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ABSTRACT

Obsidian in New Zealand was exploited from a
variety of sources, &nd has been found in the majority
of New Zealand archaeological sites,. The preszsence of
cbzidian from the Mayor Island sources in most sites
has been noted by archaeologists, and it has been
assumed that a complex exchange syztem was responsible
for its distribution. The purpoze o0ifi the present
thesis has been to evaluate the importance of Mayoer
Island as the  main supply source of obsidian in
prehistoric New Zealand, and to study the pattern of
exploitation and distribution of the obsidian.

The analyzis employed two separate approachesz:
csite-oriented and regional. On a site-oriented bazisz,
the - quarriez en Mayor Island uere examined,
particularly the production and procurement stfategies.
Ethnographic and comparable archaeclogical data on
guarry exploitation were reviewed in order to test for
evidence of access restrictions to the resources.

For the —regional analysis, archaeoclogical:
obgidian assemblages from 58 sites were sourced using
energy dispersive XRF spectroscopy. Sourcing results
indicate a changing pattern of =source wutilization
throughout the temporal depth of New Zealand
prehistory. The p=zttern of source utilization alsc

varied according to =site function.
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The regional analysisz of Mayor Island obsidian
investigated further the importance of the Mayor Island
chzidian in in the total 1lithic azzemblages of the
citeszs studied, and the nature of the manufacturing
technigues in relation to geographical distance from
the source, by means of fall-o0ff curves.

Uzing this combined methodological approach it
was possible to conclude that the exploitation of Mayor
Island obsidian wvaried between the North and South
Islands of New Zealand. While direct access seems to
be the most probable way of acguiring the raw materials
in the North Island, down-the-line exchange seems to be

indicated for the South Islané.
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CHAPTER I

INTRODUCTION

In the past decade archaeological studies of
trade or exchange all over the world have significantly
increased. 2 growing number of opublicaticns treat
topics such as exchange mechanisms and their role in
socio-political systems, or deal with detailed studiesz
of particuiar items exchanged in the past. This
growing interest 1is partly due to the increasing
importance and development of models o0f cultural
processes, but mo=t importantly to the development of a
wide range of scientific techniques —capable of‘
identifying sources of raw material. Only 16 years
ago, Renfrew (19€%a:151) commented on the fact that
archaeology had elmost completely neglected the rple of
trade as an element of economic growth and cultural
change, or discussed prehistoric trade mechanisms or
attempted to set upr the facts on a guantitative basis.
Since the new @analytical techniguez have become
available on & routine besis to the archaeologist, an
increasing number of studies have applied them to the
study of the distribution of ‘traded items and

hypothezized on the probable exchange mechanisms.



3

. 3 ~—3 73 ~T3 —3 ~3 T3 T3 ~73 T3 3 T3 T3 T3 T3 773

R}

r—-@ f—"‘g

page?

Obzidian, of all tradsZ materialszs, is the item
that probably has received the greatest attention in
the last decade, in terms of the number and variety of
techniques applied to it, and the number of studies of
it az an important exchange item. Obsidian has been
the object of numerous characterization sfudies, and
most theoretical discuszions of the relationzhip of
archaeological distriabakions and the surrounding
cultural processes in operation, have been based on the
results of obsidian exchange studies.

New Zealand archaecologists have not remained
aloof from these developments. The identification of
the sources of lithic materials found .at archaeological
sites have been the focus of interest of numerous
studies in New Zealand archaeology in the past years,
and are becoming increasingly popular (Anderseon n.d.:
Brassey 1985;: Coster 1982: Fox 1982; McFadgen and
Sheppard 1984;: Prickett 1975: Ritchie 1984: Sutton and
Camppbsll 1981)., The increase in the number of sourcing
studies 1is probably directly related to the large
number of attempts by New Zealand erchaeologists to
implement routine sourcing technigues, especially for
the scurcing of obsidian artefacts., No less than 12
different methods for sourcing obsidian in New Zealand
have been employed. (For a complete summary of the
analytical techniques employed refer to Bolilong
1983:35-5b). Sourcing studies based on the physical

properties of obsidian have been carried out by Green
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(19¢2), and Resves and Armitage (1973). On the basis
of element analysis the range of studies include
emigsion spectroscopy (Green e# a/., 1967), wavelength
dispersive XRF (Ward 1972, 1974a, 1974b, 1974c; Leach
1973, 1976: Leach and Anderson 1978: Chigdey 1981), and
neutron activation analysis (Leach and Warren 1981,
Chigdey 1981).

Obsidian in New Zealand was exploited from a
variety of sources and iz nearly ubiquitous in New
Zealand archaeological sites. The prehistoric
Polynesian population had access to a particularly
abundant supply of obsidian sources, compared to other
prehistoric Oceanic people. Ward (1972:123-127)
identified 42 separate locations where obsidian occurs
naturally, ©6n the basis o0f chemical similarity they
can be grouped into_lq major source regions., These 18
source areas are all located within a limited region of

the North Island of New Zealand (Figure 1.1).
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Obsidian was used mainly az a cutting tool.

Some of the earlisst vizitorz to come to New Zealand

noticed that the Maori used a type c¢f sharp stone as a

carving and cutting tool. Joseph Banks in 1772 (1962

Vol.2:25) on Captain Cook’'s first viszit to New ;ealand
remarked that,

their nicer work which regquires nicer
edge tools they do with fragments of
Jasper, which they break and use the
edges of it that are sharp like flints
till they are blunt, after which they
are thrown away az useless, for it is
impoesible ever again to sharpen
them...

A similar observation was made by Captain Coock on the

same voyage.

In working small werk and carving 1
believe they wuse mostly peicez of
Jasper breaking small peices from a
large lump they have for that purpc:ze.
As soon as the small peice is blunted
they throw it a vay and take
another(1955:284),

It is guite probable that both Cook and Banks
saw obsidian tools being used for cutting and carving

of wood. Althouch no further descriptions of obesidian

usage were made gduring that or the following two

"voyages, Johann George Forster noted during Cook’'s

second voyage the eagerness of the Queen Charlotte

Sound Maori to trade for bottles and bottle glass,
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Glacss botties, which they called
tawhaw, vere however particularly
valuable to them; and whenever they =aw
any of them, they always pointed to
them, and then moved the hand to their
breast, pronouncing the word wmofh...
(1777:.209%). :

Later again he observed,

The chief object of their commerce were

shirte and bottlez, of which last they

were remarkably fond... (1777:220).

This statement is also corroborated by Johann Reinhold
Forster's diary (1980:290-91) and by Captain Furneaux’'s
narrative (1961:738). The name bestowed on bottles and
bottle glass of ¢axbasw, probably refers to ¢whws the
Maori name for obsidian.

Very few further instances of the use of
obsidian are found in the early New Zealand literature,
Obsidian was often used for cutting hair and during
mourning. The earliest reference to this is probably
given in Anderson’s Journal kept on the third of Cook's

voyages in 1777,

..[they] bewail them [the
uead] wlth the most dolefull crys, at
the same time cutting their foreheads
and cheeks with a shell or piece of
flint in large gashes until the blood
flows plentifully... (1967:813),

Other references of obsidian being wused for =such
purpcses are almest 100 vears later. The Reverend Mr

Taylor (1855:102) noted that as a sign of gfief people

1:
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cut their foreheads and faces with piecez of obsidian.
Obsidian was also uzed for the cutting of hair (ibid.).
J. White (1874:337-38) observed at Hokianga the use of
obsidan flakes during a hair cutting ceremony. Finally
Manning (1875:103) observed that obsidian flakes were

also used

e for cutting of flax,
flesh, hair and surgical operations,
The edge soon came off, when another
chip would be split off the large lump
of obsidian, which every family that
could afford it would have lying by the
house, or concealed somewhere near at
hand. These Dblocks were usually
brought from the Izland of Tuhua by the
Ngapuhi, when returning from southern
expeditions, and were articles which
fetched & considerable price in the way
of barter.

He further recalls that,

When 1 first came to the colony, in

many 1inland villages the obsidian

knife waszs &till much wused: it was

merely a sharp chip, but when split off

artistically extremely sharp (ibid.).

From the wvery first reports, ethnographic
accounts of MNew Zealand mentioned a 1long standing
network of communication., A large range of goods such
as 4wmara, birds, preserved fish, berries -and fern

roots were exchanged, as well as manufactured goods and

a variety of stone resources, including obsidian.
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The 1importance of obzidian to the prehistoric
population has long been recognized by archaeologists,
especially the obsidian from Mayor Island flows. Green
(1964) recognized that it could be easilvy distinguished
from all other New Zealand sources by its translucent
green colour under transmitted light. Initial
inzpection of obsidian flakes recovered from
archaeological sites using the above technique é%owed
an apparent predominance of Mayor Island obsidian in
the early New Zealand sites. Green (ibid.) advanced
the thesis that the Mayor Izland obzidian flows were
the first to be discovered by the Polynesian settlers;
the other sources were discovered later and started to
replace Mayor Icsland obsidian in archaeological sites.
Green (ibid.:137) also noted that the presence of
fobsidian in sites indicate &an imbricated system of
regional and inter-regional trading networks which are
seemingly possible of definition given a sufficient
amount of guantitative information”.

Although the spetial distribution of obsidian,
and in particular Mayor Island obsidian, has been noted
for some time, the culturzl mechanisms responsible for
ite spread have never been studied in New Zealand.
Proposals concerning the pozssible methods of exchange
have been put forward, but, so far, no attempt has been
made to document properly and test the wvalidity of
theories uéing a systematic analysis of the exizting

archaeologital data. The changing proportions of
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chzidian through time have been noted, first by Green
(ibid.) and later by Leach (1978), but again no attempt
haz been made to test the data sets with the available
theoretical infcrmation on prehistoric exchange
mechanisms., Most studiez in New Zezland have focuzed
on the documentation of the movement of particular
gocds, especially of 1lithic resources, during the

prehistoric period. ( Leach 1978, Leach and Anderson

1978, Best 1972, Prickett 1975), However, the

identification of such movements does not provide the
information on "the actual exchange mechanisms, As

Leach and de Souza have commented,

Attempts to disclose prehistoric trade
and communication patterns have been
carried out with high expectations of
results. After about a decade of
active research in developing sourcing
technigues in New Zealand it is a moot
point just how much has been revealed
about prehisteric social and economic
relationships (ibid.:44).

At this point one may ask why no such study has
yet been attempted in New Zealand, as =studies of lithic
source utilization have been carried out for a number
of years. The source allocation of a large number of
artefact assemblagez from a wide range of dated csites
is one of the pre-requisites for attempting any study

of prehistoric trade or exchange,
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The 1lack o©f the regular u=ze o0of source

- characterication in New Zealand archaeological studies

has been mainly due to the complexity of some cf the
technigues or the costs involved in using them on a
routine basiz. The recent development apd setting up
of an obsidian sourcing laboratory at Otago University,
capable of processing & large number of samplez in a
non—destructi;e manner, has made it possible to source
a larger number of obsidian assemblages than previously
possible, The sourcing facility allows for the
distinction between several New Zealand sources as well
as between some Central and Eastern Pacific volcanic
clazzes, Discrimination within the New Zealand sources
using the Otago University XRF facility, 1is clear
between the Mayvor Island sources and those of Inland,
Coromandel and Great Barrier, although separation
within these last three is not so succezful (Bollong
1983:156-157)., Separatiocon between the Mayor Island and

clear, on the basis of relative

n

Northland sources i
element ccncentrations. However, certain problems due
to scurce sampling were encountered (see Brasszey 1985,
Brassey and Seelenfreund 1984). The system is
therefore best suited to dizcriminate accurately the
presence of Mayor Island obsidian from all other MNew

Zealand sources=.
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The sourcing facilities set up at th
Univer=zity Archaeometry Laboratory have mzde possible
extenzive sourcing of New Zealand archaeological
obsidian aszemblages, and has therefore alzo provided
the materials for the study of the prehistoric obsidian
exchange mechanisms in New Zealand.

Although several studies in New Zealand have
dealt with the lithic source utilization patterns, no
explanation of the factors involved in the acguisition
and exchange mechanisms have yet been attempted. The
presence of some type o0f exchange mechanism is usually
taken for granted, and the presence of foreign material
has been usually taken az evidence of communications
and external connections. The present research
attempts therefore to £fill some of these gapz in our
understanding of prehistoric source utilization in New
Zealand. The main pointe on which the present research

is focuszed are:

13 the understanding of the
role thst Mayer 1Island played eas e
source of obsidian within a regional
exchange nmnetwork, and its overall

importance in New Zealand prehistory.
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2) Mayor Island was the largest

n

exploited source o obsidian in
prehistoric New Zealand. The process
of lithic procurement should be
reflected in the artefacts discarded at
the gquarries. Working patterns there
should also be determined to a large
extent by . the tvpe of exchange
mechanism by which the rawv material was
distributed. Therefore, the study of
the pattern of source exploitation is
explored.

KD The present work also
attempts to examine scme of the factors
involved in prehistoric obsidian
exchange in New Zealand, and attempts
to answer a number of questions

cencerning the exchange mechanisms 1in

operation.

AThe problems proposed here are not easy to
sclve., The archaeological data necessary for this type
of research on a wide regional scale are not uniform.
Ezcavation technigues are o0f the most diverse types,
and the information of the site reports is often
incomplepe fer the purposes of this type of study (for
example data on abundance - absolute or relative - of

lithic artefacts). In addition the archaeoclogical
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fieldwerk prcposed for Maver Izland a=z part of the
present research had to bs cancslled, =since permizsion
to excavate was refused by.the Macri Trust Board which
aéministers the Island.

Given these factors, it was not poszzible .to use
a number of methodologiez employed by other researchers
to study obsidian exchange processes, and it became
necessary to find alternative ways to study the
importance of Mayor Island and its quarries in the New
Zealand wide ezchange network.

Alternative methedologies were therefore
employed, based on existing theoretical frameworks.
Using the data that <could be <collected from the
archaeological acssemblages, a deductive framework was
developed in which the exchange network was seen as an
interlinking system directly related to human
behaviour, in which the guarries and workzhops on Mavor
Izland representsed one end of a system and the cbsidian
found in the archaeological =itez the other. The study
cf the obsidian disperzzl and wuse should allow
predictions of the character of the system as a whole -
to be made. Inferences made about the nature of
feedback among different components of the system
should shed light on the behaviour of the whole. Thus,
the process of lithic procurement and exchange should
be both reflected at the guarries and the
archaeological sites to which the raw material was

distributed tc.
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For the present research a combined study of
the quarries of Mayor Island and £he archaeological
obsidian azsemblzges was used. The obsidian studied
was obtained from a number of collections excavated
from as early a 1920, up until the present day. They
represent sites from all over the two main New Zealand
islands, covering different time ©periods and they
involve open settlements, temporary camps, defended
settlements and lithic workshops.

The lithic assemblages studied are made up of a
large guantity of small vunretouched £flakes, core
fragments, waste flakes and very few actual retouched
'tools’., The analysis is based on the study of a very
large quantity of amorphous flakes, Few studies have
used this sort of information, but Torrence’'s (1981)
sfudy on Aegean obsidian exchange is based largely on

the analysis of similar obsidian debitage.

ORGANIZATION OF THE THESIS

The study has been organized into seven
chapters, including the Introduction. Chapter 1II is
devoted to a study of the ethnographic background to
trade in New Zealand. R review of the early contact

literature and later ethnographic sources iz usad to
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present a picture c¢f the dgenesral exchange patterns
observed by Europeans. In this chapter, the
archaeological evidence relating to trade 1is also
examined.

In Chapter III a general analyzie and critical
review of the theories on prehistoric exchange put
forward by a number of scholars is undertaken. The
chapter delineates the main components of exchange
mechanisme ¢ 1) the institutions employed in the
tfansactions of exzchanged goods and 2) the mcdes by
which these éoods were transported and their
application to the study of archaesological materials.
The methods usad by other authors to study prehistoric
exchange on regional and =site oriented bases are
discussed in order to develop the analytical tools
appropriate for the study of cbzidian exchange in New
Zealand.

Chapter 1V discusszes szveral aspects of guarry
analysie, such as the identification of guarry
owunership and type of exploitation. The chapter
further discuzzes the gquarriez and general settlement
pattern of Mayor 1Island in order to understand its
importance and role in the New Zealand exchange
network,

Chapters V and VI are devoted to explaining the
methodology involved in the analysis of the obsidian
assemblages studied and ﬁhe' presentation of the

-

sourcing results, az well &as the resulits o0f the
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regional obsidian diztribution study and their
iﬁterpretation.

The final chapter returns to the main points
posed in this introductaion,

Little previous analytical work on New Zealand
obsidian exchange is available on thch to build. The
combined approaQ? in which regional data and data from
a £ingle site are used (particularly the study of the
sites of procurement) have been useful in providing
information on the functioning o©¢f the svstem az a
whole. It is hoped that future studies cen refine the
analytical technigues and theoretical approach used in

this dissertation.
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CHAPTER IIX

THE TRANSFER OF GOODS
IN PREHISTORIC AND PROTO-—
HISTORIC NEW ZEALAND:
ETHNOGRAPHICAL AND

ARCHAEOLOGICAL EVIDENCE

INTRODUCTION

The environmental diversity encountered in New
Zealand by the earliest Polynesian settlers provided a
large variety of resources that could be exploited.
Ethnchistorical records of New Zealand indicate that
lithic materials and cother items, including foods, were
ocbtained from a variety of scurces and by various
means., Captain Cook on his second visit to New Zealand
in 1773 met & .group of North Island traders on a visit
to the South 1Island for the purpose of obtaining
greenstone. He reflects on the knowledge and
communications between the different areas of both the
North and-.South Izlands. On his return to New Zealand
and arrival at Queen Charlotte Sound in 1773 he was

greeted by a group of Maori azking for Tupaia (Cooks’
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Tahitian interpreter on his first trip), whcm they had
never met before but had knowliedge of his first visit

to the Sound. He writesz:

It may be ask’d, that if these people
had never seen the Endeavour or any of
her crew, how they became acquainted
with the Name of Tupia or to have in
their possession such articles as they
could only have got from that Ship, to
this it may be answered that the Name
of Tupia was at that time. so pcpular
among them that it would be no wonder
if at this time it iz known over great
part of WNew Zsa/send, the Name of Tupia
may be as familiar to those who never
saw him as to those who did...by the
same way of reasoning the Articles left
here by the Endeavour may be now in
possession of those who never saw her.
I got from one of the people I am now
with an Ear ornament made of glass very
well form’'d and polished (Cook
1961:172).

He also commented on what seemed to him a far reaching
network of communications which he had had the
opportunity to experience during his first wvisit to
Palliser Bay, reached after having landed only at e few

places on the east coast of the North Island, when he

remarked:

it appear’'d from the behaver of these
people that they had heared of our
being upon the coast, for they came
aleng side and some of them on board
the Ship without shewing the least
signs of fear: they were no sooner on
board than they asked for nails: but
when nails were given them they asked
Tupia what they were which was plain
that they had never seen any
before...These people asking so readily
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ftor nailz prcves that their connections=
must extend as far North as Cape
Kidnappers...for that was the southerm*t
place on this side of the coast we had
any traffick with .the nativez... we
have no reason to think that the
inhabitants of any part of this land
had the least knowlidge of Iron before
we came among them (Cook 195%:250).

Cook was also surprised not to see any of the
items his people had given to the Maori in ezchange for
fish, greenstone artefacts, and other ‘curios’ in the
houses on the several occasions he visited the native
villages. He remarked that these must be used in some

sort of transactions:

I beleive they must give away many of
the things they have at different times
got from wus, to their friends and
Neighbours, or else purchass Peace with
them of their more powerfull Enemies:
for we never see any cf them after they
ere once in their posession and every
time we have visited them, they have
been as much in want of Hatchets, Nails
ca to all appearence az 1if they never
had had any amongst them (Cook
1961:578).

A year later Crozet (1891:48) commented on the

ng at Queen Charlotte Sound after

to-

same fact when stopp

arriving there from Tasmania.

It is very surprising that savages, who
in the preceding year had seen and
traded with a French and an English
vessel [De Survilie and Cook], and who
must necesszarily have obtained from
these =ships 1ircn, cloth, and other
European gocgs, should never have
allowed wus to notice anything about



page20
this,... It iz true that the goods we

gave them daily were never seen again

by us, nor did we zee tracez of them in

overrunning their wvillages and on

viziting their houses,

These early European visitors did not have much
of a chance to observe the manner in which transactions
were carried out among the Maori nor how foreign
non-Eurcpean good=s were acguired. They were usually
not much inclined to inguire about the =sources of ea
number of items they observed among them, The only
exception to this was in respect of greenstone, which
they noticed had a great value attached to it. Johann
Reinhold Fe¢rster on inquiry was told that the

greenstone weas

brought by the natives from the
interior parts of Queen Charlotte’s
Sound to the South West, in which
direction they pointed. We acked for
its native place and they called it
FPoernamoo from whence probably the
abovementioned @part of the country
obtained the denomination of Tavai
Poenamoo (J.R. Forster 1778:18-19).

-.Cook also recorded during the third voyage that

the stone was not only gathered somewhere from the West
Coast of the South Iszland but that it was traded to

localities in the North Island.

Thus it is that a trade for Foenesmmoo
or green talk is carried on throughout
the whole Northern island, for they
tell us there is none of this Stone but
. at a place which bears it{s] name, some
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where about the head of Queen Charloctte
Sound, and not above one or two days
Journey at mo=t from where we lay with
the Ships... (Cook 1967:72).

Evidence of the extenzive knowledge ¢f the
country by the Méo;i surprised the first Europeans, and
indicates a high mobility of parts of the population.
On a visit to the Bay of Islands in 1822, Bichop
Marsden talked to some people who described to him the
mountains, lakes and hot springs to the south on the
North Island, about 400 km distant (Firth 1929:429-30).
Marsden also remarked that chiefs travelled often and
were absent at times for periods o0of almost a year,
Marsden’s informants also described to him the
resources, people and the special skills of places as
far south as Tongariro and Roturua and Taupo, places
from where they obtained certain garments and carvings.

Similarily, Shortland (1851:205-07) was told
about the eppearance cf the interior of the South
Island by Huruhuru, when they met at the Waitaki River

on the East ccast of the South Island.

He drew with a pencil, the outline of
four lakes by his account, situated
nine days Jjourney inland of us, and
only two from the West Coast, in a
direction nearly due west of our
position... I waz persuaded that this
information was to be relied on, as I
had the benefit of hearing discussions
between him &and eanother old man, who
also knew the country, on the propriety
of halting at this or that place on
acceunt of either of them being more or
less convenient for catching eels or
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Ethnohistorical records indicate that the goods

were obtained by various different mechanisms,

r including exploitation of sources, inter- and
intra-group exchange, confiscation by warfare and
F _ through the custom of wmury (Firth 1972:400-01). From
the ethnohistorical record it is also evident that
F groups oiten had exploitation rights over
F geographically widespread areas (H. Leach 1969; Mair
1972; Shawcross 1966). In the following sections of
™ the ©present chapter the evidence on the type of

products exchanged and a summary of the exchange
mechanismes in existence as recorded by the New Zealand

ethnographers will be presented. It will be followed

by an exzamination of the archaeological evidence cf
traded goods in prehistoric archaeological =sites over

New Zealanc.

ETHNOGRAPHIC EVIDENCE OF TRADE AND EXCHANGE

The transfer of goods and the acguisition of

items procduced at distant places was a common

K

occurrence among prehistoric and protohisteric Maori

communities, Firth has documented and analyzed the

—3 "3
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different ways by which goodz were transferred between
individuals and groups in Maori society, Firth
(1972:402-402) recognizad  the presencs of beth
intra-group and extra-group exchange, and that these
were carried out under what Firth has terwmed the
‘gift-exchange’, the main points of which will be
briefly referred to here.

. Gift-exchanges were commonly made between
partiez with the aim of strengthening political
relations or social ties between people or tribes., On
occasion they were alzo made for economic reasons. The
giving and receiving of gifts took the form of a
reciprocal exchange - for every gift that wasz made a
return gift of at least the same value from the
recipient was expectecd. The return gift was usually
given at some later time, a few days after the original
gift had been given, and the time when this return gift
was given was decided upon by the receiver of the first
present (Firth 1972:406-11). Colenzo (1868:354-35%5)
also states when describing the exchange of

’

focdstuffs, canoes andéd other iteme, that

a chief would give to one of his own,
or a friendly tribe, some article as an
ackncwledgment or equivalent for
building of a canoe, carving, etc., but
always without any kind of stipulation
or £fixed price. Or he would make a
present...to some other chief,
generally to one of higher, or equal
rank than himself: but all without
anything like price stated. And when
the return gift was made, it was always
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stated tc be such, for if not so stated
it would not be so considered... A
return gift was always expected to be a
larger one than the cne which
occasioned it.
It was very rare fcr objects to be directly exchanged
for one eanother. On occasion though, special trips
were made with the particular objective of obtaining
certain goods by exthange at the spot. This apparently
was dgne when a certain type of object was desired
(Firth 1972:410-11), The return gift was usually a
just equivalent.so that if the origineal giver desired a
particular item, he could express this in an indirect
manner, and in return the receiver could not refuse to
give that object. But etiqguette also meant that an
unwanted return gift could not be refused, since it
would tarnish the social position of the receiver,
Firth (ibid.:402) distinguishes two types of gift
exchange; one, carried out fcr purely economic reasons
in which objects c¢f practical utility were exchanged,
and a second one, ceremonial, in which the exchange of
goods was carried out to fulfil some kind of social
purpose. Firth suggests thpugh that the distinction iz
not clearcut, and exchanges often involved elements of
the former and vice versa (ibid.). Firth states that
intra-group exchanges were not common, and usually
affected certain craft specielists, like carvers and
tattooers. These would exchange their services for

other products. Transactions carried out extra-
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communally were commecnly carried out, The main items
exchanged included foodstufifs, and lithic resources,
but cloaks, ornamentz, feathers and other products were
also involved. The ramification and variety of goods
exchanged 1in the o©prctohistoric and early historic
exchange networks are described by Colenso (1868), Mair
(1972), Shortland (1844) and others.

Food was an important item of exchange. Along
the eastern coast of the South Island, for exzample,
peopnle exzchanged preserved muttonbirds, and dried fish
from the south for Jasvrv (prepared root of the ¢f
(Cordyline sp.)), for kumars from the North Island, and
mats (Beattie 1920:67; Stack 1898:24). According to
Stack (ibid.) at a wvillage he visited in inland
Canterbury, the inhabitants devoted time to planting of
kumara and p;eparation 6f 4favrvu for the express purpoze
of exzchanging them for other goods they requiregd,

On a trip from Dunedin to Christchurch,
Shertland (1851) observed that some canoes hauled up on
a beach were packed full with casks of ©preserved
muttonbirds -  poie-tsii - many ornamented with
feathers, destined e&s presents to relatives further
north on Banks peninsula. A lot of these, he states,
also would be sent north of Cook Strait (ibid.:224).

Shortland (ibid.) also obzerved on the North
Island that certain villagesz of the interior obtained
some foods from the coast in exchange for inland

productz. Preserved eels, forest birds, rats and other
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items were sent to the coaztal settlementsz whe in
return supplied fish and seaweeds.

Colenso (1868%) also recorded the exchange cf

food products between groups living on the coast and

the interior parts of the North Island.

Dried sea-fish, or dried edible

sea-weed, or shark oil, or  Aaraita

berries, would be given by natives

living on the sea-coast to friendly

natives dwelling 1inland; who would

afterwards repay with ‘potted birds, or

eels, or Aineu cakes, or mats, or rouge

[{red ochrel], or birds’ feathers and

skins (ibid.:17).

Some groups had explocitation richts in
different ecological areas, Mair (1972:210) for
example, mentions that in the Wairarapa area, groups
had rightz to explecit land over a widely scattered
area, Some of them, for exzample, had the right of
exploitation over —certain areas where red ochre
existed, which they prepared and made available to
other groups. Giftz were sometimes sent to places eat
considerable distances; the Wairarapa Maori for
example, would send presents to places as far &way eas
Napier (ibid:210},

On occasions, special inter-tribal meetings
were called at which a number of items were exchanged.

Servant (1873) was eable toc observe such a meeting at

Hokianga, -Northland, between 1§29 and 1842,
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During theze kind of meetings, a
pyramid 1is sometimes built, on a 20
square foot baze, rising to 80 feest
high, with a large number o¢f poles,
firmely fixed, forming several
‘storeys’, on the outside of which are
hung edible ©provisions, bazkets of
potatoes, dried fish, 4wmarss and other
commoditiez of this kind... Each
portion 1is marked for each tribe and
each tribe, in itz turn, makes a Adatars
in the following years. Servant
1973:23).

-

Besides foodz, garments, ornaments and 1lithic
materiale were part of the exchange networks. Servant
(ibid.:?), alzso observed that a number of special
cloaks, mainly of dog-3kin were obtained from the
South, as they were not made in the North. Feathers
were also an important item of exchange. The
preparation and transactions of white feathers for
exchange by the Bay o0f Island Maori were observed by

Nicholas (1817:398-99). He states that they were

prepared exclusively in the Bay of
Islancds, whence they are carried into
other districts, and form & staple
article of trade,. These feathers are
neatly drecscsed, and each of them has a
small piece o0f wood tied round the
quill ené, which serves to stick in ths
hair... (ibid.:398),

The ethnographic information of gift exchanges
and the items employed in these transactions clearly
show that & number of very different goods were

exchanged for each other, One of the least recorded

items of exchange, and, at the same time, one of the
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mcst conspicuous 1in the archaeological record, are
lithic materials,. With the exception of greenstone,
which was probably the item which took the most
attention from the European ethnographers, very little
information is to be obtained from the ethnographic and
ethnohistorical sources on the transfer of lithic raw
materials or 1lithic artefacts. The appearance of
greenstone at places far removed from its source was
recorded by the earliest visitors (De Surville 1982:
Labbe 1982, Forster J.G,. 1777: Forster J.R. 1778,
1982: Cook 1961; Crozet 1891), Overland east-west
patterns of movement of goods developed on the South
Island as a result of the localization o¢f greenstone
sources on the West Coast, as well as North-South sea
bazed movements to the North Island, Beattie
(1912:143) affirms that no regular trade in greenstone
ever develﬁped. West Coast natives, when visiting the
ast Coast of the South Island would bring pieces of
greenstone az gifts to their hosts. According to
Skinner (1912:149), foodstuffs, fine mats and perfumes
( taramea), made from the sap of grasses were among the
items that they received in exchange.
Referénces to obsidian exzchange are absent.
Best (1974:53) only guotes that cores of obsidian were
often carried by travellers, who could then flake off a

piece whenever needed.
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ARCHAEOLOGICAL EVIDENCE OF MOVEMENT OF GOODS

The exploration of the Mew Zealand ethnographic
and ethnohiztorical sources shows a picture in which a
wide variety of goods changed hands by diverse means.
Nevertheless, the information is scanty in regard tc
the exchange of lithic resources. Contrary to
ethnographic source éata, the archaeological record
provides a wealth of information on the variety of
stone resources exploited and exchanged in prehistoric
New Zealand.

