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Abstract 

This thesis exammes a lithic assemblage from Cat's Eye Point (142/4), 

Kakanui, North Otago, New Zealand. This Archaic site was excavated during 1996 

and 1997 and the lithic assemblage was collected from 4 lm2 excavated during these 

two seasons. Previous studies of lithic material from New Zealand and the Pacific are 

reviewed to indicate the range of information that can be gained from lithic analysis. 

Themes of research in the North Otago region are also examined to place Cat's Eye 

Point into its regional context. 

This thesis had three main areas of investigation. The first involved a 

descriptive and technological analysis of the debitage using mass flake analysis 

(MF A) and individual flake analysis (IF A). Formal artefacts, such as hammerstones, 

blanks, and preforms, were also examined. Secondly, spatial analysis was used to 

determine if the lithic assemblage could be used to infer intra-site activity areas. This 

was conducted by analysing macro- (flakes larger than 3mm) and microdebitage 

(flakes less than 3mm) by examining the range of material types. The third area of 

investigation examined debitage recovered from 6.4mm (1/4 inch) and 3.2mm (1/8 

inch) sieves to determine if any significant technological information was gained by 

debitage from the 3 .2mm sieve. 

The conclusions of this study indicate that there were two methods of basalt 

cobble reduction at Cat's Eye Point for adze production. Adze production at Cat's 

Eye Point was opp01iunistic and the non-local material curated. The results of the 

debitage analysis indicate that the entire sequence of adze manufacture did not occur 

in the excavated area of Cat's Eye Point and initial cobble reduction probably 

occurred on the adjacent beach where the cobbles are found today. Consequently, 

coastal rock outcrops, even without evidence of associated debitage, must be viewed 

as potential sources of rock for stone tool manufacture unless determined otherwise. 

The spatial analysis detected two activity areas and a disposal area at Cat's Eye Point. 

The analysis of the 6.4mm and 3.2mm debitage found that no significant 

technological information was gained by examining the smaller flakes. 
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Chapter One 

Introduction. 

Stone artefacts collected from an archaeological context can be analysed 

usmg a wide range of methods to reconstruct prehistoric human behaviour. 

Technological analysis, spatial analysis, sourcing studies, and use-wear analyses 

provide information that enhances our understanding of prehistoric lifeways. This 

thesis examines debitage (the by-product of stone tool production) as well as formal 

artefacts, and explores the theories that can aid the study of stone tool manufacture. 

Experimental lithic studies began in the late 19th and early 20th century 

(Evans 1860, 1872; Holmes 1890, 1894; Johnson 1978) but, until the 1940's, 

research was based on distinguishing naturally broken stone from flakes produced by 

humans (Amick et al. 1989:5; Holmes 1890; Pond 1930). Determining stone tool 

function, during this period, was not a concern (Vaughan 1985). 

During the 1960's the flint-knapping skills of Bordes, Tixier, and Crabtree 

were acknowledged, and technological problems, such as how to replicate specific 

types of tools, began to be addressed (Amick et al. 1989:6). Also during the l 960's, 

the study of use-wear was introduced to the West after Semenov's (1964) work was 

translated, from Russian, into English (Vaughan 1985). 

In the 1970's, archaeologists began investigating variability in debitage 

assemblages by comparing them with experimentally produced assemblages (Amick 

et al. 1989). There was also increased interest in deriving teclmological information 

from waste flakes. Yerkes and Kardulias (1993 :90) state that since the l 960's more 

attention has been placed on the field context of lithic artefacts and on the mechanics 

of stone tool production and use. 

During the 1980's and 1990's a range of approaches to lithic assemblages 

have been used (Ahler 1989; Fladmark 1982; Sullivan and Rozen 1985). These draw 
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on methods developed during the previous decades, although some have not been 

without debate (Amick and Maudlin 1989; Ensor and Roemer 1989; Janes 1989; 

Keeley 1980; Odell and Odell-Vereecken 1980). Methods have also been borrowed 

from other disciplines such as geography and sedimentology. 

The changes in the study of lithic materials were affected by two 

developments in archaeology. Firstly, a theoretical change was introduced with "new 

archaeology" in the 1960's and the adoption of scientific methods to help understand 

prehistoric behaviour (for example, Binford and Binford 1968; Church 1994). The 

second change was methodological, created by the use of geochemical techniques 

that enable archaeologists to characterise lithic materials (Church 1994:2; Luedtke 

1978, 1979; Weisler 1997). 

The recognition of waste products from lithic manufacture, changed the idea, 

proposed by early archaeologists, that finished tools were the sole suppliers of 

information regarding prehistoric manufacturing techniques. Crabtree (1972:58) 

recognised that "debitage flakes usually represent the various stages of progress of 

the raw material from the original form to the finished stage". By using his 

definition, archaeologists can utilise debitage to determine the manufacturing 

sequence of stone tools and apply it to questions of procurement, social organisation, 

and tool use. This study will follow Crabtree's definition of those waste products, 

termed debitage (Crabtree 1972:58). 

Debitage analysis can provide information on the use of tools and curational 

practices by prehistoric people. However, the main emphasis placed on debitage 

analysis is to determine how stone tools were manufactured. Depending on the 

research question, archaeologists draw on different types of analyses to gain 

information from debitage. The methods of analysis can include: technological 

analysis, sourcing studies, use-wear, and spatial studies. Despite the prevalence of 

debitage in many Oceanic archaeological sites, only a minimal amount of material 

has been analysed. This fact is highlighted when compared with the amount of 

debitage analyses conducted on European and North American assemblages. 

There are important questions regarding Pacific prehistoric societies that 

could be answered by examining debitage and finished tools. These include the 

treatment of tools in prehistoric society, the investigation of prehistoric exchange 

networks (Weisler 1997), and why changes occur in the types of raw material 

selected for adze manufacture in New Zealand. 

A New Zealand (or Pacific) lithic assemblage can contain a wide range of 

material including tools and the remains of their production. This is best indicated by 

Figure 1.1 which shows some of the many categories possible in a lithic assemblage. 

2 



Introduction 

The tool category contains two sub-groups; one which is based on the implements 

used to produce stone tools and the other group contains the tools produced. It is 

within this group that an adze can be placed, possibly the most well known stone tool 

type from New Zealand and other areas of the Pacific. 

10.tanes / ,f:;;astJS Fiai<.es 

Flake D ebitag e 

~-
'\ 

\ 

'\ 
\ 
\j 

t 

- - - - -Tools - - - - LITHIC ASSEMBLAGE.....------

Lures 
J 
' ,' 

/ 

(J rlt~(iers 

1.:::l.tes 

Cores 
/ 

I 

/ 
/ 

/ 
Non-Flake 
Debitage 

Figure 1.1. A lithic asse1r1blage using some New Zealand examples. 

Another feature in Figure 1.1 is the difference between non-flake and flake 

debitage. The difference between the two is that the flake debitage category contains 

flakes; pieces of stone that have attributes such as a bulb of percussion, striking 

platform, dorsal scars, and/or cortex (Figure 1.2). The non-flake debitage category 

can contain other remnants of tool manufacture such as a core. 
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Cortex 

Bulb of ---,f..'-"t,,-' 

pcrcuss1011 

Ripples 

Ventral Dorsal 

Figure 1.2. Ajlake and its attributes. 

Some investigations of lithic assemblages are "technological". Technological 

studies are "concerned with the principals, processes and techniques used to 

manufacture stone artefacts" (Witter 1985 :20). Technology is an all encompassing 

term that can be applied to all the categories shown in Figure 1.1. The relationship 

between tools and the waste products can be seen in Figure 1.3. The term "removal" 

refers to an object removed during the production process. 

T 
E 
c: 
H 
N 
0 
L 
0 
Ci 
\'" 

Core 

Removal 

FUNCTIO f\J !' USE 

Product By-product 
(tool) (non-tool) 

Blade Bla1je Core 

Ultilize1j Flake '1..",,i'asie Flake 

Figure 1.3. The relationship between a lithic assemblage and a technological 

investigation using some New Zealand artefacts. Adapted from Steffen et al. (1998). 
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Introduction 

1.1 The present study 

The lithic assemblage examined in this study is from Cat's Eye Point, (J42\4) 

Kakanui, North Otago, New Zealand. The North Otago region is an area which is not 

considered to be an im1ovative area of adze manufacture (Anderson 1982a), however 

this should not preclude study of material from the area. The areas where adze 

manufacture was important during prehistory in New Zealand, include the Southland 

and the Nelson/Marlborough regions, of the South Island, and Tahanga Quarry in the 

North Island (Figure 1 .4). 
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Figure 1.4. Map of New Zealand localities mentioned in this chapter. 

This study will examine the manufacturing sequence of the tools at Cat's Eye 

Point, but will also consider some other issues in New Zealand lithic studies. The 
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Introduction 

study can be divided into three main areas as outlined below. 

• A description and technological analysis of the assemblage. 

The assemblage was examined so that a basic description could be provided 

and a technological analysis conducted. The technological study involved using a 

combination of mass flake analysis (MF A), an approach advocated by Ahler (1989), 

and individual flake analysis (IF A) which is most commonly linked to Sullivan and 

Rozen ( 1985). 

The debitage was separated into categories based on size and dorsal surface 

characteristics of each flake recorded. Also, as part of the technological analysis, the 

non-debitage miefacts from the assemblage were examined. These include blanks 

and preforms of tools being manufactured. The debitage was compared to 

experimental data produced by Turner (1992) and Turner and Bonica (1994). 

Hammerstones were also studied as these play an impmiant role in the manufacture 

of stone tools. 

• An investigation of the .spatial distribution of the assemblage using macro- and 

111 icrode b itage. 

The excavation at Cat's Eye Point totaled 41.5m2 which exposed a relatively 

large proportion of the site. A large concentration of basalt flakes was found in a 2m 

by 2m area. After this discovery the author decided to investigate the spatial 

distribution of stone material over the rest of the excavated area. Two approaches 

were used to investigate the spatial distribution: (1) the examination of 

macrodebitage and (2) microdebitage. Macrodebitage was defined to include the 

flakes recovered from the 3 .2mm sieve. Microdebitage was defined as flakes smaller 

thm1 3mm. The microdebitage was also used to determine whether the macrodebitage 

had been subjected to any post-depositional alteration. 

Evaluating methodologies and considering the variation within the assemblage 

with different sieve sizes. 

Microdebitage was examined to determine whether it could pinpoint areas of 

lithic manufacture. The use of microdebitage may be applicable when m·chaeologists 

cannot excavate a site and only sediment samples can be taken. 

A sample of flakes recovered from the 3.2mm (118th inch) sieve was 

examined to determine if they provide additional technological information. This is 

an evaluation of methodologies that use flake material from ce1iain size classes and 

exclude flakes smaller thm1 a certain size. 
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The material collected in 6.4mm (1/4 inch) and 3.2mm sieves was examined 

to determine whether there were significant differences in stone types represented. 

The majority of screen size analyses in the past have focused on faunal remains and 

find significant differences in faunal representation (Butler 1988, 1994; Clason and 

Prummel 1977; Gordon 1993; Nagaoka 1994; Talbot 1996). It was decided to 

determine whether these differences reflect artefact abundance. 

1.2 Thesis structure 

This thesis contains a further five chapters. Chapter Two reviews lithic 

studies in the Pacific with a focus on the various avenues of investigation that 

debitage and lithic analysis can follow. The range of stone tools present in the 

Pacific are discussed as are manufacturing sequences of adzes, which the most 

commonly studied of all the tool types present in the Pacific. 

Chapter Three examines the themes of research in the North Otago region to 

place the assemblage from Cat's Eye Point into its regional context, and provide a 

basic review of the regional archaeology. There is also a discussion of past lithic 

studies in the North Otago region. 

Chapter Four presents the materials and methods utilised in this study. 

Chapter Five presents the results of the study of the assemblage and focuses on the 

material in the assemblage. Chapter Six contains a discussion of the results reached 

in this study. It also presents the problems encountered during the course of the 

research and the identified areas of future research in North Otago. Chapter Six also 

outlines the conclusions reached in this study. 
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Chapter Two 

Lithic Studies 

A debitage assemblage lends itself well to descriptive analysis but it is not 

the only method that can be used. The following discussion examines the issues 

involved in lithic analysis and demonstrates the range of questions which lithic 

studies can be used to answer, indicating that a purely descriptive analysis of lithic 

assemblages does not utilise the assemblages' full potential. 

2.1 Types of lithic analysis 

2.1.1 Technological analysis 

Technological analysis describes the manufacturing sequence of stone tools 

usmg debitage, blanks, and preforms. The manufacturing process of a tool is a 

continuum, but there are teclmological stages that can be defined (Cleghorn 1982; 

Williams 1989:14). Definition of these stages has been achieved by experimental 

lithic reduction and refitting, and flakes indicative of specific technological stages 

have been identified (H. Leach 1984; Turner 1992; Williams 1989). 

Initially, technological analysis involved the study of finished tools, but this 

has progressed to the examination of debitage produced from the manufacture of 

different types of tools. The analysis involves the study of techniques used to 

manufacture a tool, such as the techniques of reduction, grinding, and polishing as 

well as the tool's maintenance. Technological analysis can also include the study of 

hammerstones, which may be correlated, with certain stages of the manufacturing 

sequence. 

Technological analysis is not restricted solely to the examination of stone 

tools. For example, Widdicombe (1997) examined shell adzes from the Marshall 

Islands. With lithics, a technological analysis involves the determination of how 
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flake or core tools were manufactured. A general discussion of technological 

analyses by Yerkes and Kardulias (1993:91) states that many lithic analysts poorly 

understand this method. This type of analysis has also been termed "manufacturing 

sequence" (Williams 1989) and "reduction sequence" (Magne 1989). 

The focus of many lithic studies is the reduction sequence of a tool. To 

investigate how a tool was manufactured, an archaeologist examines the flakes that 

are present in the assemblage, and groups them into classes based on the flake 

attributes. There are two methods of investigating reduction, flake aggregate analysis 

(also called "mass flake analysis" or MFA) (Ahler 1989) and individual flake 

analysis (IF A) (Sullivan and Rozen 1985). Flake aggregate analysis involves 

studying the characteristics of the complete assemblage collected from a "meaningful 

archaeological context" ( eg. Ahler 1972, 1989; Stahle and Dunn 1982; Turner 1992). 

An individual flake analysis examines all the attributes of flakes in an assemblage 

and flakes are classified by a typology (Magne 1985; Sullivan and Rozen 1985). 

Some authors believe that an IF A is best suited to a small assemblage (Turner 1992). 

Shott (1994) and Morrow (1997) have both suggested that IFA and MFA are not 

mutually incompatible and that a combination of the two might prove worthwhile in 

some studies. 

The basic premise associated with reduction sequences is that flakes decrease 

in size as the manufacture advances (Crabtree 1972; Turner and Bonica 1994). An 

examination of the manufacturing sequence should follow the raw material from the 

initial stage of procurement, whether the rock originates from cobbles or is quarried 

from a rock face, through to the reworking of the tool as a result of breaking. The 

reworking and conservation of a tool are incorporated into the concept of 'curation', 

which is another stage in the life of a stone tool. 

Williams (1989) developed an adze manufacturing sequence. He formulated 

that there were five stages in the production of an adze in the Mauna Kea Adze 

Quarry, Hawai'i. Other authors have a larger number of stages. For example, 

Kronqvist (1991: 139), in his study of the Tahanga adze quarry, formulated 11 stages 

which are similar to William's stages, but include hafting, use and discard as separate 

stages. The following table (2.1) is a summary of some of the stages that can be 

identified in a manufacturing sequence. 

The manufacturing stages for each archaeological locality are different. The 

stages that Kronqvist (1991) presents for the Tahanga quarry cannot necessarily be 

applied equally to material from a different time period or to other raw material from 

New Zealand. Morrow (1997:53) states that one important aspect oflithic analysis is 

diversity of reduction strategies employed ( cf. Newcomer 1975). This is of interest in 

9 



Lithic Studies 

the Pacific, including New Zealand, when examining the different reduction 

strategies that have been identified. 

Table 2.1. Adze manufacturing stages, adapted from Williams (1989:49-60) and 

Kronqvist (1991: 139). 

Stages of adze manufacture 

l. Raw material selection: obtaining the raw material. 

2. Primary reduction: reducing the selected raw material into a 

regular shape by removing the excess mass as efficiently as possible. 

3. Secondary reduction: producing a preform, with or without tang, 

ready to be ground and polished. 

4. Hammerdressing/Pecking: a process used to remove flake scars prior to 

grinding or as an alternative to flaking. 

5. Grinding: removal of flake scars and smoothing of the preform 

surface using an abrasive grit. 

6. Polishing: imparts a very smooth finish on the cutting surfaces. Often 

confined to the bevel area of the adze. 

7. Rejuvenation: fixing the tool after breaking during use, maintenance 

to prevent damage. 

8. Discard. 

Morrow states: 

"different reduction strategies possess various advantages and 
disadvantages that are relevant to such issues as raw material 
availability, mobility and exchange. Lithic reduction strategies also 
play an important role in contributing to the overall structure of lithic 
technology, that is, how the raw material manufacturing processes 
and resulting tools are all inter-related" (Morrow 1997:53). 

Cleghorn (1992) presents another reason for the continued analysis of 

technology. In Hawai'i there is insufficient evidence to develop an adze sequence 

based on stylistic change. The adze kit was variable and a site cannot be assigned to a 

cultural period based on adze style. For example, a rectangular cross-sectioned adze 

cannot be assumed to have come from a late archaeological site (Cleghorn 

1992:143). 

The two main methods used to understand a manufacturing sequence are: (1) 

examining archaeological material; or (2) examining archaeological material in 
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conjunction with experimentally produced artefacts. The premise of the latter method 

is that clebitage cannot be examined without the use of a modern analogue for 

comparison (Flenniken 1981; Williams 1989). This is the approach used in MF A. 

H. Leach (1984) demonstrated that the sole use of archaeological material 

can be conclusive in determining manufacturing sequences. She reconstructed the 

reduction sequence of stone blades using the "jigsaw" technique, where flakes are 

refitted back into their original places on the core. Nearly 30% (by weight) of the 

assemblage from Oturehua, New Zealand, was reconstructed in this manner (H. 

Leach 1984:108). 

Experimental production of Tahanga adzes produced debitage from all the 

reduction stages of the adze (Turner 1992). This included blanks, flake blank 

roughing out, cobble blank roughing out, flake preform fine trimming, cobble 

preform fine trimming, final trimming, edge straightening, the reworking of broken 

adzes, and the reworking of broken preforms (Turner and Bonica 1994:13-14). These 

experiments produced flakes that can be used for comparison with archaeological 

assemblages. 

The results of the analysis showed that the Tahanga quarry had two dominant 

manufacturing stages: (1) the selection, testing, and breaking up of parent material 

into blanks; and (2) the roughing out to achieve the outline of the adze (Turner and 

Boni ca 1994 :27). Material from sites further away from the quarry showed that more 

advanced stages of manufacture were occurring (for example, refinement of adze 

shape, preparation for hammerdressing, and grinding) away from the quarry. The 

debitage assemblages recovered at sites away from the quarry have flakes indicative 

of reworking. This illustrates that the value of the material from the quarry increases 

with distance from the source. This conclusion is based on flake size distributions, 

cortical and secondary scarred flakes, and striking platform angles (Turner and 

Bonica 1994:27). Hammerdressing and grinding leave no debitage, only grinding 

stones (hoanga) and hammerstones. This does not mean however, that there may be 

no microdebitage. The microdebitage remains of hammerdressing and grinding have 

not been considered in the Pacific. As microdebitage is best detected through the 

examination of sediment, samples should be collected from sites to facilitate 

microdebitage investigations of manufacture, hammerdressing and grinding. 

The type of raw material can also necessitate the use of different reduction 

techniques utilised. In the manufacture of adzes in New Zealand, reduction 

techniques changed with the adoption of greywacke and gabbro as tool materials. 

These materials have poor flakeability but are easier to grind and hammerdress 

(Turner 1992). 
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In their study of volcanic glass debitage Schousboe et al. (1983) dete1mined 

the influence that glass type had on core reduction. The authors concluded that 

material type is not a variable in flake production: there are no real differences 

between trachyte and basaltic glass (Schousboe et al. 1983 :3 59). An analysis of the 

cores revealed that during the reduction sequence hard hammer percussion was used 

in association with a hand held reduction technique and the bi-polar technique was 

used when the core became small or started off small. Core rotation also facilitated 

the removal of the maximum amount of material (Schousboe et al. 1983:362). 

These examples indicate that Morrow (1997) is justified in stressing the 

continued study of reduction strategies. When we become aware of the prehistoric 

influences and the range of variability in reduction strategies, then archaeologists will 

understand the contribution lithic technology played in prehistoric society. 

1.3.2 Microdebitage analysis 

Debitage of varying size 1s produced during lithic manufacture so 

archaeologists are not restricted to the analysis of debitage that is visible to the naked 

eye. During the past 15 years there has been a new development in lithic studies, the 

study of microdebitage. Fladmark (1982) introduced this technique to archaeologists 

for use as an indicator of past lithic reduction in a site. Adapting methods from 

sedimentology, Fladmark defined microdebitage as all flaking residue less than Imm 

in maximum dimension (1982:205). More recent studies have changed the maximum 

dimension to 2mm, and have recognised that there are also other microartefacts 

(Madsen 1992; Sherwood and Ousley 1995; Sherwood et al. 1995). 

Microartefacts have a similar application to the understanding of prehistoric 

human behaviour as macroartefacts but they also present different information from 

macroartefacts. Microdebitage has been used to investigate "activity areas" (Metcalfe 

and Heath 1990; Rosen 1989; Simms and Heath 1990; Vance 1987a, 1987b), 

assemblage composition (Hull 1987; Simms and Heath 1990), and site formation 

(Hull 1987; Rosen 1993; Simms and Heath 1990; Stein and Teltser 1989). Many of 

these studies use microdebitage to reinforce the data obtained from the 

macrodebitage and other areas of archaeological analysis. Microartefacts (which 

include microdebitage) are therefore complimentary to other data forms (Dunnell and 

Stein 1989:39). 

1.3.3 Determining the uses of tools 

To determine the use of tools, there are two paths of investigation. The first is 

the use of ethnographic information collected over the past 200 years in the Pacific. 
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There are numerous problems associated with this, but the most important is that by 

using this information, it will not be specific to the individual tool being analysed, 

but a general idea developed by a person who may not have necessarily understood 

the function of the tool. 

The second method of determining tool use is through the application of use

wear analysis. The potential of this was recognised in the mid 1960's following the 

translation, into English, of work conducted by Semenov (1964). Experimental 

studies by Semenov demonstrated that it was possible to determine tool function 

(Semenov 1964). 

Many studies of use-wear have been conducted in the Americas and Europe 

but few in the Pacific. Some archaeologists have voiced their disapproval at the 

results gained from use-wear analysis. This is the result of the lack of specific 

methodology in studies as well as the often inconclusive results that have been 

gained from analysis. The role of blind tests is especially debatable. 

In New Zealand, the focus of use-wear studies has been on silcrete 

implements. Kooyman (1985) found that use-wear on silcrete implements was not 

evident if they had been used on soft materials such as meat, vegetation and hides. 

Following Kooyman's results, O'Reilly (1995) examined the edge wear on silcrete 

blades. Experimental silcrete blades were produced and examined for wear after tests 

involving wood and bone. Using blind tests, O'Reilly found that he could identify the 

material used but could not accurately determine the action, angle, or amount of time 

the implement was used (1995: 165). 

In the application of this method to archaeological silcrete blades O'Reilly 

found that the blades were probably used with wood (1995:166). He states that the 

archaeological context of the blades does not support the hypothesis that the blades 

were associated with bone, but suggests that taphonomy may explain the lack of 

evidence for wooden artefacts (1995:166). Although taphonomy is important, so too 

are post-depositional effects. Levi-Sala (1986:240) believes that post-depositional 

damage and markings on stone tools can be confused with use polish and edge wear. 

Schmidt (1993) showed that use-wear on experimental silcrete blades was 

produced by hardwood (for example, manuka). The experimental assemblage was 

compared to an archaeological assemblage from Pleasant River and it was 

determined that the flakes were used in conjunction with hardwood. Schmidt 

(1993: 166) believes that use-wear produced by cutting meat will not show on silcrete 

as the rock itself is too hard to be affected by meat. He states that in terms of silcrete 

blades there are two alternatives in terms of which material would cause use-wear. 

The options include bone and hardwood ( 1993: 166). 
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In their Hawaiian study Schousboe et al. (1983) conducted an edge-wear 

analysis on volcanic glass flakes and reflected the uncertainty of their use-wear study 

by stating that they were not prepared to make statements on the functions of the 

flakes (Schousboe et al. 1983:368). 

As these examples have shown, archaeologists have been faced with many 

problems when trying to determine use-wear. The best solution at the current time is 

to record the use-wear but not try to analyse it further. Being aware that flakes and 

tools were utilised is sufficient when we cannot gain a definite answer. If use-wear is 

to be recorded, then there is a need for standardisation in the recording of use-wear. 

2.1.4 Curation, expediency, and technological organisation 

The investigation of debitage can reveal behavioural attitudes that people had 

towards their tools, including the acquisition of the rock or the value placed on the 

rock. This concept is based on ethnographic analysis conducted by Binford (1968). 

As an aim of archaeology is to reconstruct the behaviour of prehistoric populations, 

analysis of debitage may reveal attitudes towards material and tools. The studies of 

technological organisation have been applied mainly to the activities of 

hunter/gatherers but less frequently to sedentary populations. The theories of 

curation, economising behaviour, and technological organisation all include the same 

ideas but the different nomenclature is a result of the continual development of the 

original theory. 

Curation is a theoretical concept that was adapted from ethnographic studies 

by Binford after his work with the Nunamiut Eskimos (Binford 1973 :242). Using 

ethnographic information Binford postulated that the archaeological record could be 

affected by prehistoric populations' attitudes towards tools (Binford 1973 :242). 

Binford's initial definition of curation involved a tool which "once produced or 

purchased is carefully curated and transported to and from locations in direct 

relationship to the anticipated performance of different activities" (Binford 

1973 :242). Following Binford's application, the concept has been applied to stone 

tools from Europe and the Americas to determine reasons for the retouching and 

recycling of the tools. 

Bamforth (1986) reviewed Binford's concept of curation and redefined 

curated tools as : 
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"tools that are effective for a variety of tasks, are manufactured in 
anticipation of use, maintained through a number of uses, transported from 
locality to locality for these uses, and recycled to other tasks when no longer 
useful for their primary purposes" (Bamforth 1986:38). 

An example from the Pacific are adzes. Their curation involves being passed down 

through generations, and in New Zealand, some have become ritual tools after being 

continually curated (Best 1977:331 ). 

Since Binford's initial application, the concept of curation has evolved and 

new variables that affect behaviour have been introduced. The debate continues as 

Bamforth (1986:48) concluded that "tool curation is a complex set of behaviours that 

cannot be explained by any single factor." This has recently been supported by Odell 

(1996:56). 

Bamforth's conclusion may be reason for Nelson (1991) coining the term 

"technological organisation". Nelson (1991) uses this term to define a concept that 

includes both curation and expediency. She states that the study of technological 

organisation involves "the study of the selection and integration of strategies for 

making, using, transporting, and discarding tools and the materials needed for their 

manufacture and maintenance" (Nelson 1991:57). Added to the ideas of curation and 

expediency, Nelson also introduces a third related concept termed "opportunistic 

behaviour" (1991 :62). Nelson contrasts this term with expedient behaviour and is the 

response to immediate, unanticipated conditions. To clarify the three theories Nelson 

summarises: 

" Opportunistic designs and distributions are conditioned primarily by 
specific environmental and behavioural contexts, while designs from 
strategies of curation and expediency are conditioned by both the 
specific context and the broader context of planning (Nelson 1991:65 
emphasis added)." 

Odell (1996:62) uses the term "economising behaviour" to define the 

conservational response that is manifested through manufacture or use. Economising 

tool users make more tools than usual out of the available resources. They also 

prolong the lives of the tools through reshaping, resharpening, or rehafting; or utilise 

tools with greater intensity (Odell 1996:62). Evidence of this can be seen in the 

archaeological record; in the form of polished adze flakes from Pitcairn island (A. 

Wilson 1996a), and the recycling of adzes at Shag River Mouth, New Zealand 

(Smith and Leach 1996). 

Hayden et al. (1996: 10) present the variables that are now considered to be 

part of the economising behaviour theory. These are: (1) portability; (2) time 

constraints; (3) differential requirements of maintainability and reliability in certain 

15 



Lithic Studies 

situations; (4) flexibility; (5) versatility; and (6) longevity. 

The intenelationship of these variables affects the production of stone tools 

and whether the tools are saved ( curated) or discarded ( expedient). Within the 

Pacific, a great deal of energy was put into making adzes, hence the theory of 

curation and its related ideas can be applied to the remnants of the reduction 

sequence and the finished product. Because adzes were an important tool for the 

prehistoric people of the Pacific, a comprehension of the functional changes that 

adzes went through during their use-lives, as a result of curation, would lead to a 

greater understanding of technology in the prehistoric record. A study of the adzes 

from Shag River Mouth by Smith and Leach (1996) is a start in understanding the 

use-life of adzes in New Zealand, however, there is a great need for continued 

examination of the curation of adzes and other stone tools. Identification of curating 

activities is not restricted to the examination of finished tools as they can often be 

recognised in debitage assemblages as polished flakes (A. Wilson 1996a). 

Many contemporary lithic analyses are based on the concept of technological 

organisation. Morrow (1997:52-3) states that: 

"pertinent to this approach is the understanding of how prehistoric people 
provisioned themselves with tools, why they selected some technological 
design options over others and how their lithic technology was adapted to 
other conditions of life." 

Smith and Leach's (1996) study has identified the potential information that 

could be gained from adzes in New Zealand and the Pacific. Further investigation of 

raw material procurement strategies may indicate that hypothesised trading networks 

may have existed in forms different to what we currently assume. 

2.2 Quarry analysis 

2.2.1 What raw material was used? 

The source of the raw material used in stone tool production in the Pacific 

has recently had an increased emphasis. This emphasis has not focused on how the 

material was obtained for tool production, but rather determining where the actual 

source of the raw material was. This focus on sourcing studies, although important 

for determining the location of quanies and for analysing interaction, does not 

provide archaeologists data on how material was initially obtained prior to the 

manufacture of implements. 

The initial acquisition of the material has been stated by Williams ( 1989) as 

being the first stage in the reduction sequence. The form that the raw material takes 
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will influence the method of reduction. Work conducted mainly in New Zealand has 

suggested that there are various means for quarrying raw material. The types of 

material used for adzes and blades include: basalt, andesite, nephrite, obsidian, 

greywacke, silcrete, and argillite. 

Possible tool stone must have the necessary qualities of elasticity and 

homogeneity as well as being cryptocrystalline, isotropic, and highly siliceous 

(Cotterell and Kamminga 1990:127; Crabtree 1972:5). Certain sources of basalt, 

chert. and obsidian in the Pacific have the desirable qualities, and the exploitation of 

these stone types results in the development of a quaJ.Ty site. 
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Figure 2.1 Stone Quarries in the Pacific (from H Leach, 1993b) 

The geological nature of the Pacific affects the availability of stone tools in 

some locations. The Pacific is divided into two parts geologically due to what has 
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been termed the "andesite line" (Thomas 1963 :9). The andesite line represents the 

boundary between the continental landmasses to the West, and the oceanic islands of 

the Pacific to the East. To the West of the andesite line are islands such as 

"Kamchatka, Japan, Mariana Islands, Yap, New Guinea, the Bismarck Archipelago, 

the Solomons, Fiji and New Zealand" (Thomas 1963:9; Weisler 1993d:6). These 

Pacific islands contain "characteristic continental rock forms, such as metamorphic 

rocks, sediments such as coal and clay, and intrusive and volcanic rocks" (Thomas 

1963 :9). In contrast to the above, the "Oceanic" islands of the Pacific, which lie east 

of the andesite line, are comprised of basalt topped with platforms of reef corals and 

atolls (Thomas 1963 :9). Thus, the continental islands of the Pacific have more 

geological variability for manufacture of stone tools than those of eastern Pacific 

(Thomas 1963 :9). 

Obsidian is restricted to regions of acidic volcanism and is specific to 

volcanoes with the appropriate magma for glass production. It is produced when lava 

cools and solidifies too rapidly for its atoms to organise themselves into minerals and 

the result is the natural glass called obsidian (Skinner and Porter 1987:71). The vast 

m,tjori1y of obsidian deposits are small, but generally obsidian sources can be 

characterised as having extremely large volumes of glass within restricted areas 

(Sheppard 1996: 100). 

Chert (which includes flint, chalcedony, jasper, siliceous sinter, and fossil 

wood) has a distribution unlike that of basalt or obsidian (Luedtke 1992:5). It is 

found in beds of layers or nodules associated with sedimentary geological deposits, 

or as relatively small scattered deposits associated with restricted sedimentary or 

volcanic formations (Sheppard 1996:100). The only way to obtain large quantities of 

chert is by quarrying into bedrock, although the simplest way to obtain chert is to 

collect it from streambeds that cross chert bearing deposits (Sheppard 1996: 1 O 1 ). 

