial exchange 
cycles ut ilised l ike goods and tended to take place wi thin regions of similar 
resources whereas t rade utilised unl ike goods and was mo s t vigorous between 
reg ions of great contras t .  Orders of magnitude in both of thes e  hierarchies 
increased with the s i z e  o f  the social or areal uni t s  examined : family , men ' s 
house group , clan , rela t ive s , trade fr iend s , or  hamlet , village , clan terr i tory , 
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tribal t erri tory and region . With each s t ep the ord er o f  complexity o f  the 
growing web was mul t ip lied by an unknown large factor . 

Aspec t s  of the to tal i ty o f  trade o ther than the ne twork were also ne s t ed 
in rank order , and this character i s t ic exp lains some aspec t s  of the pattern o f  
f low of goods . For example , the main det erminant o n  the supply s ide , access 
to  resources , on which in an area lacking merchan t s  all trading ultimat ely 
depended , can be ab s tracted in this way . It then appears as a hierarchy o f  
produc t ion and supply sys t ems , one ins ide  t h e  other , each order o f  magnitude 
being a resource ac cess  region o f  increas ing ub iquity . Thus , access  reg ions 

for minor mineral produc t s  were nes ted ins ide those for maj or mineral produc t s  
which i n  turn were set  ins ide large ecological zones det ermining p lant and 
animal resources , each producing charac t er i s t i c  flow patterns . Comparative 
advantages in supply and regional and local differences in demand resulted in 
a p a t tern of trade areas for  individua l  goods whi ch were nes ted in ano ther way , 
those for minor product s , irrespective o f  the type , being enc ircled by those 
for va luab l e  items like s tone axes and shells . 

The s tudy has shown that the l inkages that made up th e basic ne twork as 
well as the flows of goods whi ch passed through them no t only ext ended acros s 
physiogr aphi c ,  ecological and cultural divi sions 1 but  we re mo s t  vigorous there , 
for tha t was where the po tential for trade was greates t .  The origins and 
des tina tion s o f  the f lows of good s traced by observa tion and interview s uppor ted 
the ini tial hyp o the s is tha t in inland New Guinea as  elsewhere , resour ce 
diffe rences made it p o s s ib le for trade to develop ; only areally specialised 
produc ts were traded . 

I t  is  false  to des cr ibe a s egment o f  the wider t rading network as ' a  t rading 
sys tem '  if it is dis t inguished by area alone ; a trading sys tem mus t have unique 
sys temi c character i s t i cs . Where specialised mer chan ts exi s t , s u ch as  coas tal 
canoe traders , it i s  meaningful to descr ibe their set o f  delimi ted movement s  a s  a 
sys tem wi thin a sys tem ,  as Harding ( 1 9 6 7 )  has done wi th the S ia s s i  o f  the Vitiaz  
S trai t .  I f  a portion o f  the inland trade was except ionally highly developed and 
active , as the early references sugges t the Kikori-Samberigi-Kewa-Kako li s e c t ion 
was , it migh t use fully be s tudied and de s cr ibed as a sys tem . However , wi thin the 
area examined here , no s uch dominant s ystem exis ts . Within the overall patt ern 
of  flow of go ods , however , there were identifiable p roduct trade areas , individual 
regional and int er-regional product-di s t r ibution sys tems for lo calised mineral 
resources (po t tery , s al t , p i gmen t s  and stone axes ) , and well-defined re gional 
ceremonial exchange sys tems . There were no t r iba l , regional or  central highlands 
t rade sys tems a s  s epara t e  ent i t ies . Individual goo ds travelled far beyond the 
horizons of individual traders , and the network i t s e l f  far exceeded the trade 
area of the mo s t  widely d i s t r ibuted goo d . Whether the s cale o f  t rade is measured 
by dis tance travelled by p ar t i cular goods o r  by quan t i t ie s  or  by the number o f  
traders parti cip a t ing , that whi ch took place in and around the central hi ghlands 
was very great , and it was no t as res tricted by the seasons as was the canoe trade . 
However , trade wi thin the s tudy area was one large s e gment o f  a web o f  t rade that 
covered every part of  the mainland of New Guinea , extended to  the Bismarck 
Archipela go as Harding has s hown , to all  the o f fshor e i s lands , to Aus tralia and 
to As ia . 