Interest in the sources of stone materials
found in archaeological =sites was ©perhaps first
expressed by von Haast in 1871, Von Haast thought that
a number of stones found at a site on the Rakaia River
(South Island) originated as far away as the Dun

Mountains in Nelson, and others came probeably from the

neighbourhood of BPanks Peninsula (von Haast
1871:83-95), Foreign stonss were also identified by
von Haast at the "Otokai kitchen midden”

(1879:151-152), Travers (1875) also remarked on the
large quantitieﬁ of foreign stones at a number of sites
he found on the South Island. Travers was probably one
of the first to speculate on the nature of the
communication routes &long different regions of the
South Island and between the North and South Islands.

For exzample he noted
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in the ovens on the coast, besides

flakes and rough knives of chert and

flint, are  found flake knives of

obsidian, a rock which only occurs in

the Volcanic District of the North

Island (ibid.:69).

He also remarked on a number of other lithic
resources found at sites in Central Otago, which wefe
foreign to the area. For instance, he found chert
pieces in the Otago coastal middens which he assumed
came from "the same chert which occurs J4» sifZw in the
interior" (ibid.). He &also observed at a site in
Central Otago a "hornstone cleaver [thatl]l must have
been brought from a very great distance"” (ibid.:68).

Archaeological research in New Zealand <carried
out in the lest 20 years or more has shown a remarkable
interest in the 1identification o¢f stone materials
employed by the prehistoric Polynesian inhabitants.
Identification of foreign stone resources at
archaeological sites has been coupled with the
investigation and exploration of native stone quarries,
Lockerbie (1955, 1959) examined the geological sources
of stone materials of the sites he excavated in the
south of the South 1Island, and suggested posczsible
points of origin for tne materials he encountered.
Much earlier Skinner (1914) initiated the recording ocf
argillite gquarries exploited for the manufacture of

stone adzes. Duff (1946) recorded further argillite

guarries in the Nelson-Marlborough area.
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More extensive studies on the range of =ztone
resources employed began in the mid 1960’s by Green
(1964), Trotter (1967b),. and Wilkez and Scarlett
(1967). Trotter, for example, studied the range of
lithic materials employed at the Katiki Point =cite
(Canterbury) and computed the abundance of each type as
its percentage 1in the total stone tool assemblage
(Trotter 1967b:240-45). Similarly, Wilkes and Scarlett
at the Heaphy River Mouth site in southwest Nelson,
identified the different types of rocks employed by the
inhabitants of the site. No other sourcing technigues
were employed at the time than hand specimen
identification. Nonetheless, the authors went one step
further and suggested several possible sources from
where the materials might have been obtained. 2lthough
the authors did not make any further inierences on the
results of their examinations of the stone assemblzge,
this study was probably the first to show the great
potential in New Zealandé of examining the rock sources
of the abundant stone assemblagez from archaeological
sites.

In later years, Millar (1971) analyzed the
stone assemblage from the Tahunanui site near Nelson.
He attempted to identify the sources of several of the
different rock types recerdsd, by visual examination
and using these results he proposed that the pattern of
rock ezplditation, particularly that of metamorphozed

argillite had changed throughout the occupational

1t
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hiztory of the site (Millar 1971:163-72).

The attention given to the identification of
rock types at archaeological sitez iz a direct rezult
of the increasing attempts by New Zealand
archaeologists to find suitable sourcing technigues.
One of the most important attempts in this respect was
the initiation by Green (1964) of an obsidian sourcing

uprogramme in which a number of techniques were
developed, Research on the sourcing of lithic
materials has not juét been restricted to obsidian
studies, More recent work by Brassey (1985), Prickett
(1975), Leach (1978), Leach and Anderson (1978), and
Ritchie (1976), have focused their attention on a wide
variety of rock types. 2cs Davidson (1984) has pointed
out, it has become increaszsingly clear that 1lithic
resources including obsidians, nephrite, argillites,
guarzites, etc. were transported over huge distances
during the prehistoric period.

The initiation of an intemnsive research
programme at Palliser Bay in 1572 (Leach 197¢, Prickett
1975) oprovided the material for the most extensive
source identification study so far undertaken. More
recently the study of the rock resources used at
Pouerua, Northland has provided the same type of

information for another part of the country (Brasse

]

1985). Prickett (1975) has argued that lithic material
from sources up to 800 km to the north and 700 km to

the south of Palliser Bay was exploited and that at
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least dz different lithotypesz were being used
(ibid.:203), of which half wers imported.

Meverthelezz, Prickett argues, the imperted =icne

O]

constituted about 82 per cent of the assemblages. The
most important rocks in terms of their abundance in the
separate assemblages were cherts (36 per cent) and
obsidian (19.5 per cent), focllowed by argillitez and
greywackes. Prickett’s work is the first study t&
speculate on the importance of the presence of foreign
lithic material in archaeological sites. The evidence
from the analyéis of the Palliser Bay stone assemblages
showed that relationships extended to areas at
considerable distances. Argillites, nephrites and
schiste were obtained from the Nelson-Marlborough area.
It is argued by the author, that most articles arrived
as finished pieces., The relationships with areas to
the south changed over time and in later periods the
variety of stones obtained from the south seemed to
have been lezs, Exzchange relationshirs to the north
were strong also, and the materials obtained included
obsidian, cherts and limestones (ibid.:217-18),

The difficulty of relating the archaeologicgl
evidence of traded materials with the ethnographic
records on exchange is fully understood by Prickett.
The ethnohistcric evidence on trade/exchange is hard to
relate to the archaeological evidence, and Prickett
only goes 'as far az toc suggest the possible items which

might have been given in exchange for the lithic
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materials received, No attempt iz made by the author
to relate the archaeological evidence to the possible
exchange mechanisms in operation at the time. B.F.
Leach (1978) has also noted the practical difficulties
in relating the ethnonistoric evidence to the
archaeological picture. Based on the analysis of the
Washpool sites at Palliser Bay, B.F. Leach (ibid.)
concludes also that the large range of foreign
materials prezent at the =zitesz were obtained by some
type of exchange. Changes in the proportions of stone
flakes are immérpreted az shifts in the networks of
communications which linked the Palliser Bay area with
other parts of New Zealanéd. Leach (1978:392) does not
believe that the actual social circumstances
rezponcible for the presence of foreign goods, can be
actually discerned from the archaeological data.

Further analysiz by S. Best (1975, 1977) and
Davidson (1972) on sites on the North Island,
particularly on adze material and to some extend
obsidian has shown that & large number of the raw
material wasz obtained from the Ceromandel-Bay of Plenty
area.

The analysis of obsidian distribution in New
Zealand has suffered from the same problemz as the
sourcing studies of other lithic materials. Although
numerous studies have been carried out, in which the
sources of obsidian used ai particular sites have been

studied, no real advancez have been made towards
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explaining the exchange mechaniamz i1nvolved. The wide
distribution of cksidian was noted for a iong time, but
mere seriousz studies cemmenced with Green’'s okbzidian
dating and scurcing program in 1964. More widespread
use of obsidian =scurcing followed. Davidson's (1972)
study of Motutapu Island showed thét at least four
obsidian sources were exploited et a =single time,
These included Huruiki (Mecrthland), Great Barrier,
Mayer 1I=land, and Whitianga. On the baszsis o0f the
obsidian dats, Dzavidson concluded that the different
sources were discovered and explcited in succezive
stages, as Green (19¢4) had already suggested.
However, these initizl chzidian sourcing results have
to be treated with caution, as the source allocations
have been questioned (Leach and Manly 1982:106),

The study of another larce eassemblage from

Houhora (Mt Camel) in Northlandéd showed alzc 2 number of
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1977:31&: Best and Merchant 197¢). Best believez that
clese ties existed between the Northland group and the
Coromandel area. No further comments are made by the
author on the possible type of these relationships.
2lmost 90 per cent of the obsidian waz aszigned by Best
to Mayor Island, on the basisz of colour and density. 2
re-analyis of the obsidian periormed by =Rollong
(1983:148) wusing energy dispersive XRF spectroscopy,
showed that & significantly higher oproportion of

obsidian had been obtained from local sourcesz. Leach
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(cited by gollong 1922:137-138; see alsc Gillies 1973
however, has gue=zticned Best’'= allocaticne, and
believes that the propecrtiong of Northland obsidians
was as high as 30 per cent. Bolleong's (1983)
re-analysis showed, though, that the azsemblage
contained only 17.4 per cent obsidian from the
Northland sourcez. This is =still significantly higher

than Best's results. Brazsey (198S5) haz questioned the

0]

accuracy of these resultz on the basziz c¢f =source
allocation problems encountsred with the Pouerua c=ite

ey and Seelzanfreund

[0}
W

azsemhlage (Brassey 1928%: Bra
1884). He believes that the proportion of Northlanc
obsidian in the Houhcra azsemblage could actually be as
high as 30 per cent, as Lesach has suggested (Brassey
1985:147),

By 1976 nezrly 500 pieces of obsidian from

in New 2ealand had been

(D)

abcut 16 different =site
submitted to diversze sourcing procedurss (Reeves and

Werd 197¢:27¢). The widespread distribution of Mayeor

1

Izland obksidian was again noted, but also the
distributicen of obsidian from the Huruiki sources,
ibi

Reevez and Ward ( id.) summarized the information on

th

obsidian usage for dcdifferent areaz of the country.

Thus, they concluded for example, that for the Auckland

-

and Coromandel area, Mayer Island and Huruiki obsidians

L

were exploited in the early phases, while later on a
greater variety c¢f sources waz expleoited including

obesidians frem Taupo and Great Barrier Islands
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(ibid.:279-281), In general, the authcrz noted that,
following initial settlement by the _Polynesian
settlers, a signiiicant number of lithic sources were

exploited. Subsequently, "great territoriality

Hy

developed” (ibid.:285) which inhibited the wusze o
widespread sources and, therefore, general use of local
resources was made, The authors argued that, during
the period of consolidation, mainly local resources
were exploited, but exchange networks with adjacent
groups developed, involving the movement of goods'in
favor of the earlier movements of groups of ©people
(ibid.). Reeves and Ward’'s study does not suggest in
any way, how obsidian exchange could have been carried
out, The study examines mainly the evidence of
obsidian use through time in the different areas of New
Zealand.

Brassey (1985) studied the lithic assemblages
recovered from six archaeological sites in ths Pouerus
area, Bay of Islands, in Northland. Identification of
lithic sources was attempted, end Brasszey found that
some ¢of the materials at the sites came from as far as
the Nelson and D'Urville Island area. Foreign lithic
materials included obsidians, argillites and nephrites,
but these stones did not represent a large proportion
of the lithic assemblage. Most of the materialslused,
which included different types of rocks, were probably
obtained within close range from the =site. It was

found by the author thet rocks, =such as cherts,
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sand=stones, bazaltz, petrified wood and obsidian came
in large proportion from the Morthland area
(ibid,:31-67). The <small range of non-local stone
artefacts attributed to sources at quite considerable
distances is common to a number of New Zealand
archaeological sites.

Brassey (ibid.:133-144) attempted in his study
to explain the reaszon behind the acguisition and use of
the lithic materials. He proposed several alternative
explanations for the patterns of lithic usage found at
the Pouerua sites. Source allocations showed , for
example, that obsidians were obtained mainly from the
local sources, but Mayor Island and other sources of
‘grey’ obsidian such as Fanal 1Island, Great Barrier
and/or Huruiki were also represented. Aproximately 74
per cent was obtained from the loEal sources and only
17 per cent from Mayor Island (ibid. 49-50, and Table
6). Some of the materialz, he argued were obtained
because of the function thev were intended for, while
others were obtained because of the better guality of
the materials. He argued, that in those cases where
non-local stones were used 1in preference to local
materials, this was mainly due the suitability of the
different rocks for the tasks they were intended to be

used for.
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In summary, the archaeciogical evidence pointsz

in genefﬁl towards a wide movement of goodz over
considerable distances. 2lthough =some authors have
interpreted the presence of foreign goods as evidence
of direct communications or close relatibnships between
the different areas (Best 197S), there is no evidence
at present to sustain an argument of what form these
were, As Davidson (1982:19, 1984:201) has pointed out,
a constant 1link of interactionz connected different
areas of the country and the inhabitants had all
special links with people in their surrounding areas,

as well as with groups further away.

”
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SUMMARY AND CONCLUSIONS

Ethnographic and ethnohistoric records have
shown that a variety of goods were exchanged in
pre-european Maori society. The ethnographic evidence

suggests several ways in which these materials could be

transfered - gift eixichange being probably the most
important one. Other ways of obtaining desired goods
are also recorded. The range of goods as described

from the ethnographic sourcez is expanded with the
archaeological evidence. Archaeological research
carried out in New Zealand has shown that besides the
pericshable foodstuffs a range of lithic materials wes
obtained from areas as far away as 800 km. Foreign
rocks recorded at sites included nephrites, basalts,

obsidians, argillites and, to a lezser extent other

types of rocks such as cherts. So far, the analysis of

the range of utilized rock rescurces at New Zealand
archaeological sites has stcopped short of identifying
the exchange mechanisms involved in it=s acguisition.
Most studies have limited themselves to identifying the
occurrence of foreigﬁ lithic materials end their
probable sources, and suggesting that some sort c¢f
communication links existed between the different areas
of the country. Brassey’'s study (1985) which proposes
to explaiﬁ the reasons behind the presence of foreign

lithice &t Pouerua, marks &an important step away from
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the 1initial =z=ourcing =studizz in New Zealand. A=
Braszey himzelf points out (:ibid.:133) the szi1cnificance
of the pattern cf the range of scurcez used and how the
materials were obtained are not entirely separable.

In the following chapter a review o¢f the
procedures and theoretical issues involved in
identifying exchange mechanisms from the archaeclogical
record will be discussed, in. order to be able to
interpret the obzidian source utilization pattern on a

New Zealand wide bacsis.
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CHAPTER IIIX

THE STUDY OF PREHISTORIC
EXCHANGE :
METHODOLOGICAL AND

THEORETICAL PROBLEMS

INTRODUCTION

One of the mo=%t interesting aspects 1in the

study or prehiztoric people 1=z the communication

0of wider networks of trade or exchange. 1A number of
techniqgues have been developed to locate the cscgraphic

sources 0 raw materials, and models have been propcsed

Cne ¢Z the pfcblems faced in <thie, &nd’ cther
previous work, concerns the means of archaeclogically
identifying the mechanizmz by which the gcodz in
gueslion were exchanged. Increasing numbers cf studies
¢f oprehiztoric 2change have used highly wvariable

metnocds 1o distinguiszh archzeclogizally between many
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types oI exchance mechanicsmz. In this chapter the
theoretizal background and analytical technigues
employed in previous studiesz of prehiztoric obsid:ian
exchange will be evaluated. This will be followed by a
brief appraisgl cf these epproachez in termsz of which
ones could most profitably be employed for the study of
obsidian exchange in New 2ealand.

Studies of obsidian exchange have been carried
out from two difierent perspectivez - regional and site
oriented. - When adorting a regional perspective,
archasolocgists have studied the dizzribution cf

obsidian or other resources over a larce area. The

10}

patial distribution iz then interrreted uzing a number
of models o0f prehiztor:ic exchange. Site oriented
studiez, on the cther hand, have focuzed <-n the study
of 1impecrted gocds in a eingle =site, and used~ the
information on <the locaticn, provenance, abundance,
ete. of the gocds %t¢ reconstruct the mechanisms by
wvhich thsse objects arrived &t the site, Both types of
studies ociffer 8 variety o¢f ©pecssibilities for the
investigation o0f the prehisztoric obzidian distribution
in New Zealand, and are reviewed in .the present

chapter.
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THE ARCHAEOLOGICAL IDENTIFICATION OF EXCHANGE SYSTEMS

Anthropologistz have described numerous ways in
which transactionz are carried cut in modarn societies=.
Several authcrs have tried to claésify the patterns by
which goodzs q@ange hands in different =societie:=s
(Polanyi 1957, Sahlins 1972). The identification in
the archaeological record ¢f the different ways 1in
which goods change hands is a difficult task. Some
archaeologists (Renirew 1%c¢S, 1977a: Renfrew e¢ a&/.
1¢66: Hodder 19%74: Hodder and Orton 197€:98-124: Clark
1678, 1979: Pires-Ferreira 1975: Pires-Ferreira and
Flannery 1976) have tried to link different exchange
mechanismz to ethnographically describeé econcmic
institutions such 2= reciprocity, redistribution,
market ezxchange and otherz, in an initial series of
hypothetical models, which they later tried to prove
uzing archaeological datz, One of the main problems in
tryiﬁg to correlate exchange mechanisms with economic
institutions iz that there are no clear cut boundaries
between the different types of the latter categories;
indeed théy are nct mutually exzclusive as has been
shown both ethnocgraphically and ethnohistorically by a
number c¢f authores ( Buechler 1983: Earl 1677: Ea:l and
Ericson 1977; Murra 1956, 1972), The distribution of
ezchanged coods within a community, or outzide it, may

well have been produced by different types of exchange.
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Sillitoe (1978:2¢5-275) haz shown, for examsle., 1in ha

]

study of the VWola of the Highlands of Papua New Guinesa
that the presence of goodz in the community can be
ascribed to numerous types of transactions, which are
all individually distinguished in the Wola language.

Some authors have tried with moderate success
to find archaeological indicators that would help in
the definition of the economic institutions under which
the tranzactions were carried out. Pires-Ferreirea
(1975:6) argues, for example, that one way of
identifying reciprocal exchange from the archaeological
record is by the identification of a large range of
variability c¢f goodz between houzeholdzs, She argues
that for Mesocamerica, where 1individuval households
negotiated for their own goods in this ca2se obsidian, a
great wvariability in the sources present could be
expected,

2 similar argument has been employed tc define
archaeologically a redistributive economy, in which a
central authority collects goods for payments and the
financing of ite projectz and exzpensez. For exzample,
Earle and D’'Altroy (1982) have arguec that reciprocal
exzchange coﬁld be inferred thrcuch the absence ¢f large
storage facilities =since, as they believe, their
presence reflects some sort of redistribution of
products within the community. While this may be true
for certain cases; 1n general, the abzence of large

storage facilities cannot be taken as an indication of



5

—3 T3 ™3 "3

pacedb

absence of redistribution., 2 large range of gcodz that
might be redistributed with:n a community may not need
large and elaborate storage facilitiez. Pirag-Ferreira
(1975) has further argued that redistribution could be
identified, in the «case of Mesoamerican obszidian
exchange, by the uniform distribution among householids
of local goodsz, The eituation, she argues, might
reflect a centralized collection and pooling point and
later redistribution of goods among community memgbers.
The apparent uniformity of distribution in an

idian

(0]

archaeological ' site, fer exampile the ob
istribution in the Valley of Oaxaca may, however, bhe
produced by other effects=. The seeming uniformity
might be nothing more than the rezult of many vyears of
subseguent occupation where the same sources were
supplying the one area for & long periocd of time. As
Zeitlin (1979:133) argues, the earchaeologiczl remains

would approximate the averzge of various individuzl

v

r

acguizitionz, and each houszehold wculd =how & &simil
mix of =sources even 1if obsidian were obtained
independently. When possible, other lines of evidence
should bé uzed to support the distributional evidence.
Attempts to identify other specialized trading
institutions, such as adminiztered trade or market
trade, from the archaeoclocical record have not preved
very successful. For examrle, attempts have been made
to prove, archaeologically the existance of markets and

market trade, by the presence of an all purpose money
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caged?
(Bchannan and Dalicn 1971:153-154) or permanent market
place. Markst exchange does not necezzarilv have to
take place 1n permanent market places, For this reazon
the archzeological absence or presence of a permanent
market place site iz not enough evidence to suggest the
non existence or existence of market trade. "Periodic
Trade Fairs" took place in partz of tropical lcowlané
South America,where the partic;pants travelled loncg
distances, through usually non-friendly territory, to
obtain certain products (Lathropo 1973:173). Even 1if
these tradaing places could be identified
archaeologically, how do we know that a market type of
exzchange took place 7 Meillasoux (1671:82-83) observes
that market exchange or markets often occur at the
border o©¢f ceomplementary eccnomic zone=s. He further
argues that the presence of currency or an all purpecse
money is an indicatcr that the trade dealt with might
have been market exchange. The presence o©f money
facilitate= market transactions by providing a
universal medium of exchange with & standard value
againest uhich all goods can be measured. Adams (1974)
does mnct discount the possible existence of market
exchange by the absence 0f an all purposze money, as he
illustratez in his re-analysis of Agzyrian trade. The
presence of &all purpose money is certainly & helpful
indicator of market exchange, but where the currency
haz  not  survived, or cannot be identified

archaeologically, other indicators must be found.
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uch as, for exzample,
‘red-feather’ and shell and stone money’ are fregquently
found 1n Western Pac:ific archaeclogical sitez and have
been well documented (Belluwood 1978a; Davenport 1962),
The presence ¢f thiz type ¢f money in an archaeolcogical
site does not imply, in this case, the existence of
market type exchanges a=z suggested by Adams (1974),
From the above brief review., it can be seen
that archaeology still lacks a way of wunequivocally
identifying the ways in which transactions took place
between individuels, groups or larger communities.
Nonetheless, if these "economic institutions of
ezchange’ cannot be identiified, az yet, through the
archaeological record, archaeologists have explored
other ways in which the exchange mechanisms can be

identified archaeologically.

THE STUDY OF THE MECHANISMS OF EXCHANGE

The economic institutions under which exchange
can be carried out in different societiez are linked to
the different ’'mechanisms’ or 'modes’ of exchenge.
Renfrew and others, as mentioned above, pionesred
mathematical models in ‘which they explored the

relationships between the two, and these will be



2
-

'
e
o
o
a]

(]
-

re:-

cdiscuzzed later in thiz chapter. 2lthough Ren
(1975:41) haz defined at least tsn different ’'modez of
exchange’, bazically four mechanisms by which people cor
communities can acquire non-local goods can be isolated

(0]

1)direct access, alzc defined =zometimes a
unilateral ccnveyance (Zeitlin 1979:142),

2ibilateral reciprocal trade.

3)lonc distance trade, cgrried cut by
professional traders or organi:zed expeditions.

4) ccwn-the-line exchange.

A brief examination of how each of theze iz
expreszsed ethnographically and archaeologically
follows., The correlation between modes of exchange and
the institutions of exchange will be described in crder
to help in the prediction of the archaeologicaliy

observed pztterns when the New Zealand data eare

examined,

DIRECT ACCESS

By definition this is not a type of exchange :z:z
it does not involve & trznzaction betwesen two croups cr
individuals. It usually takez the form of a group
travelling to the source of the desired goodz ernd
acquiriné them under peaceful conditions. This type of

acqguizition described etnnographically among certzin
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groupz of Ruztralian abcrigine
1964:111) and the Pomo Ind:ians in California (Vavda
195€:495) 1i= characteristic c¢f low populated areas
commonly of egalitarian groups of people, where it may
represent the only way of obtaining certgln necesszary

materials,

BILATERAL RECIPROCAL TRADE

Az defined by Zeitlin (1979:144) this can cccur
when two separate and independent communities meet on
special occasions (ceremcnial, social or economic) cn
which goods are exchangsd. 1t has been described
ethnographically by Berndt and Berndt (19¢4:122) for
Western Australian aborizinez anéd f2r the Sias=i
Izslanderz in Northeast Pzpuz New Guinea, (Harding
1957). FRenirew has defined thiz mode of eixchange as
"boundary reciprocity"” (19735:41), It is not
necessarily restricted to mnon complex =zocieties, as it
can alsc be found in more compiex societies, occuring

at certain transitory fairs or markets.



(o]
o
n
m
on
-

LONG DISTANCE TRADE

Thiz is also knowun asz Freelance Trading
(Renfrew 1975:44), or Expeditionary Convevance (Zeitlin
1979:146), and is carried out by professional traders.
Goods are obtained by a trader at a distance in
exchange for goods or currency and then traded to one
or more communitiez which are permanently home-based.
Trade expeditions of this kind, organized either by a
single person or a group, are recorded, for example,
among the Siassi and Trobriand Islanders of Melanesia
(Harding 1967 Malinowski 1932). Such trading
expeditionzs have also been described in other areac: of
the Western Pacific, such az the islands of Yap and
Santa Cruz. Special long-distance trips of this kind
were made in & more-or-lezs regular basis from the

outer islande to Yap in order to pay <tributes and

The

m

fulfil other social and pclitical obligaticn
fleets that travelled to Yap left from Ulithi atoll and
totalled 22 canoes representing each c¢f the major
island; in the atoll (Lezsa 1950:42). Green (1982:16)
believes theat long-distance voyaging o this kind might
be the clue to the przsence of imported goods.in a
large range of the prehistoric Lapita sites in the
Western Pacific. Other such expediticns are recorded
cuteide the Pacific area, for example, amonc the Rhztecs

in Mesoamerica (Sahagun 19£9:14-19),
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DOWN-THE-LINE EXCHANGE

The term waz used first by Renfrew (1972, 1375)
to describe a diztribution pattern ¢i goodz over long
distances, when goods ares pazsed from one point or
community to ancther thrcugh a number of intermediate
links. Zeitlin (1979:148) classifies it as "pass-along
convevance ', a;d seez it az a "reduplicated bilaterzl
or expeditionary conveyance" (ibid.). Renfrew (1¢7%5)
and others (Webb 1974: Bealé 1973) have associated
down-the-line exchange with balanced reciprocity.

The literature review presented in the
foregoing chapter, in which the ethnographic evidence
for trade in New Zealand waz explored, doez not allcwu
en & priorty election of any of the above mentioned

"modezs c¢f exchange’ tec best dezcribe the prehisztoric

0]

New Zealand =situation, However, certain institutions
can be rulzad cut az they are traditicnally asszccizted
with complex societies and have never been recorded in
Mew Zealand (for example arket trade and
Administrative trade). i decision on which type of
exchange was in operation can only be made by testing a
number of theoriez and models besed on the study of
acttual archeeological data. The following part of this
chapter will be devoted to the analysis of techpiques
used to identify modes c¢f disztributioi of exchanged
coods. An evaluation of these models and technigues

will be followed by an appraizal of which would be most
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archaeological data.

ANALYTICAL PERSPECTIVES IN THE STUDY OF TRADE

In the studies of archaeological exchange which
have become more and more poprular in the last 10 to 1%
years, a big concern has been to find analytical
technigues which would allow the 1identification of
particular typez of distribution.

Most anealytical technigues have been intrcduced
from studiez of human geography and the mecst widely
applied methods include regression analysis (Renfrew
1977a, 1977p: Sidrysz 1977:; Clark 1979) and gravity
models (Hodder 1974: Hallam, Warren and Renirew 1976).
Mozt ci theze studies have approached the
archaeclogical evidence from one of two perspectives,
either regicnzl or =ite oriented. Many regional
studies vusing mathematical models have attempted to
identify regional +trendz in the distribution of
oksidian or other resources, uzing a small scatter of
sites cver a very large area. By contrast, Ammerman
(1979) has shown that analvses over large areas ﬁan be

misleading, and that a detailed analysis of one region

can produce resulte contradicting large scale analysis,
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2.F. Lezch (197¢, 1972, reached a similar conciuvzian
in hiz =tudy of the oprecporticnz of Mavor Iziand
cbzidian in New Zealand. The 1limitaticnz <¢f the
mathematical models have been discussed by Hecdder
(1982), and they have been criticized on the grounds of
two 1interlinked problems which concern the lack of
eguivalence between prediction and explanations. The
best fit regression curve 1s not an explanation of the

reasonas for certain distributions. Hodder argues that,

"

hilst the methods are adequate for describing the
distributions, the socizl processes that produced them
cannot be differentiated by the application of
mathematical equations.

Archaeological site oriented research carried
cut in the lazt few vearz haz concentrated on one site,
and studied the trends through time within that site.
Spatial intra-zite analvszisz has alsc been a £fruitful
enterprise for the understanding of prehistoric
ezchance. In the follcwing secticnz regional and site
criented research are discussed. The chapter is
concluded with ean evealuation of how some o0f these
studies can be incorporated in the study of obsidian

exchange in New Zealand.
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REGIONAL ANALYSES

Distance Fall-off Studies

Pioneerang studies us:ing diztance decay
analysis have been carried out by Renfrew, Dixon and
Cann (1968), and Dixon ef a&a/. (19%68)., In these two
articles the authors note that bevond & ’'supply zone’,
immediately surrounding the «geological source 1in
2natolia, the proportiocn cf obszidian within the total
chipped stone =eazzemblage of sites declined in an

exponential way. in direct propecrtion to distance from

I

the source. zenirew and other =cholars noted that the
shape o0f the line de=zcribing the relationszhip between
distance and guantity is almest flat up to a radius of
approximately 300 km from the obzidian souvrce and after
this point it drops off stesply. The difierences
between the twec arezz, named the ’‘supply 2one’ &and

Dixon 2t &/.

