The Journal
of the
Polynesian Society

VOLUME 130 No.2 JUNE 2021

THE POLYNESIAN SOCIETY
THE UNIVERSITY OF AUCKLAND
NEW ZEALAND




REGIONAL VARIATIONS AND TEMPORAL CHANGES IN
THE PREHISTORIC USE OF OBSIDIAN AND CHERT IN
THE NORTH ISLAND OF NEW ZEALAND

PHILLIP R. MOORE
Peninsula Research

ABSTRACT: Analysis of existing quantitative data on chert and obsidian artefact
assemblages from 46 archaeological sites in the North Island of New Zealand/
Aotearoa shows there was a significant overall decline in the use of chert during the
Early (Archaic) cultural period, between about AD 1250 and AD 1500. This was
accompanied by a similar reduction in high-quality Mayor Island obsidian in most
regions, but a corresponding increase in the procurement of obsidian from other
sources. Such changes can be largely attributed to the development of regionally based
exchange networks. There is evidence of further change in the use of obsidian and
chert more or less coinciding with the construction of defensive pa ‘fortified sites’ and
inferred outbreak of warfare about the end of the Early period ca. AD 1500, although
this affected some regions more than others. In Northland and the southern North
Island high proportions of chert used at some pa and undefended villages (kainga)
were mainly associated with houses. In other regions, use of chert remained at low
levels throughout the Late (Classic Maori) period, up until European contact in the
late eighteenth century. The data support a gradual and non-synchronous transition
from Archaic to Classic Maori culture in the North Island, with greater response to
change in some regions than others.

Keywords: obsidian, chert, regional variations, temporal changes, North Island,
New Zealand

The significant cultural change in New Zealand prehistory from an Early or
Archaic phase (with distinct East Polynesian affinities) to a Late or Classic
Maori phase (Golson 1959) resulted in major differences in adze styles and
technology, fish hook design, ornamentation and adaptations to new lithic
materials. The changes in material culture relating to these two phases or
periods have been well documented (e.g., Davidson 1984; Duff 1956), but
it remains uncertain whether the transition from Archaic to Classic culture
occurred in a gradual and non-synchronous fashion (Davidson 1984) or
was relatively abrupt and triggered by a major event such as the outbreak
of warfare (Schmidt 1996) or destruction of coastal settlements by large
tsunami (McFadgen 2007). This transition is generally considered to have
occurred around AD 1500 (Walter ef al. 2010; cf. Anderson 2016).

Journal of the Polynesian Society, 2021, 130 (2): 149—188.
https://doi.org/10.15286/jps.130.2.149-188



150  Prehistoric Use of Obsidian and Chert in the NZ's North Island

Obsidian and chert are typically the most common lithic materials found in
pre-European North Island archaeological sites. Although both were widely
employed for cutting and scraping purposes, chert was also used for drill
points, and in some cases for adzes/chisels, particularly during the Early
period. Only limited study has so far been undertaken into the use of chert
in New Zealand (e.g., Brassey 1985; H. Leach 1979; Phillipps et al. 2016).
By comparison, there has been considerable research on obsidian artefact
assemblages, aimed mainly at identification of their geological sources and
the nature and extent of exchange networks, and primarily focused on Mayor
Island obsidian (see review by Sheppard 2004). In recent years, much of
this work has relied upon analysis of the obsidian by portable XRF (e.g.,
Ladefoged ef al. 2019; McAlister 2019; Sheppard et al. 2011).

This paper demonstrates that there were some significant regional
differences and temporal changes in the use of both obsidian and chert
during the prehistoric period, and considers possible causes for them. The
study is largely based upon data obtained from published and unpublished
reports on excavations conducted at various sites in the North Island since
the 1960s (Fig. 1). Although these excavations have provided important
stratigraphic information, as well as details on the context and spatial
distribution of artefacts, many sites remain poorly dated. Consequently,
some information has also been included from surface collections in order to
increase the dataset. The northern half of the island contains all of the known
geological sources of obsidian in New Zealand (McAlister 2019; Moore
2012a; Sheppard 2004), along with numerous deposits of chert (Moore 1977).

In the southern half of the North Island there have been few fully reported
excavations, apart from those undertaken at Palliser Bay in the 1970s (Leach
and Leach 1979). These southern sites are remote from any obsidian sources
but situated relatively close to occurrences of chert in eastern parts of the
region (Moore 1977). No relevant information is available for sites in the
central and southwestern North Island.

RELIABILITY OF DATA

Data on the amounts of obsidian and chert recovered from 46 selected
North Island sites are presented in Table 1. Sites are arranged according to
type, and within these categories, broadly from north to south, by region.
A number of other sites, particularly middens, were excluded because they
contained insufficient artefacts or obsidian only, or lacked radiocarbon
dates. Relative proportions of obsidian (O) and chert (C) are conveniently
expressed by the O/C ratio.

There are several potential sources of error in the dataset. Firstly, it is
not always certain what the original analyst has identified as chert: in some
cases it has been included in the lump term “siliceous material” (e.g., Leahy
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Figure 1. Map of the North Island, New Zealand, showing the location of
archaeological sites with analysed obsidian and chert assemblages.
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1974); in other reports it is differentiated from sinter, silicified tuff and
jasper. Secondly, it is not necessarily clear whether the figures for chert
include or exclude drill points, cores and debitage, and few reports provide
information on weights of materials, which would be a more useful way of
determining proportions. In addition, lack of sieving may mean that small
flakes were not collected, thus introducing sample bias. The classification
of sites also poses some problems. Some, and perhaps many, defensive pa
“fortified sites’, for example, were originally undefended villages or hamlets
(kainga) that were subsequently fortified, or later functioned as undefended
settlements. Therefore the artefacts recovered from such sites may relate to
both defended and undefended phases of occupation, which together could
have spanned > 100 years. It also needs to be borne in mind that many of
the excavated areas represent only a small proportion of the total extent of
sites, in some cases < 1 percent.

Since the introduction of pXRF analysis there has been an increasing
tendency to report only on the numbers of analysed obsidian artefacts
rather than the total obsidian assemblage (e.g., Ladefoged et al. 2019;
McCoy et al. 2014; Sheppard et al. 2011). In some studies only 50-60
percent of artefacts were analysed, leaving doubts over the provenance of
the remainder, although Mayor Island obsidian can generally be reliably
identified on the basis of visual attributes alone (Moore 2012b). Different
sample size criteria for pXRF analysis have also been applied, ranging from
a minimum of 3.5 mm (McCoy ef al. 2014) to 20 mm (Ladefoged et al.
2019), or a weight of > 1 g (Sheppard et al. 2011). For some assemblages,
therefore, the true percentage of obsidian could be somewhat higher, so
where possible data used in this study have been taken from earlier papers
or original excavation reports.

Establishing reliable ages for sites is also a problem, since many
radiocarbon dates obtained prior to the 1980s were based on unidentified
wood or charcoal which may have had a significant inbuilt age, and cannot
necessarily be relied upon (Anderson 1991). Also, the interval of particular
interest, from about AD 1450 to 1600, happens to coincide with relatively
flat portions of both the terrestrial and marine calibration curves, resulting in
calibrated dates with large errors. For these reasons, as well as consistency,
all dates have been recalibrated using the latest calibration curves SHCal20
for terrestrial samples and global Marine20 (with regional reservoir offset
Delta R of —154 & 38 “C years, http://calib.org; Stuiver et al. 2021) for
shell samples, following Anderson and Petchey (2020); details are provided
in the Appendix.
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EARLY SITES

The identification of any significant changes in the use of obsidian and chert
during the prehistoric period requires a reference point, and therefore we need
to first look at the data from some of the more important early sites, occupied
during the first 100-200 years after initial settlement. Unfortunately, there
are relatively few well-stratified early sites in the North Island that have
been adequately investigated or dated and are able to provide reliable data
on the proportions of obsidian and chert (Table 2, Fig. 2). The five sites
considered here are all coastal middens and/or working areas dating securely
to the Early period. The date of initial settlement is taken as ca. AD 1250
(Anderson 1991), and almost certainly lies between ca. AD 1230 and
AD 1280 (Wilmshurst et al. 2011), while the division between Early and
Late periods at about AD 1500 follows Walter et al. (2010). Some have also
argued for the existence of a transitional “Middle Period” from AD 1450 to
1650 (Anderson 2016; McCoy and Ladefoged 2019).

Houhora, in the Far North, is unquestionably one of the more significant
early sites in New Zealand (Fig. 1). It has yielded an outstanding assemblage
of Archaic artefacts (Furey 2002), though the large collection of obsidian
has been only partially analysed and there is limited information on the chert
component. Five main cultural layers (2a—d, 3) are recognised, all except
the upper one (2a) apparently dating to the fourteenth century. The basal
Layer 3 probably dates to the early 1300s, while Layer 2b was most likely
deposited around AD 1350 (see Appendix). Recalibration of the single '*C
date from Layer 2a (NZA2391) suggests it was formed after about AD 1640
and probably in the eighteenth century; obsidian hydration readings indicate
an age closer to AD 1700.