Basalt is widespread and has large point surfaces available for exploitation 

(for example, the Tataga-matau, Samoa; Tahanga, New Zealand; and Mauna Kea, 

Hawai'i quarries). It is a fine-grained extrusive igneous rock predominantly 

containing olivine, pyroxene, and plagioclase feldspar (Skinner and Porter 1987 :73). 

The rock at the above quarries occurs as cobbles or slabs of convenient size and 

shape for adze production. This attribute is important given the extreme difficulty of 

quarrying massive bedrock deposits (H. Leach 1990). Specific flows of the best 

quality rock within quarries were utilised for tool manufacture, for example the 

Tautama Quarry, Pitcairn island (Gathercole 1964). 
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2.2.2 Issues involved in quarry analysis 

Production in a prehistoric quarry was closely linked to exchange (Earle 

1982). As quarries were the sources of exchanged material, and had a link with all 

other parts of the prehistoric system, much of the behaviour taking place throughout 

the system will influence the behaviour at quarries (Torrence 1984:50). 

Consequently, behavioural information should be recoverable from the 

archaeological remains at quarries and workshops. 

The potential of quarry analysis has been recognised by lithic researchers, but 

has been neglected in terms of the actual research that has been conducted (Ericson 

1984; Singer 1984; Torrence 1984). Ericson (1984) believes that tool production at 

prehistoric quarries was controlled by demand for the raw material through a series 

of poorly understood mechanisms. By examining these mechanisms in the context of 

regional exchange, the relationships between technology, production, and exchange 

can be more fully investigated (Ericson 1984).The study of quarry sites contributes 

not only to the archaeological interpretation of a region. An individual quarry cannot 

be adequately understood if it is not put into the general context of a region (Purely 

1984:119; TmTence 1984:62). Quany sites, according to McCoy (1990:87), have 

been viewed by archaeologists in narrow utilitarian terms. McCoy (1990:87) believes 

that quarries are seen as: 

"(a) adaptive responses to a pervasive environmental 'selection pressure' in 
the uneven and often highly localised occunence of tool-quality stone and (b) 
nothing more than 'special purpose' sites related to the fulfilment of basic functional 
needs and 'embedded' in the logistics of food getting activities". 

In many quarries archaeologists only locate manufacturing by-products and tools, 

making social inferences difficult (McCoy 1990:87). 

The analyses of quanies can be used to answer questions regarding social 

organisation and prehistoric interaction both within the site and on <1 regional scale. 

Quarry analyses can be applied to the reduction sequences and technology utilised at 

specific locations during prehistory. On Rapa Nui (Easter Island) the prehistoric 

inhabitants used tolci, "stone picks" made of basalt, to quany the famous moai from 

the outcrop (Bahn 1993:84; Skjolsvold 1994:95; Van Tilburg 1994:21). This 

contrasts with other quarry sites throughout the Pacific, where in many cases the 

simplest method of obtaining raw material is by selecting the locally available 

cobbles or boulders. 

The sources from which adze and tool rock were gained in New Zealand 

prehistory include water rounded boulders (Haast 1879) and large outcrops where 

hammerstones and fire were used to remove the rock (Best 1974; Skinner 1914), 
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although H. Leach has stated that the evidence for the use of fire is weak (1990:376). 

Other methods for obtaining raw material include: the use of natural cleavage planes 

to obtain slabs suitable for tool manufacture (Jones 1984); prolonged, directed 

pounding at perceived points of weakness to initiate fracturing (Bristow et al. 1985; 

Witter 1985); and accurately spaced percussion by quartering hammers along large 

boulders (Huffadine 1978). 

Various authors have used quarries to define whether specific stone types 

were exploited. For example, Gathercole (1964) found that on Pitcairn island there 

was the exploitation of specific flows of basalt. Analysing quarries gives the 

archaeologist information regarding prehistoric peoples' understanding of the 

geology of their environments. The reduction sequences can be determined by 

analysis of the discarded preforms/blanks, in conjunction with the flakes. To examine 

only discarded preforms in an archaeological context can produce biased results for 

the archaeologist, as the preforms were discarded for a reason. The reason for the 

discard must be determined before archaeologists can make inferences about the 

reduction sequence at a quarry. Therefore, it is advisable to be aware of the bias in 

the archaeological record and/or use debitage in conjunction with the analysis of the 

preforms and blanks. The examination of debitage is advocated as it contains the 

remains of successful manufacturing as well as unsuccessful attempts (H. Leach 

1984: 112; Turner 1992; Turner and Bonica 1994). 

2.2.3 Prehistoric interaction and exchange 

Besides furnishing information on the manufacturing process of stone tools, 

the analysis of assemblages from prehistoric quarries helps in the investigation of 

trade and exchange. Sourcing studies employ chemical and mineralogical analysis of 

debitage and other stone artefacts to determine from which quarry or geological 

provenience the material originated. Sourcing stone back to its original geological 

source allows archaeologists to determine the spatial and temporal extent of 

interaction in prehistory. For example, conclusions of a sourcing study by Weisler 

( 1 996) indicate that trading networks extended from Pitcairn island to Mangareva 

and Henderson island. 

Standard methods have been developed for sourcing obsidian and other 

volcanic glasses in the Pacific (Green and Kirch 1997). Using these methods 

archaeologists have been able to determine that during the Lapita period (3500-2000 

B. P), obsidian from the Talasea source, New Britain, spanned "6500 km from one 

end of its distribution to another" (Green and Kirch 1997:23). 

Other rock types that can be geo-chemically sourced in the Pacific include 
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chert, jade and oven stones (Sheppard 1996). Most recently in the Pacific basalt has 

been the focus of many studies (for example, Best et al. 1992; Rolett et al. 1997; 

We isl er 1993 b; Weisler and Kirch 1996; Weisler and Woodhead 1995). Basalt is the 

most abundant rock type in Oceania (Sheppard 1996) and the number of recent 

sourcing studies is a reflection of this. There is great potential for geo-chemical 

sourcing in the Pacific, and as the recent proliferation of studies show, it is a major 

area of investigation for archaeologists today. 

2.2.4 Social organisation 

The development of sourcing studies in conjunction with the location of 

quarry sites containing evidence for ritual behaviour, food residues and personal gear 

items, has resulted in quarries yielding information regarding social organisation. A 

pertinent example is Mauna Kea in Hawai'i. Information is not restricted to within 

the quarry (Cleghorn 1986; McCoy 1990) but surrounding it on a supra-local basis as 

at the Tahanga quarry in New Zealand (Turner 1992; Turner and Bonica 1994). 

Analysis of structures and artefact distributions provide information on not only 

access to the quarry but the organisation within the quarry. Structural remains at 

Mauna Kea indicate two separate groups within the quarry. McCoy states that: 

"this division may be based on occupational status and/or group membership 
at the community level. This may also be a symbolic linkage and opposition 
between two different communities and/or polities (McCoy 1990: 100)". 

The social organisation proposed for Mauna Kea by Cleghorn (1982; 1986) is 

refuted by McCoy (1990). Cleghorn believed that expert and novice toolmakers 

worked in different sectors of the quarry, while the better quality material being used 

by the experts, McCoy argues that current evidence indicates a period of 

intensification in tool manufacture, and the presence of different communities 

(McCoy 1990: 100). 

The Pu'u Moiwi Adze QumTy is also postulated to have been utilised by two 

different communities. McCoy et al. (1993: 150) state that this quarry, like the Mauna 

Kea QumTy, is a "common resource" rather than the exclusive property of one 

community. It is interesting to compare the above quarries with the presence of 

possible fortifications such as at the Tataga-matau Quarry, American Samoa (Leach 

and Witter 1986, 1990), and to speculate on how the prehistoric ownership of 

Tataga-matau compared to the ownership of prehistoric Hawaiian quarries. 

Investigations of reworking debitage may elucidate this issue. 

Turner (1992) studied the Tahanga basalt quarry, in New Zealand, to identify 
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and describe the manufacturing process that occuned at the site. Replication 

experiments were conducted to obtain information relating to the nature of the 

physical properties of Tahanga basalt. Flake assemblages from other localities were 

analysed with relevance to procurement, production, and distribution. It was found 

that the majority of the reduction sequence occurred at the quany. The flake 

assemblages from the other sites (those on the Coromandel, East Coast of the North 

Island, New Zealand) were produced as a result of use and reworking. The reworking 

is a reflection of the effort required in travelling to the quarry to make new adzes. 

This may offer an insight into the social organisation of the area and Turner 

(1992:283) suggests that "down the line transfer" occurred. 

2. 3 Spatial studies 

The use of spatial studies in archaeology was introduced during the l 970's as 

an adaptation of geographical theories developed over the last 30 years. The adoption 

of this theory was believed by archaeologists to be the key to understanding 

interaction spheres at every scale of prehistoric society. Clarke states that: 

"spatial analysis deals with human activity at every scale, from the traces and 
artefacts left by them or the physical infrastructure that accommodated them, 
to the environments that they impinged upon and the interaction between all 
these aspects" (1977:9). 

Spatial analysis is used in lithic analysis on two levels: (1) intra-site analysis 

and (2) inter-site analysis. It is the former that is of interest to archaeologists 

examining the social behaviour of one specific group of people. Various areas of a 

site were used in prehistory for different activities and the application of spatial 

studies can be used to answer questions such as utilitarian divisions of a specific area 

as well as social divisions. 

Clarke (1977) describes several theories commonly used in spatial studies 

and examines their usefulness and applicability to archaeological data. Most theories 

are from other fields and rarely fit archaeological data. They are limited to only one 

level of application (usually the macro level) or in special situations. Clarke 

(1977 :28) states that archaeologists should develop their own body of theory and 

statistics suited to all areas within spatial analysis. 

The interest in spatial analysis can be seen as a change in orientation from the 

study of objects to the study of relationships between objects and the 

aclmowledgment of its potential in the study of human behaviour (Huffadine 

1978: 15). This has caused a change in focus for archaeologists, with a shift away 
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from the sole study of artefacts to the analysis of the processes surrounding artefacts. 

2.3.1 Intra-site analyses 

Debitage can be used to determine different areas of use within an 

archaeological site. Studies examining the spatial distribution of debitage have 

determined social divisions (Cleghorn 1982, 1986; Witter 1985) and also utilitarian 

divisions (Carty 1981; Kornbacher 1992; Sullivan 1995) within sites. 

Social divisions within a site can range from a children's workshop (Witter 

1985) to the different areas in which the competent and novice lmappers are believed 

to have worked (Cleghorn 1982, 1986). In Witter's proposed children's flaking area, 

there were poor quality preforms and flakes. Witter believes that the people flaking 

in the area had a poor understanding of flake mechanics and used small 

hammerstones for the basis of the hypothesis that children were flaking in the area 

(Witter 1985:58-65). 

The supposition that past behavioural information can be deduced from the 

archaeological record has led to the development of the "activity area/tool kit" model. 

This model is used to partition the spatial variation of artefacts into components of 

past human behaviour, for example; food processing and cooking, tool production, 

sleeping, and entertainment (Carr 1984; Schiffer 1975; Whallon 1973; Wilhelmsen 

n.d.). 

Carty (1981) conducted an analysis of activity areas at Hawks burn, Otago, 

New Zealand. The hypothesis stated that if there was a functional difference between 

butchering areas, houses, and fabrication areas, then this would be reflected in the 

stone tool assemblage from each area. She determined that the activity areas may not 

have been utilised for one function. Use-wear analysis indicated that the following 

activities were conducted at the site: butchery, hide preparation, woodworking, and 

cutting. The proposal for the activity areas was found to be co1rect, with the 

exception of the area which was hypothesised to be a butchering area. There was 

more debitage located in this area than hypothesised so Carty decided that the loci 

had a multi-purpose communal focus (Carty 1981:83). 

The activity area concept operates on the assumption that artefacts are 

unevenly distributed at prehistoric settlements as a result of their separate utilisation 

in a variety of tasks undertaken at distinct locations within a settlement. To 

investigate spatial association of different tools and their location of use - we assume 

that artefacts were discarded at place of use and that our categories represent 

functionally discrete and significant units (Carty 1981:26). Rigaud and Simek 

( 1991 :200) state that there are two relevant dimensions of variation within an area; 
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spatial discreteness and content. They say that the analytical problem is to define 

areas within sites where individual activities occurred and to detect the specific 

artefact class associations that reflected tool kits employed in specific tasks (Rigaud 

and Simek 1991:200). Artefact concentrations can "map" activity areas, both at the 

macro- and micro-artefact level (Metcalfe and Heath 1990; Rigaud and Simek 1991; 

Rosen 1989; Simms and Heath 1990; Vance 1985). 

One problem of the activity area concept is that we do not know what effect 

cultural beliefs have on the organisation of a site. For example, we do not lmow what 

effect cultural ideas related to the concepts of tapu and noa had on the site layout in 

prehistoric Maori settlements. Ethnographic material shows that these concepts 

pervaded the whole of Maori life and no aspect of daily life escaped ritual restriction 

(Irwin 1984:14; Metge 1976). However, we cannot be sure that these ideas played 

such a large role in prehistory. 

Archaeological spatial distributions can be affected by numerous factors 

including: geological processes, local topography, social structure, and non-human 

animal site use (Rigaud and Simek 1991:200). Another complicating factor of spatial 

distribution is the effect of formal cleanup of manufacturing remains (also termed 

relocation (Harsant 1985) or secondary deposition) and casual tossing of tools 

(Keeley 1991:258). A further problem encountered in spatial analysis is that the 

artificial boundaries of an excavation do not always encompass the entire distribution 

of archaeological materials (Wilhelmsen n.d.). 

1.5.2 Inter-site analysis 

Determining cultural differences and similarities between sites is another type 

of study that can be facilitated by debitage analysis. This has been termed inter-site 

analysis. The assemblages at different sites can be indicative of different activities, 

such as different seasonal and specialist activities, rather than implying a different 

social group (B. F. Leach 1969:24). 

Analysis of debitage from Italy and Britain led Pitts (1978) to the conclusion 

that there is a manufacturing change in stone blades that can be seen through 

different time periods in Britain, whereas this does not occur in Italy. The change can 

be linked to glacial periods in Britain, which indicates that enviromnental change 

caused some prehistoric people to change their teclmology. There are areas where 

Pitts' study could have been more detailed, using non-metric data for example, rather 

than a flake length to breadth ratio. 

Differential access to quarry sites in Hawai'i has been shown by Schousboe et 

al. (1983). It was found that at three sites the volcanic glass had been exploited less 
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intensely than at other sites in the study. It was hypothesised that the inhabitants at 

the those three sites had better access to the raw material than the other sites in the 

sample (Schousboe et al. 1983 :363) although the difference could be explained if 

there are different types of sites being excavated. 

Burton's (1980) study of working floors revealed production differences 

between two English sites - Grime's Graves and Crickley Hill. The Crickley Hill 

assemblage suggests that no initial reduction took place at this site. There was 

evidence of reworking of the primary flakes into flake tools. Burton believes that the 

flakers at Crickley Hill were working on a small scale and this explains the small 

flakes present at the site. The small amount of debitage may also be a result of the 

distance to the source of the material. The source of the raw material was c. 80km 

away (Burton 1980: 13 7-8). The Grime's Graves material contrasts with this in that 

there are a large number of different flakes represented. There are small and large 

flake cores present indicating that more reduction was taking place at this location 

(Burton 1980:138). 

2.4 Lithics in the Pacific, what do we know? 

Archaeologists' knowledge of the stone tools used by early Polynesians has 

had a changing focus since the recognition of the total array of unfinished to finished 

stone tools in the archaeological record. Initially, it was finished tools that were the 

object of analysis, but recently attention has focused on unfinished tools and 

debitage. This new emphasis has provided archaeologists with information on the 

manufacturing sequence of tools, as well as the behaviour of the prehistoric 

inhabitants of the Pacific. As concepts within archaeology have changed, so too have 

analytical methods. Cleghorn (1984) discusses these conceptual changes and 

summarises the types of analyses that have been used in the Pacific. He states that: 

"there has been a conceptual shift from viewing adzes as curious 
objects, to using them to posit culture-historical relationships, to 
perceiving them as being the result of complex behavioural strategies 
and a pmi of the larger technological complex of aboriginal Polynesia 
(Cleghorn 1984:399)". 

In comparison with the rest of the world, there has been a limited amount of 

lithic analysis in the Pacific. Early archaeologists in the Pacific did not consider that 

tools were produced through a manufacturing sequence. Some researchers last 

century concluded that tools that were rough in appearance were intended for less 

important tasks (Rutland 1894, 1896; Cleghorn 1984:400). 

25 



Lithic Studies 

2.4.1 Adzes 

The most studied stone tool class in the Pacific is the adze (Figure 2.2) a tool 

that was used for woodworking and possibly gardening (Barber 1994; Davidson 

1967, 1971; Groube 1970). The adze has been the focus of archaeological research in 

the Pacific as it, and its manufacturing remnants, are some of the most durable items 

in the archaeological record. They have also been termed a "cultural fossil" of 

Polynesia (Duff 1959:122). Raw material for adze manufacture necessitates certain 

qualities, including hardness and toughness (Turner 1992). Adzes were manufactured 

from various materials which reflected these qualities, including basalt, argillite, and 

greywacke. Another reason that adzes are common in the archaeological record is the 

result of importance in the Polynesian tool kit. 

Adzes have been divided into types to facilitate their analysis. The 

typological division of adzes is based on their cross section and the presence or 

absence of a tang. The typology developed by Duff (1956) is still used in Pacific 

archaeology today despite the problems that are associated with the typology. Duff 

developed this classification system with the aim of tracing cultural movement 

throughout the Pacific. 

A main focus of Pacific archaeology has been in determining the 

manufacturing sequence of adzes. Results of analyses in Hawai'i and New Zealand 

have shown that there were numerous methods of manufacturing adzes (Jones 1984; 

Leach and Leach 1980; McCoy 1990; McCoy et al. 1993; Turner 1992; Williams 

1989). There is a need for continued analysis of the manufacture of stone tools in the 

Pacific, as within some sites (for example, the Mauna Kea Adze quarry, Hawai'i, the 

Riverton quarry, New Zealand) there is evidence for multiple reduction strategies in 

the manufacture of a range of adze types and sizes from core blanks and flake blanks 

(Cleghorn 1982; McCoy 1977, 1990). 

The methods involved in the analysis of archaeological material vary, but in 

New Zealand an impo1iant contribution to the understanding of the manufacture of 

blade tools was made by H. Leach with the use of refitting or "jigsaw reconstruction" 

(H. Leach 1984 ). Leach and Leach's (1980) methods involved refitting flakes and 

cores and examining the positive and negative flake scars on preforms and blanks to 

determine the direction of the blows, and also the order of the flaking of the butt and 

bevel and the type of parent block (Leach and Leach 1980:113). 
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Figure 2.2 An adze and attributes. 

Helen Leach (1984) has shown that adzes and blades can be analysed using 

the "jigsaw" method. The downside of this analysis is that it takes a large amount of 

time and space, and certain methods of excavation (for example, large area 

excavations) facilitate reconstruction and other methods (such as random sampling) 

preclude it. 

Results from Leach and Leach (1980) show that at the Riverton Quarry there 

were three methods of trimming adzes, bilaterally, trilaterally, and quadrilaterally. 

This was dependent on the type of blank that had been produced. (H. Leach 1984; 

Leach and Leach 1980; Weisler 1990b ). 

A general comparison of the results from the above studies shows that adzes 

are made from flakes and cores. Prehistoric inhabitants of the Pacific also used 

opportunities such as appropriately shaped cobbles to make adzes. This has been 
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demonstrated by the collection of adzes from Shag River Mouth, North Otago, New 

Zealand (Smith and Leach 1996). They found that the site contained 

opportunistically produced adzes made from cobbles, flakes and slabs (Smith and 

Leach 1996: 113 ). 

Analysis at the Mauna Kea adze quarry has produced evidence for a 

multiplicity of reduction strategies and tool forms throughout the history of the 

quarry (McCoy 1990: 101). Analysis of reduction strategies does not terminate once 

one method of reduction has been determined at a site. Changing tool forms and 

material result in changes in the manufacture. Quany sites especially need intensive 

analysis to determine the sequence of tool forms, which can reflect changing 

emphasis in the society outside the quarry. 

The majority of adzes located in archaeological contexts broken during their 

production. These broken adzes provide archaeologists with information on 

production stages, but it is necessary to determine why the tool was discarded. Leach 

and Leach (1980:116) state that one of the main reasons for discard during 

manufacture is transverse fracture. These often occuned in the middle of the preform, 

and in some cases two smaller adzes were manufactured from the broken preform. 

Other reasons for rejection include longitudinal asymmetry and accidental removal of 

thick flakes with prominent bulbs during the final trimming of the adze (Leach and 

Leach 1980: 116). These reasons for discard must be considered during the 

interpretation of the manufacturing sequence. 

2.4.2 Other tool types in the Pacific 

Even though adzes are the most widely known stone tools from the Pacific, 

we cannot forget that other tool forms were manufactured and utilised. The other tool 

types include flake tools such as blades, what Skinner (1974) termed teshoas and ulu, 

as well as the mataa from Easter Island (Mulloy and Figueroa 1978 :82), 

Marlborough, Nelson, New Zealand and the Chatham Islands of New Zealand (Jones 

1981 ). Examples of mataa, teshoa and ulu are shown in Figure 2.3. 

Teshoas (also termed "boulder chips" by Skinner 1974) are sub-circular spalls 

created by striking a water rolled greywacke cobble or boulder (Anderson 1989: 158). 

They are common in South Canterbury, but are found from Palliser Bay to Otago. 

Davidson (1984: 107) states that they were used as saws for cutting bone, stone or 

shell and they may have been used for softer materials as well. In his 1974 book, 

Skinner did not recognise teshoas as being separate from ulu as he determined that 

their function was similar to what Davidson has identified above (Skinner 1974: 119). 
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Figure 2.3 Examples of mataa, teshoa and ulu. 

Ulu take their name from an Eskimo tool, with the same name, used as a skin 

cleanser or meat knife (Skinner 1974: 113). Ulu differ from teshoas in that they are 

thin, flat, polished stone knives often of a half-moon or rectilinear shape (Anderson 

1989:158). Usually they are made from slate, but they can also be made of schist, 

greenstone, or other rock types (Davidson 1984: 107). Some ulu are perforated or 

decorated with ornamental spirals. In New Zealand ulu are located from Wairau Bar 

to South Otago, with a large number of ulu being found at Waitaki Mouth and Shag 

River Mouth (Anderson 1989; Davidson 1984:107; Skinner 1974). 

Jones (1981: 89) examined various museum specimens of mataa and defined 

them as a "flaked stone tool, excluding drill points and flake adzes with ground 
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cutting edges, which after removal from the core has been altered or retouched to 

form a tang". This definition created a class of flake tools that include ulu, backed 

knives, flakes modified for gripping by hand and flakes whose proximal edges have 

probably been used for scraping. Jones (1981: 103) states that some mataa are flake 

adze preforms or have been used as hammers in the pecking of adzes. 

Compared to the knowledge collected for adzes, the use of mataa is not well 

known. Jones (1981 :100), however, hypothesises that mataa were used in New 

Zealand for heavy cutting and sawing. This may include the cutting of flesh or the 

sawing of fibres, wood or bone. 

In a typology he created of flake tools, Knapp (1924) recognised 53 types of 

flake tools in New Zealand, but no-one has utilised his typology making it difficult to 

determine the tool types (H. Leach 1993a). Knapp also came to the conclusion that 

Maori had sometimes combined the functions of a single artefact (Knapp 1924), 

supporting the idea of a prehistoric "Swiss Army Knife", where tools were used for 

multiple functions. Helen Leach (1993) has only re-identified one of Knapp's 53 

tools, the plane-rasp from a classic Maori stone tool assemblage. She states that 

plane-rasps are defined by the characteristic polish on the bulbar surface of the tool. 

Another tool type in the Pacific are blades (Figure 2.4). Stone blades have 

been recovered from Southern New Zealand (also termed Murihiku), the Marquesas, 

Norfolk Island, and Easter Island (Anderson et al. 1997; Jones 1984; H. Leach 1984). 

These blades are made from silcrete and porcellanite in Murihiku, but have also been 

manufactured from basalt and obsidian (Anderson et al. 1997:40). Shawcross (1964) 

recognised that blade debitage could be differentiated from adze debitage and an 

examination of these differences has been conducted by B. F. Leach (1969) and 

Jones ( 1972, 1984 ). H. Leach (1984) using material from the Oturehua site in Central 

Otago, New Zealand, has conducted the only examination of stone blade 

manufacture. 

The debate surrounding the origin of the blade technology has caused several 

suggestions. According to Jones (1984:71), some authors have suggested 

development from Polynesian stone working technology (H. Leach 1984; Simmons 

1967:15, 41) whilst some researchers are perplexed (Shawcross 1964) and others 

cautiously consider a Melanesian origin (B. F. Leach 1969:134). In Murihiku, blades 

are present during the Archaic period and are associated with moa remains. The 

disappearance of blades from the archaeological record is another issue that needs to 

be more thoroughly considered in New Zealand lithic studies. 
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Figure 2.4 Example ofa blade. From Anderson (1989). 

Foss Leach (1969) used debitage to examine the problems of ascertaining 

cultural similarity. He compared lithic assemblages from Riverton, Wakatapu, and 

Oturehua, New Zealand. He found that similar techniques were shared at Riverton 

and Oturehua even though the end product was different. Due to this finding B. F. 

Leach hypothesised that blade making developed out of the adze manufacturing 

technology in New Zealand (B. F. Leach 1969:137). He acknowledges that there is 

no proof of his assumption. 

In order to determine where the prehistoric Maori acquired the knowledge to 

manufacture stone blades, the Oturehua assemblage was compared with one from the 

Riverton quarry (H. Leach 1984: 111 ). Helen Leach concludes that the two 

assemblages indicated that the Riverton and Oturehua lithic manufacturers shared the 

same knowledge of rock mechanics and these principles were applied no matter what 

tool was being manufactured (FL Leach 1984: 117). Thus an understanding of rock 

mechanics was an imp01iant skill for prehistoric knappers and it was combined with 

the skill of flaking, to achieve the optimal tool. 

Determining teclmological differences between various areas in New Zealand 

(as found by Shawcross [1964] and B. F. Leach [1969]) is the focus of Jones' (1984) 

study. The results showed that distinctions can be made between the flaking 

techniques that produced adzes and flake tools. Jones further discusses the 

manufacturing technique of blade tools by stating that they were produced by a 

single blow and the shape determined by the desired shape of the tool (Jones 

1984:78). This did not take into account the fracture mechanics of the rock which 

will affect the final shape of the flake. Jones also debates whether a more precise 
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preconceived idea of an adze is required than that needed for a flake tool (Jones 

1984:78). 

The difference in the stone technologies between the islands of New Zealand 

may be a reflection of the climatic and economic situation that the prehistoric 

inhabitants of the South Island had to face upon their arrival. The conversion to a 

seasonal hunting and gathering lifestyle led to a change in the stone technology used. 

There may have been a need for new tool types and as a result blade manufacturing 

was adopted. 

2.5 Summary 

Lithic analysis utilises methods from numerous areas of archaeological study, 

and employs techniques from disciplines such as geology and geography. The use of 

the techniques that have been discussed (teclmological analysis, spatial analysis, and 

quarry studies) indicate that debitage analysis is not limited solely to the 

determination of how many flakes are in a site and what size they are. Debitage can 

be used to understand the broader context of prehistoric life. The determination of 

what occurred not only at the sites from which assemblages originate, but also in the 

region surrounding the sites and in some cases the country, is important when 

examining prehistoric behaviour and interaction. 

Technological analysis is the most common utilisation of debitage and is 

important as it shows how the manufacture of tools took place as well as how the 

types of tools changed through time. As society changes, so do the types of tools 

utilised as well as how they are utilised. Pressures in the surrounding social 

environment can also lead to changing curational practices, perhaps even a change 

from expedient tool use to curated tools. 

In the Pacific, the main emphasis of lithic analysis has been on adzes. A lot of 

effort has gone into placing adzes into typologies leaving a gap in the studies that can 

be conducted on adzes and their manufacturing waste. The questions that 

archaeologists now need to apply include: how does the manufacturing locale fit into 

the regional archaeology; how was the material obtained; should distinctions be 

made between quarry sites and smaller procurement sites; how do opportunistic tools 

fit into the prehistoric tool kit, and what can we learn about social organisation? 
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Chapter Three 

North Otago Archaeology 

This chapter examines archaeology in North Otago to set the Cat's Eye Point 

(J42/4) in its regional context. It is divided into two sections: the first provides an 

overview of North Otago prehistory and the second section discusses the present 

study and provides details of the excavation at Cat's Eye Point, Kakanui, North 

Otago, New Zealand. · 

3.1 North Otago: a definition 

North Otago is defined as the area between the Otago Peninsula, the Waitaki 

River, (Anderson 1982b:113) and Omarama (Figure 3.1). It is imp01iant to note that 

this definition is based on modern boundaries and may not reflect how the region was 

defined or utilised in prehistory. In North Otago, archaeological sites range from rock 

shelters to villages, occupied throughout the prehistoric sequence. 

The prehistoric sequence of New Zealand and North Otago has been divided 

into two phases: the Archaic (950-1500 AD) and the Classic (1500 A. D. until 

European contact) (Anderson 1982a:4 7). However, after scrutiny of radiocarbon 

dates, Anderson (1989:190) has redefined the Archaic period to 900 B. P to 400 B. P. 

Since Duff (1950) defined the "moa hunter" period, other archaeologists have tried to 

introduce names for the phases of New Zealand prehistory including Golson's (1959) 

"Archaic" and "Classic" periods, Anderson's (1983a) "early", "middle", and "late" 

periods and Davidson's (1984) "settlement", "expansion and rapid change", and 

"traditional" periods. 

The problem with nomenclature reaches back as far as Haast's (1872) usage 

of the terms Palaeolithic and Neolithic as labels for New Zealand prehistory. Many 

archaeologists use the division of Archaic and Classic periods; however, Davidson 
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( 1994) states that in most cases these terms are not defined. She criticises the use of 

the term "Archaic" for defining groups of "artefacts found in New Zealand which are 

earlier than and different from Classic Maori styles" as well as "a blanket term for all 

cultural activity taking place in New Zealand ... from approx. AD. 950-1500" 

(Davidson 1994:209). This review will utilise the terms Archaic and Classic to define 

time periods. It will also discuss primarily the Archaic, but will examine the Classic 

in order to provide an overall view of the region. 

3.2 A brief history of archaeology in North Otago 

Archaeological research in North Otago began at the Awamoa site (Figure 

3 .1 shows the places names mentioned in the text) in 1852 and resulted in Mantell 

recognising that humans and the moa were contemporaries (Anderson 1989:99; H. 

Leach 1972:2). Scientific interest in archaeological sites by people such as Haast, 

was replaced by curio-hunting. The Victorian interest in antiquities led to many sites 

in Otago being dug by curio hunters during the second half of the last century and up 

to the l 920's with the prime aim of obtaining greenstone and other well-made 

artefacts (B. F. Leach 1969). 

Haast was the first to excavate the Shag River Mouth site and investigations 

at the site have continued with work conducted by: Hutton, Booth, Hamilton, 

Chapman, Teviotdale, Trotter, Simmons, Allingham, and most recently, by the 

University of Otago under the direction of Anderson (Anderson and Smith 1996a:2-

12). There maybe some debate as to whether the earlier "archaeologists" were 

actually interested in prehistory or whether they were curio hunting for themselves or 

their museum's gain. 

Modern archaeology with its focus on stratigraphic relationships, began in 

Otago in 1940 with Lockerbie's excavations at Kings Rock in the Catlins (Anderson 

and Smith l 996a:9), but North Otago did not become a focus again until 1956 with 

the excavation by Lockerbie, at Murdering Beach (Anderson 1982b: 112; H. Leach 

1972: 12). This resurgence of archaeological activity was not restricted to North 

Otago as exemplified by Duff (1977 :xi). The revival in surveys, excavations and 

laboratory analysis can be attributed to the introduction of archaeological techniques 

from Britain and North America. Duff (1977:xi) believed that during this period 

attempts were made to challenge every archaeological and traditional concept and 

turn them upside down. 
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Following the resurgence of archaeological activity, excavations were 

undertaken at Karitane, Pleasant River, Tai Rua, and Waitaki Mouth by the Otago 

Anthropological Society in the early 1960's, but the society's fieldwork was 

shortlived (H. Leach 1972: 13-14 ). Since then the majority of archaeological work in 

Otago has been conducted by the University of Otago (Anderson 1981; Anderson 

1989; Anderson et al. 1996; Leach and Hamel 1978; Leach and Hamel 1981; Weisler 

and Somerville Ryan 1996), the Department of Conservation (Hamel 1996), the 

Historic Places Trust (Allingham n.d.a, n.d.b.; Anderson et al. 1978), local 

companies and iwi groups (Allingham 1995). 