«

32

(¥

‘contact zone’ (Renfrew ef &/. 1%t :
1968:4%: Renirew 19¢9=2:1357, 1975:46-47, 1977a:84), were
interpreted as being caused by two different exchange
mechanisme operatinag in the arezs, Within the supply
zone communities acguired their own material from the
source, while in the contact =zone they obtained the

required obsidian throucgh exchange with  their

neighbours. The analysis of the fall oiff curves led

Hh

Renfrew to ©pcstulate his down-the-line model o

exchange (Renirew e&f e/, 19€8: Renfrew 196%a, 1972,
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1972y,
In these studiez Renfrew tried ts correslate
czzible instituticonz o:c exchange with the
archaeologically rscoverable data. 'In later workz he

tried further to link exchange mechanisms to different
cshaped fall off curves, which led to the fofmulation of
a fundamental hypothes&s that wunderliez all hiz
previous models. The ‘Law of Monotonic Decrement”
postulated by FRenirew (1977a:72), argues that "in
circumstances of uniform loss or deposition and in the
abszence cf highly organized directicnal (i.e.
preferential mnon homogenousz) ezchange, the curve of
freguency or abundance of occurance o:Z an exchanged
commodity against effective distance from & localized
source will be & monotonic decreasing one”. ©Cne of the
problems affecting Renfrew’s Law ¢f Monctonic Decrement
is the small number of variablez it considers. Other
variables which atfiZect the distribution, but which are
not taken 1intoc consideration by FRenirew's Llaw, can
seriously modify the observed fall off curves,
Nevertheless, Renfrew’'s model servez az a guideline for
comparing differsnt exchange mechanisms. Deviations
from his law can be uzed to determine new factors

involved in prehistoric exchange. Directicnal trade,

(N4}

foer example, as defined by Renfrew (1%77a:85-§7,
1875:42-51) does not conform to his law. but its
deviation can as well be specified . 2 number of

scholars have applied fall off studies to the study c¢f
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prehisztoric ckzidian exchange in different regiomns oI

[y

tc other tvpez c¢f gocdzs (McErvde
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the world, as wel
197¢, McBryde and Harrizcn 1381: Fry 1980: Earle and
D’'Altroy 1982: Hodder and Lane 1982). The studies on
prehistoric obsid:ian exchange showed a number of
deviations from Renirew’s proposed law.

Ericson (1977a. 1581) in his study of
Californian obsidian exchange demonstrated that, from a
regional viewpoint, the quantity of obsidian decreaszed
with distance from the source. When he used population
denzity as a wvariable he founéd that, distance waz not
the only variable affecting the obsidian distribution.
He found that for 70 per cent of the systems examined,
44 to 8& per cent of the variability of the exchange
cculd be explained uszinc & multiple linear regrezsion
model in which the percentage of the obsidian from one
source represented the dependent wvariable while
population density, distance from the source. and
distance te the next clecsest source vwere the
independent variables. He found that although distance
was the best predictor wvariable, the effect of the
population density, or some eguivalent measure, should
not be ignored. The distance to the second nearest
obsidian source did not have & significant impact on
the distribution (Ericson 1981:53). The methodology
employed by Ericson to study the diztribution was three
dimensional synagraphic mapping since, az he argues, 1in

a two-dimensional model only the magnitude of an

Y
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observation and 1zes diztance from a zource 1=
ccnsidered. but the zpatial position of the observation
iz not considerec in itz local —context. Thiz
simplification often maske significant variability 1in
the data (ibid.:104:.

The wvalue in Ericson‘s study 1lies in his
identification of the impecrtance of factors cther than
gquantities and their role in the interpretation of his
fall off data. This type of analysis requires a large
gquantity of archaeological and ethnohistoric data to be
succezzsful, and might not be pozzible to undertake. It
nevertheless 1is of importance in pecinting out the
infliuences of various factors which should be
considered in the final interpretation of
archaeological date,

Wright (19¢€9) suggested other wvariakles which
influenced the fall off patterns of exchange, when his
data did not gquite fit <the pattern predicted by
kenirew. In hiz analysiz ¢f obsidian daistribution in
the Zagros-Tauros area from the Near East he suggested
that the ueiéht 0f the material waz a more appropriate
measure than its proportion in the lithic assemblage,
since the material waz tranzported by humans without
the aid of pack animals. Other problems identified by
Wright which influenced the general ©pattern, were
temporal vgriations in the amcunts of obsidian reaching
the site, the availability of alternative rescurces

(flint) in certain areaz, and the change in the mode of
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tranzport of the obsidian through time. He al=zc argued
that only sites with the =zame function =should be

€2

comparec at any one time (Wright 1989:47-C 1974:38).

’

The impcrtance of s1te function haz also been
discussed by Eidrys (1977), in his study of Maya
obsidian trade. hen he ©plotted obsidian density
againzt linear distance from the source, his data
showed a poor fit (low Pearson-r vaiﬁes). ).}
re-examination of the sitez showed a large range of
different sites, from‘ agricultural hamlets to lardge
nucleated centres. Regrezzion analysis perfcormed on
csites divided into major and minor centres showed
highly significant Pearzcn-r valuez and that the bigger
centres were able to import up to six times more
obsidian than the smaller centrez (1977:57). In crder
to compare economically diszimilar sites, Sidrys
(ibid.:98) established a Trade 1Index (defined as
obsidian denszity multiplied by the distance from site

to source). The regression analysis also showed that

=

the major centres had & higher Trade Index than the
smaller centres (ibid. :98-99)., As a further result
of the diachrcnic study of Mayan obsidian distribution,
Sidryz obszserved distinct changez between the Claszic
and Postclassic Pericds, This was discovered using an
alternative trade measure: the ratic of obsidian to
pottery =csherds. The fall off pattern wusing the
obsidian fo sherd index on one axis and distance on the

other again showed a differentiation of sites below and
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abcve the least =quare regrezsion line (ibid, :190-102).
To exzplain thiz. the author proposed that the =shift was
due to changez in the transport routez, with tranzpcrt
becoming more efficient as it shifted from overland
routes to primarily riverine and sea coast routes
(ibid.:103), The increased transport efficiency, he
concluded,vdecreased the value cf the foreign obsidian
making it more accessible and permitting its regular
utilitarian use (ibid.:104), Sea transport haz alsc
been seen as easing the difficulties of overland cargo
tranzport . 2Ammerman (137%; Ammerman e &J/. 1978) has
pointed out that in MNeclithic Calabria the sea did not
renresent a barrier to exchange as had previously been
assumed by, for example, Hallam e¢ &/. (197&:100),

The work carrief cut in the Calabria region imn
Southern Italy by 2mmerman (1979) on obsidian exchzange
networks raised some basic guestions aﬁcut the adequacy

of the down-the-line mecdel and the Law c¢f Monotonic

Ity

Decrement pc=tulated by Renirew. Svztematic surfeace
collections of lithic material from sites in Calabria
contained a high percentage (90 per cent) of obsidian
while, in contrast, ascembiages from sites on the east
coazt had lesz than 40 percent,. The féll cff with
cistance from the source is far mere pronounced on the
sites on the east coast of Calabria. Sites located at
more or less the s=me distance from the obsidian source

showed very different wvalues in the proportion of

obsidian (ibid.:100-101). Ammerman offers two poscsible
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explanations for the deviations from Renfrew's
down-the-line model, +the availabity of 1lccal chert
resource=, and the position of the =zite in the exchange
network. However. he does not exclude the possibility
of a range of other factor=z.

In an earlier studvy Ammerman e¢ a/.(1978:
Ammerman @&and Feldman 1974) discussed =some other
problems apparent in Renfrew's studies (alsc discussed
by Wright (1969, 1970, 1974} which might be re=pon=zible
for distortions in the fall-off patterns., -"He found
that the effecté of time were the most important factor
which eluded Renfrew’s model. The authors set up a
simulated exchange system, in which an exzchange process
operated over a large number of time =steps. They
concluded that dcwn-the-line exchange iz a "dynamic
time dependent process" (Ammerman e&¢ a/. 1¢78:182)
since they could show that with the increazze in time
the proportion of obsidian i1in sites distant from the
source increased, as did the area covered by the supply
cone. They applied this insicht to the data sets used
by Renfrew et a/.(1968:328) from Armenian and
Cappodocian obsidian sources, and showed that the
possible differencez in =zize of the supply =zones of
both =sources <could be due to wvariations in the
operation of the systems. They also included two
additional parameters - a dropping rate and passing
rate - which were developed by Ammerman and Feldman

(1974) end corncluded that once a state of eguilibrium
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was reached within the exchange syztem "the slope o=
the fall off line iz esszentiz2ily the same as the rat:o
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of the dropping rate to the paszing rate 1978:1
Another point they discussed was the ©potential
influence of geograrhic factorz, such &as location of
the obsidian source, and natural communication lines.
Finally Ammerman e&¢ &J. (1978) =uggest certain lines
of inguiry to fcllow in obsidian trade studies. They
point out the importance of rececrding the form in which
trade is carried out (finished toolz, prepared cores,
blockz), and of the examination of the =ite types and
their function within the region under examination, if
one wishes to carry out comparative regional =tudies
(ibid.:192).

idian distribution at Owens

[0

In a study e¢f ob
Valley, Califcfnia, Bettinger (198&2) cbeserved an
overlap between supply zone and territoriel boundaries.
Aithough the obzerved pattern resembled Renfrew, Dixon

and Cann's (196%) nodel, where a resource shows =2

rn

supply area where obsidian is abundent endéd & fall of
area further removed from the source where it competes

with alternative rescurces, the diszstribution along the

.
14 1)

fall off line showed sharply differentiated zones ¢
supply and consumption. Due to the ebsence of
alternative obsidian reszources within the study areea,
it was argued that the break observed along the falil

off line corresponded to becundary lines of eboriginal

1121-123). Bettinger’'s

[

territory (Bettinger 19¢&
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arzument 12 based on the underiy:ing assumption that 1

ected by territorial

",

obzidian distribution iz af
ownerzhip a high frequency shculd be expected within
the territory where procurement would be by direct
access. Secondly, low frequencies of obsidian should
be expected in neighbouring territories. Thirdly the
boundary between the two areas would be marked by a
sharp cut in the observed freguencies (ibid.:112).
Findlow and Bologneze (1980a, 1980b, 1982) have
analyzed obsidian distributions in New Mexico and noted
the importance of political organization in the fall
off patterns observed. They stress the importance of
incorperating this and a number ¢f other factors, such
as topography, site function and demography into the
analysis. In order to achieve the integration of these
factors into the regression analysis, improvements 1in
the measurement of cozt factors are suggested by the
auvthors. In &n earlier paper (1980a) the authors

proposed a distance/work coefficient which W

-~
23

calculated

"by first finding the line between the
site and the source that at once
minimized distance and topograrhic
relief. The ccet of using the path to
and from the scurce was then measured
as the integral under the 1line. the
lower bounds of the area being set by
the lowest elevation along the 1line”
(1980a2:2239).

This wes replaced in & later paper by a measurement of
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mocvement ccst, calculated uvsing factcr analysi=z, The

pograrnic relief were standard:ized, using

1y
‘_'-
o

erfects o
factor analyziz, 1n crder. to eztimate the transport

costs involved in the movement of obsidian from the

source (1982:71). The imprcved mezasurement would allcw

one to take into consideration "the subtle efiects of

topography within & particular region", ignored by the

previous method (ibid.). In their research the authors

have tried to differentiate exchange =systems by

applying "~ a number of regression techniques. They

applied four different regression models to their data

on obsidian abundance: linear, hyperbolic, exponential,

and power functicn models. For every individual

source, each best fit regression line represents a
different exzxchange mechanism (ibid.:72). Diffe;ent
regrescsion models were found to best describe obsidian
distribution data for different periodz. For ezample,

& linear mcdel best fitted the Antelope Wells obsidian’
distribution during the Archaic Period,while an
exponential model bezt fitted the distribution from
Basketmaker II to Pueblo Il Periods. Further the
Pueblo III and IV Periods were best represented by a
hyperbclic model (ibid.:78). Since each of these
models has been aszociated with a specific type of
exchange, the best fit model allowed the identification
of temporal and regional differences in the excha

systems,



Y

3 T3 T3 T3 T3 T3 T3

3

e

<
-

(3 )

pace
The most important conciusion to ccome out their

tudy was that sociopclitical factors are causative 1in

n

the formation of complex down-the-line exchange
systems. Social movements, (1.e,. increasing or
decreacsing sociopoclitical complexzity) "would seem to
promote concomitant movement either towards or away
from direct accesz " (ibid.:80)., A further }mplication
of their study is that mathematical models will not be
accurate and successful, unless the appropriate factor:z
and variablez influencing the system are accounted for,
The combined use of regreszion analyesis with
gualitative inspection of the data will yield the best
approach, az mneither can operate éuccessfully alone
(1980a:247).

The different approaches used to study regional
exchange described above have all started from the

initial exploratory hypothesis proposed by Renfrew, and

[

have zhown the power and uzefulnezz 0f fall off curves,
regression analysis and other technigues in the
evaluation of prehistoric exchance typez. However, a:z
has been shown &above, they can also be used to evaluate
the effect of other factors on obsidian distributions
(transport methods, technoloay, influence of
alternative resources). In the folldwing two sectionsz
an evaluatioﬁ of two further models for use on a
regional pasis will be made befecre concluding with an

appraisal of the relevance of these models to the study

of obsidian exchange in New Zealand.



The Gravity Model

The gravity model, borrowed from <studies 1in
geography (Hagget 1965) has also recently been applied
to the study of obsidian distributions (Hallam =£
al.1976: Hodder 1974, 197&; Renfrew 1977a),. The
gravity model, which was designed to measure cultural
ihteraction (Crumbley 197%), iz expressed by the

following formulsz:

where I,y is the predicted interaction between two
placez (i and j), P, and F, represent the pcpulation of
the two places, D;; the distznce between the two, gnd b
an exponent of & chosen value (Hagget 1565:35; Ol=som
1670:227: Crumbley 1979:14¢1,

The mcdel has been zapplied by Hallam o7

11}
'

%

(1978) to study obesidean istribution in the
Mediterranean. To suit the data, the size of the two
centrez was replaced by a variable measuring the
‘attractiveness’ of the obsidian source. The
quantified ‘attractiveneszs’ ¢f the source was uszed to
predict the proportion of obsidian from each source to

be found at each site (ibid.:162). Two equztions for

measuring the ‘attractiveness’ were devised. The first
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where A iz the measure of atractivness, 0 1=

the quality of obsidian found at the site , and D the

problem in that in order to obtain the measure of
‘attractiveness’ (A), the value of Q (gquality of the
obsidian found at the site), must be known. The second

equation is

F‘ distance between twec placés: This equation poses a

where K? is the "ratio of the ‘attractiveness’

of the source (assumed constant), d iz the distance
between the two sources, and r the radius ¢Z the circle
dividing the areas where the proportion of obsidian
founéd at sites are not equal™ (1976:101), This
equation poses & problem in that one already has to
. know the location o¢f the sites which contain equal
™ guantities of obsidian. 2As the authors pcstulate, the
) ‘attractiveness’ can be measured; and the proportions

of obsidian to be found at the site be predicted, if

the source boundariss ere known.

These eguations are used to examine the spatial

3

distribution of sites containing equal guantities of

obsidian from two known sources. When the

F . attractiveness is made 2 constant factor, the sites are
predicted to fall on a curved line midway between the
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two sources, but when attraciivaneszs 1
for the two sources, the sitss will fall within tw
circles separating the two sources.

The model in general presents practaical
problems when applied to archaeological dqta. Firstly,
to solve the population egquation, artefacts sensitive
to economic indicators have to be found, and secondly,
to solve the measure of distance, historical or other
evidence of interaction between a known and an unknown
centre has to be <found,. To resolve these basic
problems, well dated contemporaneouz sitzz distributed
over a large area have to be used. The prcblem of
distance measures has been discussed by several authors
and will be referred to in Chapter VI,

Finally it he&as to be stressed that the gravity
model, when applied to archaeological oproblems, iz
primarily designed to record spatiel distributions,
rather than to dccument or expiore exchange mechanisms.

Because the preszent research ccncentrates
mainly on the reconstruction of prehistoric exchange
mechanismz and not on a description of the spatial
distribution, the use of the gravity model 1is not
called for. Moreover, some of the variables which have
to be incorporated into the gravity model include
factors, such as population composition, which &re not
purely economic (Crumbley 1979, They are cumbersome
or impossible to record from the archaeoclogical data

and there is no assurance thst they can actﬁally help
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in the reconstruction of prehiztoric exchange,

Other Models: Technological Model and Trade Routes

There are two further approaches to the study
of obsidian distribution, The first was applied by
Sheets (1980a) to the study of obsidian trade in the
Valley of Zapotitan in El Salvador, A technological
approach was usec tc study the economic organization of
obzidian manufacture and usage. The aim of the study -
to record the position of each archaeolcgical site
within the trade network and to describe the 1lithic
indu=stry - was accomplished by recording & number of
descriptive variables for each site. The wvariables
selected to record technological aspects of the lithic

material are the proportion of artefact types, mean

(3 1Y

weight per opiece, the ratio of the cutting edge o
prismatic blades to their weight and the number of
hinge fractures on each piece. These data, recorded
for the total obsidian assemblage, were used to
reconstrucﬁ the mechanisms of obzidian exchange and the
process of obsidian manufacture in the are=a.

The +technological study allowed Sheets to
observe that the obsidian was entering the sites in
different ways, and was related to the position of the
site in a éettlement hierarchy. He observed seven

levels in the settlement hierarchy of the valley and
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noted that obsidian entered the valley at the top level
sites and was redizstributed from these to the lower
level settlements and villages. The obsidian found at
the sites from the top two levels =showed a high
incidence of flakes with cortex in the‘ aszemblages,
higher mean weight values and lower ratio values for
cutting edge blades versus blade weight in relation to
the other sites. The speci;lization of the industry at
the top of the hierarchy was also indicated by the
small number of hinge fractures, which are directly
related to the "skill of the knapper, and contrasted
sharply with the obsidian producticn at the smaller
villages, where obsicdian production was carried out at
the level of a "small cottage industry” (1980a:12).
Further down in the settlement hierarchy obksidian was
obtained from itinerant craft =specialists and was
harder to acquire, a3 was indicated by the high cutting
edge to weight ratio of the blades (ibid.).

Sheets’ study is important in that it
demonstrates the possibilities of the analysis of
obsidian techneclogy, ané its role in understanding the
relationship between sites and quarries and between
specialized sites and distance from the source.

Technological measures have also been emploved
by Renfrew (1989, 16776: Sidrys 197¢h) to ‘study
exchange. The main argument uszed by Renfrew in hisz
study was'that sites distant from the source will have

access to less raw material and this shkould be
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reflected in the obzidian azzemblage at the sites. 1f
it iz a scarce and valued resource. more efficient use
0f it will probably have been made and cne could expect
a smaller size of flakes and debitage at the site.
This kind of behaviour has been documented by Sidrvs
(1976a) for the Mayan area, and Renfrew (1977b:29%)
also argues for a reduction of =ize of the waste
material and re-use of artefacts, Other authors
recording such decrease in size are Evett (1973) on
Italian Neolithic greenstone axes, McBryde and Harrison
(1981) in Australia for ogrocund =stone azes, and
ethnographically Hughes (1977) and Strathern (1969)
have observed a similar situation for ground stone azes
in New Guinea,

2 similar approach to Sheets (1980a), has been
used by Ammerman (1979%) in the analysi= of obsidian
production in Calabria. Ammerman recognizes the
importance o©f the technological wvarisbies, but his
analysis was not as sophisticated as Sheets’ study.

Finally Hammond’'s (197¢8) eattempt to trace the
trade routes by which the obsidian travelled in
Mesoamerica, should be mentioned. Hammond suggests
that the differential distribution of material from two
different sources was related tc their reszpective trade
routes. Obsidien from one source was supposed to have
travelied overland, while obsidian from the other
source was supposed to have been transported to the

coast and then distributed beth along it and inland

1Y)
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throuch the coasztal perts. Character:zation studie=z
carried out at a later date have given support to this

hypothesis (Hammond 1972, 197s¢).

Implications of the Regional studies for New Zealand

prehistoric exchange

Distance fall off studies, even if they present
some problems, seem to offer a number of possibilities
for the study of prehiztcric exchange in New Zealand.
One of the main problems faced by the archaeologist
when interpreting the f£fall off pattern has been
mentioned by Hodder (1974:; Hodder and COrton 1976) and
involves the similarity of the fall off curvez produced
by two different proceszes - random walk and
down-the-line exchange. Renfrew (1977a) suggests the
use oI additional data to s=olve the problem, and also
notez that, even so, direct access can be distinguished
from reciprocal exchange (ibid.:8&¢).

Other problems faced by researchers
investigating distance decay arise from the wvariable
quality of the raw dataz, Tc construct plotz which
measure the abundance c¢f obsidian in relation to
distance from the source, it is necessary to choose an
approrriate abundgnce méasure. In thiz respect the New
Zealand data share a problem with other places in the

woerld, notably the lack c¢f infecrmation for & number of
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sitez on the guantitiez of other 1lithic materizls
recovered. The absance of sufficient or acdeguate data
on either +the absolute c¢r relative abundance of
obsidian at a number of sites where obsidian has been
found makez +the wuse of distance faLl—off curves
difficult, It is possible to find different indices
wvhich can be collected from the available assemblages.
Wright has suggeéied the use of mean weights (1969,
1970, 1974) as an index of abundance, in the 1lithic
assemblage rather than percentages. Ammerman
(1878:193, 1979:103) has warned against thiz measure,
because the statistical means can be skewed towards the
smaller pieces. He sucgests the use o0of cumulative
frequencies. The ©vproblem of mean weights can be
overcome by <cla=zsifying the data into different
categories, such as cores, flakes, and waste flakes and
then comparing the relationship of each o0f these
separate yariables with distance from the source. In
this way the mean weight valuez will nct be skewed
towards the smeller pieces. In the present study the
obzidian coresgs, flakes, plades and debitage for the
selected sites on both the North and South Island of
New Zealand are investigated for the relationship of
the variables of size and weight with distance from the

source.
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The other methodz reviewed appear to be of
little opractical value for the present =study. The
aravity model focuses mainly on the description of
spatial distributions instead of exchange mechanizms.
Trade routes can be of help in identifying
relationships in epatial patterns but do not 1in
themeselvesz help in the clarification of prehistoric
exchange mechanisms. For these reasons neither model

is used in the present research.

SINGLE SITE ANALYSIS

All the above mentioned studies have a common
approach in their regional outlcok on the study of
obsidian diétribution. A number of other studies,
though few in number, have focused on the analysis of
obsidian distributicon within one sincie site, and
attempted to explain the methodz by which foreign goods
found at a site were acquired. Information such as
source cof obsidian and its location within the site in
a spatial and femporal context has in some instances
been used to reconzstruct the mechanisms of exchange.
Relatively few studies have been carried out using this
approach to elucidate the exchange mechanisms in terms

of actuzl trade or exchange theory.
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Soms ¢z the T2CNNIgQuUes éc not vary
zrgn:iiicantly from thczz commonly emplcyed 1n  the
anaivzis o¢f archaeclogizal azsemblzgss, Time =wrend

analvzis. =spatial wvariability in the guantities ot
different kindz ¢f cbzid:ian found at a =zingle =ite.
variability of =source composition and, lasztly. the
formal analvzis of c¢beidian have been aprlied to the
problem by different researcherz. The most relevant of

thesze studies are briefly summarized belcw,

Quantitative Studies

In this tyvpe ¢f study a bazic measure of
abundance must be found in order to monitor
guantitative changes through time. A number of methods
to mez2zure the abundancs ¢f ¢bzidian or its relataive

proeportion 1n a =i1te have been developed. These rszcord

re

o the raw meterial in the archaeclogiczl 3itse in
ccmparison with cther commonly occuring artsfaciz,
'Renfrew, Dizon and ann {1S€8) in their
analyvziz o0f Near East trade uzed the countz c¢f flaked
obzidian reizative to flaksd fiint. The wvalue obtzined
&% & percentage waz interpreted az & reflection of the

the otal 1i:thic
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Wright (1969:43-50) criticized the use of rac

numerical countsz, becﬁuse, he argued, 1%t overlccked
weighsz difrerences betueen artefact tvpes. No
censideration was given to the fact that a small
guantity of large corez might represent conziderably
more material in terms of wvolume and transport cost
than a large number of small flakeszJ Wright therefore
calculated an obsidian tc¢ flint percentage based on
weight. His use o0f data from other excavationz was
obstructed by the ©poor andéd incensistent recovery
technigues cof many earlier projects. In the abzence of
data on sampie weight, Wright estimated the weights on
the basiz c¢f counts, having tc igncre functional and
tempcral variations within his samples,.

Renfrew (19¢9b: 1977b) celculated wvalues for
several variables which could measure the variation in

the cbsidian supply for an arez., Valuez for each phase

rh

of occupancy in the Deh Luran plaine wers calculated
for the feclillowing variables

1) Total number of pieces,

2) percentage of cbsidian in the total chipped
stone assemblage,

3) number of pieces cf cbeidian per cubic meter

-

materizl, and

n.

of excavate

4) mean weight of obsidian pieces.
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He ncted zome problems with meazuring some cf

the above variablesg. The number of pieces of cbzidian

1

1,

uzceptible to

w
0]

per cubic metre of excavated materia
the excavator's bias, dus to selective sieving, size of
sieve mesh and 3elective reccvery c¢f material from
different areas of the =zite, as well az the nature of
the fill of <the archaeological =zite (1969b:432),

Renfrew believed that the mean weight measure was a

more useful means of <comparing the abundance of

-material with the ratio of the same material in cther

sitesz, Neverthelezz this can be influenced by
functional and stylistic factors (196%b:432,
18775:296)., The quentiiy of ¢h=zid.zn at the =itz can

also be affected by differentizl activities or
functionz within the site,
In another study Cobean e# &/, (1971) utilized

he cbesidian found at San

[
H

<
‘+

several indicesz to gquanti
Lorenzo Tenochtitlan in Mexico. The total number c¢f
cbzidian ©piecez (separzted into fiakez. blades and
waste material) were plotted for their abundance in the
site, This was then compared to the numbers o
grindihg implements (manos and metates) in the site.
Each mano/metate wunit was assdmed tec reprezent one
household. The twec figures were then compared and
plotted against each other and the ratic of obsidian to
mano/metate units would repressant the actual
ccnsumpéion of cbsidian ¢of each hcuzehold. The authors

found the amount of cbesidian in the =zite increased



bt

~3 fﬁﬁ@ ™ T3 ~3 73 3 ~—3 ~3 ~—3 ~—3 —3 —3 —3

3 3

page?78
through time and hypothesized that thiz represented a
"rise in prosperity or ‘buying power' of the
individuals" (Cobean e¢ &/, 1971:66t).

Zeitlin (1978; 1979) in his =study of obsidian
procurement and the long distance exchange linkz at the
Isthmus of Tehuanﬁepec, used the total weight of
epsidian against the total count of pottery in the
site. This ratio was an index to measure abundance of
obsidian at the site through time. He notes changes in
the use of obsidian, and these are interpreted ea=
shifts towards a more intensive utilization of it
(1978:202). Pottery was used, since it was uniformly
abundant in the site and could be assumed to have a
relatively constant per capita consumption rate over
time. Changes were seen &s alterations in the
intensity of Ause. Intra-site variation was smoothed
out by sampling areaz of the cite that represented all
its different occupational phases.

Alternatively, Sidrys (1976b:450) used obsidian
count per unit volume of excavated fill, while another
method of measuring abundance has been employed by
Moholy-Nagy (13975) at the Maya =site of Tikal,
Guatemala, The ratio of obsidian flake-bladez to flint
flake-blades was calculated for all obsidian found in a
non-ceremonial context. The gradual increase in the
value of the ratio from the Middle Period to the Late
Classic Period was interpreted as showing that obzidian

was available to all members ¢Z the population due to



page?79

an efficient procurement and diztribution =ystem. The
late drop after the Postclassic Period in ‘the values of
the ratios, waz seen az a drop in the accezsibility of
the obsidian to the lower social groups of the
population, making obsidian an ‘elite’” item., It also
suggested difficulties in the importation of the
obsidian into the area (ibid.:517).

A different approach was employed by Torrence
(1981), In order to control for differencesz in site
function or in the contexts of the sampled deposits,
the mean weight measures were calculated separately for
each artefact type, but agsain, for intra-site
comparisons the total weight per unit wvolume of
excavated material was calculated (ibid.:281), This
measure was used to analyse the output of the obsidian
workshbps at Phylakopi in the Aegean,

Irwin (1977a, 1977b) quantified the obsidian
found in higs excavations on Mailu Iszsland, Melanezia,
calculating the percentage (counts) of obsidian versus
chert artefacts., Irwin’s study stands out in that it

iz one of the few to attempt to predict the nature of

0

local and long distance trade through the duration of
the site’s occupational history by gquantifying the
obsidian data (1977b:22-23), Variations in the
relative propertionz of chert and octbsidien are
interpreted as a reflection of changes in the supply
network, rather than of consumer preferences

(ibid.:23). Irwin found that obeidian was abundant
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during the Early Period o¢f Mailu prehistory but later
decreazed in impcrtance, being almozt totally replaced
by local chert (1977a:308&-2311). In the later Mayri
Period, chert iz abundant in the early Period but is
steadily replaced by obszidian, and then again looses
importance during the succeeding Mailu Period (1977a:
308-311, 1977b:23-25). In spite of the observed
pattern, Irwin concluded that the documentation of long
distance movement of material did not help to clarify
or explain any of the exchange mechanisms by which the
materialsz changed handzs (1977b:26). Nevertheless,
despite Irwin’s pessimistic concluszion, the combined
use of technigues such as fall-off studies, variability
in the abundance and technological analysis might lead
to an understanding of the exchange mechanizms
involved,

Finally, Prickett (1975) in her study of stone
resources at Palliser Bay in MNew Zealand, used relative
percentagés of different tvpes of stones to record the
changing patternz of utilization within the area. The
importance of the non-local rocks in the area was noted
by Prickeft (ibid.) and Leach (1976), 1leading to the
interpretation that the predominance of imported rocks,
including obsidian, was due to the build up of stronger
and more reliakle exchange networks (Leach 1976:169).
Nevertheless, no further eattempt was made to identify
exchange mechanisms, althouch Leach (ibid.:175) points

out the pozsibility of two different exchange networks
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Formal Analysis

Finally, Winter and Pires-Ferreira (1976) have
noted that it is important to record the form in which
a piece enters the site, since it might be related to
the type of exchange. The authors suggest a general
relationship between exchange mechanisms and the form
of objects, based on the observation of the as=zociation
of three different variables : 1) the proportion of
obsidian from two sources of high quality material, 2)
the guantity of prismatic blades and 3) the degree to
which pooling and redistribution might have taken
place. It is thought that the blades are alien to the
site and that their exchange was controlled by an elite
group (ibid.:310). This relationship between the form
of the object (for example prismatic blades) and the
exchange mechanism has been pursued to some degree by
Ammerman e&¢ 2/.(1978). The consideration is that the
mcre valuable an item, the more likely it is that its
ezchange will be controlled by a special group,
Ammerman aiso argues that the differences in obsidien

use at a site reflect specialization. He has tried to

apply this line of argument to his research in southern

italy, by recording the differences in weight of
obsidian debitage at the sites. Wright (1969) has also
proposed a specialized exchange for obsidian blades in

the }Near East.
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The main points concluded in the ©present

chapter may be summarized as follows:
1) 2lthouagnh attempts to identify archaeo-
loagically economic institutions such as reciprocity,

rediztribution and others observed in ' present day

societies have been made, these have not been
conclusive, There are at present no ways of
establishing unequivocally™ which of these was

responsible for the distribution of goods as found in
ﬁrehistoric sites.

