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Abstract 

 

Over the course of around five centuries, pre-European New Zealand society underwent 

a considerable amount of change in a relatively short period of time. From initial colonisation 

somewhere around 1200 A.D. to the arrival of Captain Cook in 1769, it is argued that the 

country witnessed increasing conflict and competition for resources, changes in subsistence 

and settlement patterns, changes in material culture (i.e. adzes and fishhooks), and shifts and 

contractions in communication networks. These changes are typically signalled by the 

extinction of Moa and the decline of large game hunting, increased population and the 

appearance of fortified Pa, and changes in agricultural practices. It has been argued that 

changes in adze manufacture and technology occurred amidst these other, far reaching changes 

in subsistence and settlement patterns. While there is a general model of change within New 

Zealand, relatively little is still known about most regional rates of change. 

The aim of this research is to conduct a comprehensive analysis of stone adzes from 

around the Auckland (Tamaki) region in the context of the wider New Zealand model of change 

which has developed over some years and presented in published literature. This analysis was 

completed using an assemblage of 144 artefacts from eleven different sites with good context 

and dating information from the Auckland region. The assemblage was divided into four 

temporal periods spanning the pre-European Maori sequence based on radiocarbon dates. The 

analysis was completed in three parts; a size and morphology analysis, a typological analysis 

using the formal Duff/Skinner adze typology, and Turner’s (2000) Use-Life State typology, 

and a geochemical source analysis. 

While superficially the results of this analysis may fit the existing model of change in 

New Zealand, the timing and rates and of change within this general trend are far more variable 

than the model might suggest. 

Key Words: Stone Adzes; New Zealand Model of Change; Auckland (Tamaki) Region; Pre-

European New Zealand. 
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Chapter 1: Introduction 

 

1.1: Introduction 

This thesis presents a comprehensive analysis of stone adzes utilised by pre-European 

Maori from around the Auckland (Tamaki) region.  

Over the course of not much longer than five centuries, it is argued pre-European New 

Zealand society underwent a considerable amount of change in a relatively short period of time. 

From initial colonisation somewhere around 1200 A.D. (the early period), to the late period 

which was firmly established at the arrival of Captain Cook, it is argued (e.g. Barber 1996) the 

country witnessed increasing conflict and competition for resources, changes in subsistence 

and settlement patterns, changes in material culture (i.e. adzes and fishhooks), and shifts and 

contractions in communication networks. Little is still known about rates of change or if it was 

stimulated in some regions sooner than others. There is some evidence for the retention of 

‘archaic’ elements within some regions with adzes forming an important role in this evidence. 

For example, the Hauraki Gulf, Coromandel Peninsula, and Marlborough, where adzes reflect 

the continued use of early materials like Tahanga basalt, Motutapu greywacke and 

Nelson/Marlborough argillite (Brothers and Golson 1959; Groube 1967; Keyes 1975; 

Davidson 1981, 1984:111; Prickett 1989).  

For many sites in New Zealand, artefact assemblages are among the most abundant 

types of evidence which remain, among which stone tools usually dominate. For this reason 

stone tools represent a large source of information which could have a significant impact on 

our understanding of early Maori culture. Generally regarded as a type fossil, archaeologists 

have barely looked past the adze as simply an artefact. However, being such a valued and 

highly curated tool throughout the pre-European New Zealand, the adze has the potential to 

inform on much wider questions which can relate to communication networks, societal change 

through time, as well as site function and context.  

It has been argued that changes in adze manufacture and technology occurred amidst 

other, far reaching changes in subsistence and settlement patterns. In regards to the Auckland 

(Tamaki) region, which is the focus area of this research, the general model would suggest that 

various changes in adze material, form, and manufacture would be evident over time. 

Specifically, one might expect reduced variability in adze forms with the hypothesized 
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‘Archaic adze kit’ identified as a feature of early settlement being replaced by the multipurpose 

Type 2B adze (Duff 1959; Golson 1959; Barber 1996). Accompanying this would be a decrease 

in overall size. It would also be expected that there would be a shift away from the use of exotic 

raw material sources (e.g. Tahanga basalt) and an increasing reliance on more localised stone 

which could indicate contracting or changing communication networks which are hypothesised 

to have accompanied increasing regionalisation and the establishment of fortified pa. Given the 

issues with dating and chronology that archaeologists in New Zealand are faced with, defining 

the exact moments of cultural change is difficult. However the model suggests these changes 

can be expected to occur over a period of around 200 years (between the 15th and 17th 

centuries). This is widely regarded as the formative period (Groube 1970), with the late period 

settlement signified by the establishment of fortified pa, intensive agriculture, and an increased 

population which was present by the arrival of Captain cook in 1769.  