As a result  o f  his  analysis o f  the t rade o f  the Vitiaz S trai t Harding was 
o f  the opinion tha t  special me chanisms o f  regional int egra tion had deve lop ed in 
Melanes ia whi ch were no t seen e l s ewhere , and he s ugges ted that thi s  may have been 
' related to ' [ the cause o f ? ,  caus ed by? ] the greater s cale of t rading , espe cially 
the exi s t ence of a long-dis tance cano e t rade ( 1 9 6 7 : 2 4 1 , 2 4 2 ) . He was referring 
to the Ku la- type valuab le exchange sys tem to whi ch he l ikened the Vi tiaz S trai t  
trade in p i g ' s  tusks and dogs  o n  the one hand and p i gs and dog ' s  teeth o n  the 
o the r ( ib id : 244) . S chwar t z  likened the Kula to  the Te and Moka chains of the 
highlands and chara cterised them as integrat ive sys tems based on a ' hori zon tally 
struc t ured ne twork ' in oppos i t ion to the ' dispersed ne twork ' typ ical o f the 
Admiralty I s lands ( 1 9 6 3 : 89 ) , whi ch appear s to be the mo s t  common form in New Guinea . 

The existence o f  thi s form o f  integrative system in the high lands shows 
tha t  as sys tems they were no t dep endent on long-distance spe cialised traders . 2 

1 Whether these are regarded as boundarie s or as gr�d i ents depends on the degree of abstraction . 

2 In contra s t  to i nland trade , it is l ikely that much hazardous c anoe trade resul ted from nec e s s i ty , 
commenced for sub s i s tence and continued for wealth and soc ial succe s s ; for many i s l anders it was 
the best economic opt i o n ;  a few probably had no option . 
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Nor was the sys tem the result o f  a greater s cale o f  t rading , though more goods 
ob t ained by trade p ermi tted more to  be inves ted in pres t a tion and the s cale o f  
the ceremonial cycle  to grow . The ceremonial sys tem in turn s t imulated trade 
by raisin g  the demand for valuab les to even hi gher l eve l s . The Wahgi r e gion 
cyc l i c  p ig f e s t ival was no t a p arallel s ys tem in tended t o  keep trade connec t ions 
and obliga t ions open , nor were the Te and Maka , though where they o c curred this 
was a resul t . We have already no ted their res t r i c t ion to re gions sharing wha t 
were e s s en t ially like resources , very c lear ly so  in the case o f  the Wahgi p ig 
feas t .  Although wi thin thi s re g ion she ll valuables , s tone axes , p ig s  and pork 
circulated and moved to and fro a long the s t rike o f  the central cordillera , the 
dominant t rade f lows were b e tween regions of contra s ting resource s , the highlands , 
the lowlands and the c o as t .  

Meggi t t  ha s said that the Te ' facili tates ' the f low o f  impor tant commodi ties 
( 1 9 7 4 : 2 00) , and in the s ense o f  s t imulating demand and p roviding oppo r t uni ties 
for exchange , this is s o . He also sees the Te as part  of an ' equi l ibr ium sys tem ' 
keeping the Mae Enga ' ad j us ted to the i r  l imi ted re source s ' ( ib id : 2 0 1 ) . However , 
the da t a  from wi thin the s t udy area c learly indicate tha t eve ry increase in 
comp e t i t ive p roduct ion and exchange , including trade , increases the pres s ure on 
resources . Fur thermo re ,  unlike trade for u t il i tar ian goo ds , these pres tigious 
ceremonial exchange sys tems increased weal th dif feren tials . No ' equilibr ium 
sys tem ' has b een demons trated for subsis tence farmers but those  lacking elaborate 
comp e t i t ive ceremonial systems l ike the Te r educe the ir to tal availab l e  resources 
a t  a much s lowe r rate , as has been shown for biolo gical resources by Clark ( 19 7 1) 
and Rappapo r t  ( 1 9 7 1 ) . 