2) The ﬁrospects of using regionally oriented
research in New Zealand seem encouraging. Fall-off
studies have been shown to be of use, even if there are
still problems in hcw to interpret specific patterns.
There is every chance that this type of analysis will
be profitable: in New Zealzand.

3) The technological approach employed by

th

Sheets (1980z, 1980b) showz the important role o
understanding the technology of obsidian production in
relation to distance from the source and with respect

to the degree of craft specialization. This approach

can be applied in New Zealand and sufficient data seems

~to be available to attempt it.

4) The gravity model employed by some authore,

does not seem of any use for the present study.
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The absence o¢f bcundary markerz to mark
restricted access to the sitz mav be due to the fact
that restricticns were enfcrced by other means or
simply that they were either not noticed by the early
recordere or have not survived. On the other hand, the
fact remains that they might not be a necessary feature
of & guarry cite, even if accesz were restricted, since
it might have been enforced by other means which leave

no physical trace.

New Guinea Axe Quarries

The working of most guarries in the New Guines
Highliands 1z open to everybocdy, whether the stone is to
be used locally or for exchange. Each 1local group
seems to work fecr their oun needs, and no

to exizt. 2 similar

w

specialization of tazke sesnm

cr the ew Guinea azxs

z

N

situetion haz been reccrded
guarries. Torrence (1981:232-23¢) in her analysis hes
already noted that here, also, access is reztricted to
gquarries where axes for exchange were produced, and
also that no. boundary markerz are to be found. Stone
working gquarries have been studied by Vial (1940),
Chapell (1966), Strathern (1585), Hughez (1977). but
few of these descriptions refsr to the actual quarrying

proceses.






the =tonez were worked to the reguirzd preisrm &t the

guarry and then pclizned zcmewhere elze, zlcze <z s
source ci water and zand (Vial 1940:159).

Wize (1981) haz =hown that manufacturing styles
can be 1zolated between cdifferent azxe guarriez in New
Guinea. Differencezs in manufacture were =zhoun to
reflect the type o0f productaicn taking place at the
guarries, Manufacturing strles at «quarries with
restricted accezz., and where axes were producec ifor
exzchange, shiowed little wvazriation in style, In

centiraszt. axez comincg frem guarries where material was

obtained by direct access by the consumers, cshowed a

0]

higher wvariability 1n manufecturing tyvles. In this

cas as many stvles of producticn as gquarries

L1}

exploited were cbserved (ibid.:230-2371.

In these case g well as 1n the case ¢f the

(0]
v

Mt William aze gquarry in Scutheastern 2Australia, it

sesme to have been ’‘common knowledge® when access to

the guarry waz restrictzd, ané no physical boundary

2= there doez not =seem tco be any difierential approach
tec the extraction work, or the reduction methods,
identification of these cannot neceszzarily bring uz
closer to establishing restrictions of ownership of

acce

m
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itzels waz uzed to manuiacture a more valuable product,

Before examining the situation c¢f the Mavor
Iziand quarries, a number of archaeological case
studies will be described. In these studies there has
been mostly a concentration on the +technological
aspects of stone working rather then on establishing
the social and eccnomic contexts of lithic
exploitation. Nevertheless, within these examples it
might be pozssible to find some evidence which can be
used to support socio-economic interpretations. The
examples chosen aré.a rhyolite guarry in New England,
and one obsidian quarry on Easter Island as well as a
number of non-obsidian guarries from the Pacific area -

the Mauna Kea adze quarry in Hawaii, and twoe quarries

from New Zealand,.

ARCHAEOLOGICAL CASE STUDIES

Prehistoric-Rhyolite guarrying at Mount Jasper, New

Hampshire

Archaeologiczl research at the Mt Jasper
rhyolite source in northern New England wes undertaken
by Gramly (1984, Gramly and Cox 197¢). Researéh at
this source arez showed that it had been exzplcited cver

a period of more than 7000 years and all extraction
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werk waz czarried out directly by the consumers, The
best aquality rhyolite appears on outcrops on the
mountain, on top of high, steep clifis and alzo eas
lower garade material on the 1lower sliopes of the
mountain,

Two wprehistoric working and extracting areas
were identified. The older of these is located on the
top of the mountain, where a rather poor quality dike
waz exploited, leaving large amounts of waszte productz
behind (Gramly 1984:12). Working was apparently later
extended to an area further down the slope where better
guality material was obtained. A 10 metre deep mine
zhaft wee located here, firom which approximately &3
cubic metres of raw material had been extracted

(ibid.,). Mere recent workshopz, dating to the Late

0]

Ceramic Feriod (approximately 1500 EB.P.) were located
at the bease of the mountain. - These had been used by
parties travelling wup the wvalley by the river
(ibid.:13).

Excavations at the Hill Workshop on the top of
the moun%éin, showsd no pattern of artefact
distribution or clustering. Three distinct classes of
stone tools were founé both at thiz werkshep and at thé

later workshop at the bottom of the hill. Tool ciasses

‘recognized include debitage and preforms (clazsz 1),

hammerstones, adzes and large scrapers (class 11), and

-t

lastly clesz 11 artefacts featured a wide range cf

tocls some heavily used. which had all been emploved in
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the total quarried material was made over the timezpan
-of exploitation of the guarry. Thiz amounted to only
3% kg of stone per year (Gramfgly 1984:12, over a life
span of approximately 7000 years. Such a low rate of
extraction can only be expected if the gquarry was
exploited merely once or twice a year by small parties.
The estimation of the volume of stone extracted by
mining and gUarrying over the time span of its
occupation may vyield an impression of the magnitude of
the extraction industry and the magnitude of material
exztracted at any cne time. In this llght the role of

the guarry in an exchange network, if any, might be

assessed.

Mauna Kea Adze Quarry, Hawaii

m

m

This impressive guarry situated con the s=lopes
of Mazuna Kea volcano on the Island of Hawaii, was
studied by McCoy (1977, McCovy and Gould 1977) and
Cleghorn (1982). The guarried area extends from ebout
2800 metresA to 4300 metres ebove sea level (McCoy
1977:223). It consists of a number of areazs where
extracting activities and flaking-reduction activities
were carried out. Chipping stations ere sometimes
clustered together in large areas, while others are
small and isolated. During the course of the =ite

survey, workshops, overhangs, rockshelters , open air
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becauze the raw material appeared 1n 1tz natural =ztage

e}

in a tabular form that facilitated the production of
these adzes, The author bglleves that they were mainly
produced for trade or exchange. 2dze production was
highly standardized, following & set seguence in the
reduction work. Standardization was also exztended to
size and forms cf the adze preform=. (ibid.:343).

Small =stone structures have been interpreted as
religiouz shrines, These are mainly located on top of
rock outcrops overlooking the more important working
areas.

The extraction work at the guarry was performed
using wedges and wooden levers to extract the basalt
slabs from the cround. Large s=lazbs were broken up,
taking advantage of the mnatural cracks in the rock
produced by .thermal action. Preliminary flaking of
adze preforms was done uzsing different sized
hammerstones (McCoy and Gould 1977:238),

In additicn to the bazszalt fcr adze manufacture,

m
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glassy lava was gquarried, which was
probably eﬁployed for a number of domesztic tasks. The
source of this classy basalt is cloze to the main waste
flake concentration area of the whole gquarry. This
glassy rock was extracted and flaked on the spot
(ibid.:241), The archaeological evidence doez not
supply many clues on possible access resirictions to
the site. Complete reduction of preforms waz carried

out at the site, while no evidence exists that the
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There 1= no evidence whether accezz was restricted to

particular groups of pecple or not.

Argillite Adze Quarries

A large number of argillite adze gquarries in
the Nelson-D’Urville Island area have been repgfted by
Skinner (1914), Duff (1946), Jones (1972) and, Walls
(1974). Fourty quarry sitez have been recorded, while
a further argillite ad:ce quarry has been reported and
studied by Leach and Leach (1980, H. Leach 1984) at
Riverton, Foveaux Streait, The argillite exploited
rangez from black to black-veined pale grey in colour.

Aragillite in the MNelson Mineral Belt appearz in
a strip of land about two milez wide, reaching from
D’Urville Island in the north to the Matakitaki Valley
in the south (Wslls 1974:38). The cutcreps take the
form of clusterz of large boulders. Occassionally pits
were exzcavated to obtain lessz weathered material. A
preliminary analysiz of & number of guarries in this
area showed thet the boulders were broken up using
large hammerstones of altiered granodiorite carried in
from the Nelson EBoulder Eank, or alternatively using
indurated sandstone hammerstones (ibid.:38). Not ell

guarries were worked to the same degres. Walls

=)

(ibid.:235) recognicesz five separate groups of gquarriecs:
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1)Highly utilized guarries with a high
proportion of flaking activities and stone resources,

2) quarries with moderate re=zourcez but well
exploited,
3) qguarriez with limited resourcez intensively
exploited,

4) insignificant gquarries with resources not
fully exploited and

5) worked boulders from a river or small
hillside source. Adze manufacturing, including
decortication aﬁd initial flaking to ©produce the
desired preformes was carried out mainly close to the
guarry site. According to Walls (ibid.:39) the adzes
were manufactured for trfding, and an important feature

of these querries is the absence of any occupation

The Riverton adze gquarry examined by Groube
(1924 &and by Leach ané Leach (1980, E. Leach 1984}
show=s some close similarities to the Nelson gquarries.
This site was an erchaic edze manufacturing quearry and
workshop, where a variety of adzes was manufactured -
inciuding side hafted, triangular and reverse
triangular, large quadrangular sectioned and many small
trapezoidal and lenticular sectioned adzes (Leach and
Leach 1980). The adze manufacturers used a more or
less standarized procedure involving several steps
which "to some extent was }formalized', set by custom

and thus <transmitted by cenerationz" (H. Leach
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1984:117). Quarrying. 1nvolving mainiv the breaking up
of large naturally fractured boulders obtained from the
intertidal zone of the headland, beach cobbles and from
areas higher up behind theAbeach (H, Leach 1984:113),
was followed by transpertation to the working area.
Two ways of reducing corez ‘were employéd. If large
guadrilateral and trilateral adzes were to be
manufactured cores were reduced to the required size
and shape. Many preformz were the result of the final
stages of reduction of the main cores, but more often
preforms were fecognizable large flakes struck from the
parent core (ibid.:114)., Following core decortication
and ricdge preparation, triaenguler bladez were removed
from the corners. At a later stage the edge overhang
waz reduced (Leach and Leach 1980:117-137, Leach
1984:114-117).
Associated features found during the excavation

the =ite included =zome midden materiel, faunal

L]

c
remains and ovens, all indicative of =subsistence
activities carried out during the course of the work at
the quarryE(Leach and Leach 1980:107-11GC, 1392,

The Riverton =site and alzo the guarriez et
Nelson were occupied primarily for the manufacture of
adzes from the local argillites and knappers showed a
high degree of skill in their work, emploving ea range
of techniques (ibid.:139). It appears that the finel

working stasges - hammering and polishing - were not

carried out et the zites. There iz no information or

0]
0]
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make the desired tools, Ncne o0f the caze
examined zhows any evidence of restricted access, but
as 3een above thiz is very difficult to identify,

The identification of restricted accezs and
specialization c¢f the workferce in the archaeological
record can posgsibly be done best with & detailed
analy=zis of the flaked stone industry. This data is=
mozt easzily acquired from the workshovs, therefore the
identification ¢f this particular type of specialized
camps is of great importance.

As seen from the above examples the measurement
of control over access to resources uvsing
archaeolcgical data is not easy to obtain. In light of
the evidence of the preceding casze studiez the cbsidian
guarries of Mavor Island will be examined in the next
section of this chapter. The reszearch reported belecw
iz devoted to tﬁe description of the guarries and cther
sites reccrded on Mayor Island durina the £fieldwork

eriod, eand which could be asszociated in any way to the

‘g

(41

the obzidian resource:z,

0]

explcitaticn o©
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the geologic knowiedae of Mayor Island, with analyses
of rock forms and =z=tructure, and chemical analysié.
Cotton (1941,1944) described Mavor Island landforms,
with particular reference to itz wvolcanic history.
Later cstudies describing the volcanic history,
petrography of the lavas and detailed chemical analvses
of the lava rocks and their mineral constituents have
been performed by Brothers (1957), Ewart (1965), Ewart
et al, (1568), Nicholls and Carmichael (19%69), Baily
and MacDonald (1976), FRutherford (1976) and, finally
Buck (13578, Buck e &/, 1981),.

Mavor Island comprises a main cone which forms
the mein s:cpes of the island. The highest pointz of
the island are found here snd are known as Opuahau (254
m) &nd Tuataretare (320m). Steep cliffs characterize
the seaward éide~of the main cone, while on the inland
cide verticel cliffs form the rouchly circular caldera
wallz, The ocutward side of this cone has been desply

ercded, especially on the northern cocast, by r

fe
{1,

iztin

n

water courses forming features like Ruawaipiro Pa

O]
n

(Buck 1387&:9). The interior of the caldera haz an
approximate diameter of 4.5 km and the walis
surrounding it reach at ite mazimum point a height of
200 metres and only 20 metrez at the lowest elevation

at Te Rangiorz Bay.
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The main ccne 12 traverszed on itz western =zide

by a fault line running northwest toc =outhwest, which
1s marked by a scarp croszsz:ng the caldera. Within the
caldera, another three, or possibly five, fault lines
crozs its floor in & north to northeast line. The mcs=t
imprezzive and largest feature within the caldera iz a
central dome, known as the ‘Young Dlome’, 251 metres in
height. The dome is & built up of a series of vizcous
lava flows and its =zlope, though moderate, is covered
with huge lava blocks and crevasses. To the east, two
Geep hollows have formed two lakes, which are joined by
a narrow sSwampy area, Eoth lakes are about three

metrez above sea level (Buck 1978).

w

Cn the northern side o0f the island, lies =
narrow fan-zhaped area, Kknown as Te 2nanui Flat,
between the two northern extents of the caldera wall,
On the northern side steep cliffs fall 10 to 20 metres
down to the sea.

Another fault arez, knewn a3 Panuil Flat, lies
cn the Ctutuarca Peninsule on the Southwest side of the
island, This narrow neck ¢f flat land connects a smzll

parasitic cone, Te Panui, to the flanks of the mzin

=

volcanic cone., High clifis also surround this smal
reninsula con the seaward s:ide.

No streams are present on Mayor Island; except
for a few small netural springz no other fresh water

sources eare found outside the two lakes insgide the

calderea.



I——‘—_g f—_% y———y—% .

pagel 3t
The extremely denze vegetation cn Mayor Izland,
is composed laréely of La2rnrespermum scorarium and
Leptospermrum ericolidss. . Metrosideros tormantoss,
Entelsa axborescens and Aristotelisa serrata (Allan and
Dalrymple 192¢) which mask the rock cover of the
island. Nevertheless, Buck (1978, Buck #&¢ a/. 1981)
has been able to identify a succeszion o0f separate
peralkaline ryholite lava f&ows anc interbedded
pyroclastic deposite which buiit up the main cone of
the island. The pyroclastic deposits originated,
according to Buck (ibid.), both from flow pyroclaztic
eruptione and pyrecclastic airflows. They occur as
thick deposzits on the slopez of the ma2in cone or as
thinner sequences interbedded between the peralkaline
lavaz of the cone.

Six main types of pyroclastic fragments are

l.<

identified by Buck: crystalliine and glass

[

pantellerites, ocbsidian (totally glessy pantellerite
with ccnchoidal fracture), glzzz s=hards, punice,
accreti __onary lapilli and free crystals,

1) Pantellerite fracments : These exhibit a
large range of texture, colour and structural
variation. Being meinly black, grey, green, red pink,
cr white, they wvary from wvesicular to amigdaloid
holocrystalline to hyvpecrystalline (Buck et al.

1981:455).,
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Thuz about c¢mne hundred arnd fifty vears
ago ic. 2.D. 17001 Ngaiterang:
obtained posseszion of Tauranga, and
drove the remnant of its former peorple,
Ngatipekekiore away anto the hills. to
the sources of the Wzirca and Te Puna
rivers; where although now related to
the conguerors they still live.
Another hapu of Tauranga’s ancient
peopie are Te Whanau a Ngai Tauwhae,

also called Whitikiore. They hold
Tuhuz - Mavor Island - and in 1832

numbered about 170 people. Their chief
was Tangiteruru but now Tupaia (Hora
Tupaea), chief of Ngaiterangil proper,
is also chief c¢f both theze tribes=.

At a Land Court hearing in 1867 Hori Tupaea

hed hiz claim to Motiti, in order toc re

Mgatoroirangi, tohunza o¢f Te RArawa (Stokes

Hori Tuapea stated:

T I belong to the Wnanau =&
Tauwhaoc. I belong elso tc Ngatiraukawa
and also Ngaiterangi. The MNgaiterangi
ere omn shore and the Whanau & Tauwhzao
are on two islands, Motiti and Tuhua,
12 generationz we have been here. My
ancastors are buried at Motiti. I have
alzo children bern and died on Motit:.
Te Ipu and Te Ninihi are living, they
are my nephew=z. I heve two children of
ny cwn born  there, Rkuhatsa and
Hamior=z. Tauwhzo 1=z thes claimant te
Motiti but the Ngatiawa are mized... I
trace my claim from Hikutu (son of
Tauwhao ané Tamaoho) then Tahakura,
then Kiriwhero, then Hinetehoro
(mother) and then myzelf. (guoted by

fute the

claim based on residence at Matazrehua by

1980:5).
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THE HISTORIC PERIOD

In 1864 Mavor Island was 1included in the
Tauranga confiscation act. but wasz later returned to
the ‘ownership of Whanau a Tauwhao. In 1888 a Crown
Grant was issued. under which the izland waz divided
under a5 share owners. Subseguently the Crown
purchased some of the =charez (AJHR G100 188&:3 and
Apendix 1), At the time that Wilson visited the island
in 1835 only 170 people resided there permanently. In
1862 an epidemic killed about 60 people and by 1864
only 23 adult males were living on the i=land (AJHR E2,
1864)., Trikal battles between Whanau a Tauwhao and the
2rawva and the Ngapuhi ifrom the North in 1820 and later
in 1830 were also partly responsible fer the population

deciine. 2 number c¢f the former residents 1left the

.island tc live on the mainland,. Mozt settled eround

Katikati. In 1884 Gold-Smith vizited the 1i1sland. He

2}

reports that only nine pecple, three men, four women,
and two g;rls were living on the pa &t Te Panul
(Gold-Smith 1884).

Since 1913 Tuhua has been & sanctuary declared
undgr the 2nimals Protection 2ct 1908 (New Zealand
Gazette 1913:1883). 34 further declaration in the
Gazette in 1919 (New Zealand Gazette 1919:1252) set
Mayor Island apart =z a sanctuary and reserve for the
preservaticn of imported and native came. Under the

Wildlife Act of 1952 the izland became & Wildiife
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In the early 1940z the i1zland was vested in a
Trust EBEcard regprezenting ;he Maocri landcwnerz anéd the
Crown. In 1949 the Macri Land Court appointed a group
of 11 trustees ( & Maori reprezentatives and 3 Crown,
reprecsenting the Departments of Maori Affair=s and Lands
and Survey). These trustees have the authority to

administer the reserve as if it were a National Park.

THE MAYOR ISLAND OBSIDIAN DEPOSITS

2t a number of localities on HMayor Islend,

.

ch

‘_‘
[ 1)

idran suitable or artefact manufacture iz

)

available. The quelity of the different flows is guite

distinct, 2t several points high gquelity fleking
obsidian with a minimum ci microlites and
rhenccrvstaline inclusziomz 1is feund, Each obzidian
variety | distinguizhed on the basiz of itz colour hes,

«f

raditiona

’

1 s
[

¥ & SsSeparate maori name, Kats iz the
commen name for obsidian. It is also known as GZuiue,
hence the maori name for Mayor Izland., Traditionally
four types of obsidian are thus distinguished. Juhue
is the black variety, W#sieovu a light homney coloured
obsidian, Paretfce a greenish-black obsidian, and

Kahurans? redédish-brown obsidian (Best 1912:1¢%
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~contain sections of low quality flaking obzidian, and
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be truly called "individual sourcez’, zince, as already
mentioned by Erotherz (1%%57), Thomzcn (1926) and
others, the cb=zidian appear= 1n mcre or le=s continuous
fiows all along the wallz of the main crater.

Ward (19%71) for his obsidian characterization
study uzed obsidian collected from eight separate
localities around the isliand (Ward 1971:Apendix 1).
These are described individually and are included 1in
Table 4.1. belou.

A number of other localities were found during
the 1982 survey where high gquality glassy obsidian

culd be extracted with relative eazze. At the bottem
cf the cliffz on the south s=side ¢f Tz Rangiora Bay the
lower obsidian seam was sampled. Obsidian here i= of
high gquality. High guality obszidian from the wupper

selvage was &also exposed on the crater rim behind

th

Taumou Pe. Obszidian with @& high ©percentage ¢
chenocrysts can be picked up at & number c¢f placesz on

thne interior slope c¢f the main cone, especially around

o

Hall’'s Pazss, and Rauwaipiro Pass. 2lonag the ring fault

1

[

ne on the western =ide of the islana l

m

rge
semi-glassy lava flowz can be observed, some of which

some good quality cobzidian boulders.


















Crossman

Hill

Legend

® (Obsidian oufcrops A Pg sites

® Quarried or minec obsidian outcrop O Midden

— Approximate loccticn of caldera rim O Rarsed rim pits and rua
& Workshop /. Surveyed area

Figure 4.2: Archaeological sites recordasd on Mayor
Island

Key to numbers of obsidian outcrops: 1. Te Raumata 2. Oira Bay
3. Taratimi 4. Opo Bay 5. Waitangi Bay 6. Okawa 7. Rangiora

8. Taumou 9. Halls Pass 10. Opuhi Spring ll. Otiora Bay

12. Panui 13. Orongatea Bay.
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scraz2/2s5 and L. radzass), Cock’'z turpan (leook2a
sulcara), and JThaz:s orbrtz. Filshbones are abundant :in
the two coasztal middenz and charcoal and obzid:ian
flakes were found in all of them. Only one midden
deposit was found 1inside the crater at the shores ot
the Gfeen Lake (Rroarciamabin2). while some 1isolated
shells were found at the working floor 1inside the

crater described below.

Only three sites recorded fall into this

itez recorded 1in

(0]

category. Fifty per cent c¢i the
earlier surveys were pa, and two o0f the pa =cites
recorded and mapped in 1%£2 had been recorded earlier.
Most of the sites recorded in previouz years are almost
inaccessible due to the extremely dense vegetation that
hazs 4grown and obliterazted many of their original
features. Taumou (N54/4) has Leen reccrded earlier,

This is a fortified terraced pa built on top of the

[0}

crater rim on & high peak with alimozt vertical wall

and cliffs falling away on three sides. Only three of

itively

1)}

suppozedly seven terraces could be Do

identified.

1y

The other twoc fortified sitesz include ore
headland pa, built on & peninszula with cliffsz on three

sides of it, overlooking Opo Bay (Panuil). A defensive
¢itch haz been recorded for thiz site bu:t a modern

tractor track has been cut along it. Ths cther Da isg
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puilt on a natural ridge with a defenzive ditch on ¢ne

end, and a natural scarp surrounding the remainder of

Ditches

One ditch was found that cuts through the
crater rim and seems to serve & defensive purpose, It
i3 associated with two rectangular pite. O;e of the
obsidian guarries (Staircase) is a few hundred metres
further along the crater rim. Cther small ditches were
found crossing through small ridaes near some of the
storage pits. It 1= more likely that these served as

ins, since they were very shallow. narrow and short.

.,
ad
w

They cut across the top of +these ridges and then

Gardemning sites

Mo positive identification ¢f gzrdening areas

"
f»
(0]
3
v
2,
[(})

X =tone alignment enclosing the upper part

th

cfi one small valley or drezinage wag found. It is noct
clear what function it might have eervad.  QOther
possible stone alignments were found in the flat arezs

behind Te Panui, which according to Gold-Smith had been

cultivzated.
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Quarries

Only three places werz found on the :zland that

guarriesz, One cf these hzd

1ea &

[ 4
H
]

can be «class
aiready been described briefily by Pos (1%£Z:, in tw

of the guarriesz the obzidian £flows ha2d zes=n mined
following the. natural veiln inwardz, form:ng tunnelszs

about one metre high and about two metrez dsep. The

w

obsidian guarried at these places iz invariably of very
good £flaking gquality - very glazzy with zfew o¢r no
phenocrystac inclusions. Present acce=z=z to these

guarries 15 rather difficult. Since a Dboat w2z TicT

[))
(o]
purk
T
®
Lp ]

available, it was net peesszible to investicsat
areaz around the coaztline where other similzr guarries

might have been found.

w

taircase quarry : Located at Tarataimi Bay thisz

varry overlooks Te Rancicra Bay (Crater Bay)l. It ‘was

Q

Hy
H
ct

irs described by Poz in 1963 and aszigned a cite
numnber (N34/3). The guarry iz located on the rides ¢f

the main vclcanic cone et & point where it is not more

W
't

than five metres wide. It iz also the lowezt point ¢
the crater ridge. Accezs to it can be by following the
crater rim north zfter climbing up from Opc Bev. Cr

alternatively in former timez it =should. have been

pczzible to climb directly up £from  Te ERangiora bz

below the quarry. This =teep slope iz continuousiy

here &t the crzter rim both on the inzide and the

cut=zide o0f the crzter, 2 tunnel aprroxzimziely one



ﬁ
M
3 pacele’
m metrs wide and 1.5 metrez deer haszs bean mined 1ntc the
- obzid:an selvaue on the outer wall of the outcrop. ©n
r’ the 1:1n=zide coverloecking the czldera =zome rpecking has
also been carried out. The ground around the outcrop
r and in front cf the ’'shaft’ 1z covered wiith small waste
flake=z and 1irregqular pieces c¢i obsidian., not bigger
r than 15 cm in length. The waste flakes do not cover
- - the ground thickly and are probably the result of the
é mining activitiesz. There 1=z no .svidence that the
™ bicck=z obtzined were rurther wcrked at this site, and
: nc hammerstones or worked cores were ~%ound.- The
™ material obtained from this selvace iz of high gquality
and cince its surfazces are freczh, no decortication of
F,; the cores would be necessary. (figure 4.3),

Inside wall overlooking
caldera of volcanic
cone

Quarried tunne!

Natural level —___

surfa
ce Obsidion flow

| Outer wall of
voicznic cone
Fl 0 im
_‘: . ——
. Figure 4.3 : Eoprexzimate croczz-zection throuch

"Staircaze” obzidian guarry
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uzrry : Cn the tep cof the rim ¢f ths

<

Taumou Fa

lcanic cone juszt behind Taumou Pa, the upper selvage

Q

v
»

of obsidian i= exposzed. 2t thiz point the crater rim
iz less than four metres waide. The obsidi1an cutcrop

has been dquarried here in severzl placez. Blockz have
been hammered out of the fiow, but no tunnelling 1=

apparent., The arez arcund the ocutcrop is alzo covered

I

:ith waste flakes (Figures 45a,45b).

Te Rangiora Bay Quarry : This guarry is located
at the end of a boulder beach &t the scuth end of the
bay. Here., a mine drive hae been guarried into the
cliff, the lowest part ¢2 which is mainly compecszed of
cbksidian, The tunnel iz about & metre wide znd cver &
metre in depth. It cuts obliguely 1intec the rock
(plate 46 ) Small obsid:izn corez and waste flakes

2 to thiz guarry wculd

n

zurrcund the mining area., 2cce

have been mainly by sea.
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The smaller assemblages of obsidian were
analyzed acs far as ©possible in their totality.
Specimens smaller than approximately 15 mm in diameter
could not be analyzed, since the sample holders were
designed to be used with the ‘average obsidian flake’
as might be encountered in an archaeological context.
Since there is a broad range of flake sizes possible an
area of 15 to 20 mm was designed to =allow enough
latitude to mount both large cores and small flakes.
Also very thin samples (less than 2 mm) had to be
discarded. Sample thickness affects the fluorescence
response as shown by Bollong (1983:95). With reduced
thickness there is an apparent increased response of
the low-Z elements and a decrease in the proportional
response of the high-7 elements., Samples too large to
fit the sample holders were only encountered twice.
The number of pieces discarded due to their size and/or
thickness amounted to up teo fifty percent in some
sit2s, Interpretation of the results has therefore to
be made cautiously for the following sites: Harataonga
(N30/4), Mangakaware, Long Beach, Station Bay (N38/30),

Station Bay (N38/37), Whakamoenga, Clarence, Pounawea

-and Avoca) This represents a problem only in the

smaller assemblages where the sourcing results might be

afffected by this. For the larger assemblages, such as

Tahunanui for .example, where only 26 per cent of the
'S

assemblage was sourced, the situation iz not =so

problematic since this percentage represents quite a
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"n = 100 ﬁ * 100 = p * 0.1 or 50 per cent
. .
b
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equation was used :

(Steel and Torrie, 1980:479)
where
ﬁ = the estimate of the proportion of one trait, 1.96 =
the standard normal value for approximately 95 per cent

confidence, and n = the total size of the sample.

3 was calculated as the proportion of Mayor
Island obsidian in the total essemblage of the site.
To estimate the size of n, it was assumed that the
proportion of Mayor Island obsidian in a site was 1:2.
This makes the error limits a maximum and represents

the worst possible case. Using the above eguation

‘

1+

10 per cent

n = 200 200 = p = 0.7 of 50 per cent * 7 per cent

1+
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The margin of error of * 7 per cent obtained
with a sample of 200, satisfies the confidence limits,
since they are higher than in most cases where the
whole of the assemblage available was used, A sample
size of 200 is also a convenient number that can be
adequately run by the isoprobe facility in a reasonable
time,

The pieces were then selected using random
number tables, The method of selecting random numbers
varied between sites, depending on the cataloguing and
bagging system employed for each site. The sampling
strategy emploved for each site sampled is discussed
below. The site:z whiéh were sampled in this manner
were : Hot Water Beach, Kauri Point Swamp, Whakamoenga

Cave and Houhora.