 

1.2: Principal Aim of the Research 

Adzes were an important and highly curated wood working tool made out of certain 

types of stone. They were utilised extensively in New Zealand by pre-European Maori. The 

principal aim of this research is the analysis of Maori stone adzes from well documented and 

dated archaeological contexts within the Auckland (Tamaki) region. This analysis will be 

completed in three stages. Firstly, an initial analysis using various metric measurements 

following Turner (2000) alongside digital photography will aim to establish the general size 

and morphology of the material. Following this, a typological analysis using cross-section 

shape coupled with general morphological measurements and descriptions (e.g. size, cross 

section shape, and presence or absence of a tang) will be used to assign the material to types 

following the formal typology established by Duff (1959). A second typological analysis will 

be conducted utilising the recently established ‘adze states’ typology following Turner (2000), 

which seeks to understand the life history of the material before it entered the material record. 

Finally, the sample will be geochemically analysed using portable X-Ray Fluorescence (pXRF) 

in order to assign the tools a raw material type, and that raw material type to its geological 

source area which has the potential to inform on distribution and communication networks, as 

well as spatial interactions. The adze material used in this research was recovered from 

excavations completed by various archaeologists working in the region between the 1950s and 
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2017. The results of this analysis will be used to investigate the New Zealand model of change 

in relation to stone adzes on a regional level.  

 

1.3: Synopsis 

The remainder of the thesis is structured as follows:  

Chapters Two and Three provide the reader with background and context to the research 

questions and objectives, detailing previous investigations into Pacific and New Zealand adzes, 

and explaining the New Zealand model of change as it has been presented in published 

literature. Chapter four is split into two parts; the first explains the methodology of each stage 

of the analysis, while the second part provides the context information and radiocarbon dates 

associated with the excavated material. Chapter five presents the results of the three stages of 

analyses. Chapter six discusses the results of the three stage analysis in the context of the New 

Zealand model of change with a particular focus on the Auckland (Tamaki) region. Chapter 

seven concludes the thesis and includes some issues and limitations encountered during the 

course of the research, and possible future avenues for related study.  
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Chapter 2: Approaches to the Study of Stone Adzes 

 

This chapter investigates some of the approaches that have been applied to the study of 

stone adzes throughout New Zealand and the wider Pacific. Throughout the 19th Century, 

detailed descriptions of adzes, along with the processes behind their manufacture, were collated 

through ethnographic research, by scholars such as Elsdon Best (1912). This information was 

gathered through observations made on various adze collections held in private and museum 

collections, along with insights from local informants. The information gathered was used in 

part to facilitate comparative ethnological investigations into the origins and spread of peoples 

and cultures throughout the Pacific, as well as tracing the development of Maori culture within 

New Zealand. Developing from these works, H.D. Skinner (1940, 1943) and Roger Duff (1956, 

1959, 1970) led the establishment of formal adze typologies and classification systems during 

the mid-1900s. While not void of issues and potential limitations, the typologies developed 

during this time remain widely used by archaeologists today. Up until this point, research into 

stone adzes had been based primarily within a culture history paradigm, with scholars 

interested in a comparative approach to the timing and development of Pacific cultures, using 

different adze forms and styles in an effort to understand the relationships between different 

groups of people. In more recent times, archaeologists have begun to investigate the different 

kinds of information that adzes can provide; namely insights into the behavioural activities 

behind the tools, and their functional purposes. This has led to a variety of important research 

such as that conducted by Simon Best in 1977, and Marianne Turner’s extensive PhD research 

(2000), as well as opening the door to avenues of future study relating stone adzes to adaptation 

and societal change over time. 