The available data (Furey 2002, tables 4, 17) suggest that, despite a
significant reduction in the proportion of chert in the intermediate layer (2¢),
there was minimal change in the use of obsidian or chert over the period
represented by the more important Layers 2b and 3 (Table 2). The lower
obsidian percentage in Layer 2a should be treated with caution. Furey (2002:
20-22) noted that this layer was difficult to distinguish from the underlying
Layer 2b, and consequently some artefacts may have been wrongly assigned,;
also there was a certain degree of reworking from older layers. Thus Layer 2a
probably contains material from two or more separate events.

Site S11/20 (formerly N43/1) on Ponui Island, near Auckland, was
originally excavated between 1956 and 1962, and three main cultural
levels were recognised (Nicholls 1964). Although there are indications of
a decline in use of chert at this site (Fig. 2), the upper part of the sequence
was considerably disturbed and contained some intermixed European
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Figure 2. Proportions of obsidian and chert at early coastal sites, at different
stratigraphic levels. Data from Furey (2002); Nicholls (1964);
Walter et al. (2011); K. Prickett (1979); and Moore and Challis (1980).
See Table 2 for details.

material, and therefore the data for Level 1 should probably be disregarded.
Radiocarbon dates presented by Sheppard et al. (2011) and Irwin (2020)
indicate the main cultural horizon at this site (apparently equivalent to Layers
2 and 3) was formed in the fifteenth century.

On the East Coast, the Cooks Cove site includes an early cultural layer
divisible into two parts (Layers 5a, 5b) which were possibly formed 50-100
years apart (Walter e al. 2011). New calibrations of dates indicate the earlier
Layer 5b was deposited between AD 1430 and 1580, and Layer 5a between
AD 1520 and 1650 at 65% probability (Anderson and Petchey 2020). There
is a suggestion of a slight increase in the proportion of chert in Layer Sa,
but the numbers of flakes are too few to make a reliable judgement. All of
the obsidian was apparently from Mayor Island.

Arguably the best information comes from the Washpool midden site
S28/49 (formerly N168/22) at Palliser Bay (B.F. Leach 1979; K. Prickett
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1979). Here three main cultural levels were recognised, the lowest (Level 1)
originally considered to date to ca. AD 1180, but in view of subsequent
reassessments of the time of initial settlement of Aotearoa (Anderson 1991;
Wilmshurst et al. 2011) probably more likely ca. AD 1250 or later. The
proportions of obsidian and chert in this and the intermediate level (Level 2,
ca. AD 1340) are remarkably similar, and indicative of considerable stability
over the first century of occupation. The uppermost Level 3, which is only
indirectly dated to ca. AD 1540, shows some indication of a decline in the
use of obsidian, but not of Mayor Island material. This is not evident at the
nearby Washpool garden site (S28/47), which contained a similar proportion
of obsidian to that of Levels 1 and 2 at the Washpool midden and is reliably
dated to AD 1450-1680 (Anderson and Petchey 2020), or ca. AD 1530 (H.
Leach 1979; Table 1).

Consistent proportions of obsidian and chert have also been recorded
from the Paremata site near Wellington (Davidson 1978; Moore and Challis
1980). Most of the artefacts came from the lower Layers 3 and 2C, and
assuming that dating of these layers can be relied upon (L3 = AD 1285-1400,
L2C = 1440-1780 at 95% probability, see Appendix), it appears there was
virtually no change in the use of obsidian or chert (or Mayor Island obsidian)
over a period of perhaps 100 years or more.

As illustrated in Figure 2, the relative proportions of obsidian and chert
at the five sites are remarkably similar. Although there are indications of a
slight intra-site increase in the use of chert over time (except at Ponui), the
changes are small and could be influenced by size of the excavated areas and
variability in the spatial distribution of artefacts. The percentage of Mayor
Island obsidian at each site is also reasonably consistent (Table 2). The
data from these particular sites do not, therefore, point to any widespread
change in the use of obsidian and chert. However, as shown in Figure 3, there
was in fact a significant overall increase in the O/C ratio during the Early
period, by approximately a hundredfold over a period of 200 years (or 5%
per decade). This represents either a major increase in the use of obsidian
or a decline in the use of chert.

REGIONAL VARIATIONS AND TEMPORAL CHANGES

To identify any significant geographic and temporal differences in the use
of obsidian and chert over the entire North Island, all data from Table 1
are plotted in Figure 4. This reveals that the overall increase in the O/C
ratio during the Early period (Fig. 3) gradually reduces or levels off in the
Auckland and Coromandel-Bay of Plenty (BOP) regions. The situation in
Northland is more complex, while the limited data from southern North
Island (SNI) sites show even greater variability. There is a clear indication
here, though, that the main changes occurred around AD 1450-1500.
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Figure 3. Trend in the O/C ratio for early sites. 95% probability age ranges from
Table SI-1.

Chert

The relative proportions of chert at most North Island sites are plotted in
Figure 5, according to region. Contrary to indications of minimal or no
change at the five early sites (Fig. 2), it shows there was a general decline in
the use of this lithic material (relative to obsidian) during the Early period,
especially in the Auckland and Coromandel-BOP regions. The situation in
the sixteenth—seventeenth century is more complex, with chert forming up
to 100 percent of assemblages at some sites in Northland (e.g., Pougrua)
but less than 20 percent in the Auckland and Coromandel-BOP regions.
After about AD 1600 the use of chert at Late period sites in Auckland and
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the Coromandel-BOP region remained at low levels, but this was clearly
not the case in Northland.

Although few detailed studies of chert assemblages have been undertaken,
there is little evidence of any long-distance transport of artefacts or raw
material in the North Island, apart from the distinctive Raglan chert on the
Waikato coast (Moore and Wilkes 2005; Fig. 1). While it has been claimed
that much of the chert (sinter?) found at the Houhora site in the Far North
came from Coromandel Peninsula (Best and Merchant 1976), this remains
equivocal (Furey 2002: 110). Notably, at the nearby and similar-aged site of
Tauroa Point all the chert appears to be from local sources less than 70 km
away (Phillipps et al. 2016), and at Pouérua most of the chert was probably
also obtained locally (Brassey 1985). In the Auckland area at least some of
the higher-quality material found at Early sites (e.g., Matattiahu, N. Prickett
1987) may have originated from Coromandel, whereas the chert recovered
from later sites seems to be predominantly from local sources, and is described
as being of relatively poor quality (e.g., Cruickshank 2011). The overall
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Figure 5. Proportion of chert at northern sites, and trendline for the Coromandel—
BOP region.

decline in use of chert in Auckland, therefore, may have been partly due to
increasingly restricted access to high-quality material, forcing a shift towards
the utilisation of poorer-quality chert obtained mainly if not exclusively from
local sources. But this does not explain the similar trend for Coromandel,
where chert occurrences are relatively abundant (Moore 1977). Clearly,
more research into the types of chert used in particular regions is required,
particularly from sites dating to around the fifteenth—sixteenth century.

Mayor Island Obsidian

Obsidian from Mayor Island (MI) in the Bay of Plenty was dispersed
throughout New Zealand (Walter et al. 2010), and there are few early sites
in the North Island which do not contain any material from this source.
Previous studies have established that there was a general decline in use of
this high-quality obsidian over the prehistoric period (Green 1964; Leach
and de Souza 1979; Moore 2012a; Seelenfreund and Bollong 1989), though
details of this trend remain sketchy. In the South Island a major contraction
in the distribution of MI obsidian had occurred prior to AD 1500 (Walter
et al. 2010).
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The proportion of MI obsidian relative to the total obsidian recovered
from individual sites is illustrated in Figure 6 (see also Table 1). Only
sites in Northland, Auckland and Coromandel-BOP are plotted since these
regions provide the best data. This shows a steady decline in the use of
MI obsidian in the Northland and Auckland regions during the prehistoric
period, but a consistently high percentage for most Coromandel-BOP sites.
The only significant outliers are the Hot Water Beach site on Coromandel
Peninsula and the pa at Harataonga (T08/3) on Great Barrier Island, both
of which are located close to alternative sources (Hahei/Cooks Beach and
Te Ahumata respectively). Houhora in the Far North contains a surprisingly
low proportion (40—60 percent) of MI obsidian for an early site (Furey 2002).