The phenomenon o f  delayed exchange has been seen by some as a purpo s ive 
Me lanesian mechanism s us taining s o cial rela t ions and trade (Harding 1 9 6 7 : 2 4 3 ) . 
S ta tement s  by info rmant s  in the pre sen t  s t udy s howed that pro longed ob liga t ion 
and credit certainly fac i l i ta ted all tra f f i c  in goods , j us t  a s  it does in 
Wes tern society , but that in the context of bar t er i t  was lar ge ly making a vir tue 
of neces s i ty . Al terna t in g  f ea s t ing and redis tribut ion wa s a des i red end in the 
large cyclic  p res tation s , and al though delay wa s due to the need to a ccumula te 
weal th , grow food and raise  pigs be fore commencing the exchange transaction , the 
cyclic nature was co-ord inated and each group ' s  f es t ivals p lanned no t to coincide 
wi th ano ther ' s .  In trade , however , de lay resul t ed mainly f rom the inab i l ity to 
co-ordinate planning be tween re gions and was due to  lack of telecomrnuni cations . 

On an earlier o ccas ion ( 1 969 : 14 )  I said tha t I b e lieved Rappap o r t  
( 1 9 6 7 ( 19 6 8 ] : 105-9 ) to be  correct in his s ugge s t ion tha t among t h e  Mar ing and 
their neighbo ur s the unl imi ted demand for valuables allowed unma t ched demands 
for utili tarian go ods to be  me t .  1 (Utili tar ian goods and valuab les could be 
exchanged f o r  each o the r , they were no t in separa te  ' spheres o f  exchange ' . ) 
Rappapo r t  no ted that the T sembaga Mar ing o f  the S imba i  Val ley produced salt  
which they t raded through a chain o f  intermediar ies to the  Tsenga and Ganz  River 
axe-maker s of the southern Jimi Va lley in r eturn for  wo rk axes . Each was 
dependent on the o ther , he sai d ,  but these were utili tar ian goods  and the demand 
for utili tar ian goo ds wa s l imi ted - should ei ther suf fer an overs upply of the 
impor ted good they would cease product ion of their own specia l i ty . Moral 
pressure to continue to s upply wi thout reward would be ine f f e c t ive because o f  
the dis tance and o ther gr oup s  int ervening . 2 Because shell and p l ume ornament s  
and ' br idal axes ' were always in demand , e sp e cially for  bride-p rice , and could 
b e  exchanged for ut i l i tarian goo ds , they ' provided a mechanism for ar ticula ting 
the p roduction ' ( ib i d : l0 8 )  of the two spe cia lised utili tarian items . 

The fact that there was no f irm divi sion be twe en work axes and ' bridal 
axe s ' and tha t e lsewhere salt was us ed as a true valuab l e  do es no t inval ida te 
Rappapor t ' s  hyp o thes is . But the general s ta t ements o f  inf ormant s  sugges t tha t 
transmi t ted reque s t s  for  goods were  rarely e f fe c tive when more than one mutual 
trade par tner was the medium .  Rappapo r t  suggested that reque s t s  might be 

H e  a l so suggested ( ib id )  that valuables enabled populat ion distr ibution a n d  r a t e s  of popu lation 

growth to be equal i sed by causing women to flow to the group wh ich was s lowe st growing and hence 
had the sma l l e s t  demand for uti l i tarian goods ( c f .  Sal isbury 1956 ) , but .  i t  shou ld be pointed out 
that the rami fic ations in the directional · flow o f  both valuab l e s  and u t i l i tarian goods revealed 

in the course of the present s tudy suggest that the asynunetry o f  marriages will show a pattern 
even more complex , because o f  the role of marriages in access to land and in po l i tical a l l ianc e . 

2 Within the area of thi s  study no-one suppl ied goods wi thout reward . 
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e f fec tive when trader or group was the centre o f  a t rading web ra the r than par t  
o f  a trading chain . However , i n  the S imba i  and J imi Va lleys and throughout the 
s tudy area the web s were  cons tructed o f  cha ins ; the p a th of a produc t through 
the web wa s a serie s  of l inks in a chain of exchange forming p ar t  of the web . 
Utili ties tended to t ake shor ter paths than valuab les but  goods o f  bo th 
ca tegories moved in the s ame bas i c  s t ep s , some times a cr o s s  one link , some times 
ano ther , but trend ing in a general direc t ion . 