 

2.1: Ethnology and Ethnography 

Explaining variation found in the forms of stone tools has been a recurring concern in 

Polynesian adze studies and has been approached from many angles. From as early as the mid 

to late 19th Century for example, researchers interested in tracking the spread of the 

Austronesian expansion through South East Asia and Oceania used stone tools as guiding 

proxies (Heine-Geldern 1932, 1945, 1946: Tadao 1946). In New Zealand and the wider Pacific, 

early ethnographical (Best 1912) and ethnological research was interested in differentiating 
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between the influences of cultural traditions that were expressed through style, and the possible 

constraints on design (such as the influence of raw material and functional requirements) that 

contributed to the variation seen in adze forms. Once these influences could be identified, they 

could be separated and observed independently of one another. Erika Kaneko (1970), in her 

review of the influence of Robert von Heine-Geldern, summarises the cultural historic and 

early comparative ethnological approaches which were employed in the creation of early 

classification systems in the attempt to understand changes in the form of stone tools, 

particularly in the Austronesian world of South East Asia. Typology was used in New Zealand 

and Pacific adze studies as part of this approach, along with establishing seriation sequences 

as a way of tracing chronology. Scholars were aware that while form is unique to its temporal 

and spatial context, it does not remain unchanged forever (Kaneko 1970:2), and that change 

may result from external influences or internal development. In the former, change may appear 

suddenly and quickly, while in the latter innovations may be traced through a series of 

developmental links. It is the consecutive stages within a developmental process which form a 

cultural historic typology. Under the theory of a linear progression of development, each stage, 

or type, within the development process can be useful for establishing relative age, as each 

stage or type is chronologically younger than the type from which they are derived. The 

significance of this typological method lies in its ability to be applied to a diverse range of 

contexts. Formal types excavated at different sites or regions can be compared with each other, 

and then dated relatively according to their position within their typological series (Kaneko 

1970).  

It was during this time period (1880s-1940s) when museum collections were being 

actively established, with ethnographers such as Josh Rutland, W. T. Brigham, and Elsdon Best 

providing detail descriptions of adze material from different Polynesian island groups. In two 

papers published in the Journal of the Polynesian Society (1894, 1896) Rutland describes 

collections of New Zealand adzes. The material within these collections ranged from unground 

to completely ground finishing, with some of the unground specimens having a rough 

appearance. Rutland’s work was significant in the fact it questioned one of the prevalent 

theories of the time which understood cultural evolution to be a universally linear progression. 

He cautioned that the rough, unground tools should not be interpreted as being made by a 

‘ruder’ people than those that came after, rather that these tools might have been intended for 

different purposes – for work that did not require a more finished product, such as mattocks for 

working the land (Rutland 1894:225, 1896:109). However, it appears that he may have thought 
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that all material in the collections were finished, functional tools, not seeming to recognise that 

all tools progress through a manufacturing process and that some of the adze forms described 

potentially may have been unfinished tools.   

Two influential monographs published in the early 1900s (Brigham 1902; Best 1912 

[republished in 1974]) focused on describing Polynesian stone implements. Brigham’s study 

centred on Hawaiian stone tools, while Best studied the material of New Zealand Maori. While 

both of these works perhaps suffered a lack of organisation in their presentation (Cleghorn 

1984) they contained abundant descriptive information along with data on traditional adze 

manufacture techniques and use. Brigham and Best were the first researchers to use 

classification of adzes as a way of facilitating discussion. Brigham’s discussion of the 

manufacturing process was simple; the tool was roughly flaked, then ground. The bevel edge 

was ground first followed by the front and back, then the two remaining sides.  

Elsdon Best’s work was more in-depth. Utilising his close relationships with Maori 

informants, Best combined analysis of artefact collections with Maori explanations of tool 

manufacture and function, using Maori terminology for both artefacts and raw materials (Best 

1974: chapters 3 & 4). This publication was the first substantial study of Maori stone tools, and 

remains a significant piece of research. Best discovered eight techniques used in the 

manufacture of various stone tools; hammering, sawing, flaking, chipping, pecking, bruising, 

grinding, and polishing (Best 1974: 43-44), which he described in some detail. Best also 

proposed a manufacturing sequence based on these techniques and his examinations of adzes 

in various stages of completion. The stone was firstly roughly blocked out by flaking and 

chipping. Then it was chipped into the desired form and the surfaces bruised to an even finish 

using pecking and bruising. Finally the adze was ground, and in some cases polished (Best 

1974:47). Best, based on his ethnographic observations, describes the grinding of an adze as a 

“laborious and lengthy” process (Best 1974:109). Best also supplied data on the different forms 

raw materials took that were used in adze manufacture and discovered that raw material was 

often obtained as either large flakes struck from boulders, or water-worn stones. He also 

observed that the form raw material took sometimes played a significant role in determining 

the final form of the tool. This was true of adzes of oval cross sections in particular where he 

observed the original, water-worn surfaces on the finished material (Best 1974). This holistic 

approach to studying stone tools in New Zealand, including the manufacturing process, was 

unique to Polynesian adze studies. To best facilitate his descriptions, Best established terms for 
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each component of an adze, and these terms have proved to be almost universally applicable 

when describing Polynesian adzes.  