In the 1970's research emphases were concerned with regional archaeology as 

opposed to trying to understand New Zealand prehistory as a whole (Davidson 

1 993 :245), resulting in a greater understanding of various regions (Anderson 1983 b; 

B. F. Leach and I-I. M. Leach 1979; Prickett 1982). North and Central Otago were 

reviewed together by Anderson (1982) but these areas have not been subject to a 

rigorous regional survey. This is especially apparent when compared to the Southern 

Wairarapa (Leach and Leach 1979) and the Auckland region (Green 1970). It appears 

that sites in North Otago have been treated as individual localities as opposed to part 

of a larger entity. The most comprehensive excavations of No1ih Otago sites were 

conducted by Trotter over tln·ee decades (1955, 1961, 1965, 1967a, 1967b, 1967c, 

1970a, 1970b, 1970c, 1979). Trotter was concerned with recording and excavating 

all sites in the North Otago region whether they were small or large. He was also 

involved in an important survey of rock art sites in the region (Trotter 1967a). Much 

of Trotter's work was conducted with the assistance of the North Otago Scientific and 

Historical Society (for example, Trotter 1967a, 1967b, 1967c, 1979; Trotter and 

McCulloch 1969). 

Recent work in New Zealand and the tropical Pacific has been shifting away 

from the typological examination of material culture to answering questions of 

settlement patterns and economics. The focus of material culture studies has been 

manufacture (Leach and Leach 1980; H. Leach 1981; Turner 1992) and ftmction 

(Best 1977). Prior to the present study it appears that these analyses have not been 

conducted on debitage assemblages from North Otago. 

Although many of the major sites of North Otago have been excavated there 

is still much that can be done. This includes examining the artefacts from early 

excavations that are now in museums around the country, with an emphasis on 

understanding manufacture and function. Geo-chemical analysis of stone aiiefacts 

can provide us with the details of prehistoric interaction networks. Another method 

for understanding the prehistory of North Otago and Murihiku is through the co-
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operation with local runanga and iwi who can provide additional information about 

archaeological sites. 

3.3 Colonisation of New Zealand 

The following discussion introduces some issues of North Otago, and New 

Zealand archaeology. As Weisler (1998 pers. comm.) believes that the Kakanui site 

was occupied during the Archaic, a discussion of the issues surrounding early New 

Zealand sites is relevant. 

The settlement of New Zealand from East Polynesia has been explained 

through three main models: the orthodox model, the early settlement hypothesis, and 

the late settlement theory. These models are discussed in the following section and 

then current thoughts on New Zealand settlement are examined. 

3.3.1 The orthodox model 

The development of the orthodox model of Pacific settlement is attributed to 

Emory and Sinoto (1965). New Zealand was linked to the hypothesis with the 

recognition by Duff (1956) of the "moa-hunter" period at Wairau Bar and at other 

localities in New Zealand. Similarities between the material culture of New Zealand 

and the Society Islands led to connections being drawn between the two areas. It was 

hypothesised that the ancestral New Zealanders came from the Marquesas or Society 

Islands (Kirch 1986). 

The orthodox model suggests that New Zealand had not been inhabited for 

more than 1000 years when Captain Cook arrived in 1769 (Davidson 1984: 1 ), which 

places the date of New Zealand settlement at c.800 A. D. It is argued that for lithic 

resources to be discovered, local artefact styles and exchange networks to develop 

initial settlement must have occurred "several centuries before the earliest site dates" 

(Anderson 1991 :767). It is also hypothesised that a string of settlements were 

established along the east coast of New Zealand by several centuries after arrival 

(Anderson 1991 :790). Some of these settlements were base camps which were 

occupied over long periods of time (Davidson 1984:58). 

The orthodox model for the settlement of New Zealand and the rest of the 

Pacific took a major blow following a critical analysis of the model by Kirch (1986). 

Kirch saw the colonisation of Polynesia as an early, continuous process and objected 

to the orthodox model on the following reasons: 

"1) sampling and excavation distributions; 2) date discrepancies 
between earliest dated East Polynesian sites and those of comparable 
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age from West Polynesia; 3) insufficient time allowed for the 
development of shared cultural and lexical i1movations in ancestral 
East Polynesia; 4) theoretical arguments against a simple linear 
settlement sequence; 5) unusually early radiocarbon dates from 
Flawaiian sites when placed in greater Pacific context and 6) absence 
of diagnostic 'Archaic East Polynesian' artefact types in early 
Hawaiian assemblages (Kirch 1986: 21-22)". 

The downfall of the orthodox model (Kirch 1986) led to the development of 

the following two models, the early and late settlement models and to a resurgence of 

research on colonisation of the Pacific (Anderson 1995). 

3.3.2 The early settlement hypothesis 

Sutton's (1987:135) theory of colonisation suggests settlement of New 

Zealand between 0-500 A.D. This is based on palynological and geomorphological 

evidence which indicates anthropogenic activity in New Zealand prior to the Kaharoa 

eruption. This model suggests that the founding population of New Zealand was 

small, that populations grew slowly, and settlement sizes were small (Anderson 

1995: 11 0; Kirch and Ellison 1994). The evidence for human activity is presented in 

the form of landscape alteration identified by microscopic charcoal particles 

occurring with other evidence such as "bracken increase, influx of silt, or changes in 

the frequency of other indicator species" (Chester 1986). Advocates of the early 

settlement model believe that the hypothesised low population size would not be 

visible in the archaeological record until the population grew substantially, which 

could take a long period of time. 

Another component of the early settlement model states that there were 

multiple settlements of New Zealand. Sutton bases this on etlmological evidence, 

which includes utilising the diversity of woodcarving in New Zealand, to support the 

hypothesis (Sutton 1987: 137). 

3.3.3 The late settlement model 

Anderson (1991) suggested that dates for many sites in Murihiku are subject 

to fundamental flaws. Charcoal dates are often older than dates obtained from marine 

shell or bone collagen and this is believed to be due to the in-built age of wood. 

Therefore to determine earliest time of New Zealand settlement, Anderson reassessed 

dates from New Zealand by excluding samples of "fresh water shell, recrystallised 

shellfish, seal and human bone (because of heavy marine diet), bone carbonate, 

whole bone, soil and peat" (Anderson 1991:768). As a result, Anderson hypothesised 
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that the settlement of New Zealand occurred later than had been previously 

suggested. This has been termed the 11 short prehistory model 11
• This scenario has large 

settlements at or near the beginning of colonisation which suggests that the 

colonising population may have been larger than conventionally thought (Anderson 

1991 :790). Anderson (1991:790) also states that we cannot rule out two way 

voyaging and planned settlement of New Zealand by a large number of people. 

The main difference between the two theories described above is that one is 

based on indirect evidence and low artefact visibility (early settlement theory) and 

the other is based on direct cultural evidence and high archaeological visibility (late 

settlement theory). Thomas (1997) states that visibility is important to the settlement 

debate suggesting that problem is a lack of definition about what type of human 

activity is visible and deemed to be colonisation. Thomas indicates that 

archaeologists have forgotten that colonisation is a social process (1997:42). 

3.3.4 The colonisation of New Zealand: current thoughts and investigations 

The above theories utilise radiocarbon for dating settlement. Other 

hypotheses for the settlement of New Zealand are based on conclusions from other 

avenues such as tephra analysis (Newnham et al. 1998), Pacific rat bone collagen 

(Holdaway et al. 1996), sediment and pollen cores (Kirch and Ellison 1994 ), and 

stratigraphic studies featuring sea rafted pumice (McFadgen 1994). Some of these 

hypotheses follow one of the three main radiocarbon theories, (McFadgen suggests 

settlement of 800-700 years ago), however there are others (such as Holdaway 1996) 

who postulate an even earlier (albeit transitory) arrival of humans to New Zealand c. 

2000 BP. 

Current thoughts on the origins of Maori suggest that New Zealand was 

settled by people who travelled from a "homeland" region. This has been defined as: 

"islands spread over large areas within which shared cultural developments 
took place which had major effects later and in other regions through processes of 
cultural interchange and colonisation" (Sutton 1994:5). 

It is hypothesised that the homeland region is located in the vicinity of the Cook 

Islands (Sutton 1994:6; Walter 1994). This contrasts with previous thinking in that 

the settlers of New Zealand would have come from one specific island group such as 

the Marquesas (Sinoto 1968). 

Continued debate might bring us closer to a consensus for the settlement of 

New Zealand and the rest of the Pacific. Exactly when earliest colonisation occurred 

is unknown; however, in North Otago it may be about c. 1000 A. D as indicated by 

Awamoa (Anderson and Smith 1996c ). Experiments are being conducted on other 
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material for radiocarbon dating which may result in more of consensus being reached 

in terms of materials for carbon dating such as Higham's (1994) moa eggshell 

project. 
Some archaeologists disregard traditions and myths of Maori. Cases in 

which archaeologists have worked "hand-in-hand" with local groups suggest that 

conclusions reached by archaeologists can be incorrect. A prime example of this is an 

excavation by Bellwood (1971, 1972, 1973) where the radiocarbon dates from the 

Otakanini pa, in the North Island of New Zealand, did not reconcile with the 

genealogical data relating to the site. Davidson (1993 :251) suggests that this is a 

result of the radiocarbon dates being too old rather than the genealogical information 

being too young. Davidson (1993) summarised the New Zealand colonisation debate 

succinctly by stating: 

"whichever elates one chooses, whichever material is preferred, 
whichever chronology is accepted, New Zealand prehistory has a span 
of about 700-1000 years, as traditionalists, working from genealogies, 
long ago decreed" (1993 :245). 

3.4 Subsistence, seasonality, and settlement patterns 

Subsistence studies in North Otago and Murihiku have focused on hunter

gatherers, which contrasts with the horticulturalists who lived north of Banks 

Peninsula (Anderson 1982b; 1998; H. Leach 1969). Davidson (1984) states the main 

focus of Maori subsistence studies over the last century has been moa hunting, but 

scholars are now also interested in how Maori adapted to the temperate New Zealand 

climate. As a result of the temperate climate in North Otago plants such as the 

kumara, taro, paper mulberry, yam, bottle gourd, and a type of cabbage tree 

(Cordyline terminalis) are not grown in the region. The climatic constraints mean 

that horticulture was not practised south of Banks Peninsula and even northern 

climes may have been too cool for other plants which there may have been an 

attempt to introduce, such as breadfruit, sugar cane, banana, pandanus, and coconut 

(Davidson 1984: 116). 

Recent theories suggest that the initial inhabitants of New Zealand chose to 

settle near resource-rich localities, especially the South Island's central and southern 

east coast where the geography allows for access to a wide range of enviromnents 

(McGlone et al. 1994:150). The geography of North Otago provides localities which 

provide rich resources and these can be divided into three main environments where 

food was obtained. These are the offshore, the coastal rocky shore, and the coastal 

hinterland region and during the Archaic period the most important regions were the 

coastal rocky shore and the hinterland (Anderson 1988). These regions will be 
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examined below. 

3.4.1 Offshore 

The coastal environment of North Otago is conducive to offshore fishing in 

that the region has numerous harbours, a lee shore and relatively calm seas 

(Anderson 1988:94, 1981). Resources in prehistory included barracouta, red cod, 

and hapuku (Anderson 1988:94). Barracouta are most plentiful in coastal water 

between late spring and autumn (Samson 1995:97). Over time, the offshore region 

became more important to the Maori. This is evidenced at Shag Mouth where the 

upper cultural layers show a reliance on barracouta (80% of the catch) (Anderson and 

Smith l 996b:244). An exception to this was on the Otago Peninsula where there was 

a continuous focus on fish resources throughout prehistory (Anderson 1988:96). The 

change to offshore fishing is attributed to the decline of resources on land, 

specifically the moa and seal populations. 

3.4.2 Coastal rocky shore 

This area is rich in shellfish especially paua (Haliotidae) and cockles 

(Austronvenus stutchburyi) in Otago. Blue cod and the Pseudolabrus species were 

also exploited but these were less important than the offshore species (Anderson 

1988:95; H. Leach 1969:40). 

An important resource from this region during the Archaic, were seals. These 

include the New Zealand fur seal as well as the elephant and the leopard seal 

(Anderson 1988:95). North of Awamoa, however, seals were not common, most 

likely a reflection of their natural breeding habitat (Anderson 1982b ). Colonial 

breeding birds also played an important part in subsistence. Remains found in 

archaeological sites include penguins, albatrosses, petrels, and shearwaters 

(Anderson 1988:95). 

3.4.3 Hinterland 

The hinterland region (defined by Anderson 1988:94) stretches up to 10km 

inland, although distance may have varied depending on the navigable rivers. 

Moa were the important subsistence feature in North Otago and their remains 

are often used as an indicator of an Archaic site. Others animals hunted in this region 

include parrots (Coturnix novaezelandiae), tui (Prosthemadera n. novaseelandiae), 

pigeon (Hemiphaga n. novaeseelandiae ), quail (Nestor m. meridionalis), weka 

(Gctllirallus australis), and ducks. Plant foods were less diverse and plentiful than 
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further north. Ti (Cordyline australis) and bracken fern (Pteridum aqulinum var. 

esculentum) are the most well known plant foods from North Otago (Anderson 1998; 

Beattie 1994; H. Leach 1969) but various other plants were also utilised in North 

Otago and Murihiku (Anderson 1998). 

Missing from archaeological sites in North Otago are the bones of inshore 

and freshwater fish (Anderson l 982a:50) probably as a result of taphonomic reasons 

or screen size effects. However, we can assume that eels and lamprey were consumed 

based on indirect evidence such as eel traps and other ethnographic evidence. 

3.4.4 Seasonality 

Infe1Ting when sites were occupied and the reason for their occupation has 

been difficult to determine in North Otago. Most species exploited during prehistory 

are present in the region all year, but their frequency in archaeological sites may be 

affected by abundance or accessibility at certain times of the year. Another 

complicating factor in assessing seasonality in New Zealand is that food was 

preserved for up to 3 years for later use (Samson 1995). Many resources were 

preserved in kelp bags filled with fat, and a prime example of this is the preservation 

of muttonbirds (Anderson 1989:153). Higham (1996:252) suggests the possibility 

that fish caught in the late autumn-early winter were preserved in anticipation of food 

shortages in late winter. However, this contrasts with the common assumption that 

fishing was primarily a summer activity in Murihiku (Anderson 1981; H. Leach 

1969). 

Investigations of seasonality have relied oi1 growth rings on manne shell 

(Anderson 1988:98) and the maturity of seal and bird bones. The presence of moa 

eggshell has been suggested as an indicator that moa were hunted at inland localities 

such as Hawks burn, during the late spring (Anderson 1982a:57; Samson 1995 :97). 

The coastal region of North Otago has not provided good evidence to suggest moa 

hunting ocetmed there at any particular part of the year (Samson 1995 :97). 

Investigators of seasonality in North Otago must be aware that the practice of 

preservation means that data obtained provides information on the seasonality of 

capture which may not be correlated with site occupation. 

Evidence from historic sources suggests that seal hunting occurred during 

summer to mid winter, as this is the period where seals aggregate in large numbers 

(Beattie 1994). There is no evidence that there was a seasonal bias in sealing 

practices at Pleasant River, which contrasts with the historical evidence (Samson 

1995:97). Smith (1985) suggests that this could be explained by a decline in the 

present seal population, as a result of both prehistoric Maori exploitation and 
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historical commercial sealing. This means that the prehistoric seal population may 

have been larger and could have been exploited in a non-seasonal mam1er (Samson 

1995:97). 

Recent studies by Higham ( 1 996 :251) utilising shell oxygen isotope profiles 

indicate that Layer 4 of the Shag River Mouth dune area was occupied, during the 

winter and early spring period. This result, however, does not limit the occupation of 

the Shag River Mouth solely to this period of the year. As Higham discusses, winter 

and early spring are periods where there is a lack of resources and it is at this period 

of the year where shellfish resources may have played a more important pmi in the 

subsistence at Shag Mouth (Higham 1996). 

Samson's (1995) investigation into seasonality of lower levels at Pleasant 

River revealed that there was year round occupation during the fourteenth century. 

However the later layer at Pleasant River, dated to the fifteenth century, indicates that 

the harvesting of shellfish was restricted to the stm1mer months (Samson 1995 :96). 

The difference has been attributed by Samson (1995) to the reduced quantities of 

"big game" being captured. 

The results of seasonality studies show that prehistoric settlement patterns 

have been influenced by the availability of resources and indicates that there were 

preferred site localities at specific times of the year. They have also provided 

information on the process of subsistence change in Murihiku. 

3.4.5 Dietary change 

The archaeological evidence for North Otago indicates that there were 

changes in dietary practices during prehistory and that these are correlated with the 

decline of the moa and seal populations. Archaeological data indicates that as moa 

and seal declined, fish, bird and dog increased (Anderson 1982a, 1982b, 1983a 

1983b, 1988, Anderson and Smith 1996a, 1996b; Davidson 1984; H. Leach 1969; 

Nagaoka 1998). 

Moa appear to have been the main resource exploited for subsistence 

purposes until c. l 6th century (Anderson 1982a). Some sites, however, indicate that 

not all communities exploited moa. These anomalies include Little Papanui and 

Pleasant River, where seals played a more important role (Anderson 1982b: 119) and 

the Otago Peninsula where fishing was a major activity through prehistory (Anderson 

1988). 

The main reason for dietary change has been attributed by Anderson (1983b, 

1988; Anderson and Smith 1996c) to the over-exploitation of seals and moa. 

Environmental reasons for the decline of the moa and seal have been attributed to a 
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climatic change, however, Anderson (1989) believes that there is insufficient 

evidence for this theory. Moas and seals were probably not the only animals whose 

populations were over exploited during prehistory. Sites such as Tai Rua, Ototara 

Glen and Waimataitai contain the bones of avifalma that are now extinct (Anderson 

1982b: 120). These include the remains of the extinct duck, hawk, coot, crow, goose 

and swan and the giant rail (Anderson 1982b: 120; Trotter 1982:226). 

The coastal focus of the Maori diet indicates the emphasis was on broad 

spectrum hunting, fishing, and gathering whereas inland the focus was on moa 

hunting (Anderson 1982a:59). This was probably a combination of the climate not 

suiting cultigens and the large biomass available for consumption in the form of 

moas and seals. 

Another explanation for change in Southern New Zealand could be attributed 

to the 'invasion' by Kai Tahu c.1550 (Anderson 1998) which is used to mark the 

beginning of the Classic period in Murihiku. It has been suggested that this was the 

period when historically recorded characteristics of Maori, such as greenstone 

artefacts and 2B adzes (in Figure 3.1), appear in the archaeological record, implying 

that the change is a result of the Kai Tahu movement in North Otago. However, it 

has been disputed that Kai Tahu caused a fundamental change in North Otago and 

instead there was "continuity through time" (Anderson 1998). This can be seen from 

birding and fishing strategies at Long Beach (Leach and Hamel 1978). Anderson 

(1982b, 1983a, 1988) has also disputed the assumption that Classic Maori culture is 

"intrusive in Southern New Zealand". He believes that there is a stronger emphasis 

on continuity than on change (Anderson 1983a:32). 

The change that we see in the archaeological record in the fifteenth century 

can be considered to be the result of changing subsistence practices and the reaction 

to this by the inhabitants of Murihiku. The eventual extinction of the moa and 

decline of the seal population meant that other resources such as fish and birds were 

more relied upon later in prehistory. 

3.4.6 Settlement Patterns 

Anderson (1982a) proposed a settlement model for Murihiku that involved 

connected multi-function, restricted function, and single function sites. However, 

after his examination of dating samples, Anderson (1991:790) suggested that his 

settlement model may be incorrect. This change of opinion occurred as the settlement 

model had been founded on a hypothesis that required permanently occupied sites in 

the Archaic, of which Shag Mouth has been cited as an example. The results of the 

Shag Mouth excavations showed that the site was occupied for about 50 years 
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(Anderson and Smith 1996c). Anderson (1982a:123) stated that he believed that the 

major environmental change that occmTed between the Archaic and Classic periods, 

such as the decline of forest and moa, played no paii in the settlement pattern of 

North Otago. 

House remains have previously played an important part in the designation of 

sites into permanent and temporary categories (Anderson 1982a). Ethnographic 

information has revealed that southern Maori lived in temporary round houses 

covered in ferns, tussock, or rushes, and there is no evidence that postholes were 

actually dug in the construction of the houses (Anderson 1986). Previously sites such 

as Shag Mouth, Wanington, and Pleasant River have been interpreted as multi

function sites based on the rectangular hearth remains excavated from the site; 

however Anderson (1986: 109) states that hearths are weak predictors of dwelling 

types. A large emphasis has been placed on sites that contain tangible evidence for 

dwelling areas, such as postholes and stone-lined hea1ihs but in light of the 

ethnographic evidence, this may not be the correct approach to determining housing 

remains from prehistoric sites in Murihiku. It seems that this emphasis placed on 

hearth remains has created a biased image of site types in Murihiku. 

At the time of European arrival the Maori of Murihiku and the greater South 

Island lived mainly in coastal village sites that contained 20 to 30 houses. Sites were 

usually surrounded by various forms of defence, including palisades (Anderson and 

Smith 1996c; Anderson 1998). These settlements were all affiliated with one tribal 

group of which there were 100 clans (Anderson and Smith 1996c:368; Anderson 

1998). These villages were transient (Anderson and Smith 1996c; Anderson 1998), 

coinciding with the archaeologicai interpretations of earlier New Zealand sites and 

also probably reflects how sites were organised during the Classic period. The sites 

operated as bases for resomce foraging and trade (Anderson and Smith 1996c; 

Anderson 1998). Samson (1995) noted that archaeological evidence gained during 

the 1980s suggests that the main coastal sites were occupied for most of the year 

(Anderson 1982a:62; Smith 1985). 

Anderson and Smith (1996c:287) have hypothesised that if Shag Mouth 

formed the hub of a settlement system, of which the radius was 200km, then the 

communities involved in it would have had a preference for living on the coast 

during the winter and inlai1d during the summer. This hypothesis suggests a 

settlement pattern similar to that previously proposed and rejected by Anderson 

(1982a; 1991), in which Shag Mouth was a multi-function site interlinked with 

special function sites. It again places the archaeological emphasis on the large coastal 

sites and suggests that inland sites are purely functionaries of the coastal sites. 
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There are some inland sites that create anomalies in this model. These include 

Woolshed Flat and Hakatarewa (also called Te Akatarewa). This model also does not 

consider the numerous rock shelters in the Waitaki Valley and greater North Otago 

area. 

With the depletion of big game resources a different pattern of seasonal 

resource exploitation occurred. The settlement pattern in the early Classic period has 

not been discussed in detail, but sites in the fifteenth century were not large and 

lacked the complexity of early sites which suggests a significant drop in population 

and less sedentary settlement patterns. Maori during this period may have had to 

exploit seasonally available species (Samson 1995: 102) and maintain a more mobile 

lifestyle. 

3.4. 7 Summary 

The salient points of North Otago prehistory can be summarised as follows. 

There is no consensus as to when the first settlers reached New Zealand or when they 

reached the southern east coast of the South Island. Suggestions from followers of 

the late settlement hypothesis suggest that settlement may have occurred during the 

thirteenth century. The settlers adapted to their environment and began utilising moas 

and seals in their diet. Over exploitation led to the extinction of the moa and a 

decline in the seal population c.500 years ago. The diet gradually changed coinciding 

with the decline of the moa population until the emphasis was on fish resources. 

The settlement pattern of North Otago during the Archaic may have involved 

a community at the centre of a large area. For Shag Mouth, this interaction region 

may have been as large as 200km, based on radiocarbon dates of contemporary sites 

(Anderson and Smith 1996c). 

3.5 Lithic technology 

This section reviews lithic material studies in North Otago. There appear to 

have been two main foci: (1) the examination of adzes, and (2) investigating the 

function tools limited (spatially) to the area of Murihiku. The focus on finished tools, 

with some exceptions, can be paralleled with the interest that curio hunters had on 

finished, and especially polished, stone tools. 

3.5.1 Adzes 

Many Archaic sites in North Otago have been viewed in terms of "type" 

artefacts and chronological markers, examples of which include adzes and moa 
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bones. Type artefacts are also used to define both Archaic and Classic sites. 

Examples for the Classic period include greenstone tools, especially adzes and 

chisels, and ornaments. In site rep01is from North Otago, artefacts are usually 

illustrated and described and special emphasis is placed on artefacts that are regarded 

as "type" artefacts (for example, Trotter 1955). It has been suggested that adze 

assemblages from North Otago are not particularly unusual in that early sites contain 

types similar to the rest of the South Island (Anderson 1982a: 116). Duff types 4A 

and lA predominate at Waitaki Mouth but this is also a pattern at sites such as 

Pounawea, Rakaia Mouth, and Wairau Bar (Anderson 1982a:116). Figure 3.2 shows 

the adze types presented in this chapter. 
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During the late Archaic there was a decline in the range and size of adzes. 

Quadrangular and spade shouldered forms became more common and were seen as 

more typical of Murihiku than of the northern South Island (Anderson 1982b: 116). 

The 2B and other quadrangular ungripped forms became prominent in the Classic 

period with adzes often made of nephrite being the focus of curio-hunters during the 

nineteenth and early twentieth centuries (Anderson 1982b; H. Leach 1972). This 
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does not imply the sudden appearance of new types of adzes but there was a 

restriction in the range of adzes manufactured and different materials were employed 

(Anderson 1983a). The change of adze types between the two periods did not create 

exclusive groups of adzes or material characteristic of each period (H. Leach 1994). 

There is continuity and just as tanged adzes have been found amongst Classic 

artefacts (in one case at Murdering Beach), late untanged adzes and chisels can be 

assigned to early Archaic sites (Anderson 1983a: 32; H. Leach 1994). 

Helen Leach ( 1994) suggests that adze change between the Archaic and 

Classic periods was generally technological. A major difference in adzes from the 

two periods was in the treatment of the adze poll. On an Archaic adze, the poll is left 

in its original flaked condition, whereas on Classic adzes the poll was "shaped by 

hammerdressing and grinding or to a rectangular shape with rounded corners" (H. 

Leach 1994:251 ). H. Leach suggests that the polls of Classic adzes were in contact 

with their hafts and the rough flaked condition of the Archaic adze polls would have 

endangered the haft (H. Leach 1994). 

Helen Leach's (1994) technological model explains the change of adze types 

between the Archaic and Classic periods; however, the change was more prominent 

in the regions North of Murihiku (H. Leach pers. comm. 1998). Hypotheses which 

explain the change to ungripped quadrangular adzes contain two fundamental themes 

focusing on either internal or external reasons for the change (Kronqvist 1991) and 

involve variables such as environmental change (Simmons 1969), material change, 

functional change of adzes (S. Best 1977) and "socio-economic change" (H. Leach 

1990). 

What has been defined as the Classic culture (including new adze types 

which were mainly 2B) may have been introduced to North Otago with the arrival of 

Kai Tahu in c.1550 (Anderson 1998). Classic sites such as Katiki Point; Huriawa; 

Mapoutahi; Purakanui; upper layers of Long Beach; Murdering Beach; Taiaroa Head 

and the upper layers of Little Papanui all exhibit a homogenous material culture (H. 

Leach and Hamel 1978). Nephrite working became prominent during this period and 

the adzes and chisels manufactured were targeted by collectors and curio hunters late 

last century and early this century. 

Recent literature deals with adzes from Shag Mouth. Other stone tools 

including blades, drills, files, grindstones, saws, ulu, hammerstones, and flakes were 

also found at Shag Mouth (McGovern-Wilson et al. 1996; Smith et al. 1996); 

however, these are given only cursory examination compared to the level of 

examination of the adzes from the site. 

Until Smith and Leach (1996) examined the adzes from Shag River Mouth, 
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there had been no examination of adzes from North Otago investigating issues of 

prehistoric behaviour. The main focus of adze studies in North Otago has been 

typological (Simmons 1969; Skinner 1974). Smith and Leach (1996) discuss the 

use-life of an adze by examining retouch, recycling and discard. Their results 

indicate that the curation of adzes was impo1iant with imported material at Shag 

Mouth and local materials were also utilised for adze manufacture (Smith and Leach 

1 996; Anderson and Smith 1996 :281). This indicates that some materials were 

viewed as being more important. The reasons for this could be related to material 

quality and/or to the possibility that there was not a continued supply of exotic 

material (Anderson and Smith 1996). Contrasting with the amount of finished adzes 

at Shag Mouth, at Tai Rua there were no complete adzes with "diagnostic features", a 

fact that Trotter seems to lament (1979:221). 

Many North Otago adzes were made of non-local material (45% of adzes 

from Waitaki Mouth are argillites from the Nelson/Marlborough area) which 

Anderson (1982b: 117) uses to indicate that Otago was not an innovative area of adze 

manufacture during the Archaic. However, this changes in the Classic when a 

nephrite adze industry developed (Anderson 1982b: 117). Examination of the use-life 

of adzes from other sites in North Otago could provide answers to some of the 

following questions: Did different sites practise similar levels of curation? Is Shag 

Mouth the only locality which practised curation and recycling? How prominent is 

the use of opportunistic tools in North Otago? Could the answers to these questions 

be used to understand trade and exchange and whether different sites had greater 

access to material from outside the region? 

3.5.2 Blades, ulus, and teshoas 

Blades are often recovered from Archaic sites and are "type artefacts" 

indicating the Archaic period. Silcrete is the most common blade material, but 

porcellanite is also used (Anderson 1982b; Davidson 1984; H. Leach 1984 ). 

There has been debate as to the origins of blade making, but what has not 

been addressed is why these tools were restricted to Murihiku. Anderson (1982b) 

suggested that this may be connected to seal and moa butchery, a case which is 

supported by Kooyman (1985). Use-wear studies by O'Reilly (1995) indicated the 

blades may have been used for working wood which still does not address their 

distribution. Even though blades are associated with Archaic sites, Davidson (1984) 

mentions their presence in Classic sites. Foss Leach (1969) found that aspects of 

blade technology continued until the nineteenth century. This suggests that the 

function of blades may have not been related to sea mammals or moa (Anderson 
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19 82 b: 116), or that the function of blades changed. 

Similar questions can be posed about the presence of ulu and teshoa in sites 

in Murihiku. These too have previously been discussed, however their presence in 

southern Archaic sites is also an enigma. 

3.5.3 Debitage studies 

Studies of debitage have focused mainly on the identification of the raw 

material, with the exception of studies by Jones (1972, 1984) and B. F. Leach (1969) 

who saw similarities between archaeological assemblages through debitage analysis. 

Foss Leach (1969) examined debitage from a range of sites in Murihiku including 

Ototara, Karitane, Riverton, Pleasant River, Wakapatu, and Oturehua. Jones (1972, 

1984) reanalysed most of the above assemblages and compared them with North 

lsland assemblages. Results showed that silcrete, chert, and porcellanite were 

common materials in lithic assemblages in both Archaic and Classic sites of North 

Otago. Manufacturing sequences were not the focus of these studies. Their aims 

were more concerned with the technological differences or similarities of blade and 

adze production and the relationships between sites. 

Debitage from the Pleasant River excavations has been studied to determine 

use-wear and the types of material recovered (Cutts 1991). It is interesting that no 

obsidian was recovered from the 1991 excavations, but it has been recovered from 

previous excavations (Cutts 1991:4). 

At both Tai Rua and Shag Point, the dominant lithic material was chalcedony 

(as defined by Trotter); however, at Waitaki Mouth and Pleasant River, silcrete was 

the main material utilised (Anderson 1989: 160; Cutts 1991; Knight 1965). 

Porcellanite has been found in many sites but is dominant at Hawksburn (Anderson 

n.d.); although not in the region of North Otago, this site provides a good contrast. 

At the Killermont 2 site, which is not strictly within the defined area of North 

Otago, there was also a large amount of porcellanite. However, 66% of the 

assemblage is silcrete (Brooks 1993 :4). Brooks (1993) calls for further investigation 

of the site as there seemed to be a spatial concentration of lithics in Area C. Brooks' 

study concluded that porcellanite flakes and blades were rarely retouched. This was 

most likely a reflection of the quality of the material, in that it contains numerous 

cracks. The results of this initial study suggested that inland sites were not solely 

transitory in prehistory. Brooks (1993) states that the nearest source of porcellanite 

to Killermont 2 is the Little Bremner Quarry and the nearest silcrete sources are those 

at Gray's Hills or in the Manuherikia Valley. If a technological examination was 

conducted on this material we might determine if the material was brought to the 
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locality for reduction, or whether the assemblage represents curation of tools. 

Many reports indicate the presence of nephrite and obsidian but only 

sometimes are chert, chalcedony and porcellanite are examined. Often silcrete is 

examined in detail. All sources of lithic material in North Otago and in the greater 

South Island should be investigated to determine manufacturing techniques, 

quarrying issues, and microscopic or chemical sourcing potential evaluated for each 

material type. 