As seen for the chert (Fig. 5), regional differences in use of MI obsidian
became more pronounced after about AD 1450-1500. Although a number
of Late period sites still contain a high proportion, these are all located in
the Coromandel-BOP region close to the source. In contrast, sites in the
Auckland and Northland regions are characterised by low MI percentages,
with many Northland sites containing < 20 percent. This regional
differentiation is supported by data from other sites (Moore 2012a).
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Figure 6. Proportion of Mayor Island obsidian at sites in the three northern
regions, showing a decline in Auckland (solid trendline) and Northland
(dashed trendline).
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Despite the decline in use of MI obsidian in Northland and Auckland, O/C
ratios for flake assemblages from Auckland sites remained high (Fig. 4),
indicating that the reduction in MI obsidian was compensated for by the
procurement of material from alternative sources. Until fairly recently the
greater certainty. Nevertheless, there are still only limited data for sites in

(see Sheppard 2004), but the introduction of pXRF analysis has now provided
these regions.

identification of these sources had been largely based upon visual attributes

Other Obsidian

The relative proportions of obsidian from different sources for three
sites in Northland and three in Auckland are shown in Figures 7 and 8

four of them solely

site chosen (N03/450) is reasonably representative of those in that arca

(Moore and Coster 2015). In each figure

respectively. These sites were selected on the basis that their obsidian
age from left to right.

assemblages had been at least partly analysed by pXRF,
by this method, while those from Aupduri and the NRD site at Mangere

were analysed by a combination of visual attributes and pXRF. The Aupouri
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The Northland sites range in age from the early fourteenth century (Tauroa
Point, ca. AD 1300) to the seventeenth century (Pougrua pa, ca. AD 1680),
and clearly illustrate the decline in use of MI obsidian in this region (Fig. 7).
It was primarily replaced by inferior-quality obsidian from the main local
source of Pungaere (Kaeo), which at Pougrua pa made up almost 90 percent
of the total assemblage (McCoy et al. 2014). “Grey” obsidian (grey in
transmitted light) from the distant Coromandel sources was only a minor
component (< 1 percent), while material from the other local source, Huruiki,
was significant only at Pou€rua pa. Although these sites adequately illustrate
the broad trend in obsidian procurement in Northland, the situation is
considerably more complex. A recent study of artefact assemblages from 53
sites on the Aupduri Peninsula, for example, showed that the proportion of MI
obsidian utilised there remained relatively constant during the late fifteenth
to seventeenth century, and apparently increased in the eighteenth century
(Moore and Coster 2015). In contrast, the proportion of “grey” obsidian
was highly variable and came from multiple sources, mainly Coromandel
(Cooks Beach, Hahei), Great Barrier Island (Te Ahumata) and Huruiki. In
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Figure 8. Temporal changes in obsidian provenance in the Auckland region.
Data from Sheppard et al. (2011, Ponui Island), McCoy and Carpenter
(2014, Maungarei) and Cruickshank (2011, NRD Mangere).
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southern Northland, analysis of a small assemblage (n = 72) from Urquharts
Bay near Whangarei indicated that 45 percent of the obsidian was obtained
from Great Barrier (Moore 2012a).

The situation in Auckland was similar to Northland, except that the main
alternative source of obsidian was Te Ahumata, on Great Barrier Island,
about 90 km offshore to the northeast (Figs 1 and 8). The use of material
from this source seems to have increased significantly over time, from
only 6 percent in the late fifteenth century (Ponui) to 50—70 percent in the
seventeenth to eighteenth century. On the other hand the importation of
obsidian from Coromandel sources appears to have declined markedly, and
little or no obsidian was obtained from Northland. This trend has recently
been confirmed by pXRF analysis of an obsidian assemblage (n = 239) from
a fifteenth-century site at Long Bay, north of Auckland City (Campbell
etal. 2019).

It is evident from Figures 7 and 8 that the shift towards a greater reliance
on alternative sources had already begun by the early fourteenth century in
northern Northland (in good agreement with the evidence from Houhora)
and by the fifteenth century in Auckland. In both cases this apparently pre-
dates construction of the first defensive pa (Schmidt 1996).

SITE TYPES

While archaeological sites are usually classified according to their dominant
feature (e.g., midden), in reality many were multifunctional and used for
any combination of living, cooking, food storage, food processing and
manufacture of tools. Thus the sites referred to here as “midden/workshops”
could, in some cases, also be regarded as kainga (e.g., Houhora). Similarly,
few pa were constantly defended, and at times they functioned as open
settlements or kainga (e.g., Maungarei/Mt Wellington, Davidson 2011).
There is, therefore, considerable overlap between site types, and in situations
where there is some doubt as to how they should be classified I have simply
used my own judgement.

It is evident from Table 1 that there is considerable variation in the O/C
ratio among some site types (from 0.01 to 100), which is clearly illustrated
in Figure 9. The early sites are almost exclusively midden/workshops, and
overall these show a relatively consistent increase in the O/C ratio, at least
until the sixteenth century (Fig. 3). Although this trend appears to have
levelled off after about AD 1500 (cf. Fig. 3), as mentioned earlier many later
middens (not included in this study) tend to contain very few artefacts, often
of obsidian only, resulting in high O/C ratios. Nevertheless, the continuity of
this trend, as shown in Figure 9, would seem to suggest that whatever purpose
the obsidian and chert were used for during the Early period remained much
the same in the Late period.
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Figure 9. The O/C ratio for different site types, and trendline for midden/workshops.

Many of the excavated sites dating to the Late period are kainga and pa
which, in contrast to the middens, show a much wider variation in the O/C
ratio (Fig. 9). A number of kainga and pa have low O/C ratios, and most
of these are situated in Northland (e.g., Pougrua) and the southern North
Island (Fig. 4, Table 1). By comparison, many of the kainga and pa in the
Auckland and Coromandel-BOP regions are characterised by high O/C
ratios. Such marked differences in the relative proportions of obsidian and
chert among these site types may be at least partly attributable to regional
cultural differences.

Midden/Workshops

Early midden/workshops were exclusively coastal, and are generally
interpreted as seasonal or semi-permanent camps or hamlets primarily focused
on fishing and/or exploitation of larger fauna, particularly moa. Initially, as
illustrated in Figure 2, a significant quantity of chert was being used at some
sites (typically around 50 percent), but by the sixteenth century it had fallen,
particularly in Auckland and Coromandel-BOP, to <30 percent (Fig. 5).
There is no indication, however, of an abrupt change in the use of obsidian or
chert at these early coastal sites that might be attributable to some catastrophic
natural event, such as the impact of large tsunami (McFadgen 2007).
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Kainga and Houses

Figure 9 shows that the proportion of chert being used at some kainga
was particularly high (O/C <0.1), and excavation reports for these sites
in many cases indicate it is related to a close association with houses. The
Moikau house S28/9 at Palliser Bay, which is dated to AD 1185—-1390 (see
Appendix), is the earliest dwelling site that has been excavated in New
Zealand (N. Prickett 1979). A large number of chert and obsidian flakes
were found on the floor of this house, with a particular concentration on
the left side (looking in) and rear of the building suggesting, by reference
to ethnographic accounts, that the flakes were primarily used by junior
members of the household, and most likely women. Surprisingly, a very high
proportion of the chert (92 percent) consisted of waste material, indicating
that flakes were actually being produced inside the house. Nigel Prickett
(1979) speculated that the used flakes were employed in making clothing or
other objects from flax and perhaps skins. At the nearby sixteenth-century
Makotukutuku house S28/56, most chert flakes (all very small) were found
in the porch area (H. Leach 1979).

This association between houses and high chert/low obsidian usage is
also particularly well illustrated at Pou€rua, where five separate kainga
were excavated (Sutton 1994). Unfortunately, only one of these (P05/402)
is securely dated, to the fifteenth—seventeenth century (ca. AD 1560?),
but dates for two other sites (P05/857, 858) suggest they were occupied
around AD 1450-1550. What is most notable is the consistent proportions
of obsidian and chert (and thus O/C ratio) at these sites, with the exception
of P05/858 (Table 1). This is suggestive of a close relationship between the
inhabitants of the kainga, for perhaps 50—100 years or more.

The best data are from the kainga P05/857, where the remains of five
houses were discovered and the amounts of obsidian and chert associated
with each house were recorded separately (Marshall 1994). The interpreted
sequence of house construction, as indicated in Table 3, would suggest a
gradual increase in the use of obsidian at this site (Fig. 10). Houses H1 and
H3 were considered to be contemporary, and this is supported by the similar
O/C ratios. This apparent increase in obsidian at P05/857 is not evident at
nearby P05/402, where the later of the two houses identified contained only
chert (Brassey 1985).

Evidence of numerous houses was also uncovered during extensive
and meticulous excavations on the impressive volcanic cone of Pougrua
(P05/195) in 1984—1985 (Sutton et al. 2003). On this large pa, early house
sites, pre-dating the construction of defences, contained few if any stone
flakes, and the bulk of the obsidian and chert was associated with later houses
within the uppermost cultural layers (Layers 1 and 2), mainly post-dating
the defensive phase which is inferred to have begun around AD 1600. Dates
for Layers 1 and 2 suggest most of these later houses were constructed after
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Table 3. Proportions of obsidian and chert associated with houses at Pougrua.
Data from Sutton (1993, 1994); Sutton et al. (2003); and Table SI-1. See Fig. 10.