 

2.2: Typology and Classification 

The main object of classification is to bring order to complex sets of objects by creating 

meaningful units of investigation (Dunnell 2002). However, classification remains one of the 

most contested and problematic aspects of archaeological analysis, despite the fact 

archaeologists have been grouping and classifying for as long as they have been excavating 

(Shipton et al. 2016). Most of the early developments in archaeological classification can be 

attributed to pottery analysis within the culture-history framework. In New Zealand, where 

pottery is absent, archaeologists have focused their typological attention on stone adzes, an 

artefact class that has retained importance throughout East Polynesian archaeology (Park 

1989).  

H.D. Skinner, writing in the 1920s, studied these kinds of relationships by analysing 

formal adze types. Using similarities in adze types along with similarities in other material 

cultural, Skinner (1923:91) arrived at the conclusion that the “cultures of the Chatham Islands 

and the South Island of New Zealand were more closely related than either was to the cultures 

of the North Island”. Furthering these ideas, he proposed a formal Chatham Island adze 

typology based on the examination of some 500 adzes from the island group (Skinner 1923). 

These types were based primarily on cross-section analysis and the shape of the material. Some 

additional criteria involved the presence or absence of a tang, the “nature” of the bevel, and the 

length of the cutting edge (Skinner 1923:89). From this, Skinner distinguished nine types; 

Types 1 – 4 were primary types, while the rest were variations on these (Skinner 1923:92). As 

part of this research Skinner also listed eight methods used in the manufacture of stone tools. 

These were the same methods discussed earlier by Elsdon Best (1912) which Skinner did not 

elaborate any further upon at this time. Almost two decades later, Skinner (1940) expanded the 

number of adze types to 10, and divided his original first two types into a total of seven 

varieties. This followed a study of adzes from New Zealand and “every other part of Polynesia” 

(Skinner 1940:147) and became the first attempt at a Polynesian wide adze typology. Skinner’s 

major concern throughout his research was the problem of whether Polynesian adze forms 

developed within Polynesia, or were introduced from other areas. Based on his research he 
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thought that some types seen in Polynesia were present in and around coastal mainland 

Southeast Asia, and that it was there where these types originated from (Skinner 1940).  

The debate of where adze forms originated from became prevalent in the literature that 

followed Skinner’s publications. Although noting similarities between Polynesian tanged 

adzes, and adzes from the Philippians, Borrows (1938:107) stated that there was not enough 

evidence at hand to determine whether the use of a tang was brought in from Southeast Asia or 

if the technique was developed independently in the two areas. Buck (1950:181) on the other 

hand believed that the knowledge of making Indonesian forms of stone adzes was lost during 

the ancestral Polynesian migration through the atolls of Micronesia which lacked any basalt 

rock. Green (1971) argued for a development of Polynesian adzes from within Polynesia, but 

with a Melanesian ancestry. However, at this time it was only Roger Green who had data from 

a number of securely dated archaeological sites from within Polynesia (Green 1971). 

From around the 1940s through to the early 1970s, the major approach to the 

investigation of stone adzes of the Pacific was made by those interested in studying cultural 

history. This is the concept that groups of people could be defined through their material 

culture. Typological methods were used for classification, but the major purpose of these 

typologies was to trace the temporal development of adze forms within Pacific Island groups, 

and then establish culture-historical relationships between these island groups.  

While it was Skinner who formalised a taxonomic approach to the study of stone adzes 

in New Zealand, it was Roger Duff who was its main advocate and most prolific writer on the 

subject (Duff 1945, 1947, 1956, 1959). Duff’s work on classification was greatly influenced 

by Skinner, and indeed the two scholars shared a considerable amount of communication which 

resulted in Duff’s revision of Skinner’s typology (Park 1972).  