Echoing the results of B. F. Leach (1969) and Jones (1972, 1984), H. Leach 

and Hamel (1978) have shown that in the Classic period the main material types 

utilised included silcrete, chert, and porcellanite. Obsidian appeared in low 

frequencies (8% at Huriawa) and this follows with that found in Archaic sites (for 

example, Shag Point [Trotter 1970b ]). During the Classic period the main difference 

in lithic assemblages is the amount of nephrite or greenstone. At Huriawa 78% of 

the assemblage is nephrite, contrasting starkly with Archaic sites. 

3.5.4 Hammerstones 

Hammerstones are pmi of the manufacturing sequence of stone tools and 

these are often only briefly mentioned in reports on North Otago (m1d New Zealand) 

material culture. Stating the material types and providing descriptions of 

hammerstones provides valuable information when this is correlated with the 

manufacturing sequence. Eight out of the nine hammerstones recovered at Shag 

Mouth were illustrated and the material types represented by this assemblage 

included sandstone, schist, basalt, greywacke, and quartzite (the definition is unclear 

as to whether it is either quartz or silcrete) (McGovern-Wilson et al. 1996:168-173). 

This examination of hammerstones is more detailed than previous studies in North 

Otago; however, there could be more focus placed on these important implements. 

At Tai Rua, Trotter (1979:220) recovered 25 hammerstones and gives their 

median weight as 240 grams. He subdivides some of the hammerstone assemblage 

into a class called "choppers" based on their working edge but states that "it is 

perhaps doubtful if the users thought of them as a special class of tool" (Trotter 

1979:220). He also indicates that there are cases where hammers and fishing sinkers 

have dual functions (Trotter 1979). 

Trotter (1955:302) provided descriptions of the hammerstones from 

Waimataitai indicating that "four pointed waterworn stones have been used at the 

ends only" and that there was a "smaller rounded flat pebble (of greywacke) which 

shows much usage all round the edge". No illustrations are provided of these 

hammerstones. 
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At the quarry site of Oturehua only one hammerstone was found, suggesting 

that hammerstones were important items and may have remained in the lithic 

workers tool kit (H. Leach 1984 ). Determining the importance of hammerstones will 

provide information if there were varying attitudes (whether they were curated or an 

opportunistic tool) towards hammerstones in North Otago. Hammerstones can then 

be studied in more detail. 

3.5.5 Quarries 

The majority of stone quarries in North Otago have not been examined with a 

technological emphasis. The quarries contain the remnants of silcrete and 

porcellanite blade manufacture. The sole quarry in the North Otago region which has 

been examined in terms of a manufacturing sequence is that located at Oturehua, in 

the Ida Valley (H. Leach 1984). 

Investigations at Oturehua revealed that the lithic manufacturers had a 

parsimonious attitude towards the silcrete they were working (Anderson 1989; H. 

Leach 1984). They adapted their techniques to fit the core shapes and did not waste 

time unnecessarily preparing platforms and trimming corners (H. Leach 1984: 111 ). 

At this site the material was extracted from pits, as the boulders at the surface were 

not suitable for reduction (H. Leach 1984). 

Contrasting with the reduction strategy at Oturehua, at the silcrete quarry of 

N enthorn, the blades were reduced from boulders (Trotter 1961 ). This site, like the 

majority in the No1ih Otago region, has not been investigated systematically. 

Numerous silcrete and porcellanite quarries have been recorded in Otago and have 

not been investigated, leaving a void in the information available to lithic analysts. 

This statement can also be applied to the Moeraki area where chert and chalcedony 

were obtained in prehistory. Figure 3.3 shows the silcrete and porcellanite quarries 

in North Otago. It is important that these localities are investigated to further our 

understanding of lithic technology and the relative importance of material types to 

Maori in Murihiku. 
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Figure 3.3. Silcrete and porcellanite quarries of the North Ota go region. From 

Anderson (1989: 142). 
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3.5.6 Summary 

In general lithic analysis in North Otago has focused on material types 

represented in sites while some lithic artefacts have been viewed from a curio 

hunter's perspective. Anderson (1982b) suggested that North Otago was not an 

innovative area of adze manufacture; however, North Otago may have been 

innovative in other areas of lithic manufacture - especially in terms of blade 

maimfacture. As a result, there is a continued need to investigate the role that other 

lithic materials played in North Otago prehistory. 

3.6 North Otago archaeology: where to from here? 

Sites have been damaged either by erosion or by developers. For example, at 

A wamoa a century of fossicking and road works meai1s that this moa hunter site is 

now not readily recognisable. Trotter (1970a) states that in the late 1950s, midden 

containing lithic debitage, various shellfish, bird, dog and moa bone could still be 

located. Shag Point is another site where damage has been caused by a car park 

bulldozed through the site and turf removed for bowling greens (Trotter 1970b ), 

resulting in valuable information being lost (Weisler 1998). These sites are examples 

where cultural resource management will also prove to play a larger role in the 

archaeology of North Otago in the future. 

Inland Otago has been identified as an area for investigation (Bristow et al. 

1990; Brooks 1993; Trotter 1970c) but the hydroelectric development in the Waitaki 

Valley has destroyed the possibility of more investigations. New developments in 

areas such as this need to be monitored so that valuable data are not lost. 

New archaeological techniques are continually being developed or changed 

and some of these techniques were utilised in the excavation of Kakanui. Some of 

the larger sites in North Otago are well documented but there is a need to investigate 

the smaller or restricted function sites to determine if the proposed models of 

settlement in N01th Otago are correct. 

3. 7 Cat's Eye Point, J42/4, Kakanui 

The material analysed in this thesis was excavated from an Archaic site in 

North Otago, New Zealand. The site (}42/4) is located at Cat's Eye Point, close to 

the modern settlement of Kakanui (Figure 1.4). The Kakanui River is located to the 

south and the mouth of the river cai1 be seen from the site. 

The name "Kakanui" is most likely c01Tupted from "Kakaunui", which could 
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be derived from 'many kakas', or from 'kakau' (stalk of a plant or handle of a tool) 

and 'nui' (great or many) (Stevenson 1947:79). Stevenson states that the Kakanui 

River was a plentiful source of eels for Maoris and along the tributaries ti ( Cordyline 

australis) was important (MacDonald 1940; Stevenson 1947). There is evidence to 

suggest that the area around Kakanui, along with Waikouaiti, were regarded as 

winter bases during last century (Anderson 1980:6, 1998; Mantell 1848) and there is 

the possibility of a permanent population living in the area (Anderson 1998: 156). 

The part of North Otago located south of Oamaru is characterised by high, 

cliffed, rocky headlands which are separated by short dune-backed beaches of fine 

quartz sand (Mutch 1975). Cat's Eye Point extends from a sandy dune and the 

archaeological site is located in its lee. The site (J42/4) is located at the end of a long 

sand and pebble beach (Figure 3.4). The 2-4m high cliffs are undergoing severe 

erosion from high waves. Within the cliff is the cultural layer; it is c. 0.5m below the 

surface and 30-50cm thick. In the cultural layer, concentrations of shell, fire cracked 

rock, and charcoal can be seen for approximately 50m (Weisler and Somerville-Ryan 

1996:296). 

Figure 3.4. Cat's Eye Point during the 1996 excavation. From Weisler and 

Somerville-Ryan (1996). 

The erosional processes taking place at the site were a prime consideration 

for excavation. Sea erosion was noted by Trotter in 1958 but the NZAA site record 

form from 20 years later notes that the site has been "almost totally destroyed by 

roadworks, dumping, construction of the boat ramp, sea erosion and fossicking" 
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(Weisler and Somerville-Ryan 1996:296). Weisler and Somerville-Ryan note that 

coastal erosion and fossicking are the two main threats to the site today (1996:296). 

3.7.1 Geology 

No single stratigraphic column can depict the standard geological sequence 

for North Otago as there are differences between the coastal and inland sections of 

the region (Gage 1957:13). The geology around the town ofKakanui is still being 

studied and is not entirely understood. Here, a general description of the Kakanui and 

North Otago is presented. 

Gage (1957) summarises the geological formations of North Otago. The 

oldest rock types in the region are those of the Haast schist group which were 

originally deposited as part of the New Zealand Geosyncline (Gage 1957; Suggate 

1978). Coombs and Cox (1991: 10) state that the eastern Haast Schist (which is the 

largest area) "is derived from the extensive and very thick suite of Permian to 

Jurassic quartzofeldspathic sandstones and argillites constituting the Torlesse 

terrane". 

During the Cretaceous (65 million years ago), a sea transgression deposited 

blue-grey siltstones and mudstones near Katiki (Thornton 1985:120). The Kauru 

formation located on the west bank of the Kakanui River is a succession of sands and 

silts overlain by Tapui Glauconitic sandstone which is dated to the Eocene (38-54 

million years ago) and indicates that the marine activity was continuing further 

inland than it is at the present time. 

Volcanic activity began during the Eocene and continued to the Pliocene 

(1.8-5 million years ago). There are three volcanic series in North Otago: Waiareka; 

the Deborah, and the Waipiata Volcanics. The Waiai·eka Volcanics consist mainly of 

basaltic tuft agglomerate and pillow lava, with basic sills and dykes, interbedded 

with lenses of chalk, marl and diatomite (Gage 1957; Suggate 1978). The second 

series of volcanics ( the Deborah Volcanics), which erupted during the Oligocene 

(22.5-38 million years ago), produced a coarse breccia which is located on both sides 

of the Kakanui River Mouth. This has been termed the Kakanui Breccia ai1d it 

contains crystals of garnet, red and green spinel, white anorthoclase feldspar, shining 

kaersutite (hornblende), and black, high temperature augite (Mason 1968:474; 

Suggate 1978:636; Thornton 1985: 122). The Deborah series produced distinctively 

alkaline basalts whereas the Waiai·eka volcanics are theoleiitic and transitional 

(Suggate 1978:637). 

The Waipiata volcanics extend from Kaitangata in South Otago to Ngapara, 

North Otago and inla11d to the Maniototo plains. This volcanic series is distinctly 
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younger than other volcanic rocks of North Otago, occurring 23-10 million years 

ago. The Waipiata volcanics are characterised by basaltic flows, breccia, and 

alluvium tuff. 

Overlying the Deborah Volcanics in the Kakanui area are greensand and 

limestone which belong to the late Oligocene. These are topped by locally 

glauconitic siltstone and sandstone which ranges from Kakanui to Oamaru (Mutch 

1975). 

At the top of the geological sequence in North Otago are Quaternary 

sediments produced as a result of stream, riverine, estuarine, marine, and glacial 

environments. The glacial and riverine processes produced schist and greywacke 

gravels (Mutch 197 5). 

3.7.2 Environment 

The climate of North Otago is reasonably mild. Modern data indicates that it 

has a low rainfall that is unifonnly distributed throughout the year, however, there is 

usually less rain inland than there is on the coast (Gage 1975). There are high 

temperatures in the summer and frequent hard frosts in the winter. Snowfall is 

infrequent in the lowlands and coastal area but the Kakanui range is usually snow 

covered in the winter (Gage 1975). 

The site is exposed to the elements as can be seen from the erosion that has 

occurred. The Kakanui River Mouth is clearly visible from the site, and in prehistory 

the river may have actually been nearer to the site. 

3. 7. 3 1996 Excavations at Cat's Eye Point ( J42/4) 

The excavations were concentrated immediately inland of the thickest p01iion 

of the cultural layer exposed in the eroding cliff face. A reason that the excavation 

was concentrated here is that this has the highest probability of being lost due to on

going erosion (Weisler and Somerville-Ryan 1996:299). A total of 16.51112 were 

excavated and all the sediment from the excavated units was passed through 6.4mm 

sieves. Sediment from four units was also passed through 3.2mm sieves. Figure 4.7 

(following chapter) shows all the excavated units at Cat's Eye Point. 

3. 7.4 1997 Excavations at Cat's Eye Point (J42/4) 

The second excavation was conducted with the aim of exposing the stone

flaking floor. A further 25 units were excavated during the week-long excavation in 

March. These were concentrated in the area surrounding the lithic working floor and 
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by the oven features from the previous year. 

The majority of the units (n = 19) were sieved using both 6.4mm and 3.2mm 

sieves. The 3.2mm material was initially sorted in the field but the majority was 

returned to the laboratory, where the author sorted the lithics. All the 6.4mm material 

was sorted in the field. 

3.7.5 Dates 

Weisler (pers. comm. 1998) stated that Cat's Eye Point, Kakanui was an 

Archaic site. One estimate of dates has been published indicating that the site is c. 

900 years old (Weisler and Somerville-Ryan 1996), however Weisler (pers. comm. 

1998) believes that these dates are too old and that the site was probably occupied 

closer to 500- 600 B. P. 

3.8 Summary 

The site of Cat's Eye Point (]42/4), Kakanui was occupied during the Archaic 

period of New Zealand prehistory; however, this site represents only a small part of 

the archaeology of North Otago. Whether other sites in the region were contemporary 

with it is a difficult fact to establish, but we can hypothesise that it was most likely 

part of a network involving sites of different functions. The various sites of North 

Otago provide information on subsistence, lithic technology ( and other aspects of 

material culture although they have not been mentioned here), and settlement 

patterns. Therefore, archaeology in North Otago has changed from focusing on curios 

to having a broader emphasis on interaction and subsistence practices of the 

prehistoric inhabitants. Material culture and especially lithic a:iiefacts have not been 

major parts of investigations into the region's archaeology, opening the way for the 

current study. 
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Chapter Four 

Methods 

The stone tool manufacturing teclmiques for each archaeological locality can 

be different. To understand the variation of prehistoric manufacturing tech11iques and 

materials, there is a need for continued analysis of stone tool manufacture. Morrow 

(1997:53) states that an important aspect of stone technology is the "diversity of 

reduction strategies that were employed" in prehistory. He believes that different 

reduction strategies may be used to address issues of raw material availability, 

mobility, and exchange (Morrow 1997:53). This indicates that even though similar 

studies have been conducted, comparisons of reduction strategies for different stone 

materials will provide a broader picture of the issues faced by prehistoric New 

Zealanders. 

In New Zealand and elsewhere in the Pacific, many different reduction 

strategies have been identified. These include using core or flake blanks to produce 

adzes from different sources of raw material, including cobbles, flakes, and tabular 

pieces (H. Leach 1990:381). 

The aims of the following study are to: (1) examine the range of materials 

used at Cat's Eye Point; (2) establish what type of lithic manufacture occurred at the 

site; (3) investigate the spatial distribution of lithic material throughout the site; ( 4) 

determine if microdebitage can be used as an indicator of lithic manufacture and if it 

reflects the rnacrodebitage spatial distribution; and (5) to decide which methodology 

is best in terms of screen size and its effect on the recovery of lithics. 

The following chapter details the methods and materials used to achieve these 

aims. Firstly, the excavation methods and laboratory procedures are outlined, and 

then each objective is addressed. 



Methods 

4.1 Excavation methods 

The general methods of the excavation at Cat's Eye Point were described in 

chapter 3, but are discussed in detail below. 

Both 6.4mm (1/4 inch) and 3.2mm (1/8 inch) sieves were utilised in the 

excavation. All lithics recorded in situ were assigned an object number and mapped 

by three dimensions. 

The 3 .2mm material was collected from 23 squares in order to compare this 

size class with the 6.4mm material. All units were sieved using 6.4mm sieves. This 

was conducted to determine if there was a bias towards the recovery rates of material 

from either sieve size. Recent studies using faunal material have revealed that 

different species can be represented in the smaller screen sizes and not be found in 

the 6.4mm (Butler 1988, 1994; Nagaoka 1994). Although archaeologists are aware 

that small flakes are created during the manufacturing sequence (Ahler 1989; 

Patterson 1990; Turner 1992), often flakes less than 6.4mm are not studied with 

respect to technology and raw material utilisation mainly because they are considered 

too small. 

The majority of the screened material was sorted, in the field, into categories 

of shell, bone, and lithics by the fourth year students and field supervisors. The 

material recovered from the 3 .2mm sieves during the 1997 excavation was not sorted 

in the field, but returned to the laboratory where the lithics were sorted by the author. 

After excavation all other cultural material was returned to the Steam 

Cleaning Laboratory at the University of Otago. The material from the 1996 and 

1997 excavations was cleaned and dried by the respective Anthropology 405 

(Advanced Archaeological Methods) classes. The lithic material was sorted by 

excavation unit and spit. The fire-cracked rock was removed and the various rock 

types were sorted. 

4.2 Raw material identification 

The different rock types present in the assemblage were initially sorted by 

macroscopic characteristics, grouping similar materials together. Rock types were 

identified with the aid of the University of Otago comparative collection and a 

geologist. The main constituent of the assemblage is basalt, a fine-grained igneous 

rock (Skinner and Porter 1987 :73 ). However, identifying some of the different rock 

types was more problematic. 

Previous studies of lithic material at other North Otago archaeological sites 

have identified the Moeraki Peninsula as an important source of raw materials for 
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prehistoric New Zealanders. Cherts, chalcedonies and porcellanites have all been 

identified from various pmis of the Moeraki peninsula, but there seems to be some 

problems with the definition of these materials. 

Luedtke defines chert as "all microcrystalline quartz rocks ... [including]. .. 

flint, chalcedony, agate, jasper, hornstone, novaculite and some precious gems" 

(1992:5). She states that there are different uses of 'chalcedony', which has just been 

defined as being a type of che1i, depending on who uses the term. She says 

"archaeologists use the term chalcedony to refer to all translucent 
cherts ... [ whereas ]. .. petrologists use the term to refer to quartz in its fibrous form ... 
[and]. ... mineralogists use chalcedony to refer to both fibrous and grm1Ular 
microcrystalline quartz" (Luedtke 1992:6). 

A New Zealand geological text refers to agate (and not chalcedony) in a seam 

at Moeraki Point (Thornton 1985:122). Luedtke defines agate as a "translucent 

variety of chert, often comprised of chalcedony, characterised by alternating bands or 

stripes of colour, clouds, or moss-like forms; though usually pale" (Luedtke 

1992:139). 

The resulting problem is not only one of terminology, however, as Luedtke 

states that "most, if not all, cherts made up of chalcedony are indeed translucent but 

not all translucent cherts have a chalcedonic, that is, fibrous texture" (Luedtke 

1992:6). As the archaeological assemblage is made up of a variety of materials, do 

we need to know whether the rock is chalcedony or chert or agate (when they are 

both made of microcrystalline quartz) or is it sufficient to identify the material purely 

as a "translucent or non-translucent chert" as Luedtke suggests (Luedtke 1992: 105)? 

In this study, the rock types were subdivided using attributes shown on 

Figure 4.1. The main attribute used in determining the difference rock types was 

translucency. Flakes that were transparent were termed chalcedony. This was 

determined by holding the flake up to a lamp and seeing if the light shone through. 

Some chalcedony has impurities or cloudy parts, but the main matrix remains 

translucent/transparent. The lustre of chalcedony is waxy to dull, and this was 

another attribute that aided in determining the rock type. 
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I Silica I 
Chert·~· ----...._ Chalcedony 

- non tranBlucent - tranBlucent to i::ub-tranparent 
- varying colour 
- lustre iB vitreous to V'iaxy 
- rnrnrnonly t·1as banded structure 

Quartz' 
- colourless transparent 

Agate 
- non translucent 
- banded 
- varying colours 

· Jasper 
- uniformly coloured 
- distributed in spots of bands 
- not transparent 

Figure 4.1. Criteria.for determining siliceous rock type. 

Chert is non transparent and is a uniform colour. This contrasts with agate 

which in some cases is transparent/translucent but is distinguished from chalcedony 

by its banding. The banding is distinctive in that separate layers can be seen in the 

flake which can be of varying colours. The main distinguishing factor in determining 

jasper was its red colour. Jasper is also non transparent and can be marbled or 

spotted. 

Another important archaeological rock type is quartz. This was easily 

distinguished as it has a white (sometimes termed colourless) appearance, although in 

some cases impurities can give the rock orange tinges. Quartz is macrocrystalline 

silica as opposed to rocks such as chert, chalcedony, agate etc, which are 

microcrystalline forms of silica. Quartz also has a vitreous or greasy lustre. 

There appear to be some problems in the term, "porcellanite". Anderson 

( 1989: 160) implies that there are some problems of nomenclature with porcellanite 

from Moeraki, however he does not say why the name is confusing and then 

discusses the porcellanite quarries scattered throughout Murihiku. On the map 

provided he does not acknowledge the Moeraki porcellanite, raising the question 

whether the Moeraki porcellanite is actually a different rock type. Anderson defines 

porcellanite as "a mudstone baked by contact with naturally burning lignite sean1s 

into a hard (Molu- [sic] 6.5-7.0) subvitreous material which ... fractures conchoidally" 

(1989: 160). This definition is difficult to follow, especially when porcellanite is 

found in an archaeological context, and its original geological context cannot be 

readily determined. Even more confusingly (after the above discussion about cherts) 

Anderson states that porcellanite is also known as "jasperoid" (1989: 160). 

Porcellanite can also be another form of silica, so it was included on Figure 
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4.1. Porcellanite in this study was defined by its greasy feel and dull lustre. It also 

has a similar appearance to unbaked porcelain or a "plasticine-like" appearance 

(Brooks 1993 ). It is 11011 transparent or opaque rock with a variety of colours and can 

be quite brittle. Some porcellanite contains numerous cracks. 

Another rock type that has been subject to numerous names is silcrete which 

has also been lmown as "quartzite" (Skinner 1974) and "orthoquartzite" (Trotter 

1970b). This rock is defined as a "hard (Mohr [sic] 6.5-7.0) duricrust of siliceously 

cemented quartz sands and gravels of freshwater origin" that fractures conchoidally 

(Anderson 1989: 160). In the present study, Anderson's definition of silcrete was 

followed. Identification was aided by the sugary texture of the rock and the "sparkly" 

appearance of the rock due to the quartz grains. 

4.3 Establishing what type of lithic manufacture occurred at Cat's 
Eye Point 

Once all the rock types had been cleaned and weighed, the composition of the 

assemblage was investigated. This necessitated determining a flake typology which 

would provide adequate information and not create large amounts of excess data as 

discussed by other lithic analysts (Ahler 1989; Turner 1992). 

Prior to discussing typology it is important to present a consideration of the 

taphonomic processes that can affect lithic studies. Post-depositional changes are an 

important factor in the analysis of any archaeological assemblage. Although lithic 

material is considered to be durable and not subject to post-depositional changes, an 

assemblage can be affected by the environment, humans, plants, or animals after 

deposition. Individual pieces can move vertically through a site through various 

taphonomic processes and thus become part of another layer. Villa (1986) shows that 

this has occurred in sites such as Terra Amata, thus causing original interpretations to 

be reconsidered. Leach and Leach (1980) found that similar post-depositional 

changes occurred at the Riverton site, although they believe that is was not to a large 

extent and the results were not affected greatly because there were not multiple layers 

of occupation at the site. 

Trampling of archaeological deposits can affect lithic assemblages (Nielsen 

1 991) and various experiments have been conducted to determine the effects of 

trampling on debitage (McBrearty et al. 1998; Nielsen 1991 ). Trampling can break 

flakes and fonn "use-wear" (McBrearty et al. 1998). As a result of the recognised 

post-depositional effects, it is important to consider these during the study of lithic 

assemblages. 
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4.3.1 The typology used in this study 

"A typology is a particular kind of classification which is employed as an 

efficient method of organising or sorting the assemblage for analysis" (Adams and 

Adams 1991 :370). Within debitage studies, there has been debate as to which 

typology to apply to assemblages. 

Over the past 15 years, lithic typologies have been divided into two branches, 

mass flake analysis (MF A) and individual flake analysis (IF A). Individual flake 

analysis has been characterised by Sullivan and Rozen's (1985) study which used 

counts of debitage classes and measurements of flake attributes (such as flake length, 

width and thickness and cortex) to identify different assemblages. Sullivan and 

Rozen wanted their typology to be objective. This method is labour intensive 

(Aldenderfer 1998:99) because it involves examining each flake and its attributes and 

some of the assumptions of this method are in doubt after experimental study (Shott 

1994: 78-79). 

Unlike IF A, MF A is a rapid approach, which views debitage in aggregate, 

examines different size and weight classes in conjunction with statistical analysis and 

experiments (Aldenderfer 1998:99; Ahler 1989; Turner 1992). These two methods 

should not be viewed as mutually exclusive as aspects of each can be utilised (Shott 

l 994 ), depending on the research questions. 

Certain aspects of IF A and MF A were used to examine the flakes from Cat's 

Eye Point. Flakes of all material types were examined as follows. In order to 

determine size classes (part of MF A), the flakes were weighed on a Sartorius 

electronic balance to two decimal places and their size measured using a pre

designed guide which allowed for one centimetre divisions (Figure 4.2). The largest 

category was for flakes which were larger than ten centimetres in length and width, 

the smallest category contains flakes smaller than one centimetre in length and width. 

A flake was deemed to fit into the category if there was no overlap into the next 

square. 
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Figure 4.2. The size categories for determiningjlake size. 

This above method allowed for the recognition of different size classes, 

which would have been restricted to 6.4mm and 3.2mm if sieves were used. In order 

to examine how the size classes correlated to reduction, the presence or absence of 

cortex and the number of dorsal scars on the flake were also recorded (Figure 1.1). 

This part of the analysis is derived from the IF A. 

Bulbs of percussion were not recorded because of the subjectivity involved in 

determining whether the bulb is salient or diffuse. Bulb of percussion can be 

influenced by the material type as well as the hammer type (Crabtree 1972). 

4.3.2 Special flake types 

The assemblage was examined for special flake types such as hogback, 

trimming and flakes with cortex on the platform. Examples of these flakes can be 

seen in Figure 4.3. These flakes were noted during the determination of the size 

classes and recorded at the same time. These flake types are often indicative of adze 

manufacture. 

Hogback flakes are those removed during the production of a Duff type 4 
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adze. These flakes allow the creation of the cutting edge of the adze and remove the 

ridge created by the triangular shape. They are struck from the small platform on the 

bevel side of the cutting edge (Leach and Leach 1980: 116). Turner and Bonica 

(1994:9) noted hogback flakes also, and contended that the production of the 

hogback flake was one of the last steps undertaken prior to hammerdressing. 

Trimming flake 
Flake with cortex 
on striking platform 

Hogback beak 

Figure 4.3. Special.flake types considered in this study. From Turner (1992) and 

Turner and Bonica (1994). 

Trimming flakes are called truncated flakes by Turner and Bonica (1994) and 

Witter ( 1985). A truncated flake is created when "a flake is struck from one edge of a 

preform ... [and it]. .. continues through to the opposite edge (Witter 1985:86)". 

These flakes can be used to indicate the width or thickness of a preform or as an 

indication of the size of an adze that was being reworked (Turner and Bonica 1994; 

Witter 1 985). 

Another special flake type is that recorded by Turner (1992) as having cortex 

on the platform. These flakes are generally produced during initial roughing out of 

blanks. Tmner (1992:151) found that they are associated with the reduction of 

cobbles where the dorsal surface was used as a platform. 

4.3.3 Other stone artefacts 

This group includes the various stone artefacts which are represented in the 

site. These were examined to create basic descriptions, to determine how they were 

manufactured and how they relate to the remainder of the lithic assemblage. Basic 

attributes of all artefacts were recorded such as weight, length, width, thickness, and 

material type. Blanks were defined using Crabtree's (1972) definition. They are 

viewed a "usable piece of lithic material of adequate size and form for making a 

lithic artifact" (Crabtree 1972:42). Adze blanks were examined using H. Leach and 

Witter's (1990) typology to determine what possible types of adzes were produced at 
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Cat's Eye Point. 

Crabtree (1972:85) defines a preform as an "unfinished, unused form of the 

proposed artifact". The methods of trimming/reduction on the adze preforms, for 

example bilateral or trilateral trimming, were also recorded. This follows with Leach 

and Leach's (1980) methodology for examining adze prefonns. 

Blades are defined as flakes at least twice as long as they are wide (Crabtree 

1972:42). They were studied to determine the method of production and if they 

showed evidence for use-wear. 

4.3.4 Hammerstones 

An important part of the manufacturing sequence of stone tools is the 

influence of the percussor that is used. When adzes are manufactured different types 

of hammerstones are utilised at different parts of the sequence (Turner 1992). 

I-Iammerstones are identified by the characteristic wear created when one rock is hit 

against another. The bashing creates pitting and crushing at the point where contact is 

made with the other rock. 

Crabtree states that numerous types of hammerstones and quarrying tools can 

be used in stone tool production (1972:25-27). Because of the variety of tools for 

making flaked stone artefacts, it is important to be aware of the variation, different 

shapes, sizes, and material types of hammerstones. Non-local material can be 

sourced to its original geological location making archaeologists aware of the 

interaction between different locations (for example, Weisler 1997). 

Crabtree identifies different shapes of hammerstones or percussors but does 

not define the terminology. He states that there are spherical, round, ovate, bi

convex, cylindrical, discoidal, an,d faceted hammerstones. These are differentiated 

from the broken or exhausted hammerstones (Crabtree 1972:26). 

The majority of previous studies performed on hammerstones in the Pacific 

have not been conducted systematically, the exception being Wilson's studies of the 

Tahanga basalt quarry hammerstones (D. Wilson n.d.a, n.d.b). Similar to Crabtree 

(1972), different shapes of hammerstones have been recognised and termed as 

discoid, spherical and cylindrical but definitions for the shapes of these important 

tools have not been provided. There are tln·ee main deficiencies in studies of 

hcm1merstones in the Pacific: (1) terminology; (2) illustration; and (3) determination 

of important features of a hammerstone related to the manufacturing sequence. 
Consistency in terminology appears to be a problem in that few authors have 

been specific in their definitions. Turner, in her examination of hammerstones from 

the Tahanga Quarry failed to define the terms "round, oval, irregular and round with 
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flattened facets (1994:152)". A similar example occurs in Skinner's (1974) 

examination of hammerstones from Murihiku. He described the hammerstones as 

being cylindrical, spherical, discoid and light weight (1974:121-127). It seems 

pertinent to ask if the categories are mutually exclusive and whether the light weight 

hammers do not fit into the other three categories. According to Skinner's (1974:126-

7) illustrations the light weight hammers do fit into the range of shapes that he 

discusses. 

Hammerstones are also not illustrated as frequently or as systematically as 

other artefacts (such as adzes). When they are illustrated there are often 

inconsistencies as to how they are portrayed. These inconsistencies include providing 

only one view of one hammerstone and several aspects of another (Leach and Hamel 

1981: 130; Leach and Witter 1990:64; Skinner 1974; Witter 1985). 

Witter (1985:78) recognised that a good hammerstone needs to be dense, 

hard, tough, and have a comfortable grip. These variables are influenced by the 

material type being worked, the person using the stone and the stage of manufacture 

being conducted. Turner (1992) identified that there is a range of hammerstones 

needed for the manufacture of an adze. These include primary spallers, secondary 

spallers, roughing out hammers, and trimming hammers. This information, however, 

has not been put together to create any theories on the types of hammerstone that 

could be expected for specific stages of the manufacturing sequence. 

An example of integrated information are the studies conducted by D. Wilson 

(n.d.a, n.d.b). After examining a range ofhammerstones from three sites in the North 

Island, Wilson believes that "certain hammerstones were selected under a set of 

morphological criteria which would have included material, size, shape and 

roundness" (n.d.b: 41). He also proposes a range of hammerstones termed "all 

purpose tools" which could be used for the entire reduction sequence. Previous 

integration of material would have provided Pacific archaeologists with a greater 

comprehension of the role ofhammerstones in the manufacturing sequence of adzes. 

4.3.5 Hammers from Cat's Eye Point 

Throughout the manufacturing of an adze or any other stone tool, different 

hammerstones can be used to facilitate each phase of manufacture or single 

hammerstones can be utilised for the entire manufacturing sequence (Wilson 

n.d.b:41). Examining the hammerstones provides information on what types of 

reduction were occurring at the Cat's Eye Point site. 
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4.3.6 Weight 

The weight of each hammerstone was recorded to two decimal places using 

the Sartorius electronic balance. A hammerstone's weight plays an important role in 

determining what part of the manufacturing sequence it was involved in. This 

variable is not the sole indicator of the hammerstone's place in tool manufacture. 

Shape and material type of the hammerstone must also be considered. 

4.3.7 Shape 

This examination of the hammerstones from Cat's Eye Point will use 

established sedimentological methods to determine the shape of the hammerstones 

(Folk 1968). Ternary diagrams are often utilised to determine the shape of grains. In 

this study the hammerstones were viewed as large grains. The terms discoid, 

spherical, and cylindrical are good descriptive terms, however, in many studies these 

terms are not defined which poses problems when attempting to make results 

comparable. Using a ternary diagram such as that developed by Folk (1968) allows 

the observations gained in this study to be comparable to future studies. A ternary 

diagram is presented in Figure 4.4. 