Hot Water Beach

All obsidian flakes had individual accession
numbers, Random number tables were used to determine
which flake was to be sampled. From five digit numbers

the last three diéits determined the sample chosen.

" Houhora

The material from ﬁouhora was eanalyzed by
Bollong (1983) when testing the setting up of the Otago
University isoprobe facility. The Houhora material
contains over 3000 flakes; a sample of 400 flakes was

taken by Bollong (ibid.:137). The results of his
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analysis were checked against the modified program

SELECT, which allocates the individual pieces to a

reference source (see Brassey and Seelenfreund, 1984).

Kauri Point Swamp

The site contained over 10,000 flake#. The
obsidian pieces did not have individual accession
numbers which could be used for random selection, so
individually bagged specimens of about 200 at a time
were laid out in a line and every 20th bag chosen until
the desired sample size was reached. This procedure

was not strictly random, but there was no obvious

source for observer bias in the selection.

Whakamoenga Cave

Flakes for this site were selected using random
number tables, The flakes were all 1in separate
numbered bacs represgnting separate excavation sqguares
and levels. The first two digits of the random number
determined the number of the bag to be sampled. and
the last digit determined the number of flakes taken
from each bag. These were then taken as a grab sample.

Some o0f the assemblages studied &are extremely
small. This fact, and the uﬁder—reﬁresentation of the
sites in the inlaend areas of the North Island, hes to
be kept in mind when evaluating the results of the

fall-off studies.
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Nearly all the sites in the North and Scuth

Islands are located very near or on the coast, and not

all the sites had the same functional status. Some are

large settlement sites, while others represent small

transitory camps, possibly occupied seasonally. The

absence of inland sites analyzed in the South Island,

except for Hawksburn, is due to the lack of obsidian
material in these sites, a significant fact in itself.

A short description of the archaeological sites

from which obsidian was analyzed © is contained, in

alphabetical order in Appendix 1. The number of

pieces of obsidian made available, and the number

sourced, is noted.

CHRONOLOGICAL FRAMEWORK

For the purpose of all subsequent analysis, the
archaeological assemblages used in this study were
separated into groups of approximately contemporaneous
sites, to -éilow for a comparison of the sites on a
regional. as well as on a local basis. The sample is
large enough +to be subdivided on the basis of
chronology. This is a neceésary step if changes in the
exchange system occurring during different times are to
be detected. It is highly desirable to group
assemblages into time periods for purposes of

time-trend analysis in exchange patterns. There 1is
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little agreement amongst New Zealand archaeologists on
more than two general periods of prehistory, and even
less agreement on more than two phases of cultural
change for New Zealand as a whole.

In the circumstances it was decided to attempt
to group assemblages into three chronological
divisions, based whenever possible on radiocarbon
dates, and where otherwise, on rather 1less secure.
grounds of economy and materiai culture. It is
accepted that individual archaeologists may find some
points of disagreement as to the ascription of some
assemblages into some chronological groups; however,
even if some of them are indeed in error, the broad
changes through time should still be revealéd in this
study if any such changes exist, The individual
reasons for the assemblage groupings are to be found in

Appendix 1. The periods chosen for grouping are the

same for the North and South Islands :

Group 1 (early period) : older than 630 B.P.;
Group 2 (middle period): 630 E.P. to 350 B.P.;

Group 3 (late period) : 350 B.P. to Present.

Figures 5.2 and 5.3 show the dates plotted for
all the analyzed sites. The radiocarbon dates for New
Zealand are difficult to interpret as McFadgen
(1982),Trotter and McCulloch (1975) and Anderson (1982,

1984) note. Since New Zealand prehistory covers less
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than 1000 years, errors 1in radiocarbon dating are
proportionally iﬁrge, e.g, errors of * 150 years at 95
per cent confidence. Some charcoal samples seem to
produce dates 200 or more years older than samples
taken on bone collagen or marine shell from the same
sites. Trotter and McCulloch (ibid.:13) a&vise
ignoring the charcoal samples‘and relying mainly on
other dates, if available. The inconsistencies seem to
be greater for the earlier dates, while for dates
around 800 B.P. , the dates seem to be more in general
agreement. Acs McFadgen (1982:390) discusses, the time
elapsed between the date of death of the sample and the
date of an event are an important source o¢f error. Due
to calibration curve errors and counting errors samples
less than 200 radiocarbon years apart cannot be
distimguished on either wood, charcoal or bone collagen
samples, For the purposes of this study, a mean date
has been calculated, or e date used for the site which
has been accepted by the excavators and ies in general
agreement with the archaeological evidence from the

site, or the layer within the site,
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These time divisions are not entirely
arbitrary, and some arguments can be advanced that they
may correspond with significant cultural and/or
economic changes in New Zealand prehistory. However,
this subject is beyond the scope of this thesis, and is

avoided whenever possihble,

The divisions used he:e for separating the
sites are based on broad changes within the subsist;nce
strategies of both the North Island and South Island
Maori.

The first subdivision groups South Island sites

which are older than 630 years B.P.. The second group

includes sites in the range of 350 years B.P, to €30

. o Py S T Y T S VN
P

vyears B.P., while the third group contains all sites
younger than 350 years B.P. The divisions &are made
allowing for certain variations, some sites for example

have been grouped in the 630 years B.P and older group,

o D T

R4 on account of their material culture and accepted

dates, even 1if some of their radiocarbon dates fall

I
RN

outside the range given. Examples of this situation

are the Waitaki River Houth and Pounawea sites.

The period of 630 B.P, and older coincides
with the settlement of the first sites on the South
Island, e&end the hunting of moas a3 a basic and
important subsistence activity. For the South Island,
Anderson (1983:47, 1984:734) arguez for & peak in moe
hunting between 900 to 600 B.P.

, extending on the coast

to around 500 B.P, in the form of opportunistic
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Sample preparation included surface washing and
brushing with acetone, technical grade ethanol, and
distilled water to remove, where necessary, labels and
surface contaminants,.

Energy dispersive X-ray fluorescgnce analysis
of the obsidian was carried out with an ORTEC model
7113-06175-5 Si(Li) detector (effective diameter of 0.6
mm) . Sensitivity is to a depth of 0.5 mm, Other
components of the system are a 0.05 mm beryllium window
that separates the detector diode from the atmosphere,
ORTEC 729-A liguid nitrogen level monitor, ORTEC 117-B
pre-amplifier, and an ORTEC 572 amplifier connected to
a NORLAND ING-TECH 5300 MCa, The amplifier gain
setting is of 0.61 x 100 and 1 u sec shaping time. The
amplifier setting had to be adjusted during the course
of the research due to minor changes in the element
peak positions. The.analysis range is 0 - 60 KeV.

The radioisotope used for the analysis is a 50
mCi americium-oxide (isotope 241) source ceramic with
an active diameter of 6.4 mm, This gives a standard
activity of 1554 mCi/cm squared. The radioactive
source is housed within a lead collimation container.
The collimation inserts are made from aluminium elloy
and capped Qith a 4 mm lead shielding to prevent the
transmission of uncollimated 59.57 KeV gamma radiation

(c.f. Bollong, 1983:64).
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FORTRAN program AUTOMCA records initially the
position of the samples on the stainless steel sled by
reference to a mounted scale. It records as well
literal information on the artefacts and run number
assigned by the ope;ator. The program cross-checks
against possible duplication of existing run numbers
already present on the destination disk, as well as the
distances between samples as ente;ed by the operator.
This information on the samples is kept on a separate
data file (SAMPLES.,DAT).

Following this initial step the program
automates and runs the sample changer <facility and
transfers the collected spectrum from the MCA to the
MDL. The program dumps the spectrum into the random
access memory (RAM) of the MDL and converts the 1024
channels into 512 by channel pair eadding. This
sub-program incorporates the prepared data file
(SAMPLES.DAT). As the spectrum is transferred via the
MCA/MDL link, it is displaved on the graphics monitor.
The spectrum information is then written onto £floppy
disk. AUTOMCA incorporates into one program features
of the sepérate programs MCA, NIGHT and CHANGER (c.f.
~ Bollong, 1983).

The spectra recorded on disk can be analyzed
using one of the following FORTRAN programs : AMSPEC as
described by Bollong (ibid,:83), which allows graphing
of the spectrum, determination of the energy of a

region or peak, integrete window areas and produce
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when the sourcing results are described. The sourcing
program attempts to reject the wunknown spectrum as
having come from one of the sources in the reference
group file against the two and three standard deviation
dispersion values for that element in a given source.
" 1f the value does not fall within the two or three
standard deviation dispersion range for that element it
is rejected at a 99 per cent or 95 per cent confidence
level, -

An additional set of ratios between elements is
used to increase the system's ©power to reject
inappropriate sources. Two sets of ratio tests were
used, one for the Mayor Island and Northland sources,
and one for &all other sources., Since both the Mayor
island and Northland sources recorded had low to zero
Ba levels, this &element could not be used to
discriminate between these two sources. Ratios in this
case were taken to the Zr peak. All other ratios ere
taken to the Ba peak. During the actual rumnning of the
program for the selection or screening process, each
element winébw value generated is compared element by
elemént with the reference source matrix, first at the
’2 sigma dispersion level and then egain at the 3 sigma
level. If any value beyond the standard range is
encountered the source is rejected. It then proceeds
to compare the ratio values for those sources which

have not been rejected on previous grounds.

P
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The only problem encountered with this method
was that due to the variability in surface texture of
the obsidian artefacts, the mid-Compton and Ravyleigh
peaks varied somgﬁimes in range far beyond the mean
values expected, as recorded by Bollong (ibid.:89-94).
As a result of this, these spectra were
rejected as not belonging to any of the known obsidian
sources in the reference dgroup. To overcome this
problem, the spectra were examined visually and the
proportional peak heights of the different element
concentrations were compared. On the basis of this

examination they could usually be assigned to a given

source.,

THE SOURCE UTILIZATION PATTERN

The vresulte of the sourcing procedures are
presented in Tables 5.1 teo 5.3. Some comment on the
sample size is necessary here before interpreting the
sourcing reéults. The smell sample size of some of the

sourced assemblages can pose a problem. The

interpretation of the sourcing results of the sites

with a sample size of feuef.than 20 pieces is to be
taken cautiously. The marcin of error for the relative
rroportion of the sources used at these sites can be as
high as *16 per cent (in the worst cases). In these

sites a veariation of one cr two pieces may change the
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proportion of sources used quite drastically. 1Ideally
any sample size of fewer than, say, 20 pieces would be
discarded for reasons of statistical significance, but
this would reduce the number of sites by half; they
have therefore to be used with caution. These sites
are marked with an asterix in Figures 5.4 to 5.6 and
Tablez 5.1 té 5.3. For this reason and for comparative
purposes the results have been standardized to
represent in all cases a sample size of n=20. The
standardization procedure does not in itself change the
proportions of the sourcing results when they are
expressed as percentages. Figures 5.4 to 5.6
graphically represent the percentages of each source of

obsidian in the total chsidian analyzed for each site.
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though, its vresence is limited to about 30 per cent cor

tn

even lesz. The presence of other sourcesz i
particularly striking in the South Island sites, where
obsidian from other sourcez now dominates. The
increase in the proportions of stone from sources other
than Mavor Island is probably due to the proximity of
some sites to alternative obsidian sources. For
instance, the Pouerua c=iteg cocntain a high proportion
of stoﬁe from the nearby Kaeo sources, and the Waihora
and WWahakamoenga Cave sitesz contain exclusively
obszidian from the nearby Taupo sources. Mayor Island
obsidian seems to have been preferred over obszsidian
from other sources, except when an alternative scurce
was noticeably closer than Mayor Island. This is the
case for sites such as Ellett’s Mountzin, Whangamata,
and Harataonga. The proportions of Northland sources
(Kaec, Waiare, Weta) remainz consistently low or absent
cutside the immediate area o¢f origin. The obsidian
from the Northland sources conteins a relatively high
occurrence cf phenocrystic inclusions and its flaking
guality is not as high as that of Mayor Island obsidian
or some of the other sources (Brassey 1985:134-135),
s Brassey (ibid.) has proposed, it is therefore
possible that other sources would have been preferred

to the Northland sources ocutside their immediate area.
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F In Grour 1 (&30 B,P, and clder), open
' csettlements, temporary camps and workshops are
r‘ represented. Temporary camps show an overall higher

proportion of Mayor Island obsidian than, for example,

the more permanent open settlements (a rangez of 5§ per

3

cent to 100 per cent with a mean value of 80 per cent,

~3

compared to a range of 20 per cent to 100 ver cent with
a mean percentage of ) 5¢.4 per cent in open
settlements). By weight the percentage of Mayor Island

obsidian in the temporary <camps is &lso  higher

(mean=66.4 per cent) while at the mecre permanent cpen

csettlements the percentage exzpressed by weicht is lower

T3

(mean=5§.7 per cent) (Table 5.5), The two lithic

workshops represented in Group 1 sitez (Titirangi and

-

3 T3

Tiwai Point) hzsve very different ©prorzcrtions of
obsidian sources, While only twec source groups are
representz?d at Titirengi (Mayor Izland and

Fanal/Huruviki/ Great Barrier obsidian), at Tiwai Point,

Nerthland and Fanal Ieland/ Huruiki sources are

represented, in addition to the Mayor 1Izland szource

material.

(1)

In terms c¢f toteal weight of materizl, obsidian
is found only in large quantities at Houhora,
Harataonga (N30/%5) and &t Tokoroa (Tazkle 5.5). Theze
three sitez have the overall highest quantities by
weight of obzidian regardlesz of source provenance.
The first two sites represent undefended settlements

while Tokoroa is a temporary moa hunter camp. The
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TABLE 5.5

Total weight (g) of obsidian from analyzed sites

SITE TOTAL WEIGHT TOTAL WEIGHT
OF ALL MAYOR ISLAND
OBSIDIAN (g) OBSIDIAN (g)

GROUP 3 (350 B.P. to present)

Ellett’'s Mt 275 54
Hamlin’s H. 102 24
N30/4 14 9
Mangakaware 102 19
Ngaroto 152 16
Raglan N64/18 292 287
Skipper’'s Ridge 1 796 -
Waihora _ 3235 -
Whakamoenga Cave 758 159
Whangamata 720 -
Long Beach 9 8
Murdering Beach 6 1
Peketa 14 -

GROUP 2 (630 B.P. to 350 B.P.)

Aotea 126 112
Hahei 1495 574
Harataonga MN30/3 311 11
Hot Water Beach 2903 247
Kauri Point Swamp 2187 : 1146
Koreromaiwaho 14 14
Maioro 123 72
Paremata 700 39
Station Bay N38/30 47 10
Station Bay N38/37 10 -
Sunde 29 g
Tairua ° 870 407
Whakamoenga Cave 351 -
Whangamata 39 28
Clarence 6 K|
Heaphy 703 580
Houhoupounamu 23 6
Pounavea 14 ’ .7
Purakanui 41 2
Shag Point 260 12¢
Tahunanui €52 214
Tai Rua 93 27
Timpendean 8 8

Titirangi Pits 6

e e ———————————————— =~ ——————————————— —————

[y}

\e
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F (Table 5.5. continued)
SITE TOTAL WEIGHT TOTAL WEIGHT
: OF ALL MAYOR ISLAND
r" OBSIDIAN (g) OBSIDIAN (g)
GROUP 1 (630 B.P. and older)
“i’” Harataongs N30/5 345 307
’ Hingaimotu 217 ' 93
Houhora ' 2292 1476
-~ Maioro 1 604 215
F Port Jackeson 28 5
. Raglan Archaic 67 13
Skipper’'s Ridge Il 84 19
i Tokoroa 2402 1167
’ Avoca 9 6
Hawksburn 29 28
Long Beach 6 3
F Pahia g 6
3 Redcliffs 534 394
Shag River Mouth 233 133
Titirangi 20 4
Tiwai Point 441 328
Waimataitai 0.4 0.4
- Wairau Bar 48 40
F : kaitaki River Mouth 270 21
™
[uzal
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The =ites c¢f Group 2 (630 B.P. - 350 B.P.)

include open settlements, temporary hunt%ng camps,
defended settlements, workshops and one special purpose
site associated with a defénded settlement. This last
one, represented bvy the Kauri Point Swamp a=semblage,
has been interpreted as having a speciél ceremonial
character (Shawcross 1964, 1976). The proportionz of
Mayor 1Island obsidian in the different site types is
varied; no real pattern can be observed. Although, for
example, temporary hunting camps seem to have a
slightly higher percentage of Mayor 1Island obsidian,
the variation is large within the sites and too few
sites are represented in the sample to draw definite
conclusions. The mean percentage, by weicht, of Mayor
Island obsidian in temporary camps is 54,7, compared to
29.83 in open cettlement =sites and 53.8 for the
defended settlements. The defended sitez use a smaller
range of obsidian sources, although again, due to small
sample size some cf these patterns may be misleading.
For example, less cbsidien is found at smaller hunting
camps, therefore it 1is not surprizing that fewer
obsidian sources are represented. From the observed

pattern, it does appear that a larger range of obsidian

sources was emplecyed at open settlements than at the

hunting camps. It is possible to aszsume that a hunting
party might carry one or two cores of obsidién to
strike flakez as needed and therefore a smaller variety

of sources would be represented at these sites,
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also more freguent at temporary hunting sites,

particularly during the early period. These patterns

tend to fade out during later time=, Particularly in

the late sites (350 B.P. to the present) no real

pattern of differential source wutilization between

defended and undefended settlemenﬁs can be
distinguished.

The following Chapter will look in more detail

at the wuse and geographical distributicen of Mayor

Island obsidian in a regional perspective.
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CHAPTER VI

A REGIONAL ANALYSIS OF NEW
ZEALAND OBSIDIAN

INTRODUCTION

The present chapter has three main objectives:

to describe the prehistoric distribution of obsidian in

«t

ie in

0}

e

Q

New Zealand: to analyse the procturement stra

e data

n

light of the available data; to integrate the
with the available theoretical body on mechanisms of
exchange and procurement of raw materials,

The study is focused on a regional perspective
and through +the guantitative analyesis o0f the data
collected,»it should be pcessible to analyze prehistoric
cbesidian use in New Zealand prehistory. With the

analysis of artefact distribution and the relationship

. between abundance and distance from the source, the

different wvariables which affect regionzl exchange
networks will be evaluated and tested. The
quantitative eanalysiz of the obsidian data is used to
isolate patterns that could provide an understanding of

the mechanisms of exchance involved.
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characteristic of a certain exchange process. Down the
line exzchange. for exzample, would be described by an
eiponential fall off, where the area around the source
- the supply area - would show a small slope, followued
by a steep sloped fall-off, which is described as the

"contact zone Renfrew found that this pattern best
described the obsasidian distribution of ZREnatolian
obsidian in the Near East (Renfrew, Cann, and Dixon

1968:44-45; Renfrew 1972:465). The exponential

~fall-off observed, which was related to distance, was

interpreted as a reflection of down-the-line exchange,
where the consumer obtains its supplies of the
commodities from another community somewlrat closer to
the source, which in turn obtained it £from another
neighbour closer to the source. The proportion passed
on was estimated at 1/2 to 2/3 of the goods acaquired.
This procezs wasz described mathematically by

Renfrew using the exponential formula of
Y=K**-N

where 1 is the distance between villagez and Y is the
percentage of the traded item received at the distance
X outside the supply zone: N, is the proportion at the

edge cf the supply zone, and K the proportion of the

el

goods which is passed on to the next community

(1975:47).
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than PBidwell’'s (1341) who toock six hours to get from
Taupo to Mctuere in a dugout canoe,

From this information a speed of about five
km/hour can be estimated for the average prehistoric
watercraft, with the excepticn of the large deep sea
voyaging canoes, which could probably average about 11
km/hour, 2 reasonably fit person is able to walk an
average of five km/hour, for =ix hours a day. This
agrees with Walter’'s (n.d., cited in Brassey
1985:130-131) observations on travel rates through
light bush. He celculated a rate of 35 km per day. It
therefore appears that land travel could almost be as
fast as travel by sea, vrovided reasonable tracks were
used, and a-direct flat route chosen. However, it was
possibly more economical to travel by sea, as larger
loads could be carried in a bcat.

On this evidence an egqgual coefiicient for
overland and sea travel will be used, Certain routes
would have been easier covered by sea and vice versa.
A number of prehistoric tracks followed river valleys:
these would have been navigable at pointe,

For the purposes of the present work a ’‘maximum
distance’ was calculated in favour of a straight line
‘minimum distance’. The maximum distance represents a
better approzimation of the real distance between two
plgces. Most sites used in this study are located on
the coast’ and therefore it is possible to assume that

most travel in a North-South direction was carried out
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by sea. Distance was measured as the mozt direct sea

" route between the obsidian sources (Mayor Island) to

the archaeological sites., In the case of the inland
sites the distance by sea to the nearest river mouth
was measured and then the direct distance inland to the

site along the river course.

MEASURE OF ABUNDANCE

The techniques for measuring the abundance of
cbsidian through time, discussed in Chapter III have
been used by Renfrew (1977b) to formulate hypotheses
about the systems of exchange involved. In the study
cf the Deh Luran plains he suggestes that the changes in
the amount of obsidian present can be interpreted as
changes in the exchange mechanism which supplied the
area, Thie, he argues, involved a cshift from
reciprocal exchange tc a redistributive economy and
reflects, as well, competition between the
redistributive centrez (Renfrew, 1977b:310; Renfrew and
Dixon, 1976:147-149). .All other studies have mainly

recorded the abundance to monitor the

[¢]

upply of
obsidian into the area cf study (see Chapter I1II, Table

3.1).
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The authersz zeem to accept that all sitez ar
functionally - similar. However, there will most
certainly be a dlfferentiql supply of raw material to
sites fullfilling different functions within an
exchange system: supply will be channelled
differentially to pérmanent settlements, hunting camps
or religious centere,. No definite reference to this
problem is made by any of the authors concerned. This
problem is of particular imﬁortance in New Zealand,
wvhere we are dealing with & large variety of sites,
including hunting camps, permanent settlements on the
coast or inland and fortified temporary and permanent
villages., Even if the supply to the area was constant,
one cannot expect the absolute abundance to be the same
for each of the above functional categories of sites.

Not all measures of abundance used by previous
authors are applicable to the New Zealand situation,
Obsidian from the New Zealand sites analyzed in this
study comprise from 100 per cent to lesz than ten per
cent of the total 1lithic assemblage. A number of
studies have used ratiocs ¢f obsidian versus pottery or
flint to measure the changing patterns within & site at
various phases of its occupancy. Finding 2 measure of
abundance applicable to a wide range of sites is more
difficult if regional comparisons are to be attempted.
Possibly a combination of mezsurements would bé the

most applicable in this case.
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The recovery technigues and information
available on the archaeological sites considered in
thiz thesis vary enormously, For some sites sufficient
data are available to calculate an abundance ratio of
obzidian versus other flake material, while for other
sites wvery scant and 1incomplete information is
available. The absolute number of obsidian flakes is

not a good indicator of obsidian abundance, since it

.might be aifected as discussed earlier by differential

recovery technigues and actual size of the excavations.
There are two possible artefacts against which the
obsidian rat%o in this case could be measured: ground
stone toolz (adzes) and/or all other flaked stone
flakes (porcellanite, silcrete, chert). The advantage
of using adzes as a comparable element is that they are
diagnostic artefacts in New Zealand sites. On the
other hand, early site reports often do not record
numbers of these artefacts, Finished adzes and ad:ze
preforms  are often not differentiated, and when they
are, this separation can be ambiguous. Flaked stone
tools are often not well recorded either, and
infdfmation on their weight and number is not complete.
The scope of this dissertation research did not allow
complete re-analysis of all the flake stone tools in
the assemblages being studied, in addition to the
obsidian, However, eﬁough and better data were
available” from published excavation reports on

guantities of flaked lithic materials then on adzes and
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adze preformz, and these were wused therefore. Table
6.2. presents the data of obsidian (numbers) against
the numbers of non-obsidian flakes found in the sites,.
Information on the quantity of flaked stone
material in the archaeological sites is fragmentary and
consequently the percentages of obsidian in the total
flaked lithic assemblage cannot be calculated for all
sites,

Table 6,2,

"Number of obsidian flakes and other lithic flakes in
analyzed sites (information from published sources),
with percentage of obsidian flakes in flaked stone

assemblages, with distance to the nearest source.

Site Other Obsidian Per- Distance
Flakes Flakes centage to nearest
Obsidian source

Group 3
350 B.P. tec present

Ellett’'s Mountain ? 132 ?

Hamlin’s Hill - 14 100 220
Harataonga

N30/4 2 12 87 145
Mangakaware ? 27 7

Ngaroto 10 27 73 130
Pouerua . 5822 117 20 23
Raglan N64/18 ? 74 ?

Skippers Ridge I1 - 305 100 75
Waihora - 321 100 50
Whakamoenga

Occupation 2 - 433 100 S0
Whakamoenga

Occupation 4 - 237 100 50
Whangamata ' '
midden 2 - 36 100 36
Long Beach 43¢ 32 4 1523
Murdering Eeach ? 13 7

Peketa ? e ?
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(Table 6.2. continued)
site other obsidian per- distance
flakes flakes centage to nearest

obsidian source
Group 2
63C B.P, - 350 B.P,
Aotea 1 43 98 350
Hahei 7617 3470 31 64
Harataonga
N30/3 18 171 90 10
Hot Water -
Beach 606 1182 69 58
Kauri Point ’
Swamp >5000 100 35
Koreromaiwaho 6 100 350
Maioro - 116 100 230
Paremata . 110 226 67 980
Station Bay ? 26 ?
Station Bay ? 34 ?
Sunde - 6 100 200
Tairue 4 250 98 50
Whangamata - 87 &2 49 36
Whakamoenga - 244 100 35
Clarence ? ) ?
Heaphy River ? 77 ?
Houhoupounamou ? 9 ?
Pounawea 1183 10 1 1620
Purakanui 97 38 28 1524
Shag Point 160 7 32 1484
Tahunanui 15000 566 Jé 1120
Tai Rua &00 14 2 1440
Timpendean 145 11 7 g¢5
Titirangi ? 5 ?
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(Table 6.2, continued)
site other obsidian per- distance
flakes flakes centage to nearest
obsidian source
Group 1
630 B.P, and older
Harataonga
N30/5S 451 113 20 10
Hingaimotu 5 99 95 240
Houhora 494 3000 86 420
Maioro - 795 100 100
Port Jackson ? 15 ?
Raglan N64/16 ? 16 : ?
Skippers Ridge - 17 100 73
Skippers Ridge - 4 100 73
Tokoroa - S10 100 180
Avoca 900 20 2 1120
Hawksburn 300 40 12 1920
Long Beach 87 4 4 1524
Pahia ? 2 7
Redclifis 2043 99 5 1172
Shag River - ? 19 ?
Titirangi ? 26 ?
Tiwai Point
(working floor) 1000 148 13 1740
Waimataitai ? 2 ?
‘Wairau Bar 7 11 7
Waiteki River ? 25 ?
TECHNOLOGICAL MEASURES
The variety of recovery techniques used on

archaeological sites has resulted in an uneven guality
in the nature of the data. The percentage of obsidian
in the total 1lithic assemblage igs not entirely
satisfactory as an index to study exchange. It can be

expanded by the incluszion o0f a technological measure

reflecting differences in methods of manufacture of the
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artefacts,. In effect, the technology of obsidian
manufacture can be used to examine exchange types. If
cites distant to an obsidian source have access to
lesser amounte of raw material one would expect the raw
material to be treated differently when it is scarce
than when it is abundant. Ase the raw material becomes
less plentiful, lesz wastage of the raw material could
be expected and the overall size of the debitage (waste
flakes) in the assemblages, could be expected to
decrease (cf. Renfrew 1977b:295), Such a re-use and
re-working of artefacts should occur where the raw
material gets scarce, McBryde and Harrison (1981),
Evett (1973), Hughes (1977) and Strathern (1969) have
observed both archaeologically and ethnographically a
negative relationship between artefact size and
distance from the quarry.

Although & general decline in =s=ize with
increasing distance can be expected for most types of
artefacts, several factors can determine the shape of
the distance fall-off curve, Artefact size can be
determined by factors other than the availability of
the raw material, such as functional and stylistic
variables imposed by the consumers.

General ©predictionz on the shape o©of the
fall-off curves can be made. For direct access the
fall-off curve should be linear, while a down-the-line
exchange should cause sizé to decline exponentially.

The use of size alone as an index to measure exchange
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behaviour pose= some other probleme, Ammerman
(1979:107) has suggested that site function (measured
by the form in which the obsidian enters the site) is
of key importance in establishing the role of the site
in an exchaﬂge network, His argument, that only cores
and large flakes or blades are found at certain sites,
is mainly directed towards identifying site function,
He argues that eites "a with greater proportion of
artefacts in the early stagez of manufacture were
involved in direct trade with the source, or received
the raw material preferentially, and then it was passed
on to nearby sites. 1f Ammerman’s hypothesis 1is
extended to the New Zealand datz, it could be argued
that at permanent base settlements the greater amount
of imported raw material would be found, while at
temporary camps one would expect a lower number of
artefacts in the early stages of manufacture, such as
cores and exhausted cores.

The use ¢f size alone es an index to measure
exchange behaviour can be severely biased by selective
and differential recovery techniques during the
excavation of a site. Since there is no way in the
present case to allow for variations in sieving and
recovery technigues, the assemblages here have been
used in their totality. By using the largest possible
sample of obsidian it is hoped that the effect of the
differences in the context of the excavation of the

artefacte will be minimized. Measuvrements of size have
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been separated by their stage of manufacture in the
reduction sequence. It is hoped in this way that
sampling bias due to factors beyond the writer’s
control can be accounted for. A technological analysis
was performed on the sourced Mayor Is}and obsidian
assemblages,
Classification of flakes was based on a

reduction segquence of New Zealand obsidian which was

worked out on the basis of all available archaeological

- obzidian, The reduction sequence from raw material to

finished tool 1is presented in Figure 6.2, The raw
material iﬁ New Zealand appears naturally in basically
two different forms:

a) weathered cobbles and boulders

b) natural flows or dykes

The first type is found, for example, at the
obsidian deposits of Northland (Kaeo, Pungaere,
Waiare), Taupo and Cocromandel (Moore 1983, Moore and
Coster 1984, Ward 1973),. The material appears as
cobbles or boulders and can be picked up in river beds,
or from bomb depozits and detrital deposits (Ward
1977:183: Brassey 1985:42-43). This obeidian ﬁas
usuelly a weathered surface and =ome natural cortex.