Site/feature Age (AD) | Obsidian (N, %) | Chert (N, %) o/C

Pouérua Pa P05/195 (1450-1810) ca. 1680

Area I (house?) ca. 1730 58 17% 274 83% 0.21
Area II total 1450-1640 180  20% 741 80% 0.24
Quad B (2 houses) ca. 1700? 115 21% 441 79% 0.26
Quad D house ca. 1700? 16 9% 171 91% 0.09
Area I1I south terrace ca. 1750 26 12% 187 88% 0.14
Area IV (house) 1750-1800 293 24% 934 76% 0.31
Area V ca. 1600? 4 20% 16 80% 0.25
Area VII (house) ca. 1750? 3 5% 54 95% 0.06

Peripheral pa P05/371 (1510-1890)
Area 2 house ca. 1740 67  24% 215 76% 0.31
Peripheral pa P05/408 (1440-1640)
Area 1 house ca. 1540 62 8% 669 92% 0.09

Kainga P05/857 (1330-1620) ca. 1490

House H2 (Area III) Latest? 18 19% 76 81% 0.24
House H1 (Area I) Same as H3 37 7% 474 93% 0.08
House H3 (Area IV) Same as H1 54 9% 537 91% 0.1

House H4 (Area V) Second 2 2% 101 98% 0.02

House HS (Area VI) Earliest 1 1% 80 99% 0.01
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about AD 1700. Though not all of the stone flakes recovered from the various
excavation areas were associated with houses, the O/C ratio is remarkably
similar throughout (Table 3, Fig. 10). The highest ratio is for the largest
and possibly latest house, in Area IV. For the most part the ratios are also
slightly higher than for the nearby kainga, suggesting greater use of obsidian
on the pa. House sites excavated on two smaller peripheral pa P05/371 and
P05/408 (Sutton 1993) have similar O/C ratios (Table 3).

Interestingly, the association of chert with houses at Pougrua and in the
southern North Island is not evident in the Auckland area among sites of
similar age. Foster and Sewell (1988: 49), for example, found no spatial
relationship between house structures and the occurrence of obsidian and
other stone flakes at site R11/899, Tamaki. This was also true at the nearby
pa R11/1506 (Foster and Sewell 1993), at Hamlins Hill (Davidson 1970a)
and on Motutapu Island (Leahy 1970), although one house on Motutapu
contained abundant obsidian on the floor (Ladefoged and Wallace 2010).
At Papahinu, none of the 14 separate houses identified were associated with

100%
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Areall B | Area ll D‘ Area lll | Areal | Area IV | P05/371

Kainga P05/857 Pouérua pa P05/195 Pa

B Chert @ Obsidian

Figure 10. Proportions of chert and obsidian associated with house sites at kainga
and pa at Pougrua, arranged from older (left) to younger for each site.
This sequence potentially spans a period of up to 250 years
(ca. AD 1500-1750). Data from Table 3.
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concentrations of chert flakes (Foster and Sewell 1995). It is reasonable to
assume, therefore, that whatever the chert was being used for at Pougrua
was undertaken by other lithic materials, or at other places within sites, in
the Auckland area.

Defensive Pa
Radiocarbon dates indicate that the construction of pa, and by implication
the initiation of warfare (or at least the threat of conflict), commenced around
AD 1500 (Schmidt 1996), at or close to what is conventionally accepted
as the end of the Early (Archaic) period. Notably, a typical range of Early
period artefacts and faunal material was recently recovered from a small
pa (Te Ahua) on the west coast of Auckland which appears to date to the
mid-to-late fifteenth century (Turner et al. 2010). Recalibration of the two
dates (Wk27056, 27057) indicates this pa was probably occupied around
AD 1490 (AD 1420-1560 at 68% probability). Therefore, pa construction
may have begun somewhat earlier in some areas, perhaps around AD 1450.
The wide variation in the O/C ratio among pa sites (Table 1, Fig. 9) would
seem to suggest that while there was limited effect on the supply of obsidian
in the Coromandel-BOP area as a result of increasing conflict (Figs 4, 6),
there was a more significant impact in parts of Northland and the southern
North Island. However, this is difficult to confirm because although obsidian
assemblages from many pa have been analysed, few can be confidently
attributed to pre-defensive or defensive phases. It is therefore worth taking
a closer look at the data from Pougrua, especially since obsidian from
the main pa P05/195 has been recently analysed by McCoy et al. (2014).
Their analysis suggests there were significant changes in not only where
the obsidian was procured from but how. Specifically, they argue that there
was a change from unrestricted access to local obsidian sources during the
earlier undefended period to “extreme restriction” in direct access coinciding
with construction of the first fortifications on Pouérua Pa around AD 1600.
The data presented by McCoy et al. (2014) indicate the main changes
in obsidian assemblages occurred during the defended period in Areas I
and III of the pa (Fig. 10). They do not state which stratigraphic level their
obsidian artefacts were from, but 85 percent of those in Area III (n = 50)
were found in the uppermost Layers 1 and 2 (Sutton et al. 2003, table 5.5
and p. 39). Layer 2 was interpreted as pre-dating the second defences in that
area and dates to < 250 BP. Most of the obsidian in Area I also apparently
came from Layers 1 and 2, which date to ca. AD 1730 and are considered
to post-date the defences. Thus although some of the obsidian from Area III
may relate to the defended period, both in this area and Area I most was
associated with features dating to after about AD 1750. Therefore the
“extreme restriction” in access to local obsidian did not coincide with the
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first fortifications, as might be expected (McCoy et al. 2014), but with late
defences and post-defensive occupation perhaps > 100 years later. As shown
in Figure 10 there is no indication of a dramatic change in the proportions
of obsidian and chert being used at Pouérua relating to late occupation of
the main pa (Areas I, II and IV). No information is available on the nature
or likely sources of the chert.

Dating Pouérua. The data from Pougrua are of particular importance because
the consistently high use of chert in this area (Fig. 10) is suggestive of
considerable stability over a period of > 200 years, despite the construction
of defensive pa and inferred restrictions in obsidian supply (McCoy et al.
2014). Notably, similar-aged sites in Northland, on the Aupouri Peninsula
and at Urquharts Bay, do not contain an unusually high proportion of chert
(Table 1). Although more reliable dating of the kainga and peripheral pa
at Pougrua is required to establish when this high use of chert began, for
the time being we are limited to the few dates obtained by the original
investigators. The three main sites of interest are the peripheral pa P05/408
and kainga P05/402 and P05/857. Previously reported dates, which were
all based on identified charcoal, suggest these sites were occupied between
about AD 1450 and 1600.

In order to gain greater certainty about the age of these sites the available
14C dates were recalibrated (Table 4). This indicates that the “Cattleyards”
pa P05/408 and kainga P05/402 are of similar age and probably date to
between AD 1440 and 1640 (95% probability), or ca. AD 1540. The single
date obtained for the kainga P05/857 is attributed to clearance of the original
vegetation (Marshall 1994), and provides only a maximum age (AD 1390
at 85% probability) for occupation of the site. Moreover, the dated sample
consisted mainly of charcoal from larger tree species (rewarewa, kohekohe)
and could have an inbuilt age of at least 50 years. Allowing for these factors I
have estimated a likely age for the kainga of about AD 1490 (AD 1420-1630
at 95% probability).

The reassessment of these dates means that initial occupation of the
Pougrua area, exceptionally high use of chert and gradual increase in
obsidian (Fig. 10) probably began sometime between AD 1450 and
1550, well before construction of defences on the main pa at around
AD 1600. Also, it is possible that some of the kainga and peripheral pa
were contemporary, and therefore that the settlement as a whole was not
necessarily undefended and may already have been under some degree of
threat prior to AD 1500 (cf. McCoy et al. 2014). However, the consistently
low O/C ratios across all sites at Poucrua would suggest that the unusually
high use of chert was not related to conflict but to some cultural factor that
has not yet been identified.
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Table 4. Recalculated “C dates for Pouérua. Dates calibrated using SHCal20 and
rounded to nearest 5—10 years.

Site Labno. * Material f CRA (BP)  Calibrated age
(95% probability)

P05/402 (kainga)  NZ7309  Charcoal 400+55  AD 1450-1640

P05/408 NZ7330  Charcoal 407+ 60  AD 1440-1640
(“Cattleyards”pa)

P05/857 (kainga) ~ NZ7308  Charcoal ~ 495+55  AD 1390-1510 (85%),
AD 1575-1620 (11%)

* All dates by Institute of Nuclear Science (now GNS Science).
T Details of charcoal composition are given in Sutton (1994, Appendix 1) and Sutton (1993,
“Cattleyards” pa).

DISCUSSION

There are clear indications, from changes in the use of obsidian and chert,
that regional differentiation had already begun in the North Island in
the fourteenth century. This is well illustrated, for example, by the high
proportion of local Pungaere/Kaeo obsidian at Houhora and other early sites
in the Far North (Moore 2012a; Phillipps ez al. 2016), despite an apparently
strong connection (in the case of Houhora) with the Coromandel area (Furey
2002). Either it was proving difficult to procure superior-quality obsidian
from Mayor Island in the fourteenth century, or it was simply considered
more expedient to make use of poorer-quality local material. However, the
lack of any significant differences between or changes in the proportions of
chert and Mayor Island obsidian at individual Early sites, both in northern
and southern parts of the North Island, is at odds with the overall decline
in use of these materials. It is indicative of considerable stability at these
particular settlements over periods of perhaps 50-100 years and of the
maintenance of long-distance communication networks regardless of
increasing regionalisation.