33 BLADED 
L - I 

L-S 

.67 E!...ONG1\TE 

Figure 4.4. An example ofa ternary diagram by Folk (1968). 

The hammerstones from the site were examined to determine their shape and 

to investigate the material types that were present in order to link these to the 

manufacturing sequence. The maximum length (L), width (W), and thickness (T) of 

69 



Methods 

the hammerstones were measured. Each of these measurements intersect each other. 

Figure 4.5 shows how the measurements were taken. The measurements were entered 

into Microsoft Excel 4.0 and the values for the ternary diagram were calculated. 

There are three formulas involved ( one for each side of the diagram). The first 

equation determines whether the hammerstone is platy or compact and is as follows: 

s 
L 

Where S= shortest axis of the hammers tone (thickness) 
Where L= longest axis ofhammerstone (length) 

The second value calculated indicates if the hammerstone is platy, bladed or 

elongated, 
L-1 
L-S 

Where I = intermediate axis of hammer stone (width) 

The third equation determines if the hammerstone is elongated or compact 

and is written as follows: 

The result from each of the equations should be equal to one or less. The 

point of intersection of the three values allows the three dimensions of the 

hammerstone to be represented on the diagram. The ternary diagram allows for the 

systematic representation of the shape of the hammerstone. 

Figure 4.5. Method ofmeasuring hammer.stones. 
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4.3.8 Material type 

The use of certain materials plays an important paii in the placement of a 

hammerstone in the maimfacturing sequence. Differential strength occurs between 

different rocks and minerals, consequently some rocks like quaiiz, which has a high 

hardness value (Mohs 7.0) make good hammerstones. The material type of the 

hammerstone was determined with the assistance of a geologist. Olivine is an 

important macroscopic aid in the determination of basalt, whereas greywacke 

contains at least 25% feldspars (Schmnann 1993:274). 

4.4 Investigating the spatial distribution of macro- and micro
debitage 

4.4.1 Refitting 

Following Leach's successes at refitting material from Oturehua and Riverton 

(Leach and Leach 1980; Leach 1984 ), it was decided to conduct refitting where 

possible in this study. Due to time constraints I did not examine all the material, but 

attempts were made to refit flakes back to preforms or cores. Refitting is also an aid 

in spatial analysis as it will indicate the locations of manufacturing and curation 

activity. 

4.4.2 Microdebitage 

The analysis of microdebitage has not been prominent 111 lithic analysis. 

Microdebitage can be used for spatial analysis, site formation studies, and for 

understanding screen size effects. One main advantage of microdebitage is that it can 

be used to supplement other analyses within the same site. Dunnell and Stein 

(1989:39) stated that microdebitage or more specifically, "microartefacts, ai·e 

complimentary, not supplementary data and should be a routine concern of all 

archaeological investigations". Fladmark (1982) was the first to recognise the 

potential of microdebitage, and since then a small group of archaeologists have been 

using microdebitage for spatial analysis within a site. Other artefacts used in micro

analysis include bone, daub, shell, and ceramics. 

Of interest at K.akaimi is the small amount of other debitage compared to 

basalt. The microdebitage was examined to determine if different rock types could be 

detected. A further reason for the analysis of the microdebitage from this site was 

that it will provide insights into spatial patterns as well as formation processes within 

the site and whether they have affected the ai·chaeological deposit of lithics. 
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4.4.3 Microdebitage methods 

After reviewing previous investigations of microartefacts, the range of 

microdebitage investigated was placed between the range of 2mm and 0.0885mm 

(3.5 phi). Fladmark (1982) suggested that the microdebitage category should start. at 

1mm, however, this is too small, and misses the size categories between 3.2mm and 

hmn. The top range of the microdebitage category coincides with Dunnell and 

Stein's (1989:35) range (2mm to 0.25mm). Bulk samples were taken from a well 

distributed area over the site and from these the microdebitage was obtained. 

Samples were taken from the cultural layer as well as the sterile layers directly above 

and below. A sample was also taken from an oven feature. Figure 4.6 shows the 

excavation units where the microdebitage samples were collected. 

This study examined the microdebitage from 12 units and focused on the 

cultural deposits. Dune sand was used as a control in order to determine whether the 

recorded microdebitage was entirely a cultural occurrence. 

The sediment samples were split using a random splitter into sub-samples of 

between 60 and l00gms. The samples then were sieved through -1.5 to 4 phi screens 

for 10 minutes each. Table 4.1 converts phi size to millimetres to allow comparisons 

with larger flakes. 

The sediment was adhered to a slide and labelled with provenance. The slide 

was then placed on the microscope and examined under 100 times and 400 times 

magnification, with a grid and transverse, facilitating the counting of the particles 

and ensuring non-repetitious counting of the same grains (250 grains per slide were 

counted). Basalt was the focus in the counting of microdebitage as it comprises the 

majority of the macrodebitage assemblage. 

Table 4.1. The phi sizes utilised in this study and their conversions to millimetres 

(mm). 

Phi size (mm Phi size (mm) 
-1.5 3.0 1.5 0.4 
-1.0 2.0 2.0 0.3 
-0.5 1.4 2.5 0.2 

0.0 1.0 3.0 0.1 
0.5 0.8 3.5 0.1 
1.0 0.5 4.0 0.1 

The microdebitage was identified by the use of Fladmark's (1982) guidelines 
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for basalt, combined with sedimentological techniques in distinguishing minerals 

from the microdebitage. Fladmark states that under the microscope basalt 

microdebitage appears as "dense masses of minute dark and rod-like crystals in 

parallel or haphazard arrangements, in a relatively dark but generally translucent 

matrix" (1982:219). After examining a sample of test slides, the basalt microdebitage 

was identified as being angular, dark coloured, and non transparent, whereas the 

surrounding quartz grain matrix was translucent. Microdebitage is often a regular 

geometric shape such as sub-rectangular, sub-triangular, trapezoidal, or a. semi-lunate 

shape (Flad.mark 1982:209). Fladmark noted that basalt is more noticeably opaque 

than chert or flint (1982:219) but, although these materials were not identified, the 

basalt was considerably more opaque than the surrounding quartz grains. Bone was 

also identified amongst the sediment. It appears as a smooth rod like structure (in 

some cases it has a similar appearance to a needle) and is easily distinguished from 

the surrounding matrix. 

The microdebitage slides were counted by two people and a sample of the 

slides were double checked to determine bias and accurate counting. All the data 

were recorded on sheets which detailed the sample provenience, the cotmt of 

microdebitage, the count of the grains represented on the slide, and the magnification 

were recorded for each sample. The data were entered onto a Microsoft Excel 

spreadsheet to determine the frequencies/percentages for each sample and to compare 

these data with that of the macrodebitage. 

4.5 Determining what methodologies are appropriate for lithic 
analysis in New Zealand 

The aim in this section is determine whether the analysis of lithic material 

from small sieves can provide information in studies of technology and raw material 

utilisation. There are two issues relevant to the above aim: (1) sieve size and (2) 

assemblage diversity, and sample size. 

4.5.1 Archaeological diversity, sieves, and sample sizes 

Archaeologists use diversity in archaeological assemblages to infer past 

behavioural differences such as settlement function, social relations or subsistence 

patterns (Rhode 1988 :708). Diversity can be defined as the number of artefact classes 

Determining what methodologies are appropriate for lithic or the range of faunal 

remains represented in a collection. Archaeological diversity however, is dependent 

on sample size. Thus, the use of insufficient sample sizes results in problems for 

comparing archaeological assemblages as discussed by Grayson (1981) and Kintigh 
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(1984). In her comparison of 3.2mm and 6.4mm faunal material from Henderson 

[sland, Talbot found that a 300ml sample was insufficient to determine the diversity 

in the 3 .2mm sample (Talbot 1996: 18). 

A question that needs to be addressed here is whether the assemblage 

diversity can be augmented by the use of smaller screen sizes. Studies that have 

examined screen size effects and lithic analysis are not common and in the Pacific 

the focus has been on fish remains (Butler 1988; Gordon 1993; Nagaoka 1994; 

Talbot 1996). Differential recovery of artefact manufacture can also be determined 

by examining 3.2mm and 6.4mm material. Wilson. (1996b) found manufacturing 

debris of shell beads which according to Weisler (pers. comm. 1996) have not been 

located in 6.4mm material. 

Studies of faunal remains have shown that the distribution of taxa across 

screen sizes is non-uniform because of the body size of the fauna represented in the 

sample (Butler 1988; Thomas 1969). This results in the small elements of large fish 

not being represented in larger screen sizes, but more importantly small taxa are not 

represented in larger screens either (Butler 1988, 1994; Clason and Prummel 1977; 

Gordon 1993; Nagaoka 1994; Nichol and Williams 1980; Shaffer 1992; Weisler 

1993c). 

In order to investigate assemblage diversity, archaeologists need to utilise a 

range of sieve sizes. According to Butler (1988) the use of sieves in Lapita site 

excavations has not been consistent, which creates problems for the comparison of 

methodologies and results. Many researchers do not use sieves in their excavations 

or do not state what type of sieve was used thus creating a bias in the recovered 

material with only large/visible material represented. 

To investigate the archaeological diversity in the lithic assemblage from Cat's 

Eye Point, flakes were collected in both 6.4mm and 3.2mm sieves. As previously 

discussed the flakes were returned to the Antln·opology Department, University of 

Otago whereupon the 6.4mm flakes were cleaned, as they had been sorted in the 

field, and the 3 .2mm flakes were sorted from the other material recovered in the 

sieve. The 3 .2mm flakes were sorted by material type, counted, and weighed. The 

data were recorded and entered into Microsoft Excel 4.0 to facilitate comparison with 

the 6.4mm flakes. The comparison was required to determine if there was differential 

representation of flake numbers and/or material type. It is important to investigate 

these issues as potential infonnation about raw material usage, and manufacturing 

techniques can be gained. 
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4.5.2 Investigating technological differences between flakes from 6.4mm 
and 3.2mm sieves 

Archaeologists are aware that lithic manufacture creates small flakes and 

there are two fates for these small flakes. The first is that they are not recovered 

either through not sieving ( Shawcross 1964) or by selective collection of flakes using 

a predetermined size category (Turner 1992; Williams 1993). For example, Williams 

(1993:6) did not collect any flake smaller than 10mm. The second fate that can face 

small flakes is that they are not analysed at all through the use of a predetermined 

size category (ie. only looking at flakes 5mm and above in size). 

To determine whether it is worthwhile collecting small flakes from an 

archaeological excavation, flakes from different sieve sizes were compared. A 

sample of the >3.2mm basalt flakes and all of the >3.2mm non-basaltic flakes were 

examined to determine if any extra technological information could be gained. This 

was conducted by following the same procedures as for the >6.4mm flakes, as 

discussed in section 4.3.1. The excavation units sieved using 3.2mm sieves are 

shown in Figure 4.7. 
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Figure 4. 7. lvfap rf excavation site .!42/4 at Cat's Eye Point. Solid black squares 
represent the units sieved with 3.2mm sieves. From Weisler et al. 1999. 
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4.5.3 Summary 

The methodology used in this study resulted in a description of the 

archaeological assemblage that will aid in determining the sources of the rocks in the 

assemblage. A combination of methods assisted in understanding the type of 

reduction that occurred at Cat's Eye Point, especially in determining what type of 

adzes were manufactured at the site. Microdebitage analysis played a part in the 

study of the spatial layout of the site and will also be examined to determine if the 

macro-debitage was excavated from where it was originally deposited. Finally, this 

study evaluated screen size and the effects on the recovery of lithic material. 

From the above discussion, it can be seen that numerous methods have been 

used in this study. The different methodologies have been selected to compliment 

each other; each method creating information which will aid in determining the 

details of lithic manufacture at Cat's Eye Point, as well as answering some 

methodological questions which may aid future lithic studies in New Zealand and 

elsewhere in the Pacific. 
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Chapter Five 

Results 

This chapter presents the results of the analysis conducted on the lithic 

assemblage from Cat's Eye Point, Kakanui, New Zealand. The five main aims of this 

thesis as outlined in chapter four will be addressed in the following manner. Section 

one contains descriptive data on the range of rock types represented in the 

assemblage. Section two presents the results from a technological viewpoint. Section 

three examines the spatial distribution of lithics within the site. Section four has a 

methodological focus which will examine microdebitage and screen size effects. The 

subject matter of this chapter is the material comprising the Cat's Eye Point 

assemblage. An objective of the subsequent chapter will be to address human 

behaviour and how it relates to the artefacts discussed in this chapter. 

5.1 Descriptive analysis 

5.1.1 The range of rock types represented in the debitage assemblage 

By examining the range of materials present in the assemblage, two things 

are achieved. Estimations of interaction between different areas can be made, and 

comparisons can be made between assemblages from other sites. Studies at other 

archaeological sites in North Otago (McGovern Wilson et al. 1996; Trotter 1970b, 

1979) have revealed that silcrete or chert/chalcedony is the dominant rock type at 

those sites. Another rock type often found at sites in North Otago is obsidian from 

the North Island of New Zealand (McGovern-Wilson et al. 1996), and this is the 

main indicator that interaction was occurring between the North and South Islands. 

However, there is debate as to whether interaction was an organised regular activity 

or an irregular occun-ence (Anderson and Smith 1996c; Smith and Leach 1996). 



Results 

The assemblage from Cat's Eye Point was sorted into different rock types and 

specimens of each rock type were counted and weighed. The debitage assemblage 

contained 6900 flakes weighing 20.695 kilograms. 

Some rock types were not easily identified and these were examined by a 

geologist to clarify the type and, if possible, the geological origin of the rock. This 

section presents the data obtained about each rock type in the assemblage and the 

common names of rocks will be used instead of the geological names. Table 5.1 

shows the material types in the debitage assemblage. There were two main groups in 

the assemblage: basaltic and non-basaltic rock, and these are discussed below. 

Table 5.1. Rock types and their ji·equency, by count and weight in grams, in the Cat's 

Eye Point debitage assemblage. 

Rock type Count % Weight % 

Basalt 6778 98.23 20538.24 99.24 

Non-basaltic rock* 122 1.77 157.58 0.76 

Total 6900 100.00 20695.82 100.00 

*Non-basaltic rock 

Silcrete 36 29.51 40.64 25.79 

Chalcedony 27 22.13 16.78 10.65 

Quartz 18 14.75 9.1 5.77 

Obsidian 9 7.38 2.96 1.88 

Unidentified 7 5.74 17.7 11.23 

Chert 6 4.92 16.34 10.37 

Other 6 4.92 10.06 6.38 

Jasper 4 3.28 13.82 8.77 

Argillite 3 2.46 24.58 15.60 

P orcellani te 3 2.46 2.77 1.76 

Caples Volcanic 2 1.64 2.79 1.77 

Greenstone 1 0.82 0.04 0.03 

Total 122 100.00 157.58 100.00 
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By count, the majority (98%) of the debitage assemblage from Kakanui was 

basalt. The assemblage contained a total of 6778 basalt flakes that weigh 20538.24 

grams. When the assemblage is examined by weight, 99% of the debitage 

assemblage is basalt. 

The non-basaltic category contained all the flakes in the assemblage made 

from non-basaltic rock and was comprised of 122 flakes weighing 157 grams. As 

indicated in Table 5 .1 the non-basaltic rock comprises only 1 % of the assemblage by 

count and less than 1 % of the assemblage by weight. Although the non-basaltic flake 

assemblage was small in comparison to the basaltic assemblage, it has been further 

subdivided into twelve groups. The category tem1ed "unidentified" contained flakes 

whose geological source could not be determined. "Other" contained rock types such 

as sandstone, schist and limestone. The weights of the rocks in each category are 

presented in Table 5.1. 

5.1.2 Size classes 

The assemblage was also divided into size classes using methodology based 

on Ahlers' (1989) mass flake analysis (MF A). As the lithics from the excavation had 

already been sieved using 6.4mm and 3 .2mm sieves, the material was kept in these 

categories for the MF A The size categories used in the MF A are described in Figure 

4.2. 

The entire basalt assemblage recovered from the excavation was composed of 

6778 flakes. Using MFA all flakes recovered from the 6.4mm sieve were examined 

(n= 4450) by size category. There were 2328 flakes from the 3.2mm sieve but, 

because of the small size of these flakes difficulties were encountered in weighing 

and recording data. As a result, 75 flakes were randomly selected from Unit 18 and 

examined to determine whether they would provide extra technological data. 

All the flakes in the assemblage recovered from the 6.4mm sieve were sorted 

into size classes. Table 5.2 summarises the counts and weights of the >6.4mm 

basaltic material. In Table 5.2 the largest weight categories were A and E and the 

smallest category in terms of weight was K.. 

The largest size class by count was J which contained 2212 flakes. Although 

this class contained the largest number of flakes, it was the second lightest category 

of the basalt flakes from the 6.4mm sieve by weight. 
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Table 5.2. Counts and weights offlakes, fi·om Cat's Eye Point, in each basalt size 

class. 

Size class Count Weight 

A(l0cm"") 11 2737.53 

B(9-10cm) 16 1856.94 

C (8-9 cm) 21 1415.63 

D (7-8 cm) 34 1835.32 

E (6-7 cm) 82 2749.96 

F (5-6 cm) 98 2017.10 

G (4-5 cm) 196 2367.35 

H (3-4 cm) 334 2082.22 

I (2-3 cm) 830 1898.28 

J (1-2 cm) 2212 1290.97 

K (<1 cm) 616 140.06 

Total 4450 20391.36 

Table 5.3 summarises the counts and weights of each size class in the 

>3.2mm basalt sample. As Table 5.3 shows, the >3.2mm flakes were present in only 

two size classes J and K, suggesting that the flakes are either 1-2cm in maximum 

dimension (J) or less than one centimetre in maximum dimension (K). The majority 

of flakes (n= 67) in this test sample fit into class K., but in total weigh only 2.61 

grams, an indication of their small size. 

Table 5.3 Counts and weights per size class of> 3.2mm basalt.flake sample, _from 

Cat's Eye Point 

Size class Count Weight 

J (1-2 cm) 8 1.09 

K (<1 cm) 67 2.61 

Total 75 3.7 

Table 5.4 indicates that overall the >6.4mm non-basaltic flakes were smaller 

than the basaltic material from the same sieve size. There were no non-basaltic flakes 

in size classes A - E. The largest non-basaltic flal<:e was in size class F (5 - 6cm). The 

greatest concentration of non-basaltic flakes, by count and weight, was in size class I 

(3 - 2cm). 
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Table 5.4. Counts and weights per size class of> 6. 4mm non-basaltic flakes from 

Cat's Eye Point. 

Size class Count Weight 

F (5-6 cm) 1 15.81 

G (4-5 cm) 2 16.68 

H (3-4 cm) 2 12.92 

I (2-3 cm) 23 61.66 

J(l-2cm) 45 45.33 

K (<1 cm) 9 1.33 

Total 82 153.73 

There were 40 non-basaltic flakes recovered from the 3.2mm sieve and Table 

5.5 shows that the majority of these flakes were in the K size class (less than one 

centimetre in maximmn dimension). The flakes in this sample weighed 3.73gms 

which reflects how small the flakes were in this category. 

Table 5.5. Counts and weights per size class of the > 3. 2mm non-basaltic flakesfi·om 

Cat's h,ye Point. 

Size class Count Weight 

J(l-2cm) 4 0.61 

K (<l cm) 36 3.12 

Total 40 3.73 

5.2 Technological analysis 

5.2.1 What type of lithic manufacture occurred at Kakanui? 

This section examines the assemblage with the aim of detennining what type 

of litl1ic manufacture occurred at Kakanui. The entire assemblage was studied with 

an emphasis on the flake debitage because it was more abundant than formal 

artefacts, such as adzes and blades that are usually used in conjunction with debitage 

in a technological examination. The hammerstones were also studied in this section 

as they are an integral part of the manufacturing process of stone tools. These too, 

were more abundant than manufactured tools at the site. 
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5.2.2 The basalt flake assemblage 

Technological information was gained from flakes by recording the presence 

or absence of cortex and the number of dorsal scars present. This is a form of IF A 

similar to that discussed by Sullivan and Rozen (1985). This means that the 

assemblage was examined using a combination of two methods. 

Special flake types, such as trimming, rescue, and hogback "beak" flakes 

were also examined. The definitions and examples of these flakes were presented in 

Chapter Four. This combined with the size classes (presented above) provided details 

of the assemblage and its characteristics. The assemblage was divided into two 

categories for this analysis: basaltic and non-basaltic rock. The results from the basalt 

category will be presented first. 

The presence of cortex is directly related to the number of dorsal scars 

present on the flake. The amount of cortex can sometimes be used as an indicator of 

the size and shape of the original parent rock but the presence of cortex can also be 

used as an indicator of manufacturing stages. During the production of a stone tool, 

the cortex cover decreases as manufacture progresses, thus flakes with only small 

amounts of cortex can be assigned to a later manufacturing stage; however, there are 

some exceptions to this. As summarised in Table 5.6, cortex was present on flakes in 

all of the size categories. Cortex was most common, by percentage of count (81.8%), 

in size class A (n= 11). 

Table 5.6. Cortex presence/absence on basaltic flakes.from the 6.4mm sieve. 

Size class Cortex No cortex 

A (10 cm+) 9 2 

B (9 -10 cm) 12 4 

C (8-9 cm) 8 13 

D (7-8 cm) 16 18 

E (6-7 cm) 31 51 

F (5-6 cm) 42 56 

G (4-5 cm) 74 122 

H (3-4 cm) 83 251 

I (2-3 cm) 178 652 

J (1-2 cm) 244 1968 

K (<l cm) 51 565 

Total 748 3702 
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Results 

Figure 5.1 shows the presence or absence of cortex on the flakes in each size 

class. As the flake counts in the first three categories (size classes A, B and C) were 

small, they were combined forming "ABC" (Figure 5 .1) to make the sample size 

larger. The two largest size classes (A and B) contained the most cortex (by count) 

and this frequency then declined. In size category D (8 - 7cm) the frequency of 

cortex and no cortex were nearly equal. In category D the cortex frequency was 

higher than both the preceding size class C and the following size class E. The 

difference between the categories on either side of class D is about 10%. 
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Presence.absence of cortex per size class on 6.4mm basaltic flakes 

ABC (>10-8 D (8-7 cm) E (7-6 cm) F (6-5 cm) G (5-4 cm) H (4-3 cm) 1(3-2 cm) J (2-1 cm) K (<1 cm) 
cm) 

Size class 

Figure 5.1. Presence/absence of cortex on >6.4mm basaltic.flakes. 

There was a change in the presence of cortex by the smallest size class, K. In 

this category 91. 7% of the flakes exhibited no cortex. This change to cortex absence 

on the flakes occurred gradually throughout the sequence with a large increase 

occurring in class C. The basic trend, especially after category F (5 - 6cm), was that 

the cortex cover on the flakes decreases as the flakes become smaller. 

Table 5.7 provides a summary of the number of dorsal scars on flakes in each 

size category. Included in this table is a column which indicates the number of 

blocky flakes. These flakes where the dorsal and ventral surfaces cannot be 

distinguished (Turner 1992). These flakes did not have distinguishable dorsal scars. 

On the flakes with a recognisable dorsal surface, the maximum number of dorsal 

scars was seven. Some flakes with no dorsal scars may have 100% cortex cover; 

however, there are also flakes which have no dorsal scars and no cortex cover and 
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these are most common in category J and K. Table 5.7 indicates that the number of 

dorsal scars increased as flakes get smaller. The table also shows that dorsal scars 

were replacing the cortex on the flakes. 

Table 5. 7. Counts of dorsal scars per size class on basaltic flakes from the 6. 4mm 

sieve. 

Size class n.d.s.#. 2 3 4 5 6 7 Blocky* 

A (10 cmt) 1 2 1 
,., 

1 1 2 0 _) 

B(9-10cm) 1 3 
,., 

4 
,., 

1 1 0 _) _) 

C (8-9 cm) 1 2 4 7 4 1 0 1 1 

D (7-8 cm) 5 2 9 8 6 2 2 0 

E (6-7 cm) 6 11 31 25 6 3 0 0 

F (5-6 cm) 6 20 35 24 8 2 2 0 1 

G(4-5cm) 18 39 73 47 12 5 1 0 l 

H (3-4 cm) 38 75 144 56 14 4 1 0 2 

I (2-3 cm) 138 248 340 77 13 4 1 0 9 

J ( 1-2 cm) 641 704 739 107 8 0 0 0 13 

K (<l cm) 266 187 146 7 0 1 0 0 9 

Total 1121 1293 1525 365 75 24 10 1 36 

n.d.s.#. No dorsal scars. 

*Note: the blocky flakes are those on which the dorsal and ventral surfaces 

could not be distinguished. 

The data gained from the analysis of the basalt flakes recovered in the 3 .2mm 

sieves is presented below. The same attributes, cortex cover, and dorsal scars were 

examined on these flakes, as on the larger flakes. 

Table (5.8) indicates how many flakes had cortex present and how many did 

not have any c01iex. The > 3 .2mm basalt flake sample was examined in the same 

maimer as the >6.4mm sample. Eighty-nine percent of the flakes (n=67) in this 

sample were in K size category (less than 1 cm) and the remaining 11 % were in the J 

size class (11=8). Of the flakes in the J class (2 - 1 cm), all had no c01iex, while in the 

K class only 6% ( 4/7 5) had cortex present. 
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Table 5.8. Cortex presence/absence on the basalt flake sample from the 3.2mm sieve. 

Size class Cortex No cortex 

J (1-2 cm) 

K (<l cm) 

Total 

0 

4 

4 

8 

63 

71 

Table 5.9 shows the number of dorsal scars on the flakes in the >3.2111111 

basalt sample. There were three blocky flakes on which the dorsal and ventral sides 

could not be determined. In the K size class (less than 1 cm) 44% of the flakes had no 

dorsal scars, however, m1other 35% of the flakes in the K size class had either one or 

two dorsal scars. 

Table 5.9. Counts a/dorsal scars on the basalt flake samplefi'om the 3.2mm basalt 

sieve. 

Size class n.d.s.#. 1 2 3 blocky 

J (1-2 cm) 1 2 3 1 1 

K (<l cm) 30 17 18 0 2 

Total 31 19 21 1 3 

n.d.s.#. No dorsal scars. 

Table 5.10 presents the basaltic data so that it can be compared to Turner's 

(1992) experimental data. As Turner (1992) based her size classes on weight, all 

flakes smaller than 3gms had to be excluded, leaving 920 flakes in the sample. 

Table 5.10. The Cat's Eye Point Flakes according to Turner's (1992) methodology. 

Size class Count % 

1 (>300 g) 4 0.44 

2 (201-300 g) 4 0.43 

3 (101-200 g) 16 1.74 

4 (51-100 g) 38 4.13 

5 (21-50 g) 135 14.67 

6 (3-20 g) 723 78.59 

Total 920 100 
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Turner (1992) also examined the debitage in her assemblage by the dorsal 

surface characteristics. Table 5 .11 summarises the Cat's Eye Point debitage 

assemblage so that it is comparable to Turner's (1992) data set. 

Table 5.11. Cat's Eye Point assemblage.flake characteristics, according to Turner's 

(1992) methodology. 

Cortex No Cortex 
Size n.d.s.# 1-2 scars 3 + scars n.d.s.# 1-2 scars 3+ scars Total 

l (>300 g) 0 2 2 0 0 0 4 

2 (201-300 g) 1 1 2 0 0 0 4 

3 (101-200 g) 1 2 9 0 0 4 16 

4 (51-100 g) 2 15 7 0 5 9 38 

5 (21- 50 g) 8 30 18 1 39 39 135 

6 (3-20 g) 27 154 39 34 311 158 723 

Total 39 204 77 35 355 210 920 

n.d.s.#. No dorsal scars. 

5.2.3 The non-basaltic assemblage 

In this section the non-basaltic flakes were treated as one assemblage and the 

attributes of each flake was recorded in the same manner as the basaltic flakes. The 

results presented here are for the >6.4mm material. 

The presence and absence of cortex on the non-basaltic flakes recovered from 

the 6.4mm sieve is shown in Table 5.12. The largest number of non-basaltic flakes 

were in category J and highest frequencies of flakes with cortex and without cortex 

were located in this category. Seventy-eight percent of the non-basaltic flakes (n=64) 

recovered from the 6.4mm sieve had no cortex cover. 
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Table 5.12. Presence/absence of cortex on non-basaltic flakes from the 6. 4mm sieve. 

Size class Cortex No c01iex 

. F (5-6 cm) 0 1 

G (4-5 cm) 2 0 

H (3-4 cm) 2 0 

I (2-3 cm) 4 19 

J (1-2 cm) 9 36 

K (<1 cm) 1 8 

Total 18 64 

Table 5.13 indicates the counts of dorsal scars on the non-basaltic flakes 

recovered from the 6.4mm sieve. Thirty-nine percent of the non-basaltic flakes 

recovered from the 6.4mm sieve had no dorsal scars on them. The remaining flakes 

in this category had one to four dorsal scars. The maximum number of dorsal scars 

on flakes in this sample was four, but only 4.9% of the flakes have this number of 

dorsal scars. There were two flakes (2%) in this sample on which the dorsal and 

ventral sides could not be distinguished. 

Table 5. 13. Counts of dorsal scars on non-basaltic jlakesfi·om the 6. 4mm sieve. 

Size class n.d.s.# 1 2 3 4 blocky 

F (5-6 cm) 0 0 1 0 0 0 

G(4-5cm) 0 0 0 2 0 0 

H (3-4 cm) 0 0 1 0 1 0 

I (2-3 cm) 4 9 8 1 1 0 

J (1-2 cm) 22 14 
,., 

2 2 2 :) 

K (<1 cm) 6 3 0 0 0 0 

Total 32 26 13 5 4 2 

n.d.s.#. No dorsal scars. 

Cortex was uncommon on the non-basaltic flakes recovered from the 3.2mm 

sieve, as indicated in Table 5.14. Ninety-two percent of the flakes in this sample had 

no cortex cover. There were three flakes in the sample from the K category which did 

have cortex, which is only 8% of the entire sample of flakes in this category. 
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Table 5.14. Presence/absence ofcortex on non-basaltic flakes from the 3.2mm sieve. 

Size class 

J (1-2 cm) 

K (<I cm) 

Total 

Cortex No co1iex 

0 

3 

3 

4 

33 

37 

Table 5 .15 indicates the number of dorsal scars found on flakes in the non

basaltic sample from the 3.2mm sieve. Thirty flakes had no cortex on them in this 

sample. Seven flakes had only one dorsal scar and three flakes in the sample have 

two dorsal scars. There were no flakes in this sample which fit into the "blocky" 

category. 

Table 5.15. Counts of dorsal scars on non-basaltic flakes ji-om the 3.2mm sieve. 

Size class n.d.s.#. 1 2 

J (1-2 cm) 2 2 0 

K (<I cm) 28 5 3 

Total 30 7 3 

n.d.s.#. No dorsal scars 

5.2.4 Special flake types 

During the production of adzes, special flake types are created. These have 

the potential to provide data about the tools being made. In this study, data from five 

special flake types were gathered. The special flake types were: flakes with cortex 

on the striking platform; adze trimming flakes; reworking flakes; blocky flakes; 

flakes with use-wear, and hogback "beak" blades which are summarised in Table 

5.16. 

Not all of the types of "special flakes" summarised in Table 5 .14 were found 

in the lithic assemblage from Cat's Eye Point. Notably absent were hogback flakes, 

however, flakes with cortex on the striking platform and trimming flakes were 

abundant. 

Cortex on the striking platform was noted by Turner (1992:145) to be a 

special flake type associated with initial roughing out of a blank. These flake types 
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were noted in the assemblage from Cat's Eye Point and this category provided the 

largest number of special flake types (n = 51 ). 

Table 5.16. Counts ofspecialjlake types from Cat's Eye Point. 

Flake type Count 

Cortex on striking platform 51 

Trimming flakes 47 

Hogback blades 0 

Blocky flakes 41 

Flakes with use-wear 6 

Reworking flakes 
,., 
.) 

Total 148 

Trimming flakes correspond to "Class B" flakes noted by Leach and Leach 

( 1980: 115) and feature the characteristic flake scars near the striking platform. These 

flakes were trimmed from the sides of blanks/preforms and provide details of the 

dimensions of the artefact being manufactured. The presence of these flakes was 

noted and 4 7 trimming flakes were found in the assemblage. The average length of 

the trimming flakes from Kakanui was 3 .2cm which is a reflection of the size ( either 

thickness or width) of the preform it was removed from. It was also noted on these 

flakes that in some cases the platform itself had flake scars. Two examples of 

trimming flakes are presented in Figure 5.2. 

Three flakes from the non-basaltic assemblage were reworking flakes. Two of 

the reworking flakes were made from argillite ( one reworking flake is pictured in 

Figure 5.2) and the third from greenstone. All three were polished and none of the 

flakes had hammerdressing on their dorsal surfaces. 