Duff based a lot of his classification and taxonomic work on the age-area hypothesis of 

geographical distribution, a fundamental tenet of the culture-history paradigm. This idea 

assumes that the oldest forms are those that have the widest distribution and the latest are those 

forms that have a more restricted range (Duff 1959:127). This concept further assumes that 

change takes place at a greater speed at the centre points of dispersal than on the margins, 

meaning people who migrated out of dispersal regions would preserve the adze forms that were 

in use when they left, while changes in style would occur at the centre. Duff collected his data 

for his distributional studies primarily from numerous museum collections, most of which were 

without archaeological context. Using cross section, plan form, and the presence or absence of 
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a tang, Duff grouped adzes into formal types and varieties. Comparisons were then drawn 

between the different geographical areas represented. These formal typologies provided a 

description of the standardized morphological adze forms present in New Zealand, and wider 

Polynesia, where they were present or absent, and in what frequencies, but do not explain the 

observed patterns (Turner 2005).   

Developing from his research into the distribution of stone adzes, Duff’s analysis 

supported the conclusions of scholars such as Heine-Geldern and later, Roger Green, who 

believed the ancestors of the Polynesian people originated in South-East Asia, possibly the 

Philippines (Heine-Geldern 1932; Green 1971). The general hypothesis proposed by Duff is 

that people migrated quickly through Micronesia to settle in the central areas of East Polynesia 

and from there radiated outward to settle the rest of the region (Duff 1959). However, unlike 

Green, Duff believed the migrating people bought with them an established stone tool kit. Duff 

characterised the early Polynesian adze kit as varied, consisting of at least six different cross 

sections either with or without a tang. He then went further and noted that from this kit, the 

people of different island groups tended to concentrate on one particular type. For example, 

Hawaiians concentrated on the tanged, rectangular Type 1, while in New Zealand, Maori 

focussed on the rounded rectangular, tang-less Type 2B (Duff 1959:144). For Duff then, the 

evolution of adze forms is one that can be characterised through slight modification on existing 

ideas which depended on particular local environments. He believed that the people who 

migrated into Polynesia carried with them a fully developed adze kit.  

During the late 1960s and early 1970s Roger Green also addressed the development of 

the early Polynesian adze kit, in particular the role that Western Polynesia played in its 

development (Green 1968, 1971). Green disagreed with Roger Duff’s (1959) conclusions that 

Polynesian adze technology arrived in a well-developed form with the first people to settle 

Polynesia (Green 1971:13). This disagreement was based primarily on the nature of Duff’s 

data. The adze material studied by Duff consisted of surface finds and museum collections that 

lacked any archaeological context or dates, whereas Green used material from nine 

archaeological excavations from six island groups (Fiji, Tonga, Samoa, Marquesas, Society 

Islands, and New Zealand) which was, up until that point, the most securely dated and best 

documented early adze assemblages from the Pacific. Green’s assemblage consisted of 456 

adzes which were divided into 13 categories based on cross section form. These groups were 

then compared in terms of presence and frequency of types (Green 1971:23). Green showed 

that six cross section types were typical of early Fijian assemblages, and that these same six 
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types were represented in the early sites of Tonga. The early assemblage from Samoa also 

contained these types, along with some additional forms which Green believed “differentiated 

in the Polynesian direction” (Green 1971:21-2) and therefore qualified as the ancestral 

Polynesian adze kit (Cleghorn 1984). Early east Polynesian adze forms found in the Marquesas 

and Society Islands show overlap with Samoan forms, as well as new forms that could be 

variants on these. This research by Green on the Polynesian-wide development of early adzes 

is still the most comprehensive we have to date. 

 

2.3: Potential Limitations to Typology and Classification 

Worth mentioning here is research aimed at making typologies more objective. These 

were studies conducted by Green and Purcell (1961), Green and Dessaint (1978), and Park 

(1972). Green and Purcell’s work, which was furthered by Green and Dessaint, examined and 

assessed the relationships between three metric measurements (length, width, and thickness) 

taken on adzes held in museum collections. The first study examined material from various 

island groups in central East Polynesia (Green and Purcell 1961), while the second looked at 

adzes from Samoa and New Zealand (Green and Dissaint 1978). From the possible 

relationships between these variables, the authors concluded that the ratio of thickness to width 

is best suited to making functional and historical interpretations regarding Polynesian adzes. In 

his research, Park (1972) took issue with the taxonomic studies of Pacific adzes, in particular 

those conducted by Duff, claiming his methodology was too subjective. He states that besides 

the accepted formal categories of cross section form and the presence or absence of a tang, 

scholars ‘rely on their own intuition and impressions when assigning a tool to a particular type’ 

(Park 1972:6-8). This subjectivity made it difficult for later researchers to replicate the adze 

studies and therefore weakened the validity of the interpretations. In an effort to remedy the 

situation as he saw it, Park attempted to objectively classify a sample of New Zealand adzes. 