The rapid decline in use of chert appears to have ended, or at least slowed,
following the introduction of fortified pa around AD 1500 (Schmidt 1996),
but it is by no means certain that the outbreak of warfare was entirely
responsible. Warfare presumably resulted in increased territoriality, the
breakdown or disruption of existing long-distance distribution networks,
and greater dependence on local lithic resources, at least initially. It would
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seem to be the most likely explanation for the reduced use of Mayor Island
obsidian in Northland and the Auckland area from the fifteenth century.
But the procurement of lithic materials was not necessarily consistent
within regions. In the Far North, sites on the Aupduri Peninsula dating to
the sixteenth century contain a much higher percentage of obsidian than the
kainga and pa of similar age at Pougrua (Moore and Coster 2015). Yet many
of the Aupduri sites also have a low MI obsidian content, in common with
Late period sites in other parts of Northland (e.g, Urquharts Bay, Motutoa).

To some extent, the proportions of lithic materials also appear to be
dependent upon site function. It is notable, for example, that the main
differences post-AD 1500 were in relation to pa and kainga, and that the
proportions of chert and obsidian being used at midden/workshops remained
more similar to those in the Early period. Since these were exclusively
coastal then we can probably assume that much of the obsidian and chert was
being utilised in the manufacture of items related to fishing and associated
activities (e.g., fish hooks, nets). On the other hand, many of the kainga
appear to be closely associated with gardening. In regards to pa, it seems
there was a preference for using obsidian rather than chert in the Auckland
and Coromandel regions, while the reverse was the case in Northland, at
least at Pouérua. This would seem to point to the existence of regional
cultural differences.

The idea that conflict may have caused restrictions in access to obsidian
sources, as promoted by McCoy et al. (2014) (see also McCoy and Ladefoged
2019), certainly warrants further examination. Evidence from Pougrua in
particular would suggest there was little or no disruption to the supply of
obsidian around the time that warfare is inferred to have broken out, and
that if existing exchange networks were affected then it was only a relatively
short time before they were re-established or entirely new supply chains
formed. Clearly the situation during the Late period was complex, and further
research will be required to understand it.

&k Kk

This paper has demonstrated the value of using relative proportions of
the two most common lithic materials found at archaeological sites in the
North Island, obsidian and chert, in identifying both regional variations and
temporal changes in New Zealand prehistory. The O/C ratio also provides
an additional means of determining similarities or differences between
sites and site types in any particular area. Available data show there was a
significant overall decline in the use of chert, and a corresponding increase
in obsidian, in all regions during the Early (Archaic) period, up until about
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AD 1450-1500, although the use of high-quality Mayor Island obsidian also
declined. Data from individual coastal sites, however, suggests that long-
distance communication networks were largely maintained.

During the Late (Classic Maori) period there is evidence of increasing
regionalism, with higher use of chert at sites in Northland and the southern
North Island and of Mayor Island obsidian in the Coromandel-Bay of Plenty
region. Changes in the use of obsidian and chert more or less coincided with
commencement of the construction of defensive pa (and by inference the
outbreak of warfare) ca. AD 1500. Conflict likely caused a breakdown in
existing communication networks, at least temporarily, resulting in greater
reliance on local lithic resources in some regions.

The evidence presented here lends support to the notion of a gradual and
non-synchronous transition from the Early/Archaic period to Late/Classic
Maori period of New Zealand prehistory.

ACKNOWLEDGEMENTS

Thanks to John Coster for providing data on chert artefacts from Aupduri Peninsula,
Janet Davidson for checking an earlier version of the paper, and Louise Cotterall for
drafting the map. Constructive comments by two unknown referees were appreciated.

REFERENCES

Allen, M.S., 2006. Periodicity, duration and function of occupation at Tauroa Point,
Northland, New Zealand. New Zealand Journal of Archaeology 27 (2005): 19-62.

——2014. Variability is in the mesh-size of the sorter: Harataonga Beach and
spatio-temporal patterning in North Island Maori fisheries. Journal of Pacific
Archaeology 5 (1): 21-38.

Anderson, A., 1991. The chronology of colonization in New Zealand. Antiquity 65:
767-95.

——2016. The making of the Maori middle ages. Journal of New Zealand Studies
23:2-18.

Anderson, A. and F. Petchey, 2020. The transfer of kiimara ([pomoea batatas)
from East to South Polynesia and its dispersal in New Zealand. Journal of the
Polynesian Society 129 (4): 351-82.

Bellwood, P., 1978. Archaeological research at Lake Mangakaware, Waikato, 1968—
1970. New Zealand Archaeological Association Monograph 9.

Best, S.J. and R.J. Merchant, 1976. Siliceous sinter and the early Maori. New Zealand
Archaeological Association Newsletter 19 (2): 106-9.

Boileau, J., 1980. The artefact assemblage from the Opito Beach midden N40/3,
Coromandel Peninsula. Records of the Auckland Institute & Museum 17: 65-95.

Brassey, R., 1985. An Analysis of Some Lithic Artefact Assemblages from Pouerua,
Northland. MA thesis, University of Auckland.

Bulmer, S., 1994. Sources for the archaeology of the Maaori settlement of the Taamaki
volcanic district. Department of Conservation Science & Research Series No. 63.



Phillip R. Moore 177

Campbell, M. and B. Hudson, 2011. The NRD Site Community Report. CFG
Heritage Ltd.

Campbell, M., B. Hudson, J. Craig, A. Cruickshank, L. Furey, K. Greig, A. McAlister
etal.,2019. The Long Bay Restaurant site (R10/1374), Auckland, New Zealand,
and the archaeology of the mid 15th century in the upper North Island. Journal
of Pacific Archaeology 10 (2): 19-42.

Coster, J., 1989. Dates from the dunes: a sequence for the Aupouri Peninsula,
Northland, New Zealand. New Zealand Journal of Archaeology 11: 51-75.
Cruickshank, A., 2011. Flaked stone material. In M. Campbell (ed.), The NRD Site 1:

The Archaeology. Unpublished report, CFG Heritage Ltd., pp. 89-103.

Davidson, J., 1970a. Salvage excavations at Hamlins Hill, N42/137, Auckland, New
Zealand. Records of the Auckland Institute & Museum 7: 105-22.

——1970b. Excavations of an “undefended” site, N38/37, on Motutapu Island, New
Zealand. Records of the Auckland Institute & Museum 7: 31-60.

——1978. Archacological salvage excavations at Paremata, Wellington, New Zealand.
National Museum of New Zealand Records 1 (13): 203-36.

——1984. The Prehistory of New Zealand. Auckland: Longman Paul Ltd.

——2011. Archaeological investigations at Maungarei: A large Maori settlement on
a volcanic cone in Auckland, New Zealand. Tuhinga 22: 19-100.

Duff, R., 1956. The Moa-Hunter Period of Maori Culture. 2nd edition. Wellington:
Government Printer.

Foster, R. and B. Sewell, 1988. An open settlement in Tamaki, Auckland, New Zealand.
Excavation of sites R11/887, R11/888 and R11/899. Department of Conservation
Science & Research Series No. 5.

——1993. The Tamaki River sites: Excavations at sites R11/1201 and R11/1506,
Tamaki, Auckland, New Zealand. Auckland Conservancy Historic Resource
Series No. 6. Department of Conservation, Auckland.

——1995. Papahinu: The archaeology of an early 19th century Maori settlement on
the bank of the Pukaki Creek, Manukau City. Auckland Conservancy Historic
Resource Series No. 12. Department of Conservation, Auckland.

Fox, A., 1978. Tiromoana pa, Te Awanga, Hawkes Bay excavations 1974-75. Studies
in Prehistoric Anthropology 11. Anthropology Department, University of Otago.

Frederickson, C.F.K., 1990. An archaeological investigation of a food storage and
habitation site (06/307-308) at Motutoa, South Hokianga, Northland. Science
& Research Internal Report No.78, Department of Conservation.

Furey, L., 1983. Excavation of N42/941, Westfield, South Auckland. Report to New
Zealand Historic Places Trust.

——1986. The excavation of Westfield (R11/898), South Auckland. Records of the
Auckland Institute & Museum 23: 1-24.

——2002. Houhora: A Fourteenth Century Maori Village in Northland. Bulletin of
the Auckland Museum 19.

Golson, J., 1959. Culture change in prehistoric New Zealand. In J.D. Freeman and
W.R. Geddes (eds), Anthropology in the South Seas: Essays presented to H.D.
Skinner. New Plymouth: Thomas Avery & Sons, pp. 29-74.

Green, R.C., 1964. Sources, ages and exploitation of New Zealand obsidian: An
interim report. New Zealand Archaeological Association Newsletter 7: 134—43.



178  Prehistoric Use of Obsidian and Chert in the NZ's North Island

Gumbley, W., 2010. Report on the archaeological investigations of U14/2912,
U14/2913 and U14/3303: Asher Block, Omanu-Papamoa, Bay of Plenty.
Unpublished report.

Harsant, W.J., 1985. The Hahei (N44/97) assemblage of Archaic artefacts. New
Zealand Journal of Archaeology 7: 5-317.

Hooker, R.A., 2009. Report on archaeological investigation, 37 The Mall, Mount
Maunganui, Tauranga. Unpublished report, Archsearch.

Irwin, G., 2020. The archaeology of Maori settlement and pa on Ponui Island, inner
Hauraki Gulf, AD 1400-1800. Journal of the Polynesian Society 129 (1): 29-58.