The second type of obsidian depocsits is found
at Mavor Island, while‘another obsidian dyke has been
reported by Morgan (1927:72) in the wvicinity of
Kaitaie. ’'Obsidian from these deposits has usually no

cortex or badly weathered surfaces.
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The initial stages of core prerparation differ

for each tvpe of obsidian, depending on the prezence or
absence of cortex on the nodule available. 1In general,
no careful core preparation was carried out before
removing flakes from the cores. The flaking approach
could probably best be described as ’'hit or smash’ in
order to produce irregular flakes. Such a ’neodule
smashing’ technique or approach has been recorded also
in Mesoamerica (Boksenbéum 1980). Obsidian flakes
struck in this way, constitute the larger bulk of the
artefact assemblages of the Early and Middle
Preclassic. In the nodule smashing technigue, two or
more flakes are detached simultaneously (ibid.:12-15),

The general! reduction sequence involves the following

steps.
decortication primary flakes
cnd frectured core shotter debircge
secengory
b :
e O e U /b
! ?g’;(rér;cgrv — domestic tools
bifcciotly
row - secancery
materic! | flgkes >Scm ;oe;;uced
secenaary .y
- —EET e
rge
Pined | malti-directiona! — \\‘m !
core secongary mestic tools
—| flokes —
b erimar flakes <5cm
o des from ; —
core shaping debitoge secongary Bitacially
—»| flaxes

o reduced
>5cm \ to0!
debitage

Figqure 6.2, : The obsidian reduction sequence




-
o

el
o
b
to

pa

The natural cortex ccvered cobblez are =plit to

produce a flaking platform flzkes may alzo be removed

from the edges. The removal of edue flakes produces a

multi-directional core from which further flakes can be

struck. From the cores and core fragments it appears

that flakes were struck in more than one direction.

Mined blocks do not ©present cortex, and

preparation of these blocks for flake removal may have
been minimal. Mining at the gquarry site produced a
block with a usable =shape and ©possibly striking

platform(s) from which the required flakes could be

struck,
Flake preparstion from both tvypes of core seems

to have been identical. Hard hammer percussion flakes

et N

were removed from around the core, producing mostly

irregular shaped and sized flakes and an occaszioneal

parallel sided blade. The lithic artefact assemblages

: studied from New Zealand earchaecliogical sitez eare

flake tocle, These consist

i composed mainly of
|

primarily of flakes which were modified slightly to
produce a workable edge "or a flake that was used

without = edge modification. Eventual additional
percussion flaking was applied to the larger flakes to
produce more sophisticated bifacial flaked artefacts.

The archaeological obsidian was classified into

i cores, core fragments, ©primary flakesz, secondary

flakes, primary and secondary blades and debitage,

r
:
:
:
:
[
F

:

:

F.

:

F

Each of these categoriez is defined below:
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a

Corezs: blocks of raw material from which flakes
have been struck.

Core fraaments: exhausted cores or pieces of
cores from which a series of flakes/ blades have been
struck, and which cannot be used to produce any further

flakes or blades.

Primary flakes: the first flakes removed from
the core:; thay may have cortex on one or more surfaces,
They do not show flake scars on their dorsal surface,
and are the result of the decortication of the core or

its preparation'for flake production.

Secondarv flakes show few if anvy remains of the
original exterior surfiace of the core, and have flaking

scars on the dorsal surface.

Frimarv blades (1:2w) are the product of the

decortication or shaping of the core and have a portion
of the exterior surface of the core. Generally they
are struck along a natural straicht edge or corner.

Secondarv blades do not show any remains of the

original outer surface of the core, and have flaking

scars on the dorssl surface.

Debitadge: waste flakes and chips resulting from

the working of the —cores at all =stages from
decortication to secondary flake removal, as well es

waste materiael from flake retouch. They show flake

scars on most surfaces,

.

e
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THE PERCENTAGE OF OBSIDIAN IN THE TOTAL FLAKED LITHIC

ASSEMBLAGE

In order to consider the relative abundance and
the relationship wiﬂh distance for each site studied, a
separate analysis for each individual source should
iéeally be carried out, 2 separate fall-qff curve,
abundance and technological study should be done for
each individual source euzploited in prehistoric New
Zealand, However, &a number of problems are present
which makes this apprcach impossible at present.

1) Only Mayor Izland c¢hzidian and obsidian from

the Northland area can be isclated uith‘any degree of

"accuracy from the rest c¢f the obzidian azsembleages

using the present sourcing facilities @&t Otago
University.

2) All other obsidian sources exploited 1in
prehistoric New Zealand cannot be individually
identified.

Distance dscay curves and other gquantitetive
studies can therefore only be attempted for the Mayor
Island and Northland assemblages. Since the proportion
©cZ Northland obsidian is so insignificant in the
assemblages outside its areez of natural occurrence, as
discussed in Chapter V, the present analysis will be
concentratéd mainly on the Mayor 1Island obsidian

component of the assemblages.
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Nevertheless, the relative importance of the

total obsidian assemblages in the flaked 1lithic

material iz briefly considered here. Based on Table
6.2., the percentages of obsidian in the total 1lithic
assemblage were plotted for each of the three groups of
sites, against distance from the source with the
highest representation in the assemblage. When these
were sources other than Mayor Island or Northland, the

distance to the closest alternative obzidian source was

taken.
GROUP 3 GROUP 2
00%c oo o 100%--.: *° 3
[ @ )
950 £50
=) =] .
k] © e
c . c
2 >
b . D .
< < -
2- 4L 6 8 10 12 1% 16x0km 2 L 6 8 10 12 1 16x10%km

Distance Distance

GROUP 1
100%- >« ,

wn
o

2 L 6 8 M 12 1L 16 1B 20x10%km
Distance

Abundance

Figqure 6.3.; Fall-o0ff curves for relative abundance of
obsidian in the total flaked lithic essemblage
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Initial inspection of the three plots in Figure
6.3., showz a clear fall-o0ff in the the abundance of
the obsidian after approximately 300 km from any
source, The fall-off pattern is different for the
three groups of sites, but nonetheless, overall
similarities in the pattern can be observed. The
importance of obsidian in the majority of sites
decreases. dramatically at distances of over 1000 km
from the quarries,. Based on a purely gualitative
inspection of the date, either free lance trading or
down~the-line trading could be supported for the sites
located at distances of approximately 1000 km £from the
sources. in eall three plots & number of outlying
points can.be observed. Their abnormal position in the
plots does not seem to be related to site function,
Qualitative inspection c¢f the three plots =shows that
within the approzimate radius of 300 km from the
sources almost no fall-off can be detected.

In Group 1 sites (630 B.P. and older), the
percentage of obsidian in the total assemblage of
flaked stone arteifacts is minimal (not higher than 19
per cent) at South Island sites (over 1000 km form the
source)., In all these sites, obsidian doez not play an'
important role numerically. Silcrete blades e&are the
predominant lithic &artefacts in these =sites together
with occasionel chert, porcellanite and argillite
flakes. Both chert and silcrete are available at

sources located closer to the sites than ény of the
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obsidian guarries. All these sites, containing small
percentages of obsidian and located at over 1000 km
from the sources, are in the South 1Island of New
Zealand. In the North Island sites, obsidian playe a
major role in the lithic assemblages (85 to 100 per
cent) with only one exception (Harataongé N30/S5).

In Group 2 s=ites (630 B.P. to 350 B.P.) the
abundance of obsidiaggin the sites further away from
the source increases quite substantially compared to
the earlier sites. At all the South Island sites, the
obsidian percentage 1increases to 36 ©per cent. in
general, in the North 1Island sites the percentages
remain as high as in the early period sites, with the
exception 6f +three sites, where the decrease 1in
abundance seems to be more related to site function
than to distance to the source. For ezample, at Hahei
obsidian represents only 31 percent of the 1lithic
materials., Activities at this site are meinly oriented
towards the manufacture of basalt adzes and drills
(Harsant 1984),

Lastly, for the final group of sites (35C B.P.
to present) it 1is difficult to argue a definite
fall-off in obsidian abundance. Within the first 300
km the obsidian percentages are as high as in all the
earlier sites., Due to the lack of information on sites
at increasing distances no definite conclusions can be
made on the fall-off pattern. From the single site in

the sample (Long Beach), it appears that the fall-off
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iz steep and obzidian iz not an abundant artefact in
the tool kit,

Regression analysis performed on the data

showed that the fall-off patterns were highly

significant at 95 percent for the three groups of

sites, as seen from Table 6.3,

TABLE 6.3,

Associated F values for abundance (percentage counts)

of obsidian with distance

F value Degrees

Freedom
Group 1 5.8¢& 7
Group 2 20.54 15
Group 3 13.65 9

Following Findlow and Bolognese (1980a, 1980b)
and Torrence (1981) the correlation coefficient was
used to identify the best fit equation for the fall-o0ff
data of abundance with distance. The Pearson-r value
was calculted for six regression models: one linear and
five exponential (using the equation Log Y=-bx* +a,
where the alpha values were varied from 0,1 tec 2.0).
The correlation vaiues associated with each of the
models tested are given in table 6.4., for each of the

three groups of sites.
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TABLE 6.4,

Pearson-r value for regression analysis of distance

with abundance (percentage counts) *

‘Model Group 1 Group. 2 Group 3
N=9 N=17 N=11
Linear -0.6786 -0.760 -0.77¢
Exponential alpha = 0.1 -0.523 -0.998 -0.567
Exponential alpha = 0.5 -~0.4¢60 -0.606 -0.537
Exponential alpha = 1.0 -0.405 -0.591 -0.493
Exponential alpvha = 1.5 -0.37% -0.561 -0.475
Exponential alpha = 2.0 -0.364 -0.533 -0.464

* N refers to the number of sites considered.

The analysis has produced a ©picture that
essentiallg confirme the first qualitative impressions.
The abundance for all groups of sites declines with
distance. 1In two out of three cases a linear egquation
produced better results than an exponential model., An
alpha value of 0.1 was found to best fit the data of
Group 2 =sites, The ezrly and later period sites
(Groups 1 and 3) were found to be best described by ea
linear quel. The variation in the best fit model from
a linear to an exponential, indicates that some changes
in the distribution of the obsidian may have taken
place. The low values of alpha (0.1) and the linear
model both suggest that obsidian wes carried to the
site by a small number c¢f short moves (c.f. Hedder
1978: Hodder and Orton 1976), suggesting that direct

access might have been the mode of acquisition rather
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than doun-the-line exchange (see alzc Table 6.1).

In a way, this sort of result is not completely
unexpected for the North 1Island site=z. The almost
complete lack of fall-off within ‘the first 300 km
radius from Mayor Island strongly suggezts that direct
accese was the main form of acquisition of the raw

material,

THE UTILIZATION OF MAYOR ISLAND OBSIDIAN

The following section concsiders the
geographical distribution and the technological aspects
of the wutilization of Mayor 1Island obsidian. The
sourcing results precsented in Chapter V indicated that
the utilization of Mayor Island obzidian decreased in
the later periods of New 2Zealand prehistory. The
percentage of Mayor Island obsidian in the total
obsidian assemblages and its relationship with distance
from the source is considered here.

‘Phen the percentage (weight) of Mayor Island
obsidian in the total obsidian assemblage is plotted
against distance from Mayor 1Island, a significant
correlation between the two variables is only found for
the early sites (F=14.€655 at P=0.05 with 17 DF). In
the early group of sites (Group 1) a distinct increase

in the proportion of Mayor I=land obsidian is found
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with increasing distance. Thiz relationzhip holds true
for all site types. Although, acs discussed above, the
overall importance of obsidian in the total f£flaked
lithic assemblage decreases in these =sites with
increaszing distance from the source, Mayor Island
obsidian was more popular at more distant places.
Since n6 particular differences can be detected 1in
relation to site function, distance and popularity of
Mayor 1Island obsidian (see Figure 6,4), it could be
drgued that the increased percentage of Mayor Island
obsidian is related to its higher value 1in areas

further removed from the source.
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In later ©periods (Groups 2 and 3) the
relationships between distance and percentage of Mayor
Island obszidian are not significant (F= 0.134 and F=
0.158 respectively). The distribution 1is equally
random when individual site types are compared. It can
be argued that this was due to the larger variety of
good guality sources discovered as time went by, and
their increased exploitation; the relative importance
of Mayor Island obsidian decreased, Distance does not
seem to be an important factor in the acguisition of
Mayor 1Island obsidian. Two possible alternative
propositions can be made to explain the observed
pattern.

1) Supply was left to ’‘chance’, and whatever
obsidian that wes available was used,

2) HMayor 1Icsland obsidian lost its exclusive
value as more sources were made available.

The technological analysis that follows should
be helpful in testing these two propositions. If
technology was less wasteful in the earlier sites it
could be argued that Mayor Island obsidian was a more
valued item in this period than during the later
periods. The proportionz of the various stages of
manufacture of artefacts in each site (cores, flakes,
blades, debitage) of the three groups of gites are
presented in Tables 6.5 to 6.7. The tables show the
technological breakdowun for &ll the Mavor 1Islend

obsidian recovered from the =sites. Figure 6.5
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graphically represents the percentages of the different
types of artefacts recorded. Measures of distance,
from all sites to Mayor Island and the values of the
mean weight of artefactz for all sites studied are
given ianables €.% to 6.10,

The first point to establish is whether the
technological data, when plotted against distance, show
any evidence to support Renfrew's (1972) Law of
Monotonic Decrement. An inspection of Tables 6.8 to
6.10 and the graphs in Figures 6.6 to 6.8 indicate that
for the three groups of sites, the mean weight variable
does not decline monotonically with distance. The
relatioﬁship was investigated for only four artefact
types - cores, core fragments, secondary flakes and
debitage, Primary flakes, and primary and secondary
blades were excluded from the analysis due to their

small representation in the samples.
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Percentage of different artefact types, Mayor Island obsidian, 630 B.P. and older
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Maioro 1 336
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TABLE 6.6
Percentage of different artefact types, Mayor Island obsidian, 630 B.P. to 350 B.P.

Sites n cores 4  core 1 primary ¥ secondary 4 secondary ¢ debitage ¢ distance
. frags. flakes flakes blades

North Island
Aotea 26

n
(=)}

16 61.5

0 0.0 7 .9 1 3.8 1 3.8 1 3.8 .

Hahei 204 2 1.0 9 .6 3 1.5 102 8.5 6 3.0 82 By 64.0
N30/3 3 1 33.3 0 0.0 0 0.0 2 66.7 0 0.0 0 0.0 my.s5

Hot Wate 33 0 0.0 1 3.0 2 6.1 27 81.8 0 0.0 3 9.1 58.0
Kauri Pt 61 0 0.0 1 6.8 0 0.0 129 80.1 3 1.9 18 11.2 35.0
Koreroma I 0 0.0 0 0.0 0 0.0 ] 100.0 0 0.0 0 0.0 350.0
Maioro 2 60 0 0.0 1 1.7 1 1.7 ho 66.7 0 0.0 18 30.0 230.0
Paremata 9 2 22.2 0 0.0 0 0.0 5 55.6 2 22.2 0 0.0 980.0
Tairua 92 7 7.6 15 16.3 1 1.1 67 T72.8 1 1.1 1 1.1 50.0
N38/30 3 1 33.3 0 0.0 0 0.0 2 66.7 0 0.0 0 0.0 212.0
N38/37 0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 212.0
Sunde 2 0 0.0 0 0.0 0 0.0 1 50.0 0 0.0 1 50.0 212.0
Whangama 5 1 20.0 0 0.0 0 0.0 T 80.0 0 0.0 0 0.0 35.0
Whakamoe 0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 163.0
South Island

Clarence 1 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 976.0
lleaphy R 58 1 1.7 8 13.8 5 8.6 37 63.8 1 1.7 6 10.3 1380.0
Houhoupo 1 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 1108.0
Pounawea 3 0 0.0 0 0.0 0 0.0 3 100.0 0 0.0 0 0.0 1620.0
Purakanu 6 0 0.0 0 0.0 0 0.0 1 16.7 0 0.0 5 83.3 1524.0 o
Shag Poi U1- 2 1.9 7  17.1 ] 9.8 19 16.3 0 0.0 9 22.0 1u84.0 2
Tahunanu 67 1 1.5 3 4.5 2 3.0 N9 73.1 1 1.5 11 16.4 1120.0 :&
Tai Rua ] 0 0.0 0 0.0 0 0.0 Y 100.0 0 0.0 0 0.0 1440.0 I
Timpende 2 1 50.0 0 0.0 0 0.0 1 50.0 0 0.0 0 0.0 995.0 <
Titirang 2 1] 0.0 1 50.0 0 0.0 1 50.0 0 0.0 0 0.0 920.0
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TABLE 6.7.
Percentage of different artefact types, Mayor Island obsidian, 350 B.P. to present

Site n cores b4 core g primary 4 secondary ¢ secondary % -debitage ¢ distance
frags., flakes flakes blades

North Island

Elletts 19 0 0.0 1 5.3 0 0.0 17 89.5 0 0.0 1 5.3 220.0
Hamlin's 8 0 0.0 - 0 0.0 1 12.5 6 75.0 0 0.0 1 12.5 220.0
N30/h 2 1 50.0 . 0 0.0 0 0.0 1 50.0 0 0.0 0 0:0 5.0
Mangakaw 2 0 0.0 1 50.0 0 0.0 1 50.0 0 0.0 0 0.0 130.0
Ngaroto 5 1 20.0 0 0.0 1 20.0 1 20.0 1 0.0 1 20.0 130.0
- N6lU/18 8 1 2.1 5 10.4 0 0.0 1 85.4 0 0.0 1 2.1 352.0
Skipp II 49 6 12.2 1 22.5 3 6.1 25 51.0 2 RIS | 2 4.1 75.0
Waihora 0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 16h.0
Whakamoe 0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0] 0.0 163.0
Whangama 7 2 28.6 0 0.0 0 0.0 5 71.4 0 0.0 0 0.0 36.0
South Island
Long Bea 0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0.0 1523.0
Murderin 3 0 0.0 0 0.0 0 0.0 2 66.7 0 0.0 1 33.3 1524.0
Peketa 1 0 0.0 0 0.0 0 0.0 1 100.0 0 0.0 0 0.0 1140.0
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to 350 B.P.
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TABLE 6,10,

'™
[v1]
\Q

()]

o
o
K

Mean weight Mayor Island obsidian 350 B.P. to Present.
Sites total cores cor fr pr fl
n mean SE SD mean SE SD mean SE SD mean

North Island
Elletts M 19 2.85 0.50 2.1 0.0 0 0 0.3 * * 0.0
Hamlin's 8 3.00 0.80 2.1 0.0 0 0 0.0 0.0 0.0 2.8
N30/4 2 4.50 * ¥ 7.3 * * 0.0 0.0 0.0 0.0
Mangakawa 2 9.50 * ¥ 0.0 0 0 15.7 * * 0.0
Ngaroto 5 3.12 * * 19.1 * * 0.0 0.0 - 0.0 1.0
N64/18 48 2.92 0.32 2.2 9.5 * # 4.6 * * 0.0
Skipper's U9 5.85 0.70 4.9 12.4 * * T.1 1.2 3.9 T.3
Waihora 0 0.00 0.00 c.0 0.0 0 0 0.0 0.0 0.0 0.0
Whakamoen 0 0.00 0.00 0.0 0.0 0 0 0.0 0.0 0.0 0.0
Whangamat 7 22.69 * x 6.4 * ¥ 0.0 0.0 0.0 0.0
South Island .
Long Beac 0 0.00 0.00 0.0 0.0 0 0 0.0 0.0 0.0 6.0
Murdering 3 9.47 * * 0.0 0 0 0.0 0.0 0.0 0.0
Peketa 1 1.40 * * 0.0 0 0 0.0 0.0 0.0 0.0
Table 6.10 cont.)
Sites sec fl sec bl debit

SE SD mean SE SD mean SE SD mean SE SD
North Island
Ellett 0 0 2.40 0.3 1.2 0.0 0 0 2.4 * *
Hamlin * * 3.10 * * c.0 0 0 2.7 ' *
N30/4 0 0 1.80 * * 0.0 0 0 0.0 0 0
Mangak O 0 3.30 ¥ * 0.0 0 0 0.0 0 0
Ngarot * * 11.90 * * c.2 * * 0.1 * ®
N64s/18 0O 0 2.58 0.3 2.0 0.0 0 0 1.8 * *
Skippe * * 4.07 0.5 2.8 5.5 * * 0.3 * ®
Waihor O 0 0.00 0.0 0.0 0.0 0 0 0.0 0 0
Whakam O 0 0.00 0.0 0.0 0.0 0 0 0.0 0 0
Whanga 0 0 24.94 * ¥ ¢.0 ¢ 0 c.0 0 0
South Island
Long B 0 (o] 0.00 0.0 0.0 0.0 0 0 0.0 0 0
Murder O 0 12.60 * * 0.0 0 o] 3.1 * *
Peketa 0 1] 1.40 * * c.0 0 0 0.0 0 0
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No significant relationship <could be found

between mean weight of artefact types or mean weight of
the total assemblage with distance from the source.
Table 6,11, shows the F wvaluez and corresponding

degrees of freedom asszociated with the data,

TABLE 6,11,
F-values for mean weight of artefact type with distance

from the source

Group Artefact type DF
cores core second, debit. total
fragz. flakes sample

Group 3 2.032 0.625 0.083 1.620 0.365 17

Group 2 0.235 0,015 0.346 D.634 0.0¢°9 22

Group 1 2.794 0.295 0.135 0.024 0.004 17
However, some minor trends, statistically not
significant can be observed in the data. The fall-off
in the mean wsight of cores observed for Groupms 1 and
3, corresponds with the expected behaviour. With
increasing distance, cores were used for longer before
being discarded. This is also confirmed by the
decrease in weight o©f the exhausted <coresz (core
fragments). Secondary flakes also show a slight
tendency to decrease in size with increasing distance.
For some of the variables there is = tendency for &
positive ‘relationzhip between artefact weight and

distance as opposed to the predicted trend., The mean
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weight of cores for Group 2, for example, increases in

direct opposition to the predictions c¢f the Law of

Monotonic Decrement. The relationzhip between debitage

mean weight and distance 1z also positive for both
Groups 3 and 1 sites. The tendency of thg debitage to
show a positive relationship with distance, especially
in Group 3 sites, may be due to problemz in site
representation in the =sample, or even recovery
techniques employed during site excavations at
particular sites. Scarcity of the material does not
seem to have affected the way in which the material was
used. Although Mayor Icsland material might have been a
more valiusd obksidian, no special care ssems to have

been taken to ensure maximum use of the material.

th

The absence of any definite relzationship
between the mean weight of artefacts and distance and
the almecst total absence of any dizitance decay pattern
in all threze aroups of sites is significant and rather
unusual, The explanation for thisz different and
‘anomalouz’ pattern may be related to & high degree of
mobilit} of the préhistoric Maori population.

in addition to the investigation of the
relationship of the mean weight of artefact type with
distance, the relationship between the total weight of
obsidian of each artefact type with distance from Mayer
Island was investigated. Again, no significant

relationship between total weight of material and

distance was found for most cases. The only
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significant relationship (F = 3.21 at P=0.01 and 17 DF)
was found for the total weight of cores of Group 1
sitesz (Figure €.9.). The total weight of the obsidian
cores decreased with increasing distance. Althouah the
relationship for the other groupz of scitez 1is not
significant, the general pattern shows a decrease in
total weight of obsidian material as the distance(from
the source increases, The Pearson r value wusing
different alpha exponents waz again calculated for the
total weight of cores for Group 3 sites. It was found
that this relationship was best described by a linear
model (r= -0.399). 1In accordance with the predictions
this would be indicative of direct access &3 the most

likely method of procurement of the raw materieal,

L50- CORES
—m ) i S.
=~ 300 GROUP 1 site
=
=
Q
3 150 . ]
0 500 1000 1500 2000

distance (km)

Figure 6.9, : Fail-off curve for total weight of
obsidian (cores) with distance.

The 1low correlation between the wvariables
confirms that the Law of Monotonic Decrement is not
operating in the case o0of Mayor Island obzidian
distributién in New Zealand. Directional trade cannot

be invoked for an explanation of the pattefn because
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individual Sites are not receiving supplies
preferentially. Distance does not seem to affect the
technology of the arteﬁact production, as the
assemblages are all relatively similar,
| The mean values for the variables conzidered in
the study are quite similar among the sites studied.
It seems that even the most distant sites, such as
Hawksburn, Tiwai Point or Pahia, did not alter their
technology in response to the assumed high costs of
acqguisition, The lack of correlation between the
technological variables and distance could be due to
strong stylistic/functional constraints. It appears
that obsidian flakes were only used fcr certain tLasks
which did not require any careful ©preparation or
elaboration. Especially in the South 1Island =sites,
where alternative lithic materials were used
preferentially (szilcrete and porcellanite), obsidian
seems to have played & minor role in the tool kit,
Detailed use wear analysis on newly excaveted obsidian
assemblages could be a useful guide in clarifying some
of these points.

In general it seems that obsidian was not
exchanged through any elaborate exchange system; From
the different lines of evidence it seems that, for
example, within the North 1Island &and within an
approximate radius of 300 km from the source on.uayor
Island, most obsidian was acguired either directly from

the source or from groups of people living extremely
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close to them who had access to a large supply of the
réw material,

The fall-off experienced in the abundance of
obsidian at places further than, say, 300 km from the
sources on Mayor Island, makes it clear that obsidian
was not of prime importance at these sites., The small
quantities of it in the sites do not encourage the
suggestion that special trips were made to acquire it.
Rather, on the odd occasion when 1long trips were
dndertaken, obsidian was acquired together with other
iteme and taken south. Most commonly though, it
probably reached the more distant sites by way of a
down-the-line systenm. It should be mentioned also,
that a few huge blocks of obsidian have been found on
occasions at places along the South Island coest, for
ezample on the Otago Coast (Otago HMuseum accession
numbers D75.59%; D75,207), North Canterbury and Milford
Soungd. The North Canterbury block weighs 54 kg
(Anderson n.d.), and blocks of this size could only
have been transported by canoe. They were most
probably obtained on & trip north, or oﬁherwise-left by
a party who could acguire it from the source while on a
special visit to the south., The two blocks held at the
Otago Museum have been sourced by Leach and Manly
(1982:100-101) to Mayer Island. The block from Milford
Sound, one-of the largest ever found in New Zealand was
found to be of &n unknown New Zealand or Pacific source

(Leach, pers. ccmm. ). Mayor 1Island obsidian, as
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mentioned before, seems to have had a higher value in
the South Island sites, and could therefore have been a
valued gift given in exchange for some southern items.
Although, as mentioned, flake and debitage size
are not responsive to distance, the total weight and
therefore gquantity of ccres decreases with distance.
Most excavated South Island sites have few or no cores
and a higher proportion of exhausted cores. Even if
the size of the final products does not seem to be
affected by the scarcity of the raw material, cores

were used until they were exhausted.

FINAL REMARKS

Based on the regional analysis of obsidiean
distribution several important conclusions arise.

1) Obsidian was generally the most important
raw material for the manufacture of flaked tools in the
North Island sitez considered. In contrast, at South
Island sites, obsidian was only marginally represented
and is not an eszentieal part of the tool kit,

2) Mayor Island obsidian increasingly dominates
in the obsidian assemblages as one moves away from the
obsidian sources. South 1Island sites show a marked
preference-for Mavor Island obsidian, especially during

the early period. The dominance of Mayor 1island



obsidian disappears in general during later times,
nevertheless it is still of greater impcrtance in South
Island sites. It is argued that Mayor Island obsidian
was more valued at these places than obsidian from
other sources. Access to other sources may have been
more difficult in comparison as it involved travel
through possibly hostile territories.

J) From the technological analysis performed on
the obsidian assemblages it can be concluded that the
manufacturing technology cf flakes did not change with
increasing distance from the source. The obsidian
flaking was remarkably uniform all over New Zealand, as
it was used apparently for the manufacture of
multipurpose. cutting/scraping tools. This also
explains partly the 1lack of any correlation between
artefact type and distance and the 'anomalous’ fall-off
pattern observed from the artefactual analysis.

The explanation of the fairly even amounts of
obzidian found at North I=zland sites in a radius of
approximately 300 km from MHayor Island may lie in the
nature o£ the high mobility ¢f the ©prehistoric
population, Long trips were apparently not a rare
occurrence in histcric times. Numerous ethnographic
references recount long trips undertaken by groups of
reople at which long stops for food gathering and other
reasons were mzde (Heaphy 1959)., The collection of raw
materials during these voyages did not engender much

extra cost. The quantity of obsidian entering the
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sites would therefore not be related to distance but
would be a function of the degree to which trips were
made, their purpose and the number of stopovers made
during these trips.

4) Differences 1in the fall-off pattern of
obsidian abundance between the North and South Islands;
indicate that there were possibly two ways of acguiring
the raw materials, existing side by side. Direct
access, seems to have been the more common way of
obtaining obsidian in the North Island, although, this
does not excluade the distribution through a
doun-the-line system between neighbouring communities.
A down-the-line system is more appropriate to explain
the South Island pattern.

Finally, in the following concluding chapter
(Chapter VII), the implications of these findings &re

discussed.
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CHAPTER VII

DISCUSSION AND CONCLUSION

The principal objective of the present thecsicz,
to understand the role of Mayor Island as the main
source of obsidian in prehistoric New Zealand and
identify the mechanisms of exzchange recsponsable for its
distribution, has been met, within the limitations of
the archaeological data, The study of Mayer 1Island
obsidian eichange was eapproached following two baszic
lines of research. In both <cases a number of
concluzionz have been reached, althoucgh several
theorétical and methodological problems were
encountered along the wav. It remains now to intecrzate
the results c¢f these two separate lines of inguiry, the
study of the cguarriesz on Mayor Island, and the regional
distance fail-off studies, to reconstruct the picture
of prehistoric obsidian exchange in New Zealeand.

Most significantly, =2all lines of &evidence
pursusd agreed, whether based on the regional data, or
the analysis of the Mayor Island sites, that obsidian
exploitation from the Mayor 1Island sources was not
highly organized. Loocking first at the data from the

quarries them=zelvez and the site survey carried out on
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Mayor Island, the evidencs point

D]

towardz unzpecialized
and unintensive exploitation and extraction of obsidian
from the flows. From the absence of extensive wcrking
floors and quarry debris it appears that access to the
obsidian depositz was unrestricted and that obzidian
was obtained by individuzl parties, who carried away
whole blocks elsewhere.

In addition, the evidence from the Mayor Island
obsidian distributicn and the fall-off pattern support
the findings from the site oriented study.