To derive h i s  hypo the s is Rappapo r t  regarded the s e t  o f  transact ions a s  a 
closed sys tem, which i t  p aten t ly was no t ,  and p i gs p layed a vi tal part in the 
total traff i c ,  as he himself has shown . The Maring could have made less  
effec tive but  adequa t e  work axes f rom r iver boul ders  a s  o thers did when good 
imported axes were s carce ; however , they were wel l o f f  for axes and they had 
some cho ice ; while mo s t  came to them from the Tsenga fa c tory some came via 
di f ferent intermediaries from the Ganz River fac tory . Maring demand for wo rk 
axes was no t l imi ted by the number they could work with , for  s ome were traded 
nor th ; s imilarly some sal t was passed on by the axe-maker s .  They , in turn , 
were no t dependent on the Mar ing for salt  for they also go t i t  from the Karam 
o f  the Kaironk Valley and they re ceived Enga s a l t  from the we s t ; the people of 
Ts enga and Ganz River a c t ually exchanged Mar ing and Enga sal t . They also made 
po tas s ium sal t s . A ces s a t ion of Maring demand for  axe s  would no t have s topped 
axe p roduc tion , for they were exported in many directions , and conver sely , no t 
only the axe-maker s  a t e  Maring salt  and in mos t  p laces the demand for salt  
exceeded the s upp ly . 

Ano ther serious obj e c t ion is tha t  the model underra te s the impor tance of  
the in termedi ate  links in the cha in . In former times , nei the r manufacturer 
knew of the exis tence o f  the o ther . S imba i  Val ley Mar ing knew only that axes 
could be go t from their J imi Val ley Maring neighbours to the s outh and tha t 
vaguely they came from acro s s  the Jimi River . The axe-makers knew only tha t  
s a l t  came to them from over the river t o  t h e  nor th . Fo r each , their poli tical 
and comme rcial wo rlds were circumscribed by the demands expressed by their 
nei ghbours and the goods wh i ch they had to o f fe r . Each node in the many-s tranded 
web tha t stretched b e tween the S imba i  and Tsenga- Ganz River areas had a dif ferent 
set of  demands and a dif ferent  set o f  goods to o f f e r , all  a f f e c ted by their 
lo ca tion in re ference to eas t-wes t as we l l  as no r th-south flows o f  goo ds , and 
by pas t , p resent  and p lanned trading and ceremonial ac tivi ty . Money cowries , 
for ins tance , came down the valley f rom the eas t ,  and dog whelks and green 
snail  shell came up from the wes t .  A ho s t  o f  minor ornamen ts  and utili tar ian 
goods were exchanged in a mul t ip l i c i ty o f  dire c t ions , media ting be tween transfers 
of larger i tems and o f ten masking for a time the dominant dir e ctions o f  flow . 

Rappap or t ' s  limi ting a s s ump t ion may have he lped him to derive his 
hypo the s i s  b u t  his  ma in ar gumen t i s  s us tained even when the assump tion is 
re laxed . The evi den ce presented here shows tha t valuables were  no t the only 
media o f  exchange and tha t the transfer o f  utili tar ian goods would have 
proceeded without the circulat ion o f  special axes and she lls and p lumes , that 
sub s is tence needs wo uld have been me t and luxur ies l ike b e tter work axes and 
more and b e t ter salt  woul d  have been exchanged . Never theless , valuab les 
s t imul ated the p roduction of utili tar ian goods , increased the quanti t ies and 
ra tes of flow thr ough the network and as s i s ted the ir t rans fer by a c t ing as 
s upplemen tary and bet ter media of exchange , better  b e cause their rela t ive 
values changed le s s  spatial ly and temporally than tho s e  of special ised 
utili tarian goods . In addit ion , she ll valuab les  were  almo s t  a s  durable as  
s tone axes and the  small shells  could be comb ined or divided almo s t  as f reely 
as the sma l l  denominat ions o f  o ther currencies . They gave flexibi l i ty to t rade 
and added a new quality to the practice of p o l i t i cking with gif t s . Thi s  
us e f ulne s s  added value t o  beautiful ornaments  and axes , and i t  i s  reasonable 
to s uppo s e  tha t  it p layed a par t in the evo lut ion o f  valuab les as a cla s s  of 
goods . 