Ladefoged, T.N., C. Gemmell, M. McCoy, A. Jorgensen, H. Glover, C. Stevenson
and D. O’Neale, 2019. Social network analysis of obsidian artefacts and Maori
interaction in northern Aotearoa New Zealand. PLoS ONE 14 (3): ¢0212941.

Ladefoged, T.N. and R. Wallace, 2010. Excavation of undefended site R10/494 on
Motutapu Island, New Zealand. Archaeology in New Zealand 53: 170-84.

Law, R.G., 1972. Archaeology at Harataonga Bay, Great Barrier Island. Records of
the Auckland Institute & Museum 9: 81-123.

Leach, B.F., 1979. Excavations in the Washpool Valley, Palliser Bay. In B.F. Leach
and H.M. Leach (eds), Prehistoric Man in Palliser Bay. National Museum of
New Zealand Bulletin 21: 67-136.

Leach, B.F. and P. de Souza, 1979. The changing proportions of Mayor Island obsidian
in New Zealand prehistory. New Zealand Journal of Archaeology 1: 29-51.

Leach, B.F and H.M. Leach (eds), 1979. Prehistoric Man in Palliser Bay. National
Museum of New Zealand Bulletin 21.

Leach, H.M., 1979. An analysis of an open-air workshop in Palliser Bay. New Zealand
Journal of Archaeology 1: 139-51.

Leahy, A., 1970. Excavations at site N38/30, Motutapu Island, New Zealand. Records
of the Auckland Institute & Museum 7: 61-82.

——1974. Excavations at Hot Water Beach (N44/69), Coromandel Peninsula. Records
of the Auckland Institute & Museum 11: 23-76.

Marshall, Y., 1994. A complex open settlement site at Lake Owhareiti, N15/505. In
D.G. Sutton (ed.), The Archaeology of the Kainga: A Study of Pre-contact Maori
Undefended Settlements at Pouerua, Northland, New Zealand. 2nd edition.
Auckland: Auckland University Press.

McAlister, A., 2019. On provenance studies of New Zealand obsidians: A pXRF-based
geochemical reference dataset and a review of analytical methods. Archaeology
in Oceania 54: 131-48.

McCoy, M.D. and J. Carpenter, 2014. Strategies for obtaining obsidian in pre-European
contact era New Zealand. PLOS ONE 9 (1): e84302.

McCoy, M.D. and T.N. Ladefoged, 2019. In pursuit of Maori warfare: New
archaeological research on conflict in pre-European contact New Zealand. Journal
of Anthropological Archaeology 56: 101113.

McCoy, M.D., T.N. Ladefoged, M. Codlin and D.G. Sutton, 2014. Does Caneiro’s
circumscription theory help us understand Maori history? An analysis of the
obsidian assemblage from Pouerua Pa, New Zealand (Aotearoa). Journal of
Archaeological Science 42: 467-75.

McFadgen, B., 2007. Hostile Shores: Catastrophic Events in Prehistoric New
Zealand and Their Impact on Maori Coastal Communities. Auckland: Auckland
University Press.



Phillip R. Moore 179

McFadgen, B.G. and R.A. Sheppard, 1984. Ruahihi Pa—A Prehistoric Defended
Settlement in the South-Western Bay of Plenty. National Museum of New Zealand
Bulletin 22 and New Zealand Historic Places Trust Publication 19.

Moore, P.R., 1977. The definition, distribution and sourcing of chert in New Zealand.
New Zealand Archaeological Association Newsletter 20: 51-85.

——2008. Archaeological monitoring of a water main replacement at Beach Road,
Maketu (Authority 2007/58). Peninsula Research report 2008-16. 65 pp.

——2009. Archaeological investigation of site U14/1611, Waikite Road, Welcome
Bay, Tauranga (Authority 2008/60). Peninsula Research report 2009-03.
46 pp.

——2012a. Procurement and cultural distribution of obsidian in northern New
Zealand. Journal of Pacific Archaeology 3: 17-32.

——2012b. Sourcing Mayor Island obsidian. Archaeology in New Zealand 55 (4):
238-43.

Moore, P.R. and G.A. Challis, 1980. Analysis of a stone artefact assemblage from
Paremata (site N160/50), Wellington. Journal of the Royal Society of New
Zealand 10: 325-29.

Moore, P.R. and J. Coster, 2015. Evidence of a well-developed obsidian distribution
network in the Far North of New Zealand: New data from the Aupouri Peninsula.
Journal of Pacific Archaeology 6: 1-17.

Moore, P. and O. Wilkes, 2005. A significant chert source at Raglan, Waikato coast.
Archaeology in New Zealand 48: 342-50.

Nicholls, M.P., 1964. Excavations on Ponui Island. Records of the Auckland Institute
& Museum 6: 23-38.

Phillips, C., 2010. Further artefact analysis: Addendum to archaeological investigation,
midden Q07/571, 2567 Whangarei Heads Road, Urquharts Bay (Historic Places
Authority 2007/25). Unpublished report.

Phillips, C. and H. Allen, 1996. Anatere pa, Athenree, Bay of Plenty. Archaeology in
New Zealand 39: 264-77.

Phillips, C. and B. Druskovich, 2009. Archaeological investigation, midden Q07/571,
2567 Whangarei Heads Rd., Urquharts Bay. Historic Places Trust Authority
2007/25.

Phillipps, R.S., A.J. McAlister and M.S. Allen, 2016. Occupation duration and
mobility in New Zealand prehistory: Insights from geochemical and technological
analyses of an early Maori stone artefact assemblage. Journal of Anthropological
Archaeology 42: 105-21.

Prickett, K., 1979. The stone resources of early communities in Palliser Bay. In B.F.
Leach and H.M. Leach (eds), Prehistoric Man in Palliser Bay. National Museum
of New Zealand Bulletin 21: 163-84.

Prickett, N., 1979. Prehistoric occupation in the Moikau valley, Palliser Bay. In B.F.
Leach and H.M. Leach (eds), Prehistoric Man in Palliser Bay. National Museum
of New Zealand Bulletin 21: 29-47.

1987. The Bramley collection of Maori artefacts, Auckland Museum. Records

of the Auckland Institute & Museum 24: 1-66.

1990. Archaeological excavations at Raupa: The 1987 season. Records of the
Auckland Institute & Museum 27: 73—153.

——1992. Archaeological excavations at Raupa: The 1988 season. Records of the
Auckland Institute & Museum 29: 25-101.




180  Prehistoric Use of Obsidian and Chert in the NZ's North Island

Ritchie, N.A., P.R. Moore and J. Ogden, 2009. An early artefact assemblage from
the northern Waikato coast, North Island, New Zealand. New Zealand Journal
of Archaeology 30: 89—111.

Schmidt, M., 1996. The commencement of pa construction in New Zealand prehistory.
Journal of the Polynesian Society 105 (4): 441-60.

Seelenfreund, A. and C. Bollong, 1989. The sourcing of New Zealand archaeological
obsidian artefacts using energy-dispersive XRF spectroscopy. In D. Sutton (ed.),
Saying So Doesn 't Make It So: Papers in Honour of B. Foss Leach. Auckland:
New Zealand Archaeological Association Monograph 17, pp.168—89.

Sheppard, P.J., 2004. Moving stones: Comments on the archaeology of spatial
interaction in New Zealand. In L. Furey and S. Holdaway (eds), Change Through
Time: Fifty Years of New Zealand Archaeology. New Zealand Archaeological
Association Monograph 26, pp. 147-68.

Sheppard, P.J., G.J. Irwin, S.C. Lin and C.P. McCaffrey, 2011. Characterization of
New Zealand obsidian using PXRF. Journal of Archaeological Science 38: 45-56.

Stuiver, M., P.J. Reimer and R.W. Reimer, 2021. CALIB 8.2 http://calib.org.

Sutton, D.G., 1993. The Archaeology of the Peripheral Pa at Pouerua. Auckland:
Auckland University Press.

(ed), 1994. The Archaeology of the Kainga: A Study of Pre-contact Maori
Undefended Settlements at Pouerua, Northland, New Zealand. 2nd Edition.
Auckland: Auckland University Press.

Sutton, D., L. Furey and Y. Marshall, 2003. The Archaeology of Pouerua. Auckland:
Auckland University Press.

Taylor, M., 1984. Bone Refuse from Twilight Beach. MA thesis, University of
Auckland.

Turner, M., V. Tanner and K. Phillips, 2010. Te Ahua, Waitakere coast, West Auckland:
The first pa? An “Archaic” assemblage in a “Classic” context. Archaeology in
New Zealand 53 (3): 195-216.

Walter, R., C. Jacomb and S. Bowron-Muth, 2010. Colonisation, mobility and
exchange in New Zealand prehistory. Antiquity 84: 497-513.

Walter, R., C. Jacomb and E. Brooks, 2011. Excavations at Cook’s Cove, Tolaga Bay,
New Zealand. Journal of Pacific Archaeology 2 (1): 1-28.

Wilmshurst, J.M., T.L. Hunt, C.P. Lipo and A.J. Anderson, 2011. High-precision
radiocarbon dating shows recent and rapid initial human colonization of East
Polynesia. PNAS 108 (5): 1815-20.