The flakes were also examined for the presence of use-wear and six flakes in 

the assemblage were identified as having (possible) use-wear on them. The term 

"possible" is used here as use-wear as in some cases it may have been created by 

post-depositional forces. 
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a) Porcellanite Flake 

b) Reworking Flake 

c) Trimming Flakes 

Figure 5.2. Some of the special.flake types.found in the Cat's Eye Point assemblage. 

5.2.5 Refitting 

Time constraints and the size of the assemblage negatively affected the 

refitting of the assemblage. Despite this obstacle three cobbles were refitted. One 

cobble included an adze preform and some other large flakes that may have been 

blanks. Figure 5 .3 shows the miefacts that were refitted and how they may have 

originally joined together. The other cobble that was refitted had two spalls 

removed. 

5.3 The non-debitage artefacts 

By examining the artefacts found with the debitage assemblage a greater 

appreciation of the technological practices of the inhabitants of Cat's Eye Point can 

be gained. The artefacts in the lithic assemblage can be divided into the following 

categories: blanks; preforms; blades; cores; hainmerstones; and anvils. These are 

presented below. 

5. 3.1 Blanks 

As discussed 111 chapter four, Crabtree (1972:42) defined a blank as "a 

useable piece of lithic material of adequate size and form for making a lithic artifact". 

There was no non-basaltic rock which fitted into this category; however, some pieces 

of basalt did fit into Crabtree's definition and these were exainined using Leach and 

Witter's (1990) blank typology. 
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Figure 5 .4 shows the three blanks that were identified in the assemblage, two 

are blank type D3 of Leach and Witter's (1990) typology. The third blank was similar 

to blank type B2 of Leach and Witter's typology. 

5.3.2 Preforms 

Kronqvist (1991) defines a preform as an adze head prior to hammerdressing 

and/or grinding. However, that definition creates problems when trying to define the 

Duff (1950) adze type. We cannot know if the maker of the adze still had to add a 

tang or wished to change the shape of the adze further and it is for that reason that 

Leach and Leach's (1980) typology for preforms was used here. 

There were only two preforms in the assemblage, both of which were 

triangular in cross-section and difficulty was encountered in assigning them to Duffs 

(1977) classification system. However, using Leach and Leach (1980) classification 

it was determined that one preform was trilaterally flaked. This preform weighs 

894.77gms and had been discarded due to two transverse fractures (Figure 5.5). It is 

230mm in length, 53.56mm wide and 54.23mm thick. 

Figure 5.6 shows the second preform which is bilaterally flaked and weighs 

226.17gms. It is 119.42mm in length, 57.89mm wide and 36.07mm thick. The reason 

for the discard of this preform was asymmetry. This preform was refitted to its parent 

cobble. 

5.3.3 Blades 

Although there were a number of silcrete flakes, there was only one silcrete 

blade in the assemblage. The blade is illustrated in Figure 5.7. It is 107.03mm long 

and 41.45mm wide. At one end a flake has been removed from the ventral surface 

and it could be interpreted as some form of haft. However, H. Leach (1998 pers. 

comm.) has suggested that the flake scar was a result of the blade being dropped on 

the ground. This was suggested because of the sharp nature of the flake scar. The 

blade was retouched on both edges and there was no cortex present on it. 
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Figure 5.4. Blanks found in the Cat:s Eye Point assemblage. 
A&B = Type D3 and C = Type B2 (Leach & Witter, 1990 typology). 
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Figure 5.5. Triangular sectioned prefcJrm found in the Cat's Eye Point assemblage. 

•· • • • •rnn 

Figure 5.6. Asymmetrical prejormfound in the Cat's Eye Point assemblage. 
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Figure 5. 7. Silcrete blade from the Cat's Eye Point assemblage. 

5.3.4 Anvil 

The assemblage contained one possible anvil which was 250mm long, 

109.22mm wide and 55.22mm in thickness. The anvil can be seen in Figure 5.8. It 

was made from a greywacke cobble and has flake scars along the right lateral edge 

that possibly could be finger grips. The wear was located only on one side of the 

cobble and was concentrated in the middle of the cobble's surface. However, there 

are also other localised areas of wear on the same side of the cobble. The use-wear on 

the anvil travels in different directions, indicating that either that it was used multiple 

times or that the object that caused the wear could not be controlled so that it 

remained in a single locality. The wear has broken through the cortex of the 

greywacke. 

5.3.5 Cores 

There are two cores in the assemblage (as shown in Figure 5.9), one basalt, 

the other chert. The chert core has cortex present and has a prepared platform. 
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Figure 5.8. Anvil.from Cat's Eye Point with use-wear labelled. 

Figure 5.9. The two cores made of chert (top) and basalt (bottom) from the Cat's Eye 

Point assemblage. 
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5.3.6 Hammerstones 

The largest component of the artefact collection are the hammerstones of 

which 20 were recovered. The specimens were studied to determine their shape, 

material type, weight and the relationship to the tool manufacture at the site. The 

hammerstones are illustrated in Figures 5.10 and 5.11. 

The majority of the hammerstones in the assemblage were greywacke (n = 

14) as listed in Table 5 .17. There were also three basalt and two quartz 

hammerstones. The material type of one hammerstone could not be determined. 

' i 

l I . 

I 
I 

I J 
Figure 5.10. Hammer stones from Cat's Eye Point. 

Table 5.17. Hammerstone materialsfi·om Cat's Eye Point. 

Material Count 

Greywacke 14 

Basalt 3 

Quartz 2 

Unknown 1 

Total 20 
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Figure 5.11. Hammerstones ji·om Cat's Eye Point. 
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Basalt, quartz, and greywacke are rock types that are common at the high

tide mark on the beach by Cat's Eye Point and the mouth of the K.akanui River and 

probably explains their prevalence at the site. 

The weight of a hammerstone has been previously correlated with 

manufacturing stages; the heavier the hammer, the earlier the stage of manufactme 

(Turner 1992; D. Wilson n.d.a). As Table 5.18 indicates, the majority of the 

hammerstones weigh less than one kilogram (n = 18). 

Table 5.18. Weights of hammerstones from Cat's Eye Point. 

Weight categories (gms) Count 

2000 - 1500 1 

1499 - 1000 1 

999 - 800 3 

799 - 600 3 

599 - 400 4 

399 - 200 4 

Under 200 4 

Total 20 

The hammerstones were plotted on a ternary diagram as shown in Figure 

5.12. Each point of the triangle represents an extreme stone shape, and the points 

between these extremities represent a transitional stone shape. For example, at the 

apex of the triangle is a spherical hammerstone, whereas a stone in the centre is 

described as bladed. Figure 5.12 shows that there were three main shapes of 

hammerstones in the assemblage; elongate, bladed, and compact. There was a 

congregation of hammerstones in the middle of the diagram, indicating that the 

majority of the hammerstones are bladed. There were some exceptions to the bladed

shaped hammerstones where there are a group of three outliers that can be described 

as elongated. These rod shaped hammerstones were markedly different in shape to 

the other hammerstones in the assemblage. 

Another outlier is the hammerstone that is platy in shape. It is a basalt cobble 

that has wear on two ends. The assemblage also contains one compact hammerstone. 

This hammerstone was more spherical than the other hammerstones m the 

assemblage and was made from a quartz pebble. The measurements of the 

hammerstones can be found in Appendix 1. 
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Figure 5.12. A ternary diagram indicating the shapes of hammerstones from Cat's 
Eye Point. 

5.4 Spatial distribution of macro- and micro-debitage 

Spatial analysis of archaeological sites can provide us with information on 

how a site was utilised during prehistory. Determining "activity areas", where 

activities such as cooking and tool manufacture took place, means that the 

archaeologist can understand how prehistoric sites were structured (Carty 1981; 

Cleghorn 1982; Kombacher 1992; Sullivan 1995; Schiffer 1975; Whallon 1973; 

Witter 1985). Spatial analysis is not restricted to the macro-artefact level, micro

artefacts can also be used to determine activity areas (Metcalfe and Heath 1990; 

Rigaud and Simek 1991; Rosen 1989; Simms and Heath 1990; Vance 1985). 
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5.4.1 Macrodebitage 

In this study macrodebitage is any flake that is found in the 6.4mm or 3.2mm 

sieve. This contrasts with the microdebitage, which in this study, is lithic material 

3mm and smaller. The concentrations of macrodebitage in each unit of the 

excavation are presented in Table 5.19. It is impo1iant to investigate the spatial 

distribution of material within a site to determine whether there were discrete activity 

areas. A problem for the spatial analysis was that not all units in the excavation were 

sieved using 3 .2mm sieves, meaning that not all the units could be compared. 

However, the spatial detail of the site was still investigated, by the examination of 

the frequencies oflithic material in each unit, as presented in Table 5 .19. 

There were four units (5, 12, 13, 14) that contained significantly more lithic 

material, by count and weight, than units in the rest of the site. By count, unit 18 

should also be included in the above group, but the weight of flakes in this area was 

less than units 5, 12, 13, and 14. 

The distribution of the 6.4mm basaltic flakes is presented on Figure 5 .13. 

The darker the colour, the more flakes per unit. A blank square indicates that there 

were no flakes in the unit. 

Figure 5.13 shows three clusters of flakes in the 6.4mm basalt category. The 

biggest concentration was located in the largest excavated area and had three units 

which contain more than 1000 flakes. Another cluster was located at the end of the 

largest excavated area, and the third cluster was located in the second largest 

excavated area. 
The distribution of the > 3 .2111111 basalt flakes is presented in Figure 5 .14. The 

figure shows that there was a cluster of flakes in one of the same squares as the dense 

concentration of 6.4mm flakes. It also shows that there is a small concentration of 

3 .2mm basalt flakes in the second largest area of the site. The other clusters of flakes, 

with one exception, reflect the distributions of the 6.4mm basaltic flakes. The 

exception was the small concentration of flakes in the far north of the site (Figure 

5 .14 ). This shows that there was a cluster of> 3 .2mm basaltic flakes in one square; 

however, there was not a corresponding concentration of flakes in the same square of 

the >6.4111111 basaltic flakes. 
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Table 5.19. Counts and weights ofdebitage in each of the excavated units Ji-om Cat's 

Eye Point 

Unit Count Weight (gms) Unit Count Weight (gms) 

1 1 1.35 21 38 367.91 

2 2 2.14 22 44 119.34 

" 1 3.64 23 6 0.62 _) 

4 4 4.55 24 52 150.26 

5 1102 4397.25 25 22 130.84 

6 2 35.19 26 14 40.07 

7 8 13.98 27 178 542.32 

8 0 0.00 28 57 62.06 

9 0 0.00 29 5 65.82 

10 5 6.41 30 1 13.23 

11 21 130.56 31 7 38.27 

12 1273 5462.27 32 16 20.32 

13 102 1412.83 33 2 0.15 

14 2313 4992.26 34 62 49.51 

15 29 175.45 35 6 0.77 

16 22 34.90 36 11 85.52 

17a 5 3.98 37 25 77.38 

17b 22 24.33 38 111 301.79 

18 1197 592.90 39 57 1142.07 

19 45 94.48 40 0 0.00 

20 14 41.47 41 18 36.14 

Subtotal 6168 17429.93 Subtotal 732 3244.39 

TOTAL 6900 20674.32 

The overall frequency of the non-basaltic flakes was lower than that of the 

basaltic flakes, however, there are clusters of non-basaltic flakes throughout the site. 

Figure 5 .15 shows the concentrations of >6.4mm non-basaltic flakes throughout the 

site, and indicates that there were two main clusters of non-basaltic material. The 

main cluster is located in the one by three metre excavation located to the north of 

the main excavated area. 
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The >3.2mm non-basaltic flakes are shown on Figure 5.16. This shows that 

there is one main cluster of non-basaltic flakes. When compared with Figure 5 .15 

there is an interesting result: the main concentration of non-basaltic flakes is in the 

fom by two metre excavated unit. 

5.4.2 The artefacts 

Figure 5.17 shows the location of the artefacts in the excavation. The 

hammerstone clusters indicate two different areas of activity in the site which utilised 

( or stockpiled) hammerstones. 

5.4.3 Microdebitage 

The examination of sediment samples indicated that microdebitage can be 

detected. Eleven samples, including a control sample were examined and the counts 

of microdebitage and quartz grains (the only other component of the sediment) were 

recorded. The counts of microdebitage from each sample are presented in Table 

5.20. 

A control sample was taken from Unit 8 which was located away from the 

main area of the excavation. Figure 5.18 shows the microdebitage frequencies in 

each unit sampled. 
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Table 5.20. Summary table of microdebitage percentages per unit at Cat's Eye Point. 

Unit %microdebitage 

31 (not oven feature) 3.03 

33 4.10 

12 (above cultural) 6.32 

41 6.87 

8 (control) 7.01 

37 8.52 

7 9.83 

31 ( oven feature) 12.12 

19 12.15 

12 (cultural) 15.19 

5 15.85 

As shown in Table 5 .20 the microdebitage frequencies can be placed into 

three groups. The first group contains units 12 ( cultural) and 5 because these units 

have more than 15% microdebitage. The second group contains units 31(oven) and 

19 as these units have more than 10% microdebitage. The third group contains units 

7, 8, 12 (above cultural), 31 (not oven feature), 33, 37, and 41. The third group is 

comprised of all units that have less than 10% microdebitage. 

Units 12 (cultural), 5, 19 and 31 (oven) were assumed to be locations where 

:flaking had occurred. To test this hypothesis a Mann-Whitney U test was conducted 

and it showed that there was a significant difference (p = 0.0071) between the former 

units and the other units which have less than 10% microdebitage. 

Another Mann-Whitney U test was conducted to determine whether the units 

with the highest microdebitage percentages (units 12, cultural and 5) were 

significantly different from the other units examined for microdebitage. This test 

excluded units 31 (oven) and 19. The result showed that these areas were 

significantly different from the other areas of the site (p = 0.0285). A non-equal 

variances t-test was conducted to confinn this result and it too showed that there was 

a significant difference (p = 0.014) between the percentage of microdebitage flakes 

in flaking areas compared to non-flaking areas. 
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5.5 Methodological approaches 

5.5.1 Appropriate methodologies for New Zealand lithics 

Screen size effects are often discussed in studies of fauna! material because 

the presence of small animals can be missed if small screens are not utilised (Butler 

1988; Gordon 1993; Nagaoka 1994; Talbot 1996). The use of small sieves (I/8th 

inch) can augment the number of species already identified and also introduced new 

species. 

Screen size studies are not as common with lithics. When they are conducted 

the focus is on diversity and determining whether more data will be gained from 

examining a larger sample thus making the assemblage "richer" (Rhode 1988). 

Studying screen size and in relation to artefacts has provided manufacturing debitage 

( Wilson 1996b ). 

In this section the results from the methodologies utilised in this study are 

evaluated. The main focus of the section is the differences or similarities between 

the material recovered from the 6.4mm sieve and the 3.2mm sieve. The material 

recovered from these sieves was larger than the sieve size, for example material 

smaller than 6.4mm but larger than 3.2mm will be retained in the 3.2mm sieve. So 

the material from 3 .2mm will have a maximum size of c. 6mm and a minimum size of 

3.2mm. 

Table 5.21 presents the results of the gained from the 3.2mm and 6.4mm 

sieves. In this section the material from each sieve size was treated as a separate 

assemblage so that it could be determined whether one assemblage is more diverse 

than the other. This provided the information needed to determine whether the use of 

3 .2mrn sieves is important in debitage analysis. 
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Table 5.21. Diversity of the 6.4mm and 3.2mm assemblages from Cat's Eye Point. 

6.4mm 3.2mm 

Material Count Weight (gms) Count Weight (gms) 

Basalt 4450 20394.35 2328 143.90 

Silcrete 20 39.04 16 1.60 

Chalcedony 15 15.78 12 1.00 

Quartz 10 8.18 8 0.92 

Obsidian 7 2.89 2 0.07 

Unidentified 7 17.70 0 0.00 

Other 6 10.06 0 0.00 

Jasper 4 13.82 0 0.00 

Chert 5 16.23 1 0.11 

Porcellanite 
,, 

2.77 0 0.00 .) 

Argillite 2 24.58 0 0.00 

Caples Volcanic 2 2.79 0 0.00 

Greenstone 0 0.00 1 0.04 

Total 4531 20548.19 2368 147.64 

The mam difference between the two screen sizes was the presence of 

different rock types and a larger volume of flakes (by count and weight) for the 

6.4mm flakes. In the 6.4mm assemblage the following rock types were present: 

basalt, jasper, argillite, chert, caples volcanic, chalcedony, chert, quartz and silcrete. 

The rock types that were different in this assemblage included: caples, jasper, 

porcellanite, and argillite. The 3 .2mm assemblage contained greenstone, which was 

not present in the 6.4mm assemblage. 

The two assemblages (3 .2mm and 6.4mm) when separated into basaltic and 

non-basaltic categories had basically the same composition. The 6.4mm assemblage 

was 98.2% basalt and 1.8% non-basaltic rock. These figures are identical for the 

3 .2mm assemblage. The standard error of difference between the 6.4mm and 3 .2mm 

percentages was calculated (p =0.42) and indicates at the 95% confidence level the 

material present in the two assemblages originates from the same population. Thus, 

any differences between the 6.4mm and 3.2mm assemblages were due to chance. 

Another aim of this study was to determine whether the flakes recovered from 

the 3 .2rnm sieve provided any technological information different to that provided by 

the material from the 6.4mm sieve. To determine if there was a difference between 

the two samples, the cortex and dorsal scar data from the 6.4mm sieve and 3.21mn 
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sieve were compared to each other using the Fisher Exact Test. 

The material from the size classes J and K, from both the 6.4mm and 3.2mm 

samples for both the basaltic and non-basaltic rock, were compared to each other, 

using the cortex and dorsal scar data. 

The cortex data as presented in Table 5.6 (6.4mm data) was compared to the 

data in Table 5.8 (3.2mm data) to detem1ine ifthere was a difference in the presence 

or absence of c01iex. The Fisher Exact Test showed that there was no significant 

difference between the cortex presence or absence in size class J (p = >0.99). The 

same test was conducted for the K sample and a similar result indicating no 

significant difference between the 3.2mm and 6.4mm sample obtained, in this case p 

0.64. 

Table 5.22. Fisher Exact Test values comparing cortex presence and absence on 

basafticflakesfi'om, 6.4mm and 3,2mm sieves, 

Size class 

J 

K 

Cmiex 

>0.99 

0,64 

No cortex 

>0.99 

0.64 

The dorsal scar counts of the two sieve sizes were compared using the Fisher 

Exact Test (for the cmmts see Tables 5.7 and 5.9). In size class J there was no 

significant difference between the flakes that had no dorsal scars in the 6.4mm and 

3.2mm sieves (p = 0.68). The comparisons between the flakes that had one or more 

dorsal scars in size class J showed that there were no significant differences between 

the material from the 6.4mm and 3.2mm sieves (Table 5.23). 

A similar situation was found in size class K. There was no significant 

difference (p = 0.79) between the flakes with no dorsal scars from the 6.4mm and 

3.2mm sieves. There are no significant differences between the dorsal scars on flakes 

from the 6.4mm sieve and the 3.2mm sieve in size class K (Table 5.23 shows the p 

values). 

Table 5.23. Fisher Exact Test values comparing dorsal scars on basaltic.flakes from 

the 6.4mm and 3,2mm sieves. 

Size class n.d.s.#. 1 

J 

K 

0.68 >0.99 

0.79 0.48 

n.d.s.#. = No dorsal scars. 

2 

0.69 

0.64 

3 4 5 

0.29 >0.99 >0.99 

>.99 >0.99 >0.99 
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The Fisher Exact Test was used to detennine if there was a difference in the 

number of flakes with cortex present in the non-basaltic material from the 6.4mm 

sieve and the 3.2mm sieve. As can be seen in Table 5.24, there was no significant 

difference (p = >0.99) between the flakes in size class J which originated from the 

6.4mm and the 3 .2mm sieve. A similar situation occurred in size class K where th~re 

was no significant difference between the non-basaltic flakes with cortex from the 

6.4mm and 3.2mm sieves. 

Table 5.24. Fisher Exact Test values comparing cortex presence and absence on 

non-basalticflakesfrom the 6.4mm and 3.2mm sieves. 

Size class Cortex No cortex 

J 

K 

>0.99 

0.56 

>0.99 

0.56 

Non-basaltic flakes were compared using the Fisher Exact Test to detennine 

if there was a difference in the representation of flakes with dorsal scars from the two 

sieve sizes (6.4mm and 3.2mm). As shown in Table 5.25, there was no significant 

difference between any of the flakes with dorsal scars or with no dorsal scars in size 

class J. The same also occurs in size class K where p = >0.99 in four cases. All of the 

P values in the K class are not significant. 

Table 5.25. Fisher Exact Test values comparing dorsal scars on non-basaltic flakes 

from 6. 4mm and 3. 2mm sieves. 

Size class n.d.s.#. 1 2 3 4 

J >0.99 0.59 >0.99 >0.99 >0.99 

K >0.99 0.59 >0.99 >0.99 >0.99 

n.d.s.#. No dorsal scars. 

5.6 Summary 
In this chapter the lithic assemblage from Cat's Eye Point was examined to 

provide a description of the assemblage but also to answer some technological and 

methodological aims. 

The descriptive analysis found that the majority (98%) of the assemblage was 
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comprised of basalt, a finding that contrasts with other North Otago sites. The 

remaining 2% of the assemblage was composed of 13 different rock types, including 

silcrete, greenstone, chert, chalcedony and obsidian. 

All the rock types were divided into size classes and it was found that the 

flakes in the basalt assemblage were larger than those in the non-basaltic assemblage. 

The counts and weights of flakes in each size category were presented and the 

smaller categories dominated by count but they did not comprise a large amount of 

the assemblage by weight. 

In the technological section of this study, flakes, non-debitage artefacts, and 

hammerstones were examined. Mass flake analysis and IF A were used to examine 

the flake assemblage. This meant that the flakes were put into size classes and the 

attributes of each flake were examined. 

In the basaltic rock category, there were more flakes with cortex in the two 

largest size categories. However, as the size categories got smaller the number of 

flakes with cortex decreases. Flakes in size categories F, G, Hand I had more dorsal 

scars than other size classes. After size class I, the number of dorsal scars decreased. 

In size class J and K most flakes had no cortex and only a small number of dorsal 

scars (1-2). 

Contrasting with the basaltic rock, the non-basaltic rock assemblage was 

smaller and there were not a large number of flakes with cortex on them. The greatest 

munber of non-basaltic flakes with cortex were in size class J. 

Special flake types were examined and it was found that there was no 

indication of hogback adzes being manufactured. Trimming flakes were found 

suggesting that quadrangular adze preforms were being manufactured at the site. The 

largest number of special flakes were those with cortex on the striking platform. 

These were produced during the roughing out of blanks (Turner 1992:145). 

Another finding was the presence of argillite reworking flakes. There is no 

evidence for basalt reworking flakes indicating a difference in the way that material 

was treated or valued. 

Refitting resulted in three cobbles being reconstructed. There were two 

methods of reducing cobbles. One method was to shear the cobble apart and the other 

method was to remove spalls from cobbles. 

The spatial analysis revealed that the biggest concentration of rock in the site 

was the basalt working floor. There are some other smaller concentrations of non

basaltic rock in two other parts of the site. 

The results of methodological evaluation showed that no extra technological 

information was provided by examining flakes from 3.2mm sieve. In terms of 
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material types though, there were differences in the rock types found in the 6.4mm 

and 3.2mm sieves. The main difference was the presence of greenstone in the 3.2mm 

sieve and it was not present in the 6.4mm sieve. 

Jasper, porcellanite, argillite and the Caples volcanic were found in the 

6.4mm sieve but are not the 3.2mm sieve. Chert, obsidian, quartz, chalcedony, and 

silcrete were present in both sieve sizes. 
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Chapter Six 

Discussion and Conclusions 

This chapter places Cat's Eye Point in its regional context. The chapter is 

divided into four main sections. The first section addresses the aims of this study. The 

second section discusses our knowledge of prehistory in Murihiku and focuses on the 

behaviour of the people who inhabited Cat's Eye Point. This information is developed 

into a scenario to address what people were doing at Cat's Eye Point. The third 

section discusses the problems encountered during the course of this research, and 

presents the topics for future research. The fourth section contains the conclusions 

reached in this study. 

6.1 The raw materials at Cat's Eye Point 

The assemblage contained 13 rock types and by identifying the geological 

origins of these rocks we can attempt to understand the patterns of interaction (Best et 

al. 1992; Sheppard 1996; Weisler 1996). 

6.1.1 Debitage provenance 

The majority of the assemblage (98%) is comprised of basalt which is found 

on the rocky point near the site (Figure 6.1 ). Chemical sourcing shows that this basalt 

is alkaline (Weisler pers. comm. 1998) suggesting that the source of the basalt 

cobbles on the point is the Deborah Volcanic series (section 3.6.1). Water rounded 

cobbles from the Deborah Volcanic series were deposited on the beach and these 

cobbles were used by the inhabitants of Cat's Eye Point (J42/4) to manufacture adzes. 
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Figure 6.1. The basalt cobbles at Cat's Eye Point. The location of these cobbles can 
be seen in Figure 4. 6. 

The assemblage was divided into two groups: basaltic and non-basaltic rock. 

The non-basaltic class was further subdivided into categories of: silcrete, chalcedony, 

Caples volcanics, porcellanite, greenstone, argillite, quartz, obsidian, chert, and 

jasper. There were a further two categories, one containing the unidentified rocks and 

another containing siltstone, sandstone and limestone (these were termed "other 

rocks" 1 ). The majority of the non-basaltic rock is not local to Cat's Eye Point or to 

the Kakanui area. The one exception is quartz, which is common in the high tide 

region around Cat's Eye Point. 

The possible sources of each of the non-basaltic rock types are discussed 

below. Since no geochemical or macroscopic sourcing was conducted, the possible 

provenances were determined using the archaeological literature. 

6.1.2 Silcrete 

Geologically, silcrete is confined to the southern South Island and only a 

small number of outcrops have been examined in search of prehistoric qumTy sites 

(Anderson 1989: 160). Silcrete is the largest component (30%) of the non-basaltic 

1 The flakes in the "other rock" category were fragmentary, and it was easier to combine these into 
one category. However, the author does recognise that the presence of siltstone and sandstone in the 
assemblage may be significant if these rocks were used for polishing or grinding tools. 
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rock assemblage from Cat's Eye Point. Determining the source(s) of this rock is 

difficult as Anderson (1989: 160) states that no chemical sourcing studies have 

proved successful and no method has been developed for hand specimen 

identification because there is a large amount of variation in colour and grain size 

within outcrops of silcrete. However, a macroscopic sourcing study of silcrete by 

Simmons and Wright (1967) did have promising results but no further work seems to 

have been conducted. 

The best documented silcrete quarry is Oturehua, which is located c. 70km 

from Cat's Eye Point. The nearest quarries to Cat's Eye Point are Nenthorn, near 

MacCraes Flat (Anderson and Smith 1996), and Mount Otekaike, in the Waitaki 

Valley (Anderson 1989:161). Silcrete was the most common raw material for flaked 

stone tools at Shag River Mouth and Smith et al. (1996) suggest that the silcrete at 

this site may have come from Nenthorn, which is 40km west of Shag Mouth. 

However, they also state that waterwom silcrete cobbles are found in the Shag River 

and also on local beaches (Smith et al. 1996:83). 

In his studies of North Otago archaeology Trotter (1979) did not suggest any 

specific sources for the silcrete recovered at Tai Rua, but stated the Central Otago 

region as the closest source. This is most likely a reflection of the sourcing problems 

associated with silcrete, but may also be due to a lack of work that has been 

conducted on quarry areas in North Otago and greater Murihiku. 

6.1.3 Siliceous material 

The archaeological literature suggests that siliceous raw materials such as 

chert, chalcedony, agate, and jasper may all have similar depositional environments 

(Luedtke 1992). The differences between each type of rock is related to the purity of 

the silica as the rock forms and thus affects the colour, transparency, and 

translucency of siliceous materials (Luedtke 1992; Smith et al. 1996:85). In this 

study, five siliceous rock types were determined based on colour, transparency, 

translucency, and banding, and included chert, chalcedony, jasper, quartz and 

porcellanite. These rock types are common on the Moeraki-Katiki Coast area, which 

is about 20km south of Cat's Eye Point (Trotter 1967, 1970, 1979). Additionally, 

Smith et al. (1996:85) state that chalcedony can be found as "waterwom cobbles in 

the modem and ancient beach gravels". 

Chert sources are not restricted to the Moeraki Peninsula and can be found "at 

a number of places throughout North Otago" (Smith et al. 1996:85). No chert 

sourcing has been conducted in N01ih Otago suggesting that the existence of 

different sources and their use during prehistory is difficult to quantify. 
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Because of the problems encountered with the terminology of siliceous 

materials, it would be preferable to group these rocks into one category called "chert" 

as discussed by Luedtke (1992). This would solve problems of nomenclature and 

probably enable more comparisons between areas as there would not be problems in 

the definition of rock types. 

6.1.4 Caples volcanics 

The rocks identified from the Caples Terrain are a "green, semi-schistose 

spilitic volcanic" distinctive to the [Caples] terrain (Suggate 1978:181). The Caples 

Terrain can be seen on Figure 6.2 extending from South Otago across to the West 

Coast (Coombs and Cox 1991 ). The presence of this rock in the assemblage is 

interesting as greywacke (possibly also from the Caples Terrain), was found at 

Mapoutahi (Anderson n.d.a.) suggesting that the Caples Terrain may have been 

continually visited by Maori during prehistory. 

( 

Legend 

• Caples Terrain 

200 JOO 

Figure 6.2. Map of the South Island showing the location of the Caples Terrain. 

The greywacke found at Mapoutahi (Anderson n.d.a.) and the volcanic rock 
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found at Cat's Eye Point represent the movement of various rock types from the West 

Coast and surrounding areas. It suggests that new rock types were being continually 

investigated by people as they travelled the route between North Otago and the West 

Coast. This argument is also supported by the presence of a small piece of greenstone 

from Cat's Eye Point. There are important sources of greenstone in the region 

surrounding Lake Wakatipu, including a source in the Caples Valley (Beck and 

Ritchie 1976). In prehistory people may have travelled across the Caples Terrain to 

gain access to greenstone sources. The volcanic rock in this assemblage may have 

been collected during a journey to greenstone sources. 

6.1.5 Quartz 

As a mineral, quartz 1s the second most common mineral on Earth 

(Schumann 1985) and it can be fmmd in this form at Cat's Eye Point. Quartz is also a 

common rock type in North Otago and it appears in a range of colours which are 

caused by impurities (Schumann 1985). 

The quartz found in the assemblage was probably collected from the beach 

and used for hammerstones as well as for the production of flake tools. Quartz is a 

hard rock (Mohs 7.0) and it is for this reason that it was also used as a hammerstone 

material at Cat's Eye Point. Quartz flakes present in the assemblage would have been 

created through the use of hammerstones and these flakes represent the breaking of 

hammerstones either through the use of excess force or the wear of the stone. 

Impurities and faults in the hammerstone would also cause flakes to be 

manufactured. 

6.1.6 Obsidian 

The nine obsidian flakes in the assemblage have either a grey or green 

translucency. They originate from either Little Barrier Island or Mayor Island 

(Brassey 1985; Davidson 1982; Seelenfreund-Hirsch 1985) based on the 

translucency. 

An interesting question is how was obsidian transported to the South Island 

from the No1ih Island? Would material have been transported as blocks that fanned 

cores, or were flakes produced and transported to the South Island in bags along with 

other raw materials? According to Leach (pers. comm. 1999) there is evidence for 

both methods of transpo1i to the South Island. Obsidian flakes found in Palliser Bay 

were in a cluster with chert flakes suggesting that they had been together in a small 

bag, which had not been preserved (Leach and Leach 1979). 
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Obsidian flakes were also found at Shag River Mouth and Smith et al. 

(1996:85) suggest that the obsidian did not anive at the site in large blocks. They 

hypothesise that if the obsidian had been imported into Shag Mouth as blocks it may 

have been worked into small flakes that were preserved at the site (Smith et al. 

1996:85). However, if that was the case, larger obsidian flakes should also be 

present. Furthermore, obsidian cores and shatter from block reduction should be 

present. 

If cores of obsidian were transported to the South Island, why were obsidian 

blades not produced? Why was the technology applied to silcrete (for blade making) 

not used extensively on other rock types? One answer to this question is that the 

obsidian transported to the South Island may have been nodules rather than large 

blocks and this may have precluded the use of the blade technology. Also, how 

obsidian was used would affect its reduction. For example, because obsidian is so 

sharp, small flakes that can be held between fingertips may have been preferable to 

large hand-held flakes. 

6.1.7 Greenstone 

One greenstone flake was found in the assemblage, and it is likely that it 

originates from the West Coast of the South Island. The flake is small (size class J) 

but it is polished and also has an edge running down the dorsal side of the flake, 

suggesting that it may have been removed from the edge or end of an adze. 