Traff ic in goods reached i ts grea t e s t  e labo rat ion in the highlands region s , 
we ll founded on a basis o f  mineral resource s ,  benign agr i cultural environment , 
intens ive and highly produc t ive agriculture , in tens ive p i g  husbandry and a 
sa lubrious climate . In the context o f  New Gu inea these regions had deve loped 
a series of high- consump t ion a f fluent so cieties . But whe ther the re gion was 
rich or poor , s ub s i s t ence needs , luxury wants  and the des ire for weal th and 
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socio-poli ti cal s uc ce s s  all  caused men to ini t iate and continue trade . 
We s e e  neo lithic New Guinea trade as par t o f  the proce s s  of human adap tation 

to a number of con tras t ing environment s , see the resulting pattern of intersecting 
pa ths as a s t ructur e  connec t ing region s of great " eco l o g ical and cultural dive r s i ty ,  
and see the long flows o f  goods a s  in tegr a t ing the p rodu c t s  o f  discrete local i t ies 
into the e conomies o f  o thers , the paths and the f lows transcending phys i cal  
barriers and the  dangerous boundar ies o f  con f l i c t ing p o l i t i cal hegemonies . To 
this extent we can r egard the trading ne two rk as an ' integrating sy s t em ' , but thi s  
is a n  ab s tract  con struc t . T o  the p ar ti c ipants i t  would b e  qui te unreal ; for them , 
integrat ion was tenuous in the extreme and for mo s t  o f  them i t  extended no further 
than th e horizon . 
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APPENDIX I 

Laboratory Report No . 5 3 9 th June , 1969  

IDENTIFICATION OF MINTERALS IN PIGMENTS 
FROM TERRITORY OF PAPUA-NEW GUINEA 

by 

G . H .  Berryman 

Eight samp les f rom various localities in the T . P . N . G .  were submi t ted 
by Mr Ian Hughes , Department o f  Human Geography , A . N . U . , for mineral 
identif ication by X-Ray Diffract ion . Descript ions o f  the samples are given 
in Appendix I and are based on informat ion supplied by Mr Hughes . 

The analyses were carr ied ou t using a Phil ip s  P . W .  1051  X-Ray 
Diffractometer , with the opera ting cond i tions as fol lows : 

kV 4 0  mA 2 4  Geiger Tube Cukaalpha 

R . M .  2 & 4 Mul t  1 T . C .  4 

Char tspeed l o  20  I min . Disc . Ch . 1 2  

S l i ts  �0 and 1 °  d iv .  �o and l o  rec-fil ter Ni 

Chart  range 5 °  - 80 ° 

The determinat ions were made by comparing the unknown pat terns with 
s tandard A : S . T . M .  index pat terns and s tandard mineral pat terns . 

The order o f  relat ive intens ities of the minerals identif ied fol lows : 

S ample No . 

Pigmen t A 
Pigmen t  B 
Pigmen t c 
Pigmen t  D 
Pigment E 
Pigmen t F 
Pigmen t G 
Pigmen t H 

PIGMENT A 

Loca t ion : 

Colour : 

Use : 

1 2 3 4 5 

Quar t z  Gibb s i te Chlor i te Al b i te Muscovi te 
Vivianite Hemat i te Quart z  
Quart z Oligoclase Mg Chamo s i te* Spango l i te 
Albi te Chlorite Quart z 
Quar t z  Hema t i te Chlorite Muscov i te 
Hema ti te Mus covite Quart z 
Al b i te Hema t i te Quart z  
Quart z Kao linite Hema ti te 

* Magnesium Chamo s i te and/or  chlorite 

Yandera , Bundi s ub-dis tric t ,  Madang Dis trict 

Whi te 

Medicine for p igs . I t  is  mixed with cooked sweet po tato and 
fed to  the pigs to make them grow large and fat  