AUTHOR CONTACT DETAILS

Phillip R. Moore, Peninsula Research, Bay of Plenty, New Zealand.
Email: peninres@xtra.co.nz



181

900T W[V 00€]1 06€1-0€T1 6€—/+9vL  [eOdIBYD  HESEIAM T0E/SON jutod eomney,
2007 Aomg  0ggl OLY1-S8IT1 St —/+ 0901 T1oys SE0SIAM 6S/€0N qg 1oAe] vI0YynOY
2007 Aomg 0141 0SS1-08Z1 0% —/+ 096 T1oys PE0SAM 6S/€0N qg 1oAeT eI0YyNOH
2007 Lomg  08TI 0THI-0STI L8—/+¥LL  TeOSIEYD  LEPTVZN 65/€ON qg 104e'T eI0UnoH
200T Ao 09¢€[ 09%1-0LTI 98 —/+TE9  [eOOIBYD  9EPTVZN 6S/SON qg 104eTT e10ynoy
7007 Aomg  0gEl SIHI-S6T1 OF —/+0v9  [e0dIeyd S8HSAM 6S/€0N ¢ Toke] vI0ynoy
2007 Aomg  0T¢] 0Ty1-0611 98 —/+LTL  [e0dIRYD  QEHTVZN 6S/€0N ¢ 1oAe] eI0ynoy
LOOT U9BPEAOIN (6861 121S0D (6% 1 STT-0bYI TE—/+0Ep  [eodreyd 1859ZN €TE/EON tmodny
LOOT UdSPEAIIN (6861 101500 0T91 0181091 8% —/+ €1L T1eys 690LZN 61S/SON unodny
LOOT USSPEAIIN (6861 101S0D  (LST 0TLI-0EY1 9€ —/+99L [1oys 990LZN 128/20N tnodny
LOOT UdSPEIIN 6861 10IS0D  GLE] 00S1-0STI €€ —/+ S001 T1oys 6LS9ZN T91/20N yorag WSIIML
JdOHSIOM/NIAAIN

Lo8e  (Aipqeqord 9,66)
QOUAIJY  URIPIIN a3e pareIqIe) (d9) VIO [BLIDIBIA % ouqe] ‘ou g Mg

a38e pojewnsy I

T'8A gI'TVD Woly 93e UBIPIA L
A103810Q0T FULERQ UOQIEIOIPTY AYSIOATUL) OIENTBA = YA 1OUAIOS SND ‘A103210qR T UOQIEIOIPTY 1OPeY = ZN SoXYaId qe] 4

‘PAISI] A1k $JBP J[qR[IRAR [[B JON (170T) P 12 IDAIMS
AQ UONEPUIWIIOAT FUIMO[[O] ‘SIBIA ()[—G 1SAIBIU AU} 0} PIPUNOI UG IABY SIIBP JSOW JBY} AJON ‘7’8 UOISIOA [TV PUB '
uoIsIoA )X Sulsn suoneiqiie)) (070 £9yo19d PUB UOSIOPUY 93S) [[YS dULIBW 10J SIBAK D), —/+ G [—JO ¥ B[O UM ()ZULIRIA
[eqo[3 pue sojduwies [eL1ISoLI9) 10} ()Z[BDHS Juisn pojeIqI[ed saje( “1Xd) Ul PAUONUIW SIS [BOIS0[09BYIIE JOJ SAJEP U0QIRd0IpLY

XIANAddV



Prehistoric Use of Obsidian and Chert in the NZ's North Island

182

0202 Kay0194 29 UOSIOpuUy

‘S861 JuBsIBH S 00ST-00€1 19 —/+96S  [eooreyd 1S6vZN 9LE/IL _yeH

1661 UOSIOPUY  Op€] 007 1-06T1 Ob —/+ 689 [e0dIEYd YSEZN 191/01L ondQ
0T0T urmI[

110T v 2 preddoys  0ggT 0891001 0t —/+ 028 IELE 18SEIM 0T/11S pue[s[ muod
0T0T urmi]

10T v 12 preddoys  06%1 0S91-0S€1 0% —/+ 098 [1oys 08SEIM 0T/11S pue[s] Inuod
020T wmiy

110T 1 42 preddoys  00S1 0991-0LE1 0% —/+ 058 [1oys 6LSEAM 0T/11S puelst muog
0T0T Uy

110z 7v 2 preddeys 0161 0L9T-08€1 0t —/+ 08 [19ys 8LSEIM 0T/11S pue[s[ muod
0T0T Uy

110z v 2 preddeys 0141 0SST-08T1 6€ —/+ LS6 [1oys S9LLZN 0T/11S pue[s[ muod
0T0T urmIg

110T v 2 preddoys  o¢h1 08%1-0C€T 8% —/+ S€§  TeodIRD Y9LLZN 0T/11S pUE[S] Muoq

dq eary

110 uospny % [[oqdure) 0181 0S61-0891 S€—/+ €TS [PUS  TLELTIM 658/114 2105uBIN (AN

VY eary

110z uospny 29 [[pqdwe) €91 0081-0LY1 9¢ —/+ 60L [PYs  [LELTIM 658/114 2105uBIN (1IN

610T 7vJ2 [reqdwe) G061 0991-06€1T 61 —/+ St8 PYs  FOESHIM YLET/OTY L oseyq Aeq Suo

610T v J2 [reqdwe) 0841 SE9T-0SET 61 —/+ 698 [PYs  TOESHIM YLET/OTY t oseyd Aeg Suo]

600 yoraoysniq 29 sdijiiyd 0191 06L1-0LY1 SE—/+6IL [1oUs  S€09TIM 1L5/L0O Keg sureynbin

Loge  (Anpiqeqoid 9%,¢6)
J0UAIRJY  URIPIA o3e pajeIqIe) (d9) vID [BLIOJRIA 4 ouqe] ‘ou Y N




183

020T £oy039 29 uosIopuy ®G IoAe]
‘110T P12 1B 0SS 0€91-09%1 9¢€ —/+ 68¢ [e00TBYD LYSYTIM L1E/L1Z 9A0D) $3007)
020T £9y019 29 UOSIOpUY ®G IoAe]
110T 742 19l 0951 0v91-09%1 € —/+19¢ [eod1eyd I8YTIM I1e/L1Z 9A0D) SY00D)
600C [P 12y 0cvl 0SY1-0CEl 0¥ —/+ 09¢ [eod1eys 6638 13IM Vosuvid BaIONTBA
800C 100N 06¢€1 0€r1-0C¢El 0€ —/+ 609 suoq €CoLTIM L8I/VIA mayeN
010Z LojquinD 0651 09L1-0SY1 Y€ —/+ 0vL [?ys Y60ETIM creT/vin eowredeq
010¢ Ao[qumnp  0S9[ 0€81-06%1 ¥€ —/+8L9 [?ys £60€TIM cleg/vin rowedeq
010¢ £o[quny 0791 SOLI-O0LY] €€+ CIL [1oys T60ETIM creT/vin eowedeq
010Z LojqunD 6691 0€81-06¥1 0€ —/+SL9 [1ays TCOTTIM creT/vin eowedey
600C 19300H 0S¥l 0191-S1¢l 9¢€ —/+ 906 [13ys Y699IM £9¢/v10 mueSuney N
600C 19300H  00S1 0991-0LET 9¢€ —/+ T8 [°ys £699TIM £9¢/v10 mueSunej A
 10Ke]
LOOT U9SPEON ‘pL6T AqedT  0TST 0891-08¢1 Yy —/+ TE8 [2ys L6TIZN SII/TIL [oeaq JIo1em 10H
0207 Aayo1od 29 uosIopuy
‘S861IuBSIRH  OPE] 00%71-0LCI 65 —/+ 00L [eooTeyd €S6VZN 9LE/TIL oyeH
020 Aoyoiod 29 uosIopuy
‘G861 uesIey 0Tyl 00S1-SI¢€l 6S —/+ 8¥S [B0oIBYD CSOYZN 9LE/TTL oyeH
Lose  (Aupqeqord o66)
0uaIgjoy ueIpaN  a8e pajeIqie) d9) viID [eLIDIBIA 4« "ou qe "ou 9IS g




Prehistoric Use of Obsidian and Chert in the NZ's North Island

184

L00T UdSpeION

‘8L61 uospiaed 0091 08L1-0vv1 0S —/+ 0¥L [eys EVS8ZN Cl1/9Td O 1oke] ejewored

L00T udSpe ol
‘8L61 UOSpIARQ O] 00715821 St —/+089 auoq TYS8ZN Te1/9Td € oK ] erewdIeg
1661 UOSIPUY 6/6] YOBIT  SHEL 00¥1-06C1 V¥ —/+0L9 [e0d1eID 0ISIZN 6¥/8TS QLS|
1661 UOSIOPUY (6.6 YoBT  OVEl 0F¥1-62Cl 88 —/+ €89 [BOdIBYD 80STZN 6¥/8CS T AT
1661 UOSISPUY 16L6] YoBYT  SHEI SO¥I-06CI ¥ —/+ S99 [eod1eyd LOSTZN 6¥/8¢CS CIeAd]
1661 uosiopuy  09CI 08€1-0611 SY—/+ L6L [eO2TRYD I1STZN 6¥/8TS [ [9A7]
I 1oA9T
1661 uosiopuy  08CI 06€1-0CCI Sy —/+ L9L [eod1eYd SOSTZN 6¥/8CS uapprw [oodysem