The greenstone may have been obtained at the same time as the volcanic rock 

from the Caples Terrain. There are greenstone sources near Lake Wakatipu, and these 

sources are closer to North Otago than West Coast sources (Beck and Ritchie 1976). 

This has implications for interaction studies if people from North Otago were 

travelling to get raw material rather than obtaining it through trade. There are also 

implications in terms of ownership, as we do not know whether all groups in 

prehistory had equal access to raw material resources, or whether one group had a 

monopoly (Ericson 1984; Plog 1977). 

6.1. 8 Argillite 

Although argillite is present in many parts of the South Island, there are two 

mam areas where it was commonly obtained in prehistory: Southland and the 

Nelson/Marlborough region (Huffadine 1978; Keyes 1961; 1975; Leach 1993; Leach 

and Leach 1980). The argillite at Cat's Eye Point could have originated from either of 

these regions. Adzes of argillite from both the Nelson/Marlborough and Southland 

123 



Discussion 

regions were found at Shag River Mouth (Smith and Leach 1996: 107). Some argillite 

can be visually assigned to its geological origins based on its colour and texture. 

All three argillite flakes are polished, and one has been obviously removed 

from an adze, indicating some kind of curational activity was occurring at Cat's Eye 

Point. This may have been either the reworking or recycling of an adze. There are 

three argillite flakes in the non-basaltic assemblage and these are thought to have 

come from a source in the Southland area based on its colour and texture. 

6.1.9 Raw material supplies, use and curation in North Otago 

There are numerous regions where the rock types in the Cat's Eye Point 

assemblage originated. Figure 6.3 shows the hypothesised areas that the raw material 

may have come from. 

To determine whether the rock types present in the Cat's Eye Point 

assemblage were utilised in other North Otago sites, debitage assemblages from other 

sites were compared, using data from previous studies. The comparison is presented 

in Table 6.1 which is adapted from Anderson (1989: 160). Because of variations in 

nomenclature chert, chalcedony and jasper have been combined into one category. 

All rocks termed porcellanite were also combined into one category (section 4.2). 

Table 6.1 also shows that the Cat's Eye Point lithics are different to many other 

assemblages in the North Otago region, due to the large concentration of basalt in the 

site. One other assemblage mirrors the large concentration of basalt at Cat's Eye 

Point and that is the surface collection from Waianakarua River Mouth. There are 

two lithic assemblages from Waianakarua River Mouth: the first is a surface 

collection and the second was collected during an excavation of the site. Anderson 

(1979a) provided a brief summary of both assemblages from Waianakarua River 

Mouth and stated the surface collection contained a high percentage of basalt 

(88.13%). However, the results from the excavation at Waianakarua Mouth were 

different. The percentage of basalt from the excavation is smaller (4.99%) and 

siliceous rocks form 85% of the assemblage. The discrepancy between the two 

assemblages could be explained by post-depositional movements, collection bias, 

and material visibility. The surface collection may have been conducted on an area 

that once incorporated a lithic working floor. The surface collection was conducted 

over an area of 10m by 5111 and the excavated material comes from seven lm by lm 

squares (Anderson 1979a: 156-157). 

The two areas examined at Waianakarua River Mouth are separate locales 

and the difference could represent differing spatial activities in the site. Fu1iher 

investigation of this site is needed to determine the frequencies of material present 

124 



Discussion 

across the entire site and to understand the discrepancies discussed here. 

Despite the large amount of basalt, Cat's Eye Point is similar to other 

archaeological sites in North Otago in that the assemblage contains silcrete, 

porcellanite, chert, chalcedony and obsidian. As Table 6.1 shows silcrete and 

porcellanite are the most common rock types represented at sites in North Otago. 

It appears that lithic assemblages indicate two main types of sites in North 

Otago: (1) sites that contain a wide range of material and (2) sites containing a high 

frequency of one rock type. Where one rock type is dominant, such as at Cat's Eye 

Point, Waianakarua (surface collection) and Hawksburn, the site may have had a 

specific function such as a quarry or butchering site. 

The sites listed in Table 6.1 represent a wide temporal range of sites. Layer 

two from Long Beach, K.atiki Point and Mapoutahi are all Classic sites (Anderson 

n.d.a; Leach and Hamel 1981; Trotter 1967). These sites contain silcrete and 

porcellanite and although Long Beach and Mapoutahi are geographically close 

together, Mapoutahi has less silcrete (5.8%) in the assemblage than Layer two at 

Long Beach (12.3%). This suggests a continuity through time in the types of raw 

materials used in prehistory. Although there is some continuity through time, one 

major change occurs with the Classic period, and this is the presence of greenstone. 

The use of greenstone in later sites is not presented in Table 6.1 because greenstone 

is treated as a "treasure" compared to other rock types in the archaeological literature. 

Trotter (1967) presents greenstone separately from other debitage found at Katiki 

Point. He does not refer to any greenstone debitage, and discusses only formal 

greenstone artefacts such as adzes, pendants and chisels (Trotter 1967 :244). 

This bias towards greenstone as being a "treasure" compared to other lithic 

remains in the assemblage can be traced back to the archaeological practices of last 

century. Viewing greenstone as a "special" material creates problems when 

comparisons are made. It is for this reason that greenstone does not appear as a 

category in Table 6.1. In the case of Mapoutahi and Long Beach layer 4 it is included 

in the "other" category. At Mapoutahi this is the largest category, and it contains 

mostly local rocks as opposed to non-local material.2 Rock types such as obsidian 

and argillite are not local to the North Otago region and have to be imported from 

other localities in New Zealand (obsidian was imported from the North Island and 

argillite imported from Southland or Nelson/Marlborough). There are two hypotheses 

as to how these rocks were imported into North Otago during prehistory both relating 

to the magnitude of exchange (Plog 1984). 

2 For an example of how greenstone is treated as a 'special rock type' see Trotter's (1967) discussion 
of the lithic assemblage from Katiki Point. 
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Table 6.1. Range of rock types present in North Otago archaeological assemblages adapted from Anderson ( 1989 ). 

Site 
Kakanui 
Shag Mouth 
Mapoutahi 
Purakanui 
Waianakarua surface collection 
Waianakarua excavation 
Tai Rua 
Katiki Point 

Silcrete 
0.50 

60.00 
6.00 

31.00 
1.30 
1.40 

33.60 

Hawks burn 26.00 

Percentage of Rock Type Present in Site 
Chalcedony* Basalt Obsidian Porcellanite# 

0.50 98.00 0.10 0.04 
24.00 8.00 2.00 2.00 
15.00 - 15.00 
21.00 7 .50 22.00 0.50 

9.10 88.10 0.10 
85.30 5.00 0.80 
54.20 - 1.80 
67.90 

Long Beach Layer 4 11.90 39.30 2.40 
2.70 

6.90 
32.20 
72.0 
3.60 

10.60 Long Beach Layer 2 12.30 68.30 
*The chalcedony category includes: chalcedony, chert and jasper. 

Other Reference 
0.86 This study 
4.00 Smith et al. 1996 

64.00 Anderson n.d.a 
18.00 Anderson 1981 

1 .40 Anderson 1979a 
7 .50 Anderson 1979a 
3.50 Trotter 1979 

Trotter 1967 
2.00 Anderson 1989 

42.90 Leach and Hamel 1983 
6.10 Leach and Hamel 1983 

# This category contains all references to porcellanite and no distinction was made between Anderson's (1989) 
and other types of porcellanite that may be chert. 
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The first hypothesis is that there was a constant supply of material into North 

Otago from the rest of New Zealm1d most likely in the form of finished tools, 

especially adzes. This supply may ( or may not) have been reciprocated with goods 

from North Otago, such as feathers or preserved food (Anderson 1998). Davidson 

(1984) suggests that trade networks were a response to the limited natural 

distribution of fine-grained rocks. The major quarries of the Nelson/Marlborough 

region and Tahanga were the manufacturing locale for the adzes which were traded 

around New Zealand. Supporting this is the evidence from Shag Mouth which shows 

refurbishment and recycling was concentrated on adzes manufactured from non-local 

materials (Smith and Leach 1996:143). Smith and Leach (1996) use the working of 

local raw material to support their views that non-local materials were selectively 

curated. Poor quality basalt and greywacke were used to manufacture adzes and 

chisels at Shag Mouth (Smith and Leach 1996) and better materials were not sought 

out and used. 

The second hypothesis is that there was no constant supply of non-local 

materials into No1ih Otago, and that implements made of argillite and obsidian were 

"one ofT' imp01is into the region and subsequently no other material was imported 

into the region. Another variation to this could be that there was no regulm· or 

continuous supply of implements made from non-local materials into the area (Smith 

and Leach 1996:143). Anderson and Smith (1996c:287) state that although exotic 

raw material is present at Shag Mouth, it does not indicate long distance contacts. 

Plog (1984: 130) states that recurrent exchange is not the only way that objects can be 

moved to a series of loci. It appears that Anderson and Smith (1996c) are more likely 

advocates for the irregular supply of non-local material. 

6.2 Technology at Cat's Eye Point 

The Cat's Eye Point debitage is discussed here with a focus on determining 

how the artefacts were made. This section compares the debitage from the Cat's Eye 

Point assemblage to Turner's experimental work (1992). The hammerstones from 

Cat's Eye Point are compared with similar m·tefacts studied by D. Wilson (n.d.a, 

n.d.b). 

6.3 Debitage and mass flake analysis (MFA) 

As part of the methodology of mass flake analysis it is necessary to look at an 

experimental assemblage to compare with m1 m·chaeological assemblage. The results 

presented in the previous chapter are meaningless unless there is an experimental 
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assemblage for companson (Ahler 1989; Turner 1991; Turner and Bonica 1994; 

Williams 1989). 

Although this study used MF A, an experimental assemblage was not created. 

To understand the mechanics of the basalt cobbles and adze manufacturing the author 

conducted informal adze manufacturing experiments. The Cat's Eye Point data were 

compared to Turner (1992) and Turner and Bonica (1994). The experiments by 

Turner, in conjunction with Bonica, utilised a comprehensive range of adze 

manufacturing techniques, including bipolar reduction, direct freehand percussion, 

and the use of an anvil. They manufactured adzes from flake and cobble blanks and 

conducted reworking experiments. Each type of manufacture contained 20-50 

experiments (Turner and Bonica 1994). 

The flake attributes examined by Turner and Boni ca ( 1994) were used in this 

study. A large number of the flakes examined were from small size classes (I, J, K) 

and flakes of similar size were excluded by Turner (1992). To compare the results of 

the Cat's Eye Point assemblage to Turner's assemblage it was necessary to exclude all 

flakes that weighed under 3gms. Consequently, the assemblage was limited to only 

920 flakes as 5858 flakes were excluded because they were smaller than 3 grams in 

weight. 

Table 6.2 outlines the abbreviations used in Table 6.3 and 6.4 and the 

experiments conducted by Turner and Bonica (1994). Table 6.3 shows the 

percentages of flakes in each size class of the experiments conducted by Turner and 

Bonica and compares the Cat's Eye Point data. 

Table 6.2 The experiments used by Turner and Bonica (I 994). 

Abbreviation Outline of experiment 

BP Thirteen boulders weighing 1-20 kg were used for blank production 

F Poor quality stone used to manufacture flake blanks 

G Manufacture of adzes from 53 small to medium flake blanks 

H Cobble blanks manufactured 

ROFL Reworking of preforms that had transverse fractures while being roughed out 

ROCOB Reworking of cobble preforms that broke during roughing out 

FTFL Fine trimming off1ake preforms 

FTCOB Fine trimming of large cobble preforms 

ES Final trimming and edge straightening 

R WPF Reworking of broken preforms into smaller adzes 

R WA Reworking of transversely fractured I A adze into two smaller adzes 
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Table 6.2 presents the results of the size class analysis from Turner and 

Bonica (1994) and compares them to the data from Cat's Eye Point. This table shows 

that the Cat's Eye Point assemblage is most similar to the data created by fine 

trimming of flake preforms (FTFL). 

Table 6.3. Size classes fi'om Turner's experiments and the Cat's Eye Point data. 

Size 

Site/Experiment 1&2 3 4 5 6 

ROCOB 12.6 12.4 13.0 22.2 39.7 

BP 10.2 8.1 14.8 22.3 45.5 

H 5.2 4.9 4.8 26.5 58.4 

ROFL 0.0 4.3 4.1 31.7 59.6 

G 0.0 3.1 5.9 27.1 63.7 

RWPF 0.7 2.3 5.0 12.0 79.6 

Mb 0.0 2.0 17.0 67.0 14.0 

F 1.1 2.0 3.8 28.3 64.6 

Cat's Eye Point 1.0 l.7 4.1 14.7 78.5 

FTFL 0.0 1.3 2.6 21.7 74.3 

Ma 0.0 1.1 0.0 12.3 86.5 

Db 0.0 1.0 7.0 33.0 59.0 

Da 0.0 0.9 2.1 24.5 72.3 

FTCOB 0.1 0.5 1.1 13.4 84.7 

RWA 0.0 0.0 0.0 0.0 100.0 

ES 0.0 0.0 0.0 7.0 93.0 

Table 6.4. shows that the dorsal surface characteristics of flakes from Cat's 

Eye Point are most similar to the debitage assemblage created by the fine trimming 

of flake prefom1s (FTFL). This table presents co1iex cover and the dorsal surface 

characteristics of each flake, which means that instead of looking at the attributes of 

each flake separately, they are combined to show primary and secondary scarring. 

The comparison of the Cat's Eye Point data with Turner's (1992) 

experimental data shows that the concentration of flakes from Cat's Eye Point was 

created during the fine trimming of flake preforms. The debitage suggests that the 

cobbles were not reduced in an archaeologically excavated area of the site or that the 

initial reduction took place in another location such as the beach, where the raw 

material is located. 
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Table 6.4. Dorsal surface characteristics ofjlakes in Turner's experiments and the 

Cat's Eye Point data. 

Cortex No cortex 

Site/Experiment n.d.s.#. 1-2 scars 3+ scars n.d.s.#. 1-2 scars 3+ scars 

RWPF 0.0 2.5 6.2 0.3 15.9 74.9 

RWA 0.0 0.0 0.0 0.0 30.2 69.7 

ES 1.0 6.0 3.0 0.0 21.0 69.0 

FTCOB 1.6 4.6 7.9 0.8 16.7 68.1 

FTFL 6.1 14.7 9.4 5.0 39.2 25.4 

Cat's Eye Point 4.2 21.3 8.4 3.8 38.6 22.8 

ET 18.2 27.3 3.4 7.7 32.3 10.9 

I-I 24.2 33.1 8.0 0.0 24.6 10.0 

F 10.7 14.3 4.8 9.7 50.5 9.9 

G 22.2 16.9 5.7 12.4 32.8 9.8 

ROCOB 33.3 40.0 4.8 0.0 17.6 4.2 

ROFL 24.9 33.4 6.3 0.0 31.2 3.9 

BP 35.5 15.2 0.0 2.1 44.4 2.8 

n.d.s.#. No dorsal scars. 

6.3.1 Hammerstones 

Past studies of hammerstones have generally neglected examining 

hammerstone types, shapes, and sizes (Skinner 1974; Turner 1992; Witter 1985) at 

archaeological sites (with the exception of D. Wilson n.d.a, n.d.b.). In this study, 

only the complete hammerstones examined by D. Wilson (n.d.a, n.d.b) were 

compared with the hammerstones from Cat's Eye Point. Due to the lack of data 

reporting, hammerstones from other sites cannot be compared with the 

hammerstones from this study. 

Shape appears to be an important variable in hammerstones. The Cat's Eye 

Point hammerstones have a wide range of shapes and it needs to be established 

whether these hammerstones were used solely for adze production, or whether they 

were used in the production of other implements. 

Figure 6.4 shows the shapes of hammerstones from the Tahanga Quarry. 

There are only nine complete hammerstones in D. Wilson's data from Tahanga, and 

Figure 6.4 shows that there is a concentration of hammerstones in the region of the 

"compact-bladed" section of the ternary diagram. There are also three hammerstones 

in the "compact-platy" part of the diagram. Eight of the hammerstones from the 
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Tahanga Quarry are concentrated in the top half of the ternary diagram where the 

shapes are more compact. 

Hammerstones from Opito Bay, Ahuahu, and Houhora, are also plotted on 

Figure 6.4 which shows that the shapes of hammerstones at these sites are more 

varied than those from Tahanga. As Figure 6.4 shows there are three harnmerstones 

in the "very-elongated" category from Opito Bay, Ahuahu, and Houhora. There is 

also a clustering of hammerstones in the middle of the Figure, especially in the 

"bladed" and "compact-bladed" areas. 

The hammerstone dimension from D. Wilson's (n.d.a, n.d.b) studies have 

been plotted on a ternary diagram along with the Cat's Eye Point hammerstones. A 

comparison between all the sites can be seen in Figure 6.5 which shows the 

clustering of the Tahanga hammerstones near the top of the ternary diagram. Also of 

note are the six "very-elongated" hammerstones from Cat's Eye Point, Opito Bay, 

Ahuahu, and Houhora but these are absent from the Tahanga complete harnmerstone 

assemblage. 

Platy 
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Figure 6.4. Ternary diagram showing hammers tones from Tahanga Quarry, Opito 

Bay, Ahuahu and Houhora. 
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Figure 6.5. Ternary diagram comparing shapes of hammerstones from Cat's Eye 

Point, Tahanga Quarry, Opito Bay, Ahuahu and Houhora 

6.3.2 Hammerstone use 

The majority of hammerstones in the Cat's Eye Point assemblage are under 

kg in weight which suggests that they were used for blank reduction and preform 

fine-trimming (Turner 1992; D. Wilson n.d.a.). The lack of experiments in this study 

however, means that the determination of the hammerstones' place in the 

manufacturing sequence is hindered. 

Turner (1992) found four types of hammerstones at the Tahanga Quarry . 

These were for use as primary spallers, secondary spallers, roughing out, and 

trimming hammers (Turner 1992:151-154). Primary spallers were the largest 

hammerstones found by Turner (1992: 151) as the majority of weighed between 20-

25kgs. There are no hammerstones this large in the assemblage from Cat's Eye Point 

and this is a reflection of the different raw materials being reduced and the different 
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manufacturing sequence being utilised. Turner (1992: 153) states that "primary 

spallers were probably used to break open large buried or loose boulders". The 

cobbles at Cat's Eye Point are not large enough to require this part of the 

manufacturing process. 

The cobbles at Cat's Eye Point would not have required large hammers to 

initiate their reduction. The hammerstones that Turner (1992: 153) defines as 

secondary spallers may have been used to aid in the splitting of the cobbles, but at 

Cat's Eye Point they may have taken the form of another basalt cobble that was 

subsequently also used for manufacturing tools. This may explain why there is no 

evidence of these hammerstones. A further problem that needs to be addressed relates 

to the finding that the Cat's Eye Point debitage assemblage was produced by the 

trimming of blanks and preforms. Therefore hammerstones studied here were used in 

the trimming of preforms and possibly the roughing out of blanks. 

We cmmot discount the possibility that hammerstones from Cat's Eye Point 

were used for other purposes other than the manufacture of adzes. There are 

numerous other activities that hammerstones can be used for, such as the 

manufacture of fishing sinkers and other stone tools, food processing, and even the 

processing of bone or the manufacture of other tools from materials other than stone. 

We must also remember that tools may not have had one sole usage during 

prehistory. Dominic Wilson (n.d.a.: 41) believes that there were "all purpose tools" at 

Tahanga, and these were used throughout the manufacture of a tool. 

The presence of platy and elongate hammerstones in the assemblage supports 

the possibility of other uses for hammerstones than just adze manufacture. Skinner 

(1974:125) believed that discoid (i.e. platy) hammerstones were used to make 

grooves in sinkers and other hammers. He states that platy hammers were also 

utilised for removing projections on adzes and chisels (Skinner 1974: 125). 

What elongate hammers were used for has not been discussed extensively in 

New Zealand archaeological literature. Skim1er (1974: 126) raises some possibilities 

in his discussion of lightweight hammers, suggesting that they were used for light 

blows. However, the elongate hammerstones in this study do not fit into Skinner's 

lightweight category, therefore some alternative uses must be suggested. Using an 

elongate hammer would have enabled the user more control in hitting specific places. 

They could have been used in the hammerdressing of decoration on other stone tools 

such as sinkers, ulu (Skinner 197 4 ), or adzes. 

Elongate hammerstones could have also been used in conjunction with 

chisels for wood carving. Chisels usually need to be propelled through wood in some 

manner. If elongate hammerstone were used with chisels, then there may be wear on 
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the polls of the chisels. This is an area of teclmology that needs to be investigated 

further. 

A further use of elongate hammerstones is related to the reduction of non

basaltic rock types. An elongate hammerstone can be used with more precision than a 

compact hammerstone and when used in conjunction with core reduction, waste 

production may be minimised. This would be important if people did not have direct 

access to raw materials like obsidian, and they resorted to bipolar reduction to 

maximise the material gained from the core. Once the core became exhausted and 

stone was scarce, an elongate hammer could be used to reduce the core further whilst 

it was sitting on an anvil. 

The comparison of the hamrnerstones from Cat's Eye Point, Tahanga Quarry, 

Opito Bay, Houhora, and Ahuahu suggests that there were differences between 

hamrnerstone usage and selection at quarry and non-quarry sites. The results show 

that at Tahanga Quarry hamrnerstone selection was more formalised in that com.pact 

hammers are more common. This conclusion is based on range of harnmerstone 

types present at Tahanga com.pared to sites that are not form.al quarries. 

At sites away from quarries, harnrnerstone selection was more opportunistic, 

resulting in a greater range of hammerstone shapes. This may also reflect a larger 

range of activities at sites that are not quarries. At Cat's Eye Point, Opito Bay, 

Ahuahu, and Houhora stone tool manufacture was not the sole activity taking place at 

the site. This contrasts with Tahanga Quarry where the main reason for occupation 

was the need to produce adzes either for local consumption or a wider area. 

6.3.3 Hammerstone material 

All the hammerstones in the assemblage from Cat's Eye Point are made from 

local material. The greywacke, quartz, and basalt can all be found on the beach by 

the site. The assemblage does not contain flakes that could be fragments of imported 

hammerstones. This suggests that prior to arriving at the site the inhabitants had not 

anticipated using hamrnerstones and that their tool kit did not contain curated 

harnmerstones. 

The lack of curated han1rnerstones in the tool kit is unusual when a major 

technology is based on stone. An alternative is that the inhabitants of Cat's Eye Point 

knew of the resources available at the site, and knew that they were sufficient for 

their needs. The knowledge that there were adequate resources surrounding the site 

means that the inhabitants of Cat's Eye Point did not need to bring harnmerstones 

from other locale. 

There is no discussion of hammerstone sources at Shag River Mouth 
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(McGovern-Wilson et al. 1996: 169-70). The material types presented do not appear 

to contain any imported materials. However, the above conclusion is based on the 

information provided by McGovern-Wilson et al. ( 1996) and does not take into 

account the recycled hammerstones made from non-local material discussed by 

Smith and Leach (1996). The presence of recycled hammerstones, from adzes, 

suggests an opportunistic approach to manufacture at Shag River Mouth, as they 

were not imported to be utilised as hammerstones. It also indicates that non-local 

material was viewed differently (in that it was curated) compared to the local 

materials present at Shag River. 

6.4 Reduction sequences 

Figure 6.6 summarises the reduction sequence of the basalt assemblage. The 

raw material was smooth and rounded basalt cobbles selected from the beach located 

adjacent to Cat's Eye Point. This was detennined by examining the refitted cobbles, 

and the contours of the large cmiical flakes. 

Blanks were made in two ways. The first teclmique involved shearing the 

cobble apart, possibly with the aid of another cobble as an anvil, and utilising the 

split cobble as a core for the adze blank. These blanks were larger because the entire 

length of the cobble was utilised. However, there appears to be less control in the 

production of these blanks, as shown by the preform pictured in Figure 5.6. In the 

second technique, the blanks were made from spalls removed from the cobbles. 

These blanks created from spalls are smaller than the blanks created when a cobble is 

sheared apart. 

Further suppo1i for the bipolar technique was determined by refitting. One 

refitted cobble has points of impact and bulbs of percussion at both ends, suggesting 

that the cobble was split with the aid of considerable force. 

Once the blanks had been produced on the beach they were probably brought 

onto the site. The reasons that it is suggested that the initial reduction did not occur 

on Cat's Eye Point are: (1) there is not a large amount of cmiical flakes in the site and 

(2) the comparison with Turner's (1991, 1994) data suggests that the assemblage was 

made by the fine trimming of flake preforms. The blanks that were brought to the site 

are Leach and Witter types D3 and B2 (Leach and Witter 1990). These blank types 

have the potential to make either quadrangular or triangular adzes. 

The examination of the special flake types shows that quadrangular adzes 

were being manufactured. The mean length of these flakes is 3 .20 cm indicating that 

when they were removed from the preform it was this size in either width or 

thickness. 
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The assemblage contains evidence for triangular adzes in the form of two 

preforms. However, there is no way of determining the type (for example, Duff 

1956), but they can be assigned to Leach and Leach's (1980) tri-lateral category. The 

special flake category contains no evidence of hogback blades which indicates that 

Duff (1956) 4A adzes were probably not manufactured at this site. 

There is little evidence for the hammerdressing or polishing of tools at Cat's 

Eye Point. There are two flakes in the non-basaltic assemblage which are polished 

but these are made of non-local material. These flakes most likely represent a 

curational activity such as reworking or recycling. 

If polishing had occurred at Cat's Eye Point, there should be evidence of 

polished basalt flakes or hoanga (grinding and polishing stones). Hammerdressing is 

normally represented by artefacts with the pitted pattern on them but none of the 

artefacts in the assemblage are hammerdressed. The results from the microdebitage 

analysis show that in one area there is a higher concentration of microdebitage. This 

concentration may have been created when someone was hammerdressing or 

polishing a tool on a mat and then disposed of the debitage into the oven as a means 

of 'cleaning up'. 

In summary, evidence of the manufacturing sequence at Cat's Eye Point has 

been gathered by examining the debitage and other artefacts. The main points are: (1) 

initial blank production did not occur in the same area as the working floor excavated 

at the site; (2) the blanks that were introduced into the site had the potential to 

become either quadrangular or triangular adzes; (3) triangular adzes were 

manufactured at the site, but the lack of hogback blades suggests that Duff type 4A 

adzes were not produced; and ( 4) the "finishing" of adzes did not take place at the 

site. The artefacts provide no evidence for grinding or harnmerdressing. 

6.5 The non-basaltic assemblage 

It was more difficult to recreate the reduction sequences of the non-basaltic 

materials due to the range of material types, but Figure 6. 7 presents the hypothesised 

reduction methods at Cat's Eye Point. There is one chalcedony core in the 

assemblage and the majority of the non-basaltic rock are represented by only a small 

number of flakes making the manufacturing sequence harder to determine. 

Flakes were removed from the chert core through the use of prepared 

platforms at either end of the core. There are no other non-basaltic cores in the 

assemblage, possibly because they were reduced as far as possible using direct 

freehand percussion and a bipolar technique. 
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This method of reduction was used in some prehistoric Hawaiian sites 

examined by Schousboe et al. (1983). They found that obsidian cores were rotated to 

gain the maximum amount of stone from the core (1983:362). Ethnographic accounts 

of bipolar techniques in America and Australia presented by Shott (1989: 19) state 

that exhausted cores were wrapped in grass, hay, or bark and then the core was 

smashed using the bipolar technique. Useable flakes could then be salvaged from the 

wrapping around the broken core (Shott 1989). Wrapping the core obviously helped 

keep all the flakes together as the core was reduced. Although the practice of 

wrapping cores may not have occurred at Cat's Eye Point, it is possible that in some 

cases, this may explain concentrations of non-basaltic flakes. 

The assemblage contains some non-basaltic flakes that support the hypothesis 

of bipolar reduction. Some chert flakes have two bulbs of percussion (although Shott 

(l 989:2) states that bipolar flakes do not have to have two bulbs of percussion) and 

there are also chalcedony flakes which appear to be sheared apart; both of these 

attributes are considered to be characteristics of bipolar reduction (Crabtree 1972). 

Small flakes can sometimes be characteristic of bipolar reduction, as the application 

of force shatters rather than :fractures the core (Shott 1989:2). 

The non-basaltic rock at Cat's Eye Point appears to have been treated 

differently from the basaltic rock, possibly because non-basaltic rock had a different 

usage in society. Raw material availability and rock type is another reason for the 

different reduction method. The basalt was originally in cobble form whereas chert 

nodules are pebble size. Siliceous rock responds differently to stress than basaltic 

rock and this could explain the different manufacturing techniques. There is evidence 

for the reworking of argillite adzes in the form of polished argillite flakes, but this is 

not paralleled in the treatment of the basalt. 

6.6 Spatial analysis 

The lithic assemblage was examined to determine if there were intra-site 

spatial patterns. It was assumed that the location of the artefacts reflect the areas 

where they were utilised during prehistory. A problem with this approach is that the 

above assumption may not be true for all tools, as some tools may not have been 

discarded in the place they were utilised. 

The spatial analysis has shown that there was spatial segregation at Kakanui. 

The tool manufacture was separated from the cooking area of the site, and a 

concentration of food remains was located away from both these areas. Basalt is 

primarily concentrated in the region of a working floor and the non-basaltic flakes 
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are mainly located in other parts of the site. Figure 6.8 shows the hypothesised 

spatial structure of Cat's Eye Point. 

Spatial separation of living areas has previously been examined by Prickett 

(1974). He investigated prehistoric houses in the North Island of New Zealand that 

were probably occupied more permanently than Cat's Eye Point. His analysis of 

prehistoric houses in the North Island showed that there were concentrations of lithic 

material both inside and outside houses, presumably representing different activities. 

Prickett (1974:235) found concentrations of lithic material on the right side 

of the house and suggested that they were related to women's activities and women 

had undertaken manufacturing tasks with chert and obsidian. Prickett (1974:236) also 

suggests that the activity that took place outside of the house was conducted by men 

based on the presence of greywacke cutters that may have been used in the 

production of minnow lures. Prickett (1974:236) suggests that because fishing is a 

male occupation they produced the fishing gear. 

Smith et al. (1996:96) take a different approach by looking at the material 

types present. They suggest that silcrete was the preferred material for butchering and 

food preparation activities at Shag River Mouth, whereas chalcedony, chert and 

porcellanite tools were manufactured in a different area to the silcrete and used for 

different tasks. This contrasts to the spatial pattern observed at Cat's Eye Point. The 

non-basaltic material is all located in similar areas but it does not have high 

concentrations around the basaltic working area. 

The spatial differences of Cat's Eye Point may be explained by either cultural 

or functional reasons. Cultural reasons for the spatial differences may be connected 

to two important concepts in Maori culture are tapu and noa. European translations 

of tapu suggest that it means "holy" (Irwin 1984; Metge 1976) but this does not 

adequately define its concept and its influence on cultural practices. Irwin (1984: 14) 

states that the "tapu concept pervaded the whole of Maori life so that scarcely any 

aspect of personal or community life escaped some fo1m of ritual restriction". The 

opposite of tapu is noa. If an object is noa then it free from tapu and other 

restrictions (Metge 1976). Food is an area of society that is viewed as noa, and 

therefore precautions must be taken so that people who are tapu do not become noa 

through contact with uncooked food (Irwin 1984; Metge 1976). If these cultural 

concepts shaped Maori life at the time of European contact, then there is the 

possibility that these concepts could be detected in the archaeological record, 

especially in terms of the spatial distribution of site. 

The functional explanation is that spatial layout of the site is entirely 

influenced by the activities that were occun-ing at Cat's Eye Point. For example, the 
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adze making area may have been located near the cooking area for warmth. Prickett 

( 1974) supports this argument with his statement that in campsites cultural ideals are 

not adhered to. 

Anderson (1986) suggested that the inhabitants of Murihiku lived in 

roundhouses where postholes were not dug and the houses were covered in ferns, 

tussock or rushes. Prickett (1974:47), in his discussion of temporary camps where 

roundhouses were lived in, suggests that the impo1iant features of these camps was 

"that they could be built quickly and without ceremony and that they could be lived 

in carelessly". What Prickett means by "lived in carelessly" is that the cultural rules 

need not be followed. He also states that round huts may have been preferred because 

the casual occupancy "did not insist upon or emphasise the spatial anangement of 

social relations, nor would the operation of tapu inhibit the hunied activity of the 

camp" (Prickett 1974:47). 

The idea that cultural practices shaped the way that the site at Cat's Eye Point 

is laid out is not convincing when considering Prickett's (1974) premise of "careless 

living". At Cat's Eye Point there is not a large amount of spatial separation between 

the cooking area and the basalt working area. The difference between the two areas 

could be based on functional reasons alone. For example, flakes produced during 

stone working can travel quite a distance and safety reasons could explain why the 

manufacturing area is segregated from the rest of the site a little. 

The cultural influences on site layout present unanswered questions to the 

importance of culture on temporary campsites, and this needs to be considered. 