Mode of  occurrence : No t known 

Remarks : This material is  available  from only one source , an old woman 
called Anatuma . I t  is believed tha t she collects i t  from the 
leaves of her taro p lan ts on which i t  appears magically during 
noc turnal earth tremors whi ch are accompanied by s trange noises 
l ike pigs grun t ing in the fores t .  Legend has it that the 
sub s tance firs t occurred s ome generations ago as a whi te 
depo s i t  in and around a hole in the ground . This ho le had 
appeared suddenly dur ing one of the per iods o f  nocturnal earth 
tremors . 
A py thon wi th two tails  was found in the hole and the sub s tance 
was ref erred to  as snake ' s  faeces . The site of the ho le is well 
known though the hole no longer exis ts . 
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PIGMENT B 

Loca tion : 

Co lour : 

Use :  

Near No gar , Gena area , Kerowagi sub-dis trict , Chimbu Dis tric t . 
S tream c alled Danigl 

Blue 

Pigmen t 

Mode of occurrence : The material occurs as b lue , pale b lue , and white 
encrus tat ions on swamp ' wood ' found in banded c lays . The 
pigment may also occur in the clays without any swamp ' wood ' 
asso c iated with it . 

Remarks : The small depos i ts of the pale b lue and the whi te p igmen ts 
associa ted wi th the highly prized b lue pigmen t are said to  turn 
blue if t ied in a p iece of banana leaf and lef t  in water for a 
week or so . 

PIGMENT C 

Loca tion : 

Colour : 

Use : 

Denggru Creek , Yandera , Bundi sub-dis t r ic t ,  Madang Dis tric t 

Pale green 

Pigmen t 

Mode of occurrence : The s ub s tance occurs as a depo s i t  on the surface o f  rock 
walls and b oulders in Denggru Creek . It i s  bri gh t  green when we t 
but dries to a pale green . I t  appears to have been depo s i ted by 
wa ter flowing over the rock surfaces . 

PIGMENT D 

Loca tion : 

Colour : 

Use : 

Anaganggoi , Koronigl Valley , Kerowag i  sub-dis tric t , Chimbu 
Dis trict 

Pale green 

Pigmen t 

Mode of occurrence : This  ma ter ial oc curs as layer s  in c lay and weathered 
shales 

PIGMENT E 

Location : 

C olour : 

Use : 

Near Yandera , Bundi sub-dis trict , Madang Dis tric t 

Shiny black 

Pigmen t 

Mod e  o f  occurrence : This  ma terial is found in j oint s  in rocks 

PIGMENT F 

Loca tion : 

Co lour : 

Use : 

Yandera . Bundi sub-dis trict , Madang Dis t r ic t 

Shiny red 

Pigmen t 

Mode of o ccurrence : As for ' E ' 

Remarks : 

PIGMENT G 

Lo cat ion : 

Co lour : 

Use : 

Th is pigment lacks the lus tre o f  ' E ' 

Upper Chimbu Valley , near Bomkan , Chimb u  District  

Shiny black 

Pigmen t 

Mode of occurrence : This ma terial occurs as small lenses in weathered 
rock , though t to be granodiori te . 
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Remarks : 

PIGMENT H 

Location : 

Colour : 

Use : 

I t  is said to increase in lus tre if inunersed in water fo r  ten 
days wi th vegetab l e  pee lings . 

Near Nogar , Kerowagi s ub-dis tric t , Chimb u  Dis tric t 

Red 

Pigment 

Mode of  occurrence : The sample was collec ted from a bed of sands tone 
occurring between two outcrops of  Chim Lime s tone . 

Remarks : I t  i s  said the colour is improved when the ma terial is heated 
in an open f ire . 
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APPENDIX I I I  

THE PETROGRAPHY AND PROVENANCE O F  NINE STONE IMPLEMENTS 
FROM THE NEW GUINEA HI GHLANDS 

by 

R . J .  Ryburn 

From a collect ion o f  s tone axe-adzes submi t ted by Ian Hughes of the 
Human Geography Department ,  Aus tral ian Nat ional Univers i ty ,  nine were 
selected for thin sec tioning and microscopic examinat ion . Of these , three 
were collec ted in the Mount Hagen area and six in the Lake Kopiago area . 