020T Aoyo3o 29 UOSIOpUY
‘6L61 YoBTH  0SYl 0€91-00¢1 L8 —/+¥1S [B0dIBYD VISIZN LY/8TS uop1es joodysepm

020T £9y039 29 UOSIOpUY
‘6L61 YoBT'H 0SS 0r61-0¢vI 98 —/+ vve [eooreyd EISTZN L¥/8TS uopies joodysep

020 £oU039 29 U0OSIdpUY
‘6L6T UOBIT'H  SSST 0081-01¥I1 L8 —/+ 06¢€ [eO21RYO CISIZN LY/8TS uapres joodyse
020T £oy039 29 U0OSIOpUY qg 10Ke]
‘110z v 2 @M. 0SEl 0erI—01¢€l 0€ —/+ ¥29 suoq 06¥ETIM I1E/L1Z 9A0D) SO0
020T £A9y019 29 UOSIOpUY qg 1oKe]
‘110 v 2 1M 011 0L91-08¢€1 €€ —/+ 8 [=ys 68V ECIM ITe/L1Z 9A0D) S300D)

Lose  (Anpqeqord o66)

0URIRJOY UBIpAN  93e pajeIqie) (d9) vID [eLIa)RIA % "Ou Qe "ou 91§ g




185

ve61 WG 0651 08L1-0t¥1 SS—/+9pL [1oys ¥919ZN 868/11d PIOLISOM
v661 oWy 0L91 088106+ 1 $S —/+ 099 11oys £919ZN 868/11Y ployIsom
€661 [19M3S %9 1950 OF9[ 0T81-08%1 SE€ —/+ 069 [1eys 9p6IIM  T0TI/1TY S A
" Y661 Jowmg
‘8861 [[OMIS 23 19150 0191 06LT-0LYT 0€ ~/+91L [1oys S90LZN 668/11 S A
661 Jowng
{8861 [[9MIS 2 19150 0651 0SL1-0St1 ST+ 1¥L 11oys 8Y0LZN 668/114 S LA
ﬁ 661 Jowng
‘8861 [[0M3G %9 101504 (0091 0LLT=091 0€ —/+ 9TL 11oys ¥90LZN L88/11Y ewe ],
0661 UOSYOLIDPALT (181 0S61-0S91 1L+ 118 [19ys 68LZN  8-L0E/900 BOIMOIN
0661 UOSYOLIDPALT  OELI 0S61-S€ST L8 —/+ 609 T1oys 8TSZN  8-L0E/900 BOIMOIN
Y661 UONNS 0991 0181-S8%1 $S—/+ 08T  [eodreyd YOELZN 868/50d enIono
$661 UoNNg 0951 0991-S5+1 §S—/+09¢  [eodIBYD €0ELZN 858/50d enIanog
v661 uoung St 0T9T-0€ET SS—/+S6v  [eodreyd 80€LZN L58/50d eniRnog
v661 uoung  0SS1 0S91-0S¥1 65 —/+ 16€  [e0dIEyd 1S9LZN 20t/S0d eninog
Y661 uonng  08¢1 0081-09%1 09 —/+0€€  [eOdIEYD 0STLZN 20%/50d enIRNOg
p661 UONNS  ObSI 0F91-0S+1 SS—/+00v  [e0dIEYD 60€LZN 20b/50d LUREITR|
HSNOH/VONIV
Lase  (Aupqeqoid o66)
QIUAIRJY  UBIPIN o3e pajerqie) (d9) viID [RLIDIBIA % ouqe] ‘ou 91§ AIg




Prehistoric Use of Obsidian and Chert in the NZ's North Island

186

€00T 7v 12 uoPNg 0SS T 0F9T-0S+1 §S—/+06€  [eodreyd TTELZN $61/S0d 11 EaIy ed enignog
€00T v 12 uopns  OELI 0181-50ST §S—/+09T  [eodreyd TIELZN $61/50d [ eary ed enignod
€00T P 12 uoNNg €91 0181-09¥1 SS—/+00€  [eOdIEYD 01€LZN $61/S0d 11 ®a1y ed enianogd
€00T P 12 uonng ¥ 0SLI 0sT> [e0OTEYD 6989ZN $61/50d  IIA ®a1y ed enignog
vd
6L61 4T OLFT  (%06) 0¥91-06E1 S8 —/+ T6¥ poom €P91ZN 9$/8TS  QNs-ssoxd [oodysem
6L6T UOBT  G8G 0181011 ¥8 —/+ Ob€ poom TIIZN 95/8TS  @us-ssod [oodysem

1661 UoSIiapuy
6L61 WYOUd N 08C1 06€1-S811 65—+ LLL poom SPITZN 6/8TS neIoN

1661 uosiopuy
16L61 WO N 08CI 06€1-S811 6S —/+ SLL poom PP91ZN 6/8TS neyIoN
G661 [1oMag 29 101804 0181 0S61-0L91 0S —/+ 0TS [1oys LTESIM 6TT/11 €+ ¢ s1oke nuigedeq
G661 [1oMaG %9 10150 GE8] 0S61-0691 0S —/+ 06% [1eys STESIM 6TT/11d €+ ¢ swke] nuigedeq
S661 [[oMdS 29 101804 0651 0LLI-SEPT 0S —/+ 0SL [1oys 9IESIM 6TT/11d { Joke ] nuryedeq
v661 WG G961 0991-09%1 St —/+0FE  [eOOIEYD 0€0TIM 868/114 PIOLISOM
ve61 WG 0081 05615591 St —/+ 0bS 11oys 1TLTAM 868/11d PIoISOM
ve6l WG OILI 0061-0TS1 St —/+0€9 [1eys 0TLDIM 868/11d promsom
ve61 WG 00LI 00610181 TS+ LE9 [1oys S919ZN 868/11Y PIoyIsoA

Loge  (Anpiqeqoid %6)

QOURIRJOY  UBIPIN o3e pajeiqre) (d9) VIO [eLIDJRIA 4 ouqe] ‘ou IS s




187

TO61 BOUL ‘N 0TLI 0I61-0€S1 0S —/+ 029 [?ys 0¥0TAM €l/€1L I [0A0] edney
TO61 BOUL "N 0T8I 0S61-0891 0S —/+ 01§ [3ys 6£0TIM [AVSAND [ [0 edney
9661 IPTUYdS 0051 0¥91-0t¥1 8S —/+ tvy [eodreyd 1743492 £/80L eSuoejeIeH
€661 [[0MI5 79 19504 0991 0€81-0LYI 0S —/+ 069 [1oys STOIAIM 90ST/11d d JoATY DyEWE],
€601 1[9M3§ 29 19150 (0S91 SY8I-0811 0S —/+ 089 11oys PO 1AM 90S1/11d ed JoATY DyeWE],
€601 1[9oM3§ %9 19150 0651 09L1-0%¥1 S¥—/+0SL 11oys ErOo 1AM 90S1/1Td d JoATY Dyewe],
€661 [19M3G %9 1010 (0991 0581-06%1 S¥—/+0L9 [1?ys O TIPIM 90S1/1Td ed JOATY DEWE],
€661 [[9MI§ %9 19504 0191 06L1-S9%1 S€—/+0CL [1?ys 76 1M 90S1/11d ed JoATY DyEwWE],
€601 119M3§ 29 19501 0091 SLLT=09%1 SE—/+0¢L 11oys 06 1PIM 90S1/11d ed JOATY Dyewe],
[10C uosptaed 0091 0891-0S¥1 0S —/+ TEL 11?ys CSLLZN [4ranR:! roreSunejy
[10C uospiae@ 0991 0581-08%1 0S —/+¥L9 [1oys [SLLZN [4728%:! ToreSuney
[10Z uosptaed  0S91 0¥81-0LY I 0S —/+ 89 [1°ys 0SLLZN [4rAR: Toresunejy
[10C uospraed 0891 0881—00S1 0S —/+ SS9 1°ys 6VLLZN [478R: ToreSunejy
(ed sprefope))
9661 PIUYIS €661 UONNS  OFS] 0¥91-0t¥1 09 —/+ LO¥ [e0oIeyd 0€ELZN 80%/S0d BNIANOJ
(ed pajrem-ouo0lg)
9661 IPIWYIS (€661 UONNS  OFL] 06810161 0S —/+ 05T [eod1eyd [TELZN 1L£/S0d BNIgNOJ
€00T v 12 uopng ¥ 0SLI 0sT> [eodreyd IVELZN S61/50d I11 ea1y ed enuanog
Lose  (Lupqeqord o66)
Q0URIRJAY UBIPIN  9Fe pajeiqie) (d9) viID [eLIR)BIA & ouqe] ‘ou )1 BSIIN




Prehistoric Use of Obsidian and Chert in the NZ's North Island
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