The results from the sourcing of New Zealand
obsidian azsemblages have shown & pattern of change,
both in source utilizaticn throughout New Zealand &and
in obsididn utilization from the e=arly to the later
periodz of ogccupation, initially, Mayor Island seems
to have played an important role, since it provided the
bezt quality obsidian sourzes. Other available scurces
were soon disccvered and expleoited to varying degrees.
Nevertheless, Mayor 1Isgiand obsidian was the most
commonly wused obsidian during the first few hundred
ysars, although in later times, other sources were
increasingly used, particularly by North Island
communitiss,

s ¢f the wvarious studies, an

[N

On the bas

ible exchange mechanisms in

(0]
n

approximetion of the po
operation can be made. The 1identification o¢f the

‘precise’ mode of exchance frem among all the posz=zible

types is impossible without further testing and data
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coliection. The final rezulitz obt=a:ned from th
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analysis of the Mayor Island obzidian diztribution tend
to favour the 3zuggestion that a =subztantial number cof
communities located at considerable distances from the
Mayor Island cbhszidian sources (up to app:cximately 300
to 400 km), obtained their raw materials through direct
access throughout the temporal depth c¢f New Zealand
prehistory. The changes observed in the pattern of
source exploitation have been linked to changes 1in
political affiliation and increasing warfare placing
restrictions cn travel and mcvement threcugh certain
territorise. I1f most communities within & ‘contact
area’ had obtzined thair raw materials directly from
the sources, and access to these became increasingly
more difficult, alternative sources had to be
exploited. The increzzing proportions of Mayor Island
obzidian at certain sites (Wazhpool, Maioro) may have
been a direct result of changing political
affilitations. At South Island sites, 800 km or more
distant from any source, the obsidian did not play an
important role: other 1lithic materialz replaced it.
The preference for Mayor Island cbsidian was
particularly strong at placez where no c¢ther readily
available obsidian exzisted.

Procurement for most consumers within & certain
radius by direct eaccesz to the obsidian sources iz
supported fy both the regional analysis (Chapter VI)

and the research carried out at the guarries themselves
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(Chapter 1IV). It appears that despite the apparent
simplicity of this model, the procurement strateg
might have been more complex. The temporal changez in
source utilization observed (Chapter V) between the
three groupz of sitez conzidered might be of some
importance for understanding changes in the
distribution pattern due to broader economic or
political changes taking place at the time. The datsa
examined in the previous chapter (VI), indicated that,
for a large number of consumers, the distance from the
quafries to the place of censumption was not the most
relevant factor in procurement ccsts. One may ask what
other possible reazons might be put forward to explain
this patterﬁ. The fizhing grounds surrounding Mayor
Island are some of the richest in New Zealand for the
presence of deep sea game species, within relative calm
waters. Even today Mayor Island is considered one cf
the prime areas in New Zealand for deep sea fishing.
It is suggested, therefore, that stops on Maycr Island
may have been secheduled within other activities, such
as special fishing trips. Vizite might therefore hav
been undertaken for a variety of reasons as Mayor
Island may have offered several attractive prozpects to
the visitors, obsidian being but one of themn.
The obsidian fall-cff study indicates further
that most _obsidian at sites in the South Island
probably arrived <through a down-the-line exchange

system. Whether it was received from some other
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communities through gift-exchange or =ome other custom
cannot be established at present. lievertheless, one
can assume tnat mostly high quality flaking obsidian
would have been given as a gift to visitors from the
South Izland, or 1left by North 1Iszland parties on
special trips to the south, 2= incfeasingly more and
more varied sources were exploited in the North Island,
this would have géen reflected to some extent in the
materials reaching the South Isiand sites=. However,
during the later pericds of prehistoric occupation,
Mayvor 1Island obsidian maintained its position as the
dominant type in the South Island.
It iz by no means certain if obsidian in the
South Isiand was exclusively received by a
down-the-line exchange mechanism. 2lthough this type
of exchange is supported by the abundance fall-off
data, the technoloagical analyzis o©¢f the obsidian
artefacts deces not completly agree with the predicted
behaviour. Strictly speaking, if down-the-line
exchange was the only system responsible for the
dispersion of obzidian, one would expect that, as the
raw material was passed on through the system, unworked
blocks would be reduced to smaller and s=maller forms,
or would be exchanged in ever decreasing gquantities,
This would mean that only the sites close to the source
would have unworked blocks of obsidian, and a larger
amount of cores, and worked cores and flakes would

enter the more distant sites.



—

f

l

™ 773 ~3 73 T3 773 T3

to

7

s}

'~
[6)
Bl

e

None of theze predictions proved to be strictly
correct for the New Zealand data since nd significant
relationship between diztance from the source and the
form of the raw material as it entered the sites was
found, It was found that the total weight of cores was
the only variable which was inversely correlated with
distance, and 1in accordance with the theoretical
predictions, direct access was again indicated by the
correlation coefficient. Ethnographic information
reviewed in Chapter 1l shows that commcdities were
acquired beth by direct access and by exchange.
Movements of people over 1000 km or more are also
documented (Anderszon 1980). It can be suggested that
once the méterial had arrived in the South Island it
was distributed threcugh reciprocal exchanges between
related groups.

The use of particular types o0f sources at
specific site tvpez iz supported by the data.
Differences, especially between permanent and temporary
csites, are observed. it is 1likely that parties on

special hunting journeys would select carefully the

pieces they would take and, therefore, one would expect

to find only few sources represented at these sites.

No technological differences in arteract
manufacture between functionally different sites could
be found from the examination of the data. The

technology to produce obsidian artefacts was remarkably

uniform throughout the region.
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An important implication of the finding that
obsidian was obtained by two systems is that fairly
large quantitiez of a resource can be distributed over
a large area without systematic exchange taking place.
Further implications are that costs of acguisition may
not nececssarily be reflected in the technology of
artefact production, and that the d.stribution of a
resource is not necessarily the result of a complicated
exchange systenm,

It has also been assumed usually, that if a
resource waz distributed over a large area, it must
have had a high value associated with it. However, the
cost cf acguisition of the obsidian would be
considerably reduced if it was obtained by reciprocal
exchange or a down-the-line system and it would reduce
the procurement cost for people living further from the
area c¢f supply. Other reasons for the apparent low
value of obesidian may be related to the <form of
transport used. Travel by canoe was probably mere
efficient and easy, would reduce the associated cost of
overland travel and would have increased the area of
the supply =zone, In addition, the cost incurred 1in
obtaining obsidian may have been reduced by the fact
that it wa2s obtained in conjunction with other
activities, The examination of the relationship
between transport, distance, demand and the type of
exchange ma§ shed further light on the value of a given

resource,
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In retrespect, limitations of the preszent work
become evident. One c¢f the most serious deficiencies
encountered was the lack of sophisticated techniques
for measuring human behaviour. The theoretical review
presented in Chapter I1II demonstrates the state of our
current inability to predict and détect accurately
types of human behaviour, As Anderson (n.d.:17) has
pointed out it is mnot only the exchange mechanisms
themselves which elude archaeological demonstration but
the fact that the existence of transactions requiring
two way activities often cannot be demonstrated.

One of the major problems of the regional
analysis wutilizing the £all-off curves proposed by
Renfrew (1972, 1575, 1977a) 1is that they cannot
adequately discriminate between different claszsesz of
exchange. Probably the biggest problem in
archaeological exchange studies 1is the lack of a
theoretical background that could enable uz to predict
exchange types. 2s the theoretical review showed, the
present state of exchange theory does not allow for
accurate discrimination in the field of any of the
exchange types described by anthropologists. Further
progress 1in this line ¢f inguiry reguires a better
theoretical basis for predicting the nature of exchange
and development o¢f the methodological technigues.
These limitations &are meinly reflected in the recional

analyses,
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However, something hasz been learned in thiz
study concerning the nature of obsidian exchange in New
Zealand. Although l:imitations in the archaeological
data were encountered, as diszscuszed in each Chapter,
several significant conclusions have been made. It was
found that the site oriented study - the analysis of
the gqguarries proved extremely informative. Although no
sophisticated technigues were used, or more detailed
research carried out at thisz point, it is clear from
the highly informative results obtained from the
initial site squey, that gquarry analysis can provide a
number of answers in the detection of the functicning
of prehistoric exchange systems, The relationship that
emerged between the guarry sites, types of production
and procurement haz chown the value of the combined
regional and s=ite orientéd approech. More work
investicating the relztionship to other obsidian source
utilization is needed before the total picture of
obsidian consumption in New Zealand can be fully
understood. Further work investigating the
relationship tc other obsidian source utilization iz
needed. The development of an accurate sourcing
procedure capable of discriminating between other New
Zealand sources should be a priority.
The present study is offered &as an initial
attempt &t solving some of the complicated aspecte of
prehistoric human communications. Future fieldwork and

analytical work should provide the reguired data to
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confirm or, perhapsg, alter the present conclusions.
The data files from the prsent research have
been stored in the Otago University Archaeology
Laboratory archive system, and can be consulted for

research purposes, prior consultation with the author.
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APPENDIX 1

DESCRIPTION OF ARCHAEOLOGICAL SITES MENTIONED IN THE

IEXT

The &ei1tes &are listed 1in alphabetical order
according to the names used in the text, followed by
the official site number  of the New Zealand
Archaeological Rszociation and, in brackets, the number

assigned to the site on the location map (Figure 5.1).

¢ .

«t

Radiocarben dates are given in 'vears beicre presen

§—

and are cited using ac far as possible the ‘old half

life’ of C14, uncorrected for secular variation.

Aotea N64/25 (18)

Rotea coneizts o¢f a series of prehistoric

| 0]
ch

terracez on a slope of & shallow valley, on the Waikato

Coast near Aotea Harbour. The site corresponds to a
settlement which deteszs to the late fifteenth or early
sixteenth century 2.D.. 2bout 20 terracez are spread
out over the gentle e&lope; they tend tc¢ occur in
groups, one large cne with two or thres smzller ones.
Four terracez were exzcavaied and were numbered 21 to

A4, Terraces 21 and 22 have not been datecd. Terrace



pagelld
A> had twc occupaticnz on it. Terraze 24 £featured
zeveral occupations for which €14 dates=z are availablie :
1560= 50 B.P.. 1520= S50 EBE.P. Structural evidznce on
the terraces belonged to =sleeping and/or cooking
houses. Artefactz. besides 43 cbsidian piecez, inciude
abraders, files, polishers, drills, one adze fraagment,
one scraper and one greenstone flake (Fox and Cassels

19831. Twenty five pieces of obsidian from the site

were anaiyzed.

Avoca Point S49/46 (30)

The =site is a small moa-hunter settlesment
located at 2Avoca Point on the Kaikoura Peninsula,
nerthezst coazt o0f the ‘Séuth Izlzand. Occupational
remainz were mainly found in one layer of black stzained
soil and limestone gravel. Faunal material recovered

frem the site included extinct birdz, sea bird
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bones. rat and dog bones, as well asz several specizz of
shsllfish. The cultural azsemblage recovered from the
site included mzinly silicious rock flakes, 900 flint
flakes and 20 obzidian flakes., as well as one obsidian
core &nd three flint cores. Besides the &above
eartefacts, 74 basalt and argillite flakes were
recovered. Hiztoric records indicate that a burizl
with 2 moa egg and adze head waz found late last

century. The excavations are dizcussed by Trotter
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(15302, The zite 1z dated to around &&%5 E.FP. on the
bzziz of + &&U= 40 B.F.:

radicczrbon dates (340= 60 B.P.:
0= 40 B.F.; 740= 90 B.P.) (ibid.:283-234). Two

obsidian filakes from the site were analy:zed.

Clarence S42/11 (Garden Complex sites C and D) (29)

The Clarence sites are located on the mouth of
the Clarence River, Four saitez were investigated vy
Trotter and McCulloch in 1%79, On the raised beach
terrace and alluvial fan depozits, lies an extensive
gardening complex (=site C), with pits, low walls and
raized terfaces. The s=ite covers an area oi about 10
ha. Site D, a small hilltop pa, consists of a group of
pits and terracez, similar to site C. Both sitez are

described in detail by Trotter and McCulloch (19793,

Q]

Trotter (pers. cemm. 1984) believes that the site

m

are about 400 vears old.” Five obsidian pieces wer

mads available: only one piece was analyzed.

Ellett’s Mountain N42/23 (14)

: defended hillsite pa located on the Auckland
Isthmuz for which no dates are available. Salvage
excavations were «carried out by the New Zealand

Historic Places Trust in 198%. Obkzidian from thic site
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waz recovered from a Late Period context (McKinlav,

Hahei N44/97 (9)

The site 1= a coastal dune midden located on
the ezzt ceocast of the Coromandel Feninzulz and 1=
typical of Archeaic sand dune middens 1in the ares=.

Salvage excavati ¢n TwWe occazicens
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(Edson and Erown 1977: Harzant 1979, 1984), The main
activities carried cut at the site were the manufacture
of adzes, drill pornts and other 1lithic &and bone
artefacts. .Over 3000 fiakzz were recovered from the
site, Siliceous flakes wers more abundant,., but ijudeging

from vuse-wsar e&analyszis. Ezrsant (ms) thinks that

basiz o0f economic and artefactuzl evidence from the
site. Four hundred and fourty nine obsidian pieces

wers analvzed and reszultz were cobtains
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Hamlin’s Hill N42/137 (15)

Hamlin’s Hill i3 located betwesn the Tamaki
River and the upper reaches of the Manukau Harbour,
south of Auckland. An exztensive area of pitz and
terraces make up the site, Salvage excavation
conducted exposed the interior of the pits, and
evidence for houses and cooking areas. The =site 1is
located close to sea resources, and it is well placed
for exploitetion of =shellfizh, both in the nearby
harbour and river. Few artefacts were recovered from
the site: one adze fragment and & few obsidian and
greywacke flakes (Davidson 1970b; Irwin 1575).
Structural and economic evidence place the s&ite into
the Classic Maori Phase (Davidson 1970b:121). Twenty

eight obsidian flakes were analy:zed,.

Hingaimotu N128/20 (24)

The site, located in the sand dunes south of
Opunake. south Taranaki, was a small ’multi—activity
habitation site occupied for only & brief period of
time during the Archaic Phase. Excavationz carried out
by Fyfe revealed a shallow occupational surface with a
hearth end an oven, No deatez are available £for the
site. Artefacts comprised 2Archaic adzes, obsidian

acts and stone

"

flakes, chert fiakes=s, bone arte



agelld
m artefacts (drill, fil=2s) (Fyfe n.d.). Ferty =13
r obsidian flakes were analy:ced.
F Harataonga Bay, Eastern Midden N30/4 (3)
r
' The site is a midden located on the eastarn
- v siéé of the =andy Harataonga Bay on Great Barrier
|
r Island. It is situated on a low terrace behind the
F beach. Eight and & halfi, two metre sqguarez were
excavated. Stratigrarhy on the site was sihple, and
F ’ -waa composed of a surface midden laver which overlay,
N in most places, a sterile laver of sandé. A series of
F ovens at the base of the midden layer waz partly filled
with sand and charcoal. Five earlier cultural deposits
r restricted to one arez of the site were found beneath
v F the midden layer and were separzted from it by a clean
sand layer, Very few artefacts were recovered from ths
F | site, mainly obsidian flakes and some silicecus flakes
and worked bone. The site served ez & base for food
™
F preparation, primarily c¢f shellfish, fish and birds.
- o Radiocarbon dates for the cite are 21¢= 55 B.P. and
F 247z 55 B.P. (Law 1972: Law 1982). Four obsidian
ﬁ flakes were anaiyzed.
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Harataonga Bay, Western Midden N30/5 (3)

The e=ite is located on the western side of
Harataonga Bay., €Great Barrier Izland. The midden lies
on the dunes behind the beach, and is part of a
generalised occupation =site where many different
activities were carried out. No ev{dence of structures
was found at the site. Part of the site waszs stratified
into two lavers (upper and lower). 2artefactsz from both
layersz are Archaic, and the faunal materiel £rom both
lavyers is nearly identicazal, The artefacts are
therefore treated atc a e=ingle period assemblage (Law
1572). No radioccarbon dates are available fcr the
site, but on the artefactual evidence a thirteenth
century dete is postulated (ibid.:100). Artefacts frecm
the site include one-piece bone £fishhooks, lure
fishhooks and pointe, needles and a2 bird spear. Stone

- -

artefacts include adzes and adze prefor
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siliceous flake material and obsidizn flakes. Sixty

seven obsidian flakes were analyzed.

Harataonga Bay Pa N30/3 (3)

Thieg site is located on a low ridge above the
beach of Harataonge Bay on Great Barrier Island. The
only visible features of the pa were the pit and a

ditch, both of which were investigated. Except for
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obsidian., artefacts were rare on the scite. The site
was mainly used for storage, deience, cooking and some
stoné working. Itz small surface area could not have
sustained more than three or four houses, and a storage
pit (Law 1972), One radiocarbhon date for the site is
available of 441+ 55 E.P, (Law 1982), Fifty two

obsidian flakes were analyzed.

Hawksburn S143/2 (43)

The Hawksburn moa-hunting site is located in

above sea

[0}

Central Otago at an altitude of 660 metre
level in the Carrick Mountains, The main occupation
area is guite large and was covered with porcellanite
and silcrete flakes. The site has one main cultural
layer, (it prokably represents & camp-site which was
occupied several times for pessibly sheort periods of
time), which is divided into distinct activity arezs: a
cooking arez, represented by ovens, moa-bone, <s£tone
tools and flakes, a midden area containing moa, small
bird and dog bones, some freshwater mussel, shell
fragments, and 2 row of three hut éites marked by stone
kerbed scooped hearths. Artefacts recovered from the
site are mainly =silcrete blades, porcellanite flakes
worked into scrapers and knives as well as argillite
adzes. There were 40 small obsidian flakes almost

entirely from e&eround the huts (Anderson 1979:48—59).
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The =site iz radiocarbon dated to about €30 E.P.
(Anderson 1979), Twenty s1x obzidian flakes were

analyced,

Heaphy River Houthts7/1 (47)

The site is located at the mouth of the Heaphy
River, northwest Nelzon. Exzcavations were carried out
in 1960 to 1963 (Wilkes and Scariett 1967). The
occupational deposit weas restricted to one layer' of
blackened sand and crushed shell,. Several pavenents
were uncovered at the site, which were interpreted as
wood and stone working areas (op. c¢it.:198). The site
was a small settlement with distinct activity areas,
including ad=ze repair and flaking, and minnow lure
manufacturing. Stone flakes recovered include obsidian

and argillite (both used and waste flakes), adzes and a

grindstone, and silicified sandstone flakes used eas

knives and scrapers. Several ovens were found &at the
site. Bone (szal, moz and small birds) and shell
fragments vwefe found associated with them. Faunal
material found in a separate midden included mussels
(myiiius sp.) and pipi (pepiies sp.), but no bone
remainsz. Artefacts recovered include bone minnow
lures, bone points, ornaments, abraders, adzes and
flakesz. One radiocarbon date dates the site at 432+ 70

B.P., (op. «c¢it,:210). Sixty nine obsidian flakes were



analyzed,

Hot Water Beach N44/69 (10)

The site is a beach midden situated on the east

coast of the Coromandel Peninsula. Salvage excavations

were carried out in 1969 and uncovered three
occupational layers (lavers 3b, 4 and 5). Adze
finishing was an important activity carried out at this
coastal site. 211 adze material came from the nearby
Tahanga basalt guarry. It was also a fishing camp
mainly confined to inshore fiching. MNo general changes
in the subsistence and exploitation pattern between
Layers 4 and 5 were £found. Layer 3b, a leter
occupation, suggezts a more restricted exploitation of
resources. Bone working tools (drills) and other stone
flakes are few in number. Radiocarbon dates for the
cite are all from Layer 4 and are 421= 40, 484z 7%,
453+ 40, 325+ 78& B.P. The site was probably occupied
between 2.D. 1350 and A.D. 1540 (Leahy 1974). One

hundred and ninety obsidian pieces were analyzed.
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Houhora N6/4 (1)

The site is located on a low coastal platform
at the mouth of the Houhora Harbour, and at the foot of
Mt. Camel, by which name it is also known. The
excavation and the =site have been discussed by
Shawcross and Roe (1966) and Roe (1967). The lithic
material from the site vas analyvzed by Best
(1975,&977). Two radiocarbon dates from the lower
occupation are 796256 B.P. and 690240 E.P.(Shawcross
1972:603-605).  Shawcross suagests that the =site
represents the £first settlement of a ’viragin region’
(1972:611), Davideson (1984:169), in contrast. argues
that the site is probably a typical early Polynesian
settlement in the far north, a summer hunting and
fishing camp, and oprobably far from wuniqgque in the
Northland earea. Over 3000 obsidian flakes were

recovered £from the site es wpart of the 1lithic
asszemblage. Other diaanostic artefacts recovered from
the =site include bi-perfecrate lure pcints and broad
tattooing chisels, fishhooks, bcne artefacts and acd:zes.

Four hundred obsidian flakez  were selected for

analysis.
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Houhoupounamu S76/7 (33)

The site is located in North Canterbury on the
inland side of dried up lagoon or swamp, about two
kilometres from the beach. The bottom layer is formed
by a shell midden. The site was occupieditwice between
250 B.P and 350 B.P. anc around S00 B.P. (Trotter

1982:90). Nine obsidian fiakes were analyzed.

Kauri Point Swamp N53/54-55 (13)

The obszidian aszemblage analyzed for this study
comes from a swamp deposit adjacent to Kauri Point Pa,
located on the Katikati Peninsula in the Western Bay of
Plenty. The pa was first excavated by Geclson and the
Auckland Archaeological Society in 19%¢1. Golzon's
report (1961) outlines three occupation periods for ths
ra. Ambrose (1%¢2) in later excavations establishec
five periods of occupation. Shawcross in 1962 and 19¢3
searched the adjacent swamp for cultural deposits. It
yielded a large number of wooden artefacts, including
334 fragmentz of wooden combs, wooden figures,
horticultural toole, gourds, flutes. woodén vesseles,
textiles and about 14,000 obsidian flake=. The
material recovered has been reported by Shaﬁcross
(19¢4) and the exzcavation by Shawcross (1976). Seven

radiocarbon dates were initielly obtained for the site.
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Frobiemz 1n dating the seguence led to two additiona:
samples being analvzed. On the basiz of theze
additional s=amplez Shawcrozz (op. c€it.:2%5) cocncluded

that the initial deposits of the swamp dated to the
sizteenth century and that it wasz used until the
eighteenth century. Green (1978) re-assecssed the dates
discarded by Shawcross and concluded that the probabhle
beginning of the seguence at the swamp is more likely
to have been around the end of the fifteenth century
A.D. He further argued that the upper limit of the
seqguence 13 likely to have been before 2.D. 1770 &and
probably before 2.D. 1650. Correlasting the sequencse
with the conztruction of terracss of the pa (dated at
2.D. 1350 ‘to 1570) elilowed Green to conclude "that the
swamp deposit ,.. igs nct of long duration, at least in
relation teo the entire pa which carries on into ths
eighteenth century A.D." (Green, 1978:37). The
seqgquence for the site can be summarized as follows.
The swamp and pe were used for gardening, and terracss
were constructed on the headland. These activities
took place around 2.D. 1500. The deposit of combz anc
other objects in the swamp began probably shortly
afterwvards and cdntinued for about 200 years. At the
same time a ditch and pzlisade and pit were constructed
on the pa and a midden depcsit formed,. Later a new
defensive system was constructed on the pa, which was
used until the eighteenth century. Shawcreoesezs (19¢4,

197¢) suggeste that the swamp site representz a &=
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rapu. a dumr for sacred oblects rendzred rsov by their
azsocilatione, Two hundrsd and forty nine ob=sidian

flakes from the swamp wzre analyzed.

Koreromaiwaho Pa N64/8 (18)

This site is adjacent to the RAotea site. It is
a small headland pa located on the crest of the sand
dunes, Surfzce findz recorded included patches of
shell midden and a scattzr of artefacts. Scme pitz and
a ditch were wvisible, Some surface artefacts were
collected (Fex and Cassels 1982:93-94), and include
some obsidian flakes. Sizx pieces of obsidian were

analyzed.

Long Beach S164/20 (41)

The Long Beach midden site is located at the

back of the nddunes cn the open bay o0f Long Beach,

0]

Otago. .It has two cultural lavers separated by a
sterile sand layer. The earlier one (layer 4), dated
to the late Rrchaic by two radiocarbon dates, 450z 5§
E.P. and 733= 5% B.FP., produced & typical ZRrcheic
artefact assemblage (bait énd lvre hooks, worked whale
bone, silcrete blades, adze fraaments and fcur obsidian

flakes), as well as a transition barracouta point. The
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middle layer which separatz2d the Archaic laver from the
later one, had some intrusive artefzciz. including =::
obzidian flakes, which with few exceptions could not be
assigned with certainty to one or other of the adjacent
layers, The upper layer (layer 2) contained severa

Classic Maori artefacts (bone pendants, bone comb
teeth, trolling lures, compozite bait hooksz,
chalcedony, 32 obsidian and other stone flakes). There
1 a general continuity in style in the site from the
late Archaic layer to the ca. 200 years later Claszic
Mezori laver (Leach and Hamel 1981). Seven flakes were
analyzed from & dated contex , and 11 flake=z were

unerovenanced,

Maioro NS1/S (23)

The site is a defended settlement on & knecil
n=2ar the west coazt of the North Isliand and close to
the Waikato River and the Manukau Harbour. Excavations
uncovered four phazes ot occupzation, =hown by
successive storage pits. The site began as &an
undefended settlement in the thirteenth century, which
i known from & series of filled =storage pit=s which
underlie later defence:z, The second phase saw the

beginning of a palisaded encleosure; the earlier pits

T

ere filled in, the natural slopez of the knoll were

n
1))

lecor waz uncovered. In the

rty
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epened, and a working
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third phase in the sixtsenth century, the defencez were
strengthened and reconditioned. Shortly thersaiter,
the defences f211 intc disuze and the s=ite became an
open settlement again, Large storage pitz were dug.
Radiocarben dates corrected for secular effects using
the new half life for Phase 1 are 873+ 55 B.P. and
§21= 47 B.P.. Green (1983), believes that the younger
range of these dates is a better estimate for the adge
of Phase 1 occupation. Three dates for Phase 2 are
available (420= 52 B.P., 345 51 B.P., and 292 56
B.P.) of which the latter one is concsidered to be too
young (ibia.). Phase 3 it suppocsed to have been around
1510 to 1630 2.D.. whiiz the latest occupation, Phase
4, took place in the sixteenth to seventeenth century
(Green, 1983; Fox and Green, 19282). The obzsidian from
the site had been previously analyzed by McFadgen (Fox
and Green 1982). The results were checked against the

Otago University sourcing results and seemed to be in

ot

s

"

agreement, with 2 few exceptions, therefore the resuil
used here do not precisely coincide with‘the ones 1n
Fox and Green (ibid.). EResults were obtained for 931
obsidian ‘pieces. In those cases were the flakes could
not be analyzed by the Otago University facilities (due

to e=ize), the results ifirom McFadgen’s analysis were

used.
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Mangakaware II N65/35 (19)

The site 12 & prehistoric swamp fortificaticn
in the Central Waikato on the edge of Lake Mangakaware.
It comprised a paiizaded enclosure which conta:ined
houzes and cooking areaz built on sand lenses built up
over the original peat surface, It is dated mainly
within the sixteenth and seventeenth centuries A.D.
The settlement was defended by its palisadés and its
location in the swzamp, Eight to ten houses were
concentrated on one side of the site, close teo the
lake, The population of the site exploited marine
resources which were carried to the site by canoce.
Shellfish .and £ish remains were found. The site was
occupied throughout the year. Artefacts recovered from
the site belong to the ’'Classic Maori Phase’ (Golson
1959). These included stone adzes (type 2b), pounders
and grinders, wooden beatzrz. bone pendants, and other
bone and wooden artefacts. Thirty two obesidian pieces
were found originally at the site; some were
subsequently lost (Beliwood 1578b:40). The artefact
assemblage dates probably to between 2.D. 1500 +to
A.D.1760 (ibid.). FRadiocarbon dates on wood fragments
place the initial cccupation of the site at around 2.D,

1450 to 1500 (424= 74 BE.P. and 389z 54 B.P.) and the

[8.¢]

(2% ]

twe dates of 280= 76 B.P. eand 232z 38 B.F. mayvy define

(0]

the latest 1limit of the occupation, Beliwood (op.

cit.:71) believez that the <cite was occupied for
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© probakbly bet:
the sixteenth and seventeenth centuries. Twelve flakes

from tne site were analyzzad,

Murdering Beach S164/16 (42)

The <=ite 1is located on a small beach near
Dunedin. It is a late prehistoric settiement set in
the foredunes: earlier matsrial was found inland. The
cite waz investigated by Lockerbie (1939) after it had
been fossicked for some time. Radiocarbon dates

suggest occupation about 300 years E.P.

Ngaroto N65/18 (19)

Ngaroto i3 & swamp pa located on the edge of
Lake Ngarcio in the Waikzto &arez. Excavations vwere
carried out by +the Waikato Archaeological Group and
later by W. Shawcrozz (Shawcross 1568&), The site 1s &

defended settlement with & number o¢f oplatforms with

-hcuses, and & palizacded enclesure. The =1te was

centinuously occupied for several hundred 'ears.
Artefacts recovered bslong to a Cias=ic Maori
assemblage (Golson 1959, and inciude stone clube,

patv, greenstone crnamente, poundsrs. Dpumice Dpot

n

-

adzes and stone flakes. The site was occupied betueen
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A.D. 1500 and 2.D. 1800 and was =zimilar to, though

—

a r than, the Lake Mangakaware swamp pa. Fifteen
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flakes of cbsidian were analyzed,

19

Paremata N1608/S (25)

Tbe site lies at the entrance to Porirua
Harbecur on the west cost of ﬁelllngton cn extensive low
sand dunes. The site rescue excavaticns were described
by Davidson (19762:203-23¢}. The site had been badly
disturbed, and extensivz mixzing of its three lavers
occurred, Nevertheless, three Maori occupations could
be identified: a moa-hunting occupstion, a later
prehistoric one and a Maori-European cccupaticen -~

Paremata Pa - in the nineteenth century (op.