A brief petrographic descript ion of each spec imen is followed by a 
discuss ion of  their pos s ib le sources . 

MT HAGEN AREA 

20 NG . 2 710 

Hand spec imen : 

Thin sec t ion : 

2 0  NG . 2 7 11 

Hand spec imen : 

Thin sect ion : 

20 NG . 2 7 12 

Hand specimen : 

Thin sec tion : 

A dark grey metavolcanic retaining primary porphyritic 
texture 

The primary volcanic minerals have been recon s t i tuted to 
glaucophane , pale green c linopyroxene , la:J..Jsoni te , garnet 
chlorite and sphene in decreas ing order of abundance . 

A f ine grained dark green me tavolcanic rock 

La:J..Jsoni te , glaucophane-crossite , green clinopyroxene , 
epidote , albi te and accessory carbonate (pos s ib ly 
aragonite )  

· 

A f ine grained , hard dark rock 

A pelitic hornfels consis ting o f  quartz ,  cordierite ; 
biotite . Muscovite and andalusite in decreas ing order . 
A thermally metamorphosed f ine grained s i l ts tone - non 
schis tose . 

LAKE KOPIAGO AREA 

12  NG . 2550  

Hand spec imen : 

Thin section : 

1 2  NG . 2 5 51 

Hand spec imen : 

Thin sect ion : 

1 2  NG . 2 5 5 2 

A greenish me tavolcanic rock wi th vis ible garnet 
porphyrob las ts 

Glaucophane - crossite ; epidote , garnet , chlorite , a lbi te , 
zoisi te ; quartz sphene and iron ore : The garnet is 
retrogre s s ively altering to chlo r i te . 

A dark grey metavolcanic rock wi th phenocrys tic phase 

Pale green c linopyroxene , pale blue-green amphibole 
( ?hornb lende ) , ch lori te epidote , garnet , sphene , 
? lca.usoni te 

Hand specimen : A fine grained green metamo rphosed : sands tone 

Thin sect ion : Actino li te ;  augi te , (relict ) quartz , (relic t detrital ) , 
albite , ch lorite epidote , and sphene . A me tamorphosed 
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1 2  NG . 2 5 5 3  

s ed imen t wi th de t r i tal  or tuf faceous volcanic componen t -
green s chis t faci e s . 

Hand specimen : A f ine grained greenish me t avo lcanic rock 

Thin section :  Yel low-green c linopyroxene , chlori te , nrusaovi te , sphene , 
epidote and ( ? )  zoisite 

1 2  NG . 2554  

Hand spec imen : A dark green me tavolcanic rock with bleb s  o f  pyr i te 

Thin s e c t ion : Glauaophane , green clinopyroxene ,  ah lori te , epidote , garne t 
and zoisi te 

1 2  NG . 2 5 5 5  

Hand specimen : A s chis tose crys talline me t avo lcanic rock with needles o f  
glaucophane ( ? ) 

Thin sect ion : arossite ; epidote , nrusaovi te , ch lorite , garnet , quartz , 
albi te , sphene , apati te and pyri te 

Provenance 

Of the nine specimens examined f ive are glaucophane s chi s ts c lo s ely 
resemb l ing rocks out cropping in the Leonhard S chul t ze River a t  about 4 °5 0 ' 

lati tude and 1 4 2 ° 15 ' longi tude . 
In New Guinea , glaucophanitic rocks are known from the Leonhard S chul t ze 

river area , s ca t tered locali ties in Eas tern Papua , and from Wes t Ir ian where 
Verho f s tad ( 1 9 6 6 )  has described s imilar glaucophanitic s tone imp lemen ts tha t  
a re though t to have been quarried a t  locali ties on t h e  northern f a l l  o f  the 
Central Range . The Wes t I r ian examp les are more coarsely crys tal line and 
s trongly s chis tose than the specimens de scribed above . 