Observations at Cat's Eye Point suggest that the occupants of temporary seasonal 

camps paid less attention to cultural practices than permanent sites did. Furthermore, 

it would be beneficial to conduct a spatial analysis on hypothesised village sites such 

as Shag River Mouth, Pounawea, Wanington, and Long Beach, and compare them to 

more temporary sites to see if there are differences in site layout, in reference to their 

function. Similar types of houses could have been occupied at these sites but the 

permanent function of the sites would have been different. 

6.6.1 Microdebitage spatial analysis 
To complement the spatial analysis of the larger lithic material, an analysis of 

the microdebitage was conducted. The sediment samples used in this analysis were 

selected from various parts of the site (Figure 4.5) and reflect where the 

concentrations of lithic material are in the site. 

The concentrations of microdebitage reflected the spatial distribution of the 

larger lithic material (artefacts and the material from the 6.4mm and 3.2mm sieves). 
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The main exception was the microdebitage sample from the oven feature in 

the 4111 by 2m excavation. The sample consisted of 12.12% microdebitage which is 

consistent with the concentration of microdebitage in the basalt working area. The 

area the sample was taken from did not contain a large amount of lithics and the non

cultural matrix surrounding the oven feature did not contain a large amount of 

microdebitage. 

There are three ways that the concentration of material in the oven feature 

could be explained: (1) microdebitage resulted from heating rocks in the oven; (2) 

the backfill for the oven was taken from near to where the lithic reduction had 

occurred; and (3) contamination of the sample. 

It is possible that microdebitage is created when a rock is affected by heat. 

Spalls are created by fire during the heating process of a rock and during the 

formation of these spalls microdebitage could be created as the rock fractures. Basalt 

and greywacke were both used at Cat's Eye Point for oven stones and the 

microdebitage from these rock types have similar characteristics. If what was 

recognised as microdebitage in the oven sample was created by the ovenstones 

breaking up because of the heat, then it needs to be decided whether this is actually 

microdebitage. This means it is necessary to distinguish between naturally produced 

"microdebitage" and that created specifically by lithic manufacture. The author 

believes that anything that is introduced to the natural sediment should be recognised 

as cultural ( or as a "micromiefact") because of the role cultural material plays in site 

formation processes (Schiffer 1987). 

Another hypothesis is that sediment containing microdebitage was placed in 

the oven to act as a backfill once the oven had been used. If the sediment had been 

removed from an area where flaking had occurred, or where wind had transported 

material to the sediment then transferred to the oven feature, this would be able to 

explain the frequency of the microdebitage in the unit 31 ( oven) sample. A variation 

on this hypothesis is that the microdebitage in the oven sample was placed in the 

oven after someone had been grinding or polishing a tool. If the grinding or polishing 

was conducted by someone sitting on a mat, when they finished they may have 

emptied the debris on the mat into the oven. 

The secondary deposition (relocation) of flakes is an activity that has not 

been addressed in New Zealand. Studies in North America have shown that lithic 

material (and other artefacts) can be relocated when a living area is tidied up or swept 

out (Keeley 1991). Harsant (1985) provides a New Zealand exmnple of this type of 

relocation of flakes occurring. Microdebitage analysis of a site is therefore a good 

method for determining whether artefacts are in the location where they were 
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originally deposited. 

The final theory of why microdebitage frequency is so high in the oven 

sample may be because the sample was contaminated. Contamination of the 

microdebitage sample could have occurred during the collection of the sample or 

during the preparation of the sediment for analysis. However, if this is the case more 

than one sample should have been affected. The author believes that she took 

adequate precautions to avoid contaminating the sediment samples and therefore 

contamination seems unlikely. 

6. 7 New Zealand lithics and methodologies 

Many New Zealand studies do not utilise the entire potential of lithic 

assemblages. This section seeks to evaluate the methods and determine whether they 

are beneficial to archaeologists studying lithic assemblages from New Zealand and 

the Pacific. In particular, three main aspects will be examined: (1) technological 

information from flakes smaller than 6.4mm; (2) the use of microdebitage; and (3) 

screen size effects and diversity. 

6.7.1 Technological information from >3.2mm flakes 

Results from this study indicate that no extra technological information is 

provided by examining small flakes, from size class J and K. Although the small 

flakes may not provide more information statistically, their presence is a 

technological indication in itself. The presence of small flakes is an indication that 

manufacture was occurring at the location where they were found and the site has 

been undisturbed by post-depositional effects. The absence of small flakes leads to 

other questions, for example, has the site been disturbed or were the flakes relocated? 

The flakes from the small size classes J and K have also revealed information 

about the materials that were being used at Cat's Eye Point. Present in the class K 

(<lcm) is a flake of greenstone whose presence is not reflected in the larger 

assemblage. This flake was found using more time consuming techniques, but it 

shows that the inhabitants of Cat's Eye Point were using an implement made from 

greenstone. This may be significant if we are asking when Maori began to use 

greenstone. ls it an early or late Archaic material, and what implications does the use 

of greenstone have on the use of other materials, such as argillite and basalt? 

Examining the larger flakes in the assemblage provides more detail than the 

smaller flakes. Using the size classes indicated that the initial reduction size of the 

non-basaltic material was noticeably smaller than the basaltic material. Although this 
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is a result of the raw material characteristics, it is also a reflection of geographical 

conditions. The non-basaltic material is not local to the site of Cat's Eye Point, and 

therefore had to be acquired from other sources. There are two methods that the non

basaltic material used at Cat's Eye Point could have been acquired: (1) migration to 

the actual source; or (2) trading with other people who had access to the raw material 

(Earle 1982). 

A combination of MF A and IF A seems to be the best approach to a large 

assemblage. However, following the methodology used by Turner would have been 

too time consuming and it is for this reason that only cortex cover and dorsal scars 

were examined on the flakes in the assemblage. As Turner ( 1992; Tuner and Bonica 

1994) did not examine flakes less than 3gms in her study so when comparing this 

study to Turner's (1992), the data from this study is skewed. 

6. 7 .2 Screen size and diversity 

If flakes less than 3 gms had been disregarded in this study, the results would 

have been different. In the non-basaltic assemblage, the greenstone flake would not 

have been found. Research on screen size effects shows that more information can be 

found in 3.2mm sieves (Butler 1988; Gordon 1993; Nagaoka 1994; Talbot 1996; 

Weisler et al. 1999). However, in the case oflithic reduction at Cat's Eye Point it has 

been shown that there is not a large amount of difference in what is represented in the 

6.4mm and 3.2mm sieve sizes. The only difference encountered is that of the 

material types represented in the sieve. 

Although examining material from 3 .2mm sieves is time consuming, it seems 

that it is still beneficial to examine >6.4mm and <3 .2111111 flakes with regards to 

material type. 

6.7.3 Microdebitage 

Microdebitage was used in this study to investigate the site and determine 

whether it could pinpoint the areas of tool manufacture. The results show that there 

were four units of excavation that had high percentages of microdebitage. The 

control sample had some material that was recognised as microdebitage in it and two 

possibilities could explain this. The first suggested by Fladmark ( 1982) is that 

microdebitage is transported by wind and that other areas of sites can become 

contaminated through this process. The second possibility is that the black augite and 

hornblende in the Kakanui Breccia (Mason 1968; Suggate 1978; Thornton 1985) is 

eroding from the breccia and is being incorporated in to the surrounding beach 
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sediments. It seems important then, that when a microdebitage sample is examined 

that a control sample from the same area is used. The control may show that there is 

naturally occurring "microdebitage" that needs to be accow1ted for in the 

archaeological sample. 

Even if we accept that there is some w1derlying "noise" in the microdebitage 

samples, there are still some excavated units that have significantly higher amounts 

of microdebitage than others. These units correlate with the high frequencies of 

macrodebitage, suggesting that microdebitage can be used as an indicator of lithic 

manufacture. The results of the microdebitage analysis reflect the information gained 

from the 6.4mm data set. The highest concentrations of microdebitage are located in 

two excavation units (5 and 12) where the highest frequencies of 6.4mm flakes are 

found. The results also showed that there was not vertical movement of 

microdebitage through the site discounting post-depositional disturbance. 

Another consideration in assessing the methodology is the effect that erosion 

has had on Cat's Eye Point. Is our knowledge of North Otago archaeology affected 

by erosion? If there was a preference to initiate manufacture on the beach what 

implications does this have for manufacture being detected? Multiple manufacturing 

trips might not be detected especially when they only occurred over one day and the 

stoneworkers did not camp at the site. This has important implications for coastal 

sites and rock outcrops. Rock concentrations may need to be viewed as potential 

sources unless it is determined otherwise. There may have been specific outcrops for 

certain catchment areas for example, Cat's Eye Point may have served the area of 

Kakanui, and Waianakarua River Mouth may have served the Moeraki region. 

6.8 What does the site of J42/4 at Cat's Eye Point represent? 

The most appropriate method of determining what the site (J42/4) at Cat's 

Eye Point means is to create a scenario that will help us to understand what Cat's Eye 

Point represents. 

6.8.1 Why did people go to J42/4 at Cat's Eye Point? 

There is probably no one specific reason why people lived at Cat's Eye Point, 

but we can explore two hypotheses. The first hypothesis can be summarised by 

"subsistence". The area of Kakanui would have been resource rich in prehistory. 

Today it is a recognised fishing area and the marine resources may have influenced 

the Maori in their decision to stay at this location. 
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Limited work has been done on the faunal remains from Cat's Eye Point. The 

remains obtained from the 1996 excavation at Cat's Eye Point were comprised of 

c. l 8kg of shellfish, as well as fish and seal bones (Weisler and Somerville-Ryan 

1996). Studies of otoliths have shown that Red cod (Pseudophycis bacchus) and 

Barracouta (Thrysites atun) were the most abundant species of fish represented at 

Cat's Eye Point (Weisler et al. 1999). No evidence has been recovered from Cat's Eye 

Point of the plant remains that may indicate subsistence. 

The natural habitat of Red cod and Barracouta is offshore. Anderson and 

Smith (1996:241) suggest that red cod can also be found in depths of less than 50111 

in rocky habitats. Red cod is caught predominantly with a bait hook meaning that the 

inhabitants of Cat's Eye Point would have had canoes so that they could access 

desired fish species in deep water. 

The second hypothesis for the habitation of Cat's Eye Point relates to the 

geological resources surrounding the site. The Maori may have stayed at the site to 

exploit the basalt on the point and may have seen the rock as an important resource 

(Weisler 1996:303). 

6.8.2 How was the material for adze making found? 

Another question that needs to be addressed is how did the Maori find the 

material to produce adzes? This is a difficult question to address but the Maori may 

have already lrnown of the basalt's existence when they landed their canoes on the 

beach at Cat's Eye Point after fishing expeditions or they may have found the cobbles 

at that time. In Anderson's theory of New Zealand settlement, it was hypothesised 

that the initial colonisers of New Zealand found raw material sources relatively 

quickly (Anderson 1991) meaning that the inhabitants of Cat's Eye Point may have 

already known of the basalt's existence. For the purpose of this argument, I contend 

that the inhabitants of Cat's Eye Point knew that the water-worn basalt cobbles were 

on the beach near the site at the onset of occupation. 

6.8.3 Where did the adze making occur? 

Determining where the adze making occurred is important because the results 

of the debitage assemblage analysis suggest that the assemblage represents a fine 

trimming of flake preforms. If this is the case, then the initial reduction of the water

worn cobbles must have occurred elsewhere. The initial reduction of the cobbles 

occurred on the point near the site or on the beach. 

Another piece of evidence supporting the hypothesis that the entire process of 
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manufacture did not occur at the site, is that there were only two cobbles in the stone 

working area that showed evidence of being reduced. It is easier to transport spalls 

and blanks than it is to carry cobbles to the site for reduction. 

A further functional explanation for the lack of evidence for earlier 

manufacture at the site is that it would have been too dangerous to reduce cobbles in 

an area where there were other people, especially children. Flakes can travel a long 

distance when a core is struck with force, so this may have been a reason for the 

initial reduction of material on the point. If the cobbles were split on the point, then 

other basalt cobbles would have been able to be used as anvils or as stabilisers in the 

reduction process. 

When a cobble needs to be broken, and the throwing method is used, it is 

necessary to break the cobble on something as hard or harder than the material that is 

being broken. The wave cut platform of Kakanui Breccia that surrounds the site is 

not hard enough for this purpose. The basalt is harder than the breccia and 

experiments conducted by the author found that the breccia is damaged by the basalt 

if it is used as an anvil. Therefore, it is likely that other basalt cobbles were used as 

anvils. 

The initial reduction of material on the beach poses interesting questions for 

the implications for archaeologists working on the east coast of the South Island. Are 

other lithic manufacturing sites undetected because tool manufacture took place on 

the beach? 

6.8.4 Why did only some reduction take place in the site? 

The cobbles at Cat's Eye Point are accessible only during low tide. This 

means that the stoneworkers had only a few hours to decide on the raw material and 

then reduce the cobbles. The weather also provides an m1swer as to why only part of 

the reduction took place on the site, because J42/4 is reasonably sheltered from the 

weather. 

A functional explm1ation for only the latter reduction stages occurring on the 

site is that it is easier to reduce cobbles down to a smaller size before transp01iing 

them, than it is to carry a whole cobble up to the site. 

6.8.5 What kind of approach was used for stoneworking? 

Another question that needs to be asked relates to how stoneworking was 

approached at Cat's Eye Point? Does the assemblage represent a formal trip to a 

source or was it produced by someone "having a go" at adze manufacture? 
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Adze making at Cat's Eye Point was approached in a standardised methodical 

manner. The methods used for the manufacture of tools were the same each time and 

that formal adze making debitage is represented in the form of the special flake types 

( especial! y trimming flakes). 

Although there was a standardised approach to adze making at Cat's Eye 

Point, the assemblage also represents opportunistic manufacture. Outlined below are 

six main reasons why the assemblage has been defined as opportunistic: (1) adze 

size; (2) hammerstone shape; (3) hammerstone material; (4) reduction methods; 

bifacial flaking (5) different types adzes and (6) people working at the site. 

Adze size is an important characteristic when examining quarries. The 

finished size of an adze is a reflection of the material source characteristics, the 

reduction sequence, whether transverse fracture occurred during manufacture and if 

the adze was produced for ritual or daily use. At some New Zealand quarries mega

adzes were produced (H. Leach 1993b). These are large adzes with lengths greater 

than 16cm, with the most extreme being up to 57cm in length (Best 1974; H. Leach 

1993b). The majority of mega-adzes have been found in burials or caches suggesting 

that they were highly valued (H. Leach 1993b ). The ethnographic literature indicates 

that mega-adzes are used in ritual contexts and some are believed to have special 

powers (Best 1974; Fi1ih 1959; Sahlins 1958). Therefore, by examining adze size 

archaeologists can determine whether the adze manufacture at a quarry was 

producing tools for daily or ritual use. 

Hammerstone shape and material are also important variables when studying 

debitage assemblages. Formalised hammerstone shape indicates a curated tool kit 

and this is even more endorsed when the material used for hammerstones is 

examined. A tool-making specialist will curate their hammerstone kit by collecting 

materials that prove successful in manufactme and altering the hammerstone to 

accommodate their hand more efficiently. A good example of altering a 

hammerstone to suit the user is illustrated and discussed by Skinner (1974:126-7, 

Figure 8.25). The figure shows that one edge of the hammer was grow1d flat to 

accommodate the owners first and second joints of their forefinger (Skinner 

1974:127). 

Hammerstone material is important because some hammerstone kits feature 

non-local materials which have been especially curated for manufacturing. Dominic 

Wilson (n.d.a: 25) states that the some hammerstones found at Tahanga were 

imported materials such as tonalite, diorite and spherulitic rhyolite. Hammerstones 

made of gabbronorite also were imported onto Colyer's Island from Bluff Hill or 

Stirling Point (Bristow et al. 1985). In areas where tool manufacture was the main 
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reason for habitation, imported hammerstones are more common. This is reflected in 

H. Leach's (1984: 111) study of the Oturehua blade quarry where she found only two 

hammerstones. She suggests that the reason for only finding two hammerstones is 

that they were curated and carried away by the stoneworkers (H. Leach 1984: 111 ). 

Methods of reduction at quarries vary and at Cat's Eye Point blank reduction 

was achieved through bi- and trilateral flaking. This is similar to adze reduction at 

Riverton where bi- and trilateral flaking was used (Leach and Leach 1980). The two 

preforms recovered from Cat's Eye Point are triangular but are not recognisably an 

adze type denoted by Duff (1956). The blanks found at Cat's Eye Point have the 

potential to be made into either quadrangular or triangular adzes. 

Concentrations of flakes at a site provide an indication of how many people 

were working there. In some cases individual working floors can be detected, and 

archaeologists can see where the stoneworker sat. For example, H. Leach (1984) 

found 11 different working floors at Oturehua suggesting that more than one person 

was involved in manufacturing blades at the quarry. The larger the concentration of 

working floors at a site, the more it was used, making it less likely it that the activity 

was opportunistic. Areas where there are a large number of working floors suggest 

organised production and repetitive visits. 

6.8.6 How many adzes were produced at the Cat's Eye Point? 

Now that it has been established that adzes were produced at Cat's Eye Point, 

how many were produced? The number of adzes produced at Cat's Eye Point has 

been estimated using the experimental data from Turner (1992) and Turner and 

Boni ca ( 1994). The data set from Turner's study was selected because it is the most 

similar to the data produced in this study. 

The results from the debitage analysis strongly indicate that fine trimming of 

flake preforms was the main activity represented by the lithic assemblage. Turner and 

Bonica's (1994) results from the fine trimming of 20 flake preforms state that 432 

flakes were produced. That means that a total of 22 flakes were produced by each 

preform. The number of adzes produced at Cat's Eye Point was estimated using only 

the flakes that weigh more than 3gms (n = 920) and the assumption that c. 22 flakes 

were produced during the fine trimming of a flake preform. These figures indicate 

that there were approximately 40 adzes produced at Cat's Eye Point. 

Data from Experiment G by Turner (1992) was also used to estimate the 

number of adzes produced at Cat's Eye Point. The results from this experiment were 

selected because the blanks from Cat's Eye Point fit into Turner's (1992) category of 

small to medium blank.s. In this experiment Turner (1992) produced 53 small to 
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medium flake blanks which weighed between 250 - 2,000gms. From those 53 blanks 

there were only seven successful adzes, 27 blanks were rejected during the roughing 

out stage and a further 19 were r~jected during fine trimming stage (Turner and 

Bonica 1994). This constitutes a 13% success rate in this experiment. 

Furthermore, during Experiment G 2,340 flakes larger than 3gms were 

produced (Turner and Bonica 1994). From the seven adzes that were finished in this 

experiment, the minimum number of flakes produced was 184 and the maximum 

mm1ber of flakes produced was 519 (Turner 1992:310-11 ). If these figures are used 

then the maximum munber of adzes produced at Cat's Eye Point would have been 

five. 

Using the above figures from Experiment G and the fine trimming of flake 

preforms, we can estimate that up to 40 adzes could have been produced at Cat's Eye 

Point. These figures include the tlu·ee blanks and two preforms found in the 

assemblage because the flakes from their manufacture are included in the 

assemblage. Thus, using a minimalist argument, the blanks and preforms excavated 

at Cat's Eye Point could represent all the manufacturing at the site. 

There maybe some problems with this conclusion including the role material 

type at Tahanga and Cat's Eye Point plays in estimating the number of adzes 

produced. At Cat's Eye Point water-worn cobbles with thin cortex were used for tool 

manufacture. The quality of material is also another important variable. A further 

variable is the skill of the adze maker. We do not know how skilled the person or 

persons manufacturing the adzes was at Cat's Eye Point. We also do not know what 

role opportunistic adze manufacture plays in the success rate of the tool manufacture. 

Does the lack of a good hammerstone affect productivity? 

A further problem linked to methodology is the validity of excluding small 

flakes from the study of tool manufacture. In some cases flakes less than 3gms will 

be purposely removed during manufacture, raising the final count of flakes while 

making the adze. Does the exclusion of these flakes skew the results? It seems 

strange to exclude 86% of the flakes in the assemblage when estimating how many 

adzes were manufactured. 

6.8.7 What happened to the adzes manufactured at Cat's Eye Point? 

If the stoneworkers were successful at manufacturing adzes at Cat's Eye 

Point, the next question we need to ask is where did the adzes go? There are no 

completed adzes at Cat's Eye Point, therefore the site does not contains remnants of 

the complete life cycle of an adze. 

With the absence of sourcing studies being completed on adzes all over the 

152 



Discussion 

South Island it is difficult to answer the question as to what happened to the adzes 

from Cat's Eye Point. Fine-grained adzes have been found at Shag River Mouth and 

these were extensively refurbished and recycled, suggesting that they were 

selectively curated and reworked (Smith and Leach 1996: 109). Chemical studies 

were not conducted on the adzes from Shag Mouth but hand sourcing has detected 

adzes made of argillite from both the Nelson and Southland regions (Smith and 

Leach 1996). 

If both the argillite and the fine-grained basalt from Shag Mouth were 

selectively curated, this suggests that the basalt may have come from further afield 

than the Kakanui area. Local basalt was also used at Shag River Mouth which is far 

coarser than the Cat's Eye Point material (H. Leach pers. com. 1999). If the material 

from Cat's Eye Point was available for use by the people of Shag River Mouth why 

was it not utilised? This becomes more complicated when the sites that are 

hypothesised (based on radiocarbon dates) as contemporary to Shag River Mouth are 

examined. The list includes Tai Rua a11d Awamoa both which are sites that are less 

than 10km from Cat's Eye Point. These sites are both thought to be subsidiaries of 

the Shag River Mouth community. So that raises the question if adzes from Cat's Eye 

Point were used at Shag River Mouth, why were they recycled and curated when 

sites only 10 kilometres further away (Awamoa and Tai Rua) were part of the Shag 

River Community? 

6.8.8 Was Cat's Eye Point a quarry or a manufactory? 

It has been established that lithic manufacture occurred at Cat's Eye Point and 

now it is necessary to determine whether it is a quarry or a manufactory. The Oxford 

English Dictionary (1989:987) defines a quarry as "an open-air excavation from 

which stone for building or other purposes is obtained by cutting, blasting or the 

like". A manufactory is defined as "a factory or a workshop" or "pertaining to .. 

[or]. .. engaged in manufacture (Oxford English Dictionary 1989:341). The difference 

between these two definitions is that in a manufactory production is more likely to 

take place, whereas in a quarry, the focus is the extraction of raw material. 

The archaeological usage of the word "quarry" differs. Haury (1994:28) 

defines quarrying as "the excavation of pits or tunnels in bedrock or in deposits of 

upland residuals in order to extract raw materials". She also states that quarries are 

characterised by "spoils, deposits of artefacts reflecting testing and primary 

reduction, and, often, procurement tools such as antler picks, mauls, sledges, or 

hammerstones" (Haury 1994:28). Weisler and Sinton (1997:180) state that quarries 

"may represent both collection a11d reduction of source rock at a primary geological 
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locale". Therefore, in the archaeological definitions, quarries are places that are used 

primarily for obtaining raw material and subsequent stone tool manufacture. They 

reflect intensive utilisation of preferred resources (Haury 1994:28), meaning that the 

stone was the reason for the site being developed. At a quarry, the scale of 

manufacture is often large, there are multiple working floors, and a wide range of 

adze types can be represented. Examples of this type of quarry in New Zealand 

include the Tahanga Quarry and the Nelson/Marlborough region quarries. At the 

Ohana quarry in the Nelson region, seven different Duff adze types were produced 

which were transported as far south as Otago and north as North Cape (H. Leach 

1993b ). 

A manufactory is a site where a range of different activities are represented, 

including stone working. Weisler and Sinton (1997: 180) use the category "site" to 

define this type of locale. At Cat's Eye Point there are remains from a wide range of 

faunal resources, and from stone working, and possibly other activities. Other 

examples of manufactories in New Zealand include Riverton (Leach and Leach 

1 980), Brighton (Haast 1880), and Shag River Mouth (Anderson, Allingham and 

Smith 1 996). These are sites where stone working has taken place but there is also 

evidence for other activity. 

The difference between these two types of stone working locales, was 

previously suggested by H. Leach (1993b). She stated that there are two categories of 

quarries; the first is a major complexes, which produce large adzes of standardised 

forms for exchange or export (H. Leach 1993b:36). The second type of quarry was 

more numerous but produced smaller tools for local demand and used simpler 

techniques such as bilateral flaking (H. Leach 1993b ). 

From the evidence presented above, the site at Cat's Eye Point was a 

manufactory as opposed to a quarry site. The main evidence for this is: (1) the 

hammerstone collection at the site; (2) the activities occurring at the site; (3) the size 

of the site; and ( 4) the size and types of adzes manufactured. Evidence from the 

Tahanga Quarry shows a standard type ofhammerstone was used. The harnmerstones 

at Tahanga were mostly spherical whereas hammerstone shape from other sites are 

not as regimented. 

From the illustrations provided in Leach and Leach (1980: 135), at the 

Riverton manufactory there was a range of hammerstones that do not fit with the 

standardised shape seen at Tahanga. Notched flakes and preforms were used as 

hammerstones at Rive11on and these have been interpreted as edge-reduction 

hammers (Leach and Leach 1980:134). This is one of the differences between 

Riverton and Tahanga. At Tahanga manufacture was more formalised and the 
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recycling of rock did not occur (for example, using a preform as a hammer after it 

had broken). 

Another important difference between Cat's Eye Point and the Tahanga 

Quarry is that adze manufacturing was not the only activity occurring. Faunal 

remains and items of material culture show that subsistence activities were also 

important at Cat's Eye Point. This difference probably explains the wider range of 

hammerstone shape at the Opito Bay, Ahuahu and Houhora sites. 

Major quarry sites in New Zealand, as defined by Walls (1974:39), included 

"Mt. Ears, Ohana, and Rush Pool quarries" are those that are over 1000 1112. Cat's Eye 

Point does not fit into this category. Tahanga basalt quaiTy also fits into the above 

category with an area of c. 60 hectares (Moore 1982). Although part of Cat's Eye 

Point may have eroded, it does not cover an area as large as the above quarries. 

The adzes produced at Cat's Eye Point were bi- ai1d trilaterally flaked. They 

are also small adzes ( one is 11 cm long, the other is 25cm long) in comparison to the 

mega-adzes produced at quarry sites in the Nelson region. It has been suggested that 

mega-adzes were prestige items and important trade items, so production lines may 

have been instigated in larger quarries to cope with the demand for these adzes (H. 

Leach 1990:382). The adzes from Cat's Eye Point then fall into Helen Leach's 

definition for the second type of quarry. 

If we look at the hypothesised number of adzes mairnfactured at Cat's Eye 

Point, then it can also be suggested that the small number of adzes produced (1- 40) 

were for local use. The two preforms from Cat's Eye Point show that triangular adzes 

were being manufactured but we cam1ot be sure of the eventual Duff types of these 

adzes. 

It seems that Cat's Eye Point represents a manufactory, and not a quarry site. 

Furthermore, it also appears that the manufacture was opportunistic ai1d not plaimed, 

based on a number of variables that were discussed previously. 

6.9 Problems and future directions 

6.9.1 Problems encountered in this study 

The main problem encountered in this study was where to gain the 

experimental data from. The author is relatively unskilled at stone tool manufacture. 

Informal experiments were conducted which led to a greater comprehension of 

fracture mechanics and technological problems that can be encountered when 

manufacturing a stone tool. It is for this reason that the data produced in Turner and 

Bonica's (1994) study was used. 
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The author found it difficult to understand Turner's (1991) size classes and so 

it was decided to graduate the size classes in 1 cm divisions. The flakes were also 

weighed because weight is the attribute most comparable to Turner's methodology. 

The problems with the methodology were not discovered until data comparison 

ensued and thus the results in Chapter 5 of this study are not totally comparable with 

Turner's. A main method of MF A is to use graduated size classes which this study 

has done, in the most simplest manner possible, by using 1 cm divisions. It is 

unfortunate that an experimental study could not be conducted for this assemblage so 

that experimental data would be of the same material as the archaeological 

assemblage. 

Determining raw material types also proved difficult due to a general lack of 

expertise in this field. These problems were accentuated when attempting to 

subdivide the siliceous rocks, and it may be more beneficial to group these together. 

A more comprehensive refitting project should have been conducted but the 

major constraint was time. Three months were spent examining the debitage 

collected and during that period, some refitting was conducted. The refitted pieces 

featured attTibutes that facilitated the jigsaw approach. These attributes included 

cortex cover, banding and inclusions in the rock. The basalt assemblage was very 

homogenous in colour and texture, and it was only the odd flake that featured the 

former attributes making refitting difficult. 

6.9.2 Future Directions 

This study has left many doors open for further research especially in the 

fields of sourcing, spatial analysis, and experimental archaeology. These include 

developing methods and applying existing methods to the sourcing of non-basaltic 

rock such as silcrete, sandstone, and che1i. Sourcing studies should be conducted for 

the basaltic rock in North Otago and the rest of the South Island. This would provide 

information of interactions between groups and whether there was control of 

resources in Murihiku or further afield. 

There is a great need for spatial analysis to be conducted in North Otago and 

South Island archaeology. Large sites such as Shag River Mouth could tell us more 

about internal site structure of village sites. More comprehensive studies of outlying 

sites (such as Hawks burn) may tell us about site structure, in terms of who may have 

lived these sites and the site purpose. Did sites have subsidiary settlements of up to 

200km away, as suggested by Anderson and Smith (1996), or were there smaller 

independent groups that relied mainly on resources within that catchment? 

Further experimental studies should be conducted, especially in the realm of 
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adze manufacture and microdebitage studies. The initial reduction of the cobbles at 

Cat's Eye Point may have been different to the experiments conducted by Turner 

(1991) because the cobbles utilised at Cat's Eye Point were water-rounded whereas 

the adzes manufactured for Turner's study were produced from blocks eroded from a 

rock face. The cortex covering on these two sources may be different which affects 

the initial reduction. Recording the number of flakes produced during experimental 

manufacture may aid in the estimation of adze production at sites containing 

debitage. 

The microdebitage produced by hammerdressing and grinding should be 

investigated to determine whether there are any differences between them and flaking 

microdebitage. Environmental processes and the creation of material that appears 

similar to microdebitage should also be considered because dune and beach 

environments are common locations of archaeological sites. 

6.10 Conclusions 

Examining thousands of flakes and the data they produced has contributed to 

our understanding of the behaviour of the Maori who camped at Cat's Eye Point, 

Kakanui, North Otago, New Zealand. Although some conclusions have been reached, 

this thesis has raised additional questions relating to prehistoric behaviour in Nmih 

Otago. The conclusions reached in this thesis are presented below. 

• The basalt in the Cat's Eye Point assemblage was obtained from the water 

rounded cobbles on the nearby point. 

• The assemblage contained rock types sourced to all over New Zealand but it was 

not determined whether these rock types were supplied through continuous or 

irregular trade networks. It was suggested that in some cases people may have 

travelled from North Otago themselves to gain the raw material. 

• The inhabitants of Cat's Eye Point manufactured a range of adzes, including 

adzes with triangular and quadrangular cross-sections. 

• Two methods of reduction were used on the basalt cobbles to manufacture adzes; 

( 1) the cobbles were sheared apart, possibly with the use of an anvil; and (2) 

spalls were removed from cobbles. 

• The comparison of the archaeological assemblage with the experimental 
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assemblage indicates that the initial reduction did not occur in the site. The 

archaeological assemblage from Cat's Eye Points represents the fine trimming of 

preforms. 

• Non-basaltic rock was reduced primarily into flakes for use as tools. It was 

hypothesised there was bipolar reduction of some non-basaltic material at Cat's 

Eye Point. 

• The basalt assemblage was produced by opportunistic manufacturing but non

basaltic material was curated and reworked. 

• Cat's Eye Point is a manufactory and not a quarry site. 

• There was some spatial separation of activity areas and this is supported by both 

the macro- and microdebitage assemblages. 

• The use of 3 .2111111 sieves in the excavation did increase the range of each material 

type present in the assemblage. Greenstone was not present in the 6.4mm sieve 

but present in the 3.2mm sieve. 

• No extra technological information was provided by examining the attributes of 

flakes from the 3 .2mm sieve. 

• The presence of flakes from the 3.2mm sieves is important, however, as it 

suggests that the material from the 6.4mm sieve was not relocated in any way, 

and the flakes were found where they were originally deposited. This is also 

reflected by the microdebitage frequencies. 

• The results have important implications for archaeological sites on the East Coast 

of the South Island. Rock outcrops located on the coastline may have no evidence 

for artefact manufacture, however, they should be viewed as source sites of rock 

until it can be proved otherwise. Using the Cat's Eye Point assemblage as a case 

study, we can hypothesise that in other locales, stone tool manufacture was 

conducted on the beach and that the forces of nature have since removed the 

debitage and other traces of manufacture. 
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Opito Bay, Ahuahu and Hot!h_<.>ra Hammersto!les* 
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Tahanga Q!,larry Ham111ers!o~~s*. 
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