[p]

cit.:1227). Because o0f the disturkbznce. the 1lithi

material was initially analyzed az a =ingle azszmblage
by Moore and Challiz (1980:223-32%). Green obesidian

dominates over all rock type=z, forming about 45% of the
total lithic azsemblage. Other 1lithic materiel
includes chert (25%), metasomaiised argillite (15%),

evenly

[0}

greywacke, bazalt and other rockse. Okbsidian wa
distributed among the lavers. Thirty one flakes appear
to be late occupzation, and €3 appear to be associated
with Layer 3 (moa-hunting period) (Davidson 1978a:224).
Other artefacts recovered include & number of bone

ornamentes and tools=. 2 radiccarbon date of 514+ §0
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E.P. obtained at a later dats. can not be related to

any orf the exzcavatzsd laver cit.:214).
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Peketa S549/23 and 549748 (31)

The site is a Kati Mamoe pa, dated at about 240
years B.P. (280= 50 BE.P, and 340= 50 B.P.) (Trotter
1982:98)., Seven flakezs were analyzed, eix from S49/23

and one from S49/4§,.

Port Jackson N35/88 (7)

Located on the north end of the Coromandel
Peninzula, the site was first ezxcavated by Davidson.

An oven with szociated Dburnt moa and Nestor

ﬂ’

(0]

meridionelis seotenirionslils (kaka) bcnes wa

eicavated. In 1381 further excavations were carried

o -

out, 2n 2rcheic occupation waz reccrdsd &nd a later

[

Maori occupation in another area ¢f the site. the
Archaic midden contained about 80% WNestor meridioen’is
septantrronslss (kzka) bones, end some seal and mca
bonecz. The later occupation contained exclusively
shells and no bone remains. 2 radiocarbon dzte on moa
bone collagen collected at the site gave a result of
€50 B.P. The site hazsg been described by Foster (1982),

ant as he has commentad (ibid,:13-19, 168-£69), the site
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Pounawea S184/1 (44)

The site. located at Manuka Point - Pounawea -

in =zoutheazt 0Otago. ha

0]

been described by Lockerbie

(1959:75-110) and Hamel (n.d.). Initial radiocarbon

dates for the =c=ite were published by Fergusson and

C Rafter (1957:732-74%). The site is a deep stratified

it

midden, now interpreted as belonging to a single
cultural tradition with little or no change in its

subszistence activitiesz or material culture.

Radiocarbon dates from the site range from 500 to 800

yearz B.P. Arteifacts reccvered from the site reflect

A

the subsistence activities carried out at the site, and
include fishhooks, lures, harpoons, stone adzes, and 2

f stone flakes and blades. Only three
obzidian flakes <from the site were available feor

analysis from the ten flakes excavated in 1979 (Hamel
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Purakanui S164/8 (40)

AP A WP QI

a3

This site, located on the western =shore of

m

Purakanui Inlet, northwest of the Otago Heads, iz dated

- A
r‘i.‘q

to the late fourteenth century A.D. The site, & large
midden, had three occupationazl layers, 21l believed to
have been deposited within the space of a few years.

The =ite waz excavated i1n 1979 and the excavation and
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artefacts are discu by Anderscn (1981:201-221),

L2 3Y

The main functicn of the site was open-zea <fishi

-
3
n

mainly red cod and barracouta, Other faunal material
identified included some seal, dog, shellfish, and a
variety of fish. 2rtefactual material included a large
range of stone flakes and blades mainly of silcrete and
chert. Thirty eight obsidian fliakesz were recovered, of
which 17 were analy:zed. Sﬁéll and bone implements
included fishhooks and awls. 0f the five radiocarbon
dates, two are regarded as secure, 562+ 30 B.P. and

571= 34 B.P. (op. cit.:205).

Raglan Archaic Dune Site N64/16 (16)

Archaic site located on the northern edge of

the modern Rzaglan Golfcourse at G.R. N64/37444¢, 2

®

de tool

f

large amount of basalt flakez and adze bl wers
recovered from this site as well as some chert and bone
artefacts. The obsidian aszemblage was surface

collected (Edson, pers. comm.).
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Raglan N64/18 (17)

This site 1s likewise a surface collection made
from a dune <=ite on the northern side of Raglan
Harbour, Artefacts recovered include sandstone
grinding tools, =sinkers and bone fishhooks (Edson,

pers. comm.),

Redcliffs S84/76 (34)

Redcliffs comprises several archaeological
sites on flat ground adjacen: to cliffs alongside the
estuary of the Heathcote and Avon Rivers, just north of
Christchurch. The material analyzed comes from a site

lying on o0ld sand dunes which have accumulated along

the base ¢f the clififs. Evidence points to & single
occuration scattered over about 4 ha., with a smzller
later occupation represented by & few eartefacts.

Cooking activitiez and the disposal of food remains
appear to have been carriedé out throughout the =site,
with artefact manufacture restricted to some areas.
Prehistoric Archaic middenz along the area had been
uncovered since 1851 (Torlezse, 1851:7; Trotter

1967a:251),

1
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FPart of the anaiyzed material (57 fiakez) came

om a sgewer trench dug in 136%, Bones of four species

e,
+

moa, extinct birds, rat, dogs and seals were found.

i 3

0
Artefacts prezent were cores and flakes of basalt
produced from adze manufacture. 211 thesze were
recovered from a single occupational deposit.
Radiocarbon dates on moa bone collected gave ages of
615+ 40 B.P. and 581z 40 B.P. (Trotter 1975b:199).
Further controlled ezcavations were carried out at the
Redclifs School =s=ection, where under a disturbed
laver, a black’ gda2peceit containing artefacts, midden
shells, stones and bones was found. The main structure
found was a pit used a3 an oven. 2artefacts indicated
food preparation, manufacturing and other activities
(Trotter 1975b). Eighty two obsidian flakes were

analyzed.

Shag Point S146/5 (39)

Shag Point is & mid-sixteenth century 2A.D.
cite located on the tip of the Shag Point Peninsula,
North Otago. It lies about half a mile north o¢f the
Archaic site at Shag River Mouth. The =ite was
excavated by Trotter in 1969, Artefacts recovered are
tvpelogically sinilar andé represent one single
occupational laver. 1A radiocarbon date on thell places

the site at 434= 50 B.P, RArtefacis reccvered from the
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site were mainly stone flakes 0f chalcesdony. obsidian
and orthoguartzite. Moa bone was uszed for
manufacturing fiszhhcokz and lures. Activitiss carried
out at the settlement included fishhook manufacture.
though the main activity at the site was food gzthering
and preparation, as evidenced from the extensive midden
material, a number of =ztone abraders were manufagtured
at the &e=ite, apparently for use elsewhere (Trotter

1970). Seventy eﬁgkk obzidian flakes were analyzed,

Shag River Mouth S155/5 (39)

Located on the south side of the Shag River

mouth beside some small fsand hills, the site produced

(1Y

artefacts and moa bone

remains., Sporadic ezcavationz have been carried out at

J
i1

i 1624: Skinner 192435,

the =ite since 1872 (Teviotidal

{1

The site had, like the Waitaki River Mouth site,

Fty

remains of grou o] houses containing stone-edged

‘o
tn

hearths. 2 iderable number of =stone artefacts

0

&n

0]
1=

(about 200 adzes) and bone tools (fishhooks, awls,
etc.) were recoversd from the site. It was probably a

settlement which was repeatedly occupied f£for long

Ft

periodzs of time (Anderson 19%&2b). The site represents
one of the earliest settlements in the South Island,

with two radiocarbon dates of 823=55 B.P. and &0

to
w

=5

B.P. Thirty £five obzidian piecez from diffe

cr

en

vy
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excavations (by Teviotdale and Trctter) wsre analyzed.

Skippers Ridge I (Opito) N40/7 (8)

The site is located on a ridge top behind the
beach and coastal flat at Opito Bay, east Coast of the
Coromandel Peninzula, The site consizte of an
extensive settlement with sterage and cooking areas. A

recorded &t the site.

[0}

total c¢f four occupationz we

~Radiocarbon dates from the first occupation date it to

807z 57 B.P. The first three occupations were probably
continuous and oprobably little time elapsed between
them. The ﬁain changes from occupation 1 to 3 involve
the building and rebuilding of storage structures.
Cccupation 4 belongs poessibly to a period before A.D.
1300, The csettlesment apparently was an adze working
site, a=z shown by the large number of ba=zzlt flakes and
chips at the site. &and a complete absence of bone

-

. including fishing cear and =iliceouz stone

[ 3
D]

artetfact

ct

flakes=. The ©portable materizl culture could not

[0

generally be associated with any of the siructurez or
confidently associated with & particular occupation.
It was therefore regarded ez a single azsemblage,
broadly contemporary with the use of ths pits.  The
material from Layer 2 (occupztion 4) represents
probably a separate assémblage and ie probably

ociate

[n B

&

1]
®m

with only cone occupastion (Davidzon 1974,



page346

s

1975; Belliwood 19¢%)., Fifteen flakez of obzidian were

Lk

analyzed.

Skippers Ridge II N40/73 (8)

)

L The site is located on a small ridage behind the
™ foredunes of Opito Bavy, Coromandel Peninsule.
: | Excavations at the site were carried out by Bellwood in
W ; 1967 (Bellwood 196%), and are located about 200 metres

from a =zite excavated by Parker in 1959-60 (Parker
1953, 1560) called Skippers Kidge 1. The egite was
; composed of a series of pits and ditches. The pits
were both fectangular and circular in shape and served
a variety of purposes. Some were connected by drainage

€¢itches (for a description and discussion see Bellwood

[y

969:199-204)., Artasfactual material recovered from the

3 ~— 3 T3 "3

cite compriszed 139 worked bazalt flakes. 30T worked
obsidian pieces, 26 cheri <flakes, five basalt ad:ze
roughouts and two rinished adzes, as well as one basalt
polisher and some kauri gum, The artefacts from the
site seaﬁ to have been used for cutting and scraping of
fibres and wood, and the site &s a whole seems to have
been used for foo0d storage. stone tool manufacture and

g the working of wood: fibre dressing might have taksn

L3
A

rlace az well., The zite wzs dated to ¢ 132 BE.F. and <

o}
)

i
Yo

213 B.P. [sicl (ibid.). It is close enough in age to
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found and for stone adzez and flakes =till t» have been
made and uzed. It was contzmperaneou=z with the
neighbouring site, Skippers Ridge 1. One hundred and

five obsidian flakes were analyzed.

Station Bay, N38/30 (4)

The site, located on Moctutapu Island, is an

undefended settlement with pits. terracez. hcuze floors

den mat

[n B

and mi

v

(U]

rial, all set on a =sloping ridge
overlooking the bay. One burial wasz also iound., One
radiocarbon date on bone collagen of 600=20 B.P. from
the burizl .is interpreted az being toc cld (Leahy

1972). Twenty siz obsidian flakec were analy:zed.
Station Bay, N38/37 (5)
The site 1s an undefended settlement, located

on Motutapu 1Island. It comprises & settlemsnt area

with ©pit=, terraces and middens. The site wa

(G]

excavated by Davidson (1%70a). Sixz radioczrbon dates
were obtained. Davidson estimates the mest likely
occupation at 18%z71 B.P. (1%84:250)., Thirty four

obzidian pieces were analy:zed.

e ot
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Sunde Site, Motutapu Island N38/24 (6)

The Sunde =:te iz a midden at Northwest Bay,
Motutapu I=land, which waz occupied before, between and
after the Rangitoto ash falls. The site was occupied
on at leazt three succezsive cccazions by.people with
an Archaic material culture as evidenced by ad:es,
mostly in the process of manufacture, and some items of

fishing gear. The first occupation beiore the ash fall

period was abandoned apperently at the onset of th

L{!)

eruption (A.D., 1330z 50), but the site was probably
resettled =hortly tThereatfter, Two cultural layers
above the ash continue in the same tradition as the
pre-eruption occupation. Duraing the 1last occupation
the site waz only occupied for cooking. It lacks the

earlier artefactz ané probably belonged to a separate

«t
™
(o)
jo
‘g
v
n
®

occupa

layer and dates the ccupation eround 649z 60 B.F. 2
second date from above the azh layer dates at 6
BE.F. (5cott 1%79%: Davideson 19%74: Law 13975p: Nichol

1981), Five flakes wsre analyced,



3

3

L3

(VY

\
ran

.

'~
W
[In]
[\
w
(=%
¥

Tahunanui $20/2 (26)

Thiz iz an archaic site, located on the ncrth

coast of the South Izland, cloze to Tahunenui Beach,
Nelson. The site has only one cultural layer which was
depozited over a prolonged period of time, mainly‘as a
stone tool manufacturing place. An extremely high
deneity of £lake material <(argillite and o¢besidian
mainly) covered the site. Artefacts manufactured at
the =site included adzez and fiszhing gear, which wa=
mainly made from moa bone (Milier, 19€4). The site has
been dated to 3&S= 70 E.P, The dates come from an cven
samplz, which poszibly predates the main occupation
(flaking dctivities) (Millar, 1567). Cne hundred and

seventy seven obsidian flakes were analy:ced.

Tairua N44/2 (11)

.

midden loczted

»

Tairua ieg a littoral stratifie

on the dune &t Tairua. Corecmandel Peninsula. The-
cultural layers at the site represent two temporerily
separate layerse. There is also & clesar differentiation

of activities at the =ite. The earlier liaver at the

Fh

gite (layer 2) containz & lzrge range of artefacts and

faunal material attributed t the 2rchaic Cultureal

(o]

Phase (Geol=zon, 1959). The material at the site 1is

congiztent with artefactual evidence from other Archaic
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sites in the North 1Island. Green (19%70) oraiginally
believed that the -earliest layer belonged to the
initial ©period of occupation of the Coromandel
Peninsula. The later occupation (laver 1) is different
from the one below. It is a midden compoged mainly of
mudflat shellfish species.

Radiocarbon dates at the site are restricted to
three dates for laver 2, of which one iz contaminated
(879% 49 B.P.). A further date of 443z 40 B.P. seems
guestionable, and the last one, 570= éO B.P. 1is taken
on shell. A date no later then the fourteenth century
2.D. 1is accepted for the site (Green 1962; Jones 1973;
Rowland 1977;: Smith 1978). One hundred andceventy three

flakes were analyzed.

Tai Rua S136/1 (36)

The site is situated behind the modern beach of
the Waimakarua River in North Otago. The site was
excavated by Trotter and Gathercole and severzl reports
have been published (Trotter 1959, 19652, 1965b, 196¢,
1970; Gathercole 1961: Hjarno 1967). A total of seven
layers was uncovered , ranging from modern occupation
to early Archaic, The site was an undefended
settlement where a series of activities such es
butchering of moa, cooking, tool manufacturing, etc.

took place. Stone tools comprised mainly siliceous and
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greywake flakes, a few adzez, hammers, and sinkers.
Bone artefacts included & wvariety of fizhhooks.

Trotter (1979) believes that settlement was 1le

0]

permanent than at Wairau Bar. Radiocarbon datecs place
the site at 500 E.P.. WNine dates were obtained from
moa bone collagen, marine shell, and charcoal (Trotter
1979:227). Eight piecec of obsidian from the site were

analyzed.

Timpendean S61/4 (32)

The site 1is also known as the Weka Pass
Shelter. "It is a rockshelter located in a limestone
outcrop, with a panel of rockdrawings on the inner
face. The shelter waz excavated first by Haast in 1876
and later again by Trotter (1972). Trotter’'s
excavations revezled three pericds of occupation, the
main occupsation containing shells, mca bone, other
bird bones, stone artefacts (obsidaizan, siliceous
flakes, argillite, and adze pieces) and bone artefacts.
2 high‘percentage of marine shells found suggests to
the authors direct contact with the coast. Radiocarbon
dates of this layer taken on marine and freshwater
shell are respectively 436253 B.P. and 704=41 B.P.. &
date of 450 EBE.P. 1is accepted by the authors for the
site (Trotter 1972:49). Two obsidian flakes from the

site were analy=zed.
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Titirangi Sandhill S16/83 (27)

This site, located ~at the head of Titirangi
Bay, Marlborough Sounds, was occupied at least three
times. The main activities carried out during the
first occupation of the site were moa-hunting and adze
ﬁanufacture. This earliest occupation is dated to £30
BE.P. Nineteen obsidian pieces were found. )

A second occupation dated to 440 B.P., used the
€ite for adze manufacture. No big bird hunting was
recorded. Two obsidian pieces were recovered from this
context.

The last occupation was shortly after European
contact., * European claypipes were recorded, put
otherwise the artefacts were manufactured of bone, wood

and stone (Trotter 1977b). Five obsidian pieces from

the site were analy:zed.

Titirangi Pit S16/93 (27)

" This site is part of a series of pits, probably
used as dwellings, 1located on ridgez overlooking
Titirangi Bay, Marlberough Sounds. The Dit
investigated is adjacent to a small pa site (T;otter
1977b:10) Five obszidian pieces were found, twoc of which

were analyvzed,
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Tiwai Point S181-2/16 (45)

The Tiwai Point site is located on a low gravel
and sand peninsula opposite Bluff, between RAwarua Bay
and Foveaux Strait. The site was an ex;ensive stone
working area, Excavations were —carried out in
1967-1968 in two separate areas, The first area was an
argillite and other stone material working floor. The
second area was also an extensive flaking floor which
was associated with & midden containing fish andé bird
bones, inciuding moa bones, as well as shellfish and
mammal bones. Both areaz belong to a single
occupation, Finished artefacts recovered included
adzes, some chiselsz, lure shanks, fishhocks and some
dentalium beads (Park 19€9: Sutton and Marzhall 198C,
Huffadine 1278)., The =zite has been dated by Cl4 to the
thirteenth century 2.D. (77080 B.P., 770=60 B.P.,
700=40 B.P., ©40=40 B.P. and 442=33 EB.P. wnich 1is
considered too late for the site) (Park 197%). Seventy

seven obeidian flakez were analyzed.

Tokoroa N75/1 (20)

Thi=s is an Archaic moa-hunting scite £from the
inland North Island. Green (1970) a=zzigned it into the
Settlement Phase of the ares. The site is located on a

streambed, It wez only occupied fcr & chert time by
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people in tranzit. 2T the time of the 1nitial
occupation of the =site. forest grew in the area which
supplied focd resources. berriez, birds and furigi. The
exploitation of the resources was however not very
significant, only two tc three moa are represented at
the =site, Artefacts recovered were 510 pieces of
obsidian and a few adze flakes. Morwood (1974) on the
basis of obsidian use-wear analysis believes that the
cite was a base camp, but that not all activities
carried out there were represented in the excavations.
He arcues further that the toolz wused were not
manufactured at the site, or at least in the area
excavated. Two hundred fifty four flakes  were

analyzed.

Waihora Rockshelter NS93/5 (22)

Tne site iz located on the western bay of Lake
Taupo. Excavations in 195¢ establizhed four
occupational layers in a total of eight layverz of
deposition. The first five upper lavers, except laver
twe had cultural material. The three deeper layers
were all sterile and contained natural deposits. Layer
S represents the most recent occupation on the site.
Artefacts included broken combs. woven material, lake
and marine shells, pumice artefacts, obszidian and other

stone flekes, and bone toggles. Layer 4 had obsidian
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charcoal, gcurd remains and stone flakes associated. as
well as one adze and ad:ce rcughout. Faunal remains
included shells and dog, rat and bird bones. Laver 3
did not have any specific artefacts associated. Bird
and rat bonez were alsc found, Laver 2 was sterile and
layer 1 contained only one ad:ce.

21l these occupations seem to have been
temporary; but during the last period the shelter might
have been used for the exposure of bodlgs and
deposition of personal artefacts (Hoskins and Leshy

1982). Bezides the above artefactz, 32 obsidian flakes

and two adzes, all

[
|19

covereé¢ with rad ochre, J4otox
unprovenanced, ware recovered from the site. The =site
is dated by comparisen of its artefactual material to
Whakamoenga Cave with the seveniesznth tso late
eighteenth century R.D. (ibid.). Cne hundred and

cf obsidian were analyzed.

0]

eighty flake

Waimataitai S5146/2 (37)

Located at the mouth of the Waimataitai River,

t

Katiki, Otago: it was a moa-hunter camp site. The zite

2]

vas excavated and described by Trotter (1955:295-302:
1567b:137-142), Moa bone fizhhook manufacturing debriz
wag present in some guantity. 2About hzlf of the bone
artefact assemblage is made of moe bone. Lithic

material included =silcrete blades. Two radiocarborn
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cates on shell gave a date of €2¢=30 B.P. and 701=47

E.P, One obsidian piece wzs analyzed,

Wairau Bar S529/7 (28)

Located on the shingle bar at the Wairau River,

Marlborough, it was described by Duff (195¢) and Bell

(1957) and later by Trotter (1977a). Being one of the

D]

richest South 1Izland moa-hunter <c=itez it has been
considered a ’éite—type' within thiz period of New
Zealand Prehistory (op. cit.:75). Some 39 burials
with associated aravegoods were unco-ered at the site
(Houghton 1975:231-246), separate from a habitation
area featuring poztholes end ovens. Radiocarbon dates
place the site between 600 B.,F, and 700 B.F. A large
assemblage of sophisticazted ad:zes, artefacts &and
crnaments, whale tooth pendants, and a large azsemblage
cf fishhooks and minncw lures. The obsidian analyzed

’

om the site was recovered during Trotters’s

rh
H

excavations. 2 total of zieven pieces was analyzed,
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Waitaki River Mouth S128/1 (35)

Locataed on the sea coast 3juszt =zouth of the
Waitaki River mouth, the =zite lies on twec river
terraces. The csite represented in Teviotdale’'s view an
early moa-hunter site (Teviotdale 1939), and was
excavated on several occasions from 1531 to 1937 by
‘Skinner, Teviotdale and otherz (Teviotdale 193%),
Structural remains found at the site, =suggest to
Anderson (1983) that the zite wasz a frequently occupied
camp. The midden produced remains of not less than 6§
mcas, and probably many more. The site represents one
of the earliecst settlements of the South Island (600280

E.P.). The obsidian flakes from the site are all

unprovenanced. Twenty five flakes were analyzed.

Rhakamoenga Cave N94/7 (21)

Whakamoenga Cave is located on the north shors
0f Lake Taupec, The stratified depcsite inside the cave
date from the Archaic to Eurcpean times. Eleven layers
were found at the site which were grouped into three
occupations on the basis ¢f a rockiall, a renewed
occupation ancd the eppearance o¢f European matgrial.
Occupation 1 is deted to the fourteenth to fifteenth
century 2.D,. by two radiocarbon date=z: 605=S5 BE.P.

and 47955 B.P. This occupation was divided into two
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periods, separated only by a short time break. Moa
bone and cther bush bird bones were recovered frocm this
laver; an obsidian working area wa= uncovered at the
back of the cave. Occupation 2 was dated by
radiocarbon to 279=55 E.P, and 249+59 B.P. Fewer
bushbird bones were found and numerous obsidian flakes
were prepared at the site,. The material was prcbably
brought to the site by canoe from Whangamata Bay (Leahy
1976) to be worked and then removed,. Thiz activitiy
was carried on from the earlier occupation. zed
shells were abundant at this level,

The 1latest occupation (4) i3 dated to the
r.inteenth century 2.I', It contained European material
mizxed with -obsidian flakes (Hoskins 19€2; Leahy 1978).
One hundred and thirty nine cbzsidian flakes were
analyzed. Eighty three of theze are from late

contexts, and the remaining 56 from Archaic conteits.

Whangamata Wharf N49/2 (12)

The site is located on the east coast c¢f the

"Coromandel Peninsula on & sandsrit between & largs

estuary and an ocean beach. The site was excavated in

1269, and two main occupation layers uwere uncovered.

e

he top laver was a thick deposit of shell midden
(midden 2), &and beneath, separated by about one metire

cf sterile sand, a second laver of midden (midden E)
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was found. The composition of midden 2 waz mainly
shelles (bivalves), while midden B contained a higher
percentage of bones over shell. A large number of dog
bones were found in midden B, az well as large
guantities of obsidian flakes=s. Ctnly two adzes were
found and relatively few basalt flakes: the function of
the site is believed to have been habitation rather
than as-workshonp.

Midden B is an 2Archaic occupation, while the
later midden belongs to late prenistoric Classic
occupation (Allo 1972). Forty three obsidian flakes

were analyzed, thirty siz from midden 2, and seven frem

midden B.
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APPENDIX 2

LIST OF SITES RECORDED ON MAYOR ISLAND

(Grid references are given for the'NZMS map 250, Map

No. U13,

Site number

and’Grid

keference

NS4/1
E:2793500
N:642740

NS4/2
E:27989%
N:642790

N5 4/4
E:280055
N:64303%

NS4/5
E:28003C
N:642575

N54/¢§

E:279895

N:642760

(1979))

Site description

Panui Pa. Headland pa with some
terraces and pits,

Ridge Pa defended on the northwest
side by a ditch and a =zcarp on the
other three faces. It has one
platform somewhat elevated on the
top and one terrace on the scarp,
that overlooks the beach on South
East Bay.

Taumou Pz, Hilltop terraced pa
naturally fortified, with
artificial terraces, now almo=zt
completely obliterated.

Quarry. Tunnel mined into an
obsidian flow on top of the crater
rim., Flakes are scattered on the
ground,

Midden exposed by erosion of the
natural terrace above South-East Bay.
Midden materizl cecnesistes of Clellana
sp., MNersta sp., Helriotis sp., a

few cocklez, Cookia suvlcste, one
mammal bone, charcoal and obsidian
flakes, az well es & few fishbones.
It is probably the same midden as
site N54/8 recorded by K, Pos (19¢5).

Two pits with associated terraces.
The pits have been described by P.
Moore (NS54/23). A third pit is on

the scarp on the inzide wall of the
crater, Several terraces on the scarp
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N54732
E:279820
N:643160

N54/33
E:280020
N:642940

NS54/34
E: 280020
N:642940

N54/35
E:280065
N:642940

N54/3¢
E:280050
N:642940

NS4/37
E:230007
N:642960

N54/38
E: 280017
N:642980

N54/39
E:280029
N:642900

N54/40
E:280025
N:643050

N54/41
E:2798%°5
N:642760

cageldb !l

of the crater wall, both inzide and
outside were found. A ditch (NS4/24)
delimitates clearly this site tc the
northuest.

Sub-rectangular pit, withcut raiszed
rim. (dimensions: 3m by 4mJ,.

Two rectangular pits with raised rin,
along the crater rim. Pit A: 6.5 x
5.0m by 0,70 m deep: Pit B: 10.0 x
7.0 m by 0.50 m deep.

Ditch cutting across the crater rim.
About 5 metrez of the pits of site
NS54/33.

Two platiormz on a natural ridge,
separated by a ditch. One shell was
found on the side of the platiorm
(Cookia sulcetal.

Seriez cf three terreaces on a natural
ridge. Jdne rectangular pits with
raised rim on the lcwest one. Two
storage pits were found on the

scarp of the uppermcst terrace.

Pit dimenzions are: 1.0 x 1.5 m by
.50 m desp.

Rectangular pit with
3

i ed rim, Pit
dimenzionz: 2.0 4.0 m

is
to long.

Midden on & low mound near the =hore
¢f the Gresen Lake, Mi14den material
includes WNeriis sp., KHalrieoiss sp.,
Cellans zv., Thals orbrzs, and
Cookra sulcafe, obsicdian and
charcoal. '

0

Working floor. Obsidian flakes, cores
and boulders are lying scattered on
the ground, A few shell fragments were
glso seean.

Cave., 2 small, low natural cave with an
ertificial rock wall covering the low
entrance. The cave is located on the
lower sliopez of the ‘Dome’.

Midden exposed underneath a natural
bank or terrace on South-East Bay.
Midden materiazl seems to have been
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NS4/42
E:279890C
N:642770

NS54/43
E:279880
N:642760

NS54/44
E:279880
N:642775

N54/4S
E:2798¢95
N:642755

N54/4¢
£:279890
N:642790

NS4/47
E:279895
N:642785

NS4/48
E:279880
N:642795

NS4/49
E:27989%
N:64279%

N54/50
E:279895
N:642795

N54/51
E:279855
N:642795%

pagel6?

dumped from the top of the terrace on
to the beach., Material consists of
Haliotls sp., MNerita sp.,

Cellana sp., Cooire suvlcata,

charccal, fishbones and obsidian flakes.

Raised platform, oval shaped, with a
surrounding ditch, 2.0 m wide and

1.0 m deep. The platform is 1.5 m high
and 20 m long and about 15 m wide.

Rectangular pif with raised rim on
three sides.

Storage pit (rua) with a round opening
in the bottom of a small valley.

Rectanguler pit with a raised rim on

three sides. It is open to the north,
and facing a small man-made terrace.

Could be part of Panui Pz,

Two pits or rua with & round opening,
located on & scarp.

Sub rectangular pit (rua), about 1.0 m
deep. Caved im.

Two deep pits on a ridge top. Pit
dimensiones: Pit 2: 1.20 m x 1.20 m by
1.0 m deep: Pit B: 0.60 m X 0.0 m by
1.0 to 1.2 m deep.

Two pits or rua located on the top of
& ridge., Beth pits are caved in, Pit
dimensions are: 0.85 m x 1.30 m and
1.60 by 1.30 m .

Ditch cutting transversally acrcss the
above ridge (site N54/49) where the
pits are. It could have been a
drainage ditch. Another ditch on the
ridge immediately to the west of the
above, epperently serving the same
purpose, was found.

Three storage pits (rua), two on top
of a ridge and the third on the side
of it., The three pite are located to
the northwest of NS54/49,
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N54/53
E:279730
N:642865

N54/54
E:280050
N:642965

N54/55
E:280060
N:643055

NS4/56
E:279920
N:643160

N54/57
E:279700
N:642900

N54/5¢8
E:279700
N:642900

vageib3

Stone alignement, encircling the upper
end of a-small gully. The stones are
rough lava plocks, standing about

S0 cm tall.

Two adjoining terraces with a raised
rim anc a drainage ditch coming out of
the upper one, and running around the
lover terrace.

Quarry. Tunnel mined into an obzidian
flow at the outer base of the crater
wall, on Te Bay. -

Quarry. Cbesidian flow on the crater
rim, behind Taumou Pa., Flakes
scattered on the ground, but there

iz no tunnelling,

Complex of three rectangular pits. Two

‘are open on one end. They do not have

a raised raim. The pits are between
2 mand 4 m long.

Storace pit, semi-circular in shape,
located on the peninzula on the s=outh
end of Northwest Bay.

On the same peninsula where the above
site is located, a flat stone in an
upright peceition waz found. It could
be marking & burial place, since
traditicnally thiz arez h=
used for burials. It was ti
net further investigated.
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