I t  i s  highly probable that at lea s t  five o f  these imp lemen ts  have b een 
traded f rom the Leonhard S chul t ze River . Specimens 2 0  NG .  2 7 10 , 2 7 1 1  and 
12 NG . 2 5 5 0 , 2 5 5 4 , 2 5 5 5  con tain glaucophane or i ts iron-rich equivalen t 
cro s s i te , while lawson i te , which i s  parti cularly charac teristic  o f  the 
glaucophane s chis t facies , is presen t in 20 NG . 2 710 , 2 7 1 1  and p o s s ible  
1 2  NG .  2 5 5 1 . Of  the  associa ted minerals , garnet , zoi s i te and pale  green 
clinopyroxene (p robably sodic ) are s igni f i cant as they are also connnon 
associates  in the Leonhard S chul t ze rocks . 

2 0  NG .  2 7 12 i s  (definitely ) a mis f i t  as i t  i s  a peli tic  hornfels that 
could have been derived from the Omung met amorphics in the Kubor Range to  
the  south o f  the Wahgi Valley . 

12  NG . 2 5 5 1  in which l awson i te has been ten tatively iden t ified has 
mineralogical charac teris tics  s imilar to  the glaucophanitic  specimens and 
is probably derived from the Leonhard S chul t ze area .  

1 2  NG .  2 5 5 2  i s  a green s chis t ,  examples o f  which are found in the 
Leonhard S chul tze  b u t  are also connnon elsewhere in the mountains south o f  the 
S ep ik Rivers .  

12 NG . 2 5 5 3  is also a green s chis t  b u t  the presence o f  pale green 
c l inopyroxene and z o i s i te indicate der iva tion from the Leonhard S chul tze  
region . 

The pos s ib i l i ty o f  o ther occurrences o f  claucophane s chi s t  b e tween the 
Leonhard S chul t ze River and the Augus t River c anno t be ruled out as  
sys tema tic geological mapp ing has not been undertaken here . However ,  no 
glaucophanitic  rocks have b een repo r t ed by mining comp anies working in th is 
area . Glaucophane s chis ts  are no t en tirely res tric ted  t o  the headwaters o f  
the Leonhard S chul t z e  River as  they have a l s o  been f ound i n  t h e  eas tern 
b ranch o f  the Fr ieda River and some wes tern b ranche s of the April River , 
no tab ly the Bamali River .  For further informat ion on the dis tribu tion of  
glaucophane s ch i s t s  in the South S epik Region refer  to the  map and text  in 
Dow et a l .  ( 1 9 6 8 ) . 
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File 19-1- 11 , S a l t  Manufac ture - Garoka ( CH )  Di s tr i c t  

Department o f  Forests 

Map , n . d . , J imi Timber Ar ea 

Patro L Correspondence 

Res ident Magis trate , Delta D ivi s ion , Kikor i ,  18- 7- 3 0 , aff idavi ts 
by Michae l Jos eph Leahy and Michael Igna tius Dwyer . 

Patro L Reports 

Aus ten , L . , Kikor i 15-4 - 2 3  
Aus ten , L . , Kiko r i  9 o f  28-9 
Aus ten , L . , Kiko r i  5 of  30- 1  
Black , J . R . , Benab ena 16  o f  34-5 
B lyton , D . R . , Benabena 32 o f  44-5  
Carruthers , J . D . , Bena? o f  45-6 (unda t ed)  
Champion , C . , Kikori 16  o f  29- 30 
Champio n ,  I . , Bamu-P urari Pa tro l ,  1936  
Chance , S . H . , Kiko r i  14-5- 2 6  
C lan cy , D . J . ,  Kutub u  2 o f  49-50  
Co rrigan , B . B . , Minj 3 o f  51-2  
Co s te l loe , J . A . , Chimbu 7 o f  4 6 - 7  
Cowley , C . F . ,  Kiko ri 3 o f  32- 3 
Cowley , C . F . , Kikor i  2 o f  3 3-4 
Fa ithorn , B . W . and C .  Champion , Kiko r i  19 o f  28-9 , Erewa Pa tro l 
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Haywood , M . R . , Chimb u 8 o f  5 5- 6  
Henderson , R . W . , Porgera 1 o f  66- 7 
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