Using a series of metric measurements, and ratios between these measurements, Park selected 

26 continuous variables. These variables were selected because they “appeared to have 

functional or morphological significance” (Park 1972:78). Interestingly, the results of his 

functional analysis of the sample of adzes tended to support the ‘intuitive divisions’ (Park 

1972:70) of Skinner and Duff. Importantly however, Park demonstrated that the regional 

variation proposed by these scholars actually does exist. Park’s research resulted in the 

establishment of 11 adze groups, which were a re-grouping of Duff’s types and varieties, 
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claiming his typology was more logical than Duff’s, and therefore more valid (Park 1972:115-

6). However, as Cleghorn (1984:409) points out, although Park was aiming to establish a more 

sophisticated and objective classification system he somewhat falls short of the mark. The 

measurements he made are subjective and not easily replicated, and the variables were selected 

because they appeared to be significant. The choice to use these particular variables therefore 

is just as subjective as the choice to use cross section form.  

Recently, Shipton et al. (2016) reassessed the prevalent Duff typology on the basis that 

it is a system that no longer conforms to current best practices in classification theory. They 

believed that many of his types are poorly defined, that there is no theoretical rational for the 

system, and the boundaries between the types are unclear which raises issues for comparative 

artefact analysis (Shipton et al. 2016:361). Using principal components analysis (PCA) of 

morphometric variables (measurable morphological traits) to test the empirical basis of Duff’s 

typology, the purpose of this paper was to explore the role that adze manufacturing technology 

and their presumed function played in producing the range of variation described by the Duff 

typology. By examining a range of well-defined metric and non-metric variables in relation to 

the main Duff types, the authors attempt to develop objective criteria for evaluating the 

strengths and weaknesses of his scheme. Their research indicated that the finished form of an 

adze is determined by four interrelated factors: the original form of the raw material and its 

flaking properties; manufacturing methods; the intended function of the adze; and the culturally 

determined ideas around adzes which relate to craft specialisation and the development of 

social complexity (Shipton et al. 2016:361). As a solution they proposed a new classification 

system that emphasised the technological and functional features of the adze. This system 

consisted of nine types relating to four manufacturing methods, and is based on the same 

collection of adzes from Wairau Bar that Duff used to develop his classification.  

Shipton et al. believe the reason Duff’s classification system is confusing is because it 

is commonly mistaken for a structured arrangement of defined adze types. The Duff method 

involves a three step approach, but the classification system itself does not define any adze 

types. After sorting the adzes into what Duff believed was meaningful groups, the second step 

involved describing certain features shared by some, but not all, of the artefacts that had been 

placed into each group. This means that the descriptions come after the initial grouping, and 

cannot be taken as definitional (Shipton et al. 2016). Some groups had very little internal 

variation, such as types 1A and 4A, and therefore the descriptions come close to definitions in 

the sense of modern archaeological usage (clusters of contrasting attributes [Dunnell 2002]). 
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However in other cases there is far too much variation within the types “for any typologically 

meaningful defining characteristics to be distilled out of his descriptive treatments” (Shipton 

et al. 2016:364). The final step sees Duff present these groups using the structure and 

terminology of a type-variety system. The resulting package has the appearance of a true 

classification, but more recent theory (Dunnell 2002; Kahn and Dye 2015) indicate it is actually 

an example of a non-classificatory arrangement (Shipton et al. 2016). Although the Duff 

system captures both functional and chronological data which has supported some important 

research into adaptation and change in New Zealand (e.g. Best 1977; Turner 2000), Shipton et 

al. believe that the theoretical and methodological deficiencies they discuss potentially 

compromise the integrity of those analyses which rely on it. The variables and attributes which 

cluster or intersect to make the types within a typology need to be clear and unambiguous, 

otherwise researchers cannot be confident they are all talking about the same thing (Shipton et 

al. 2016:367).  

In this study by Shipton and colleagues, 148 adzes were examined from the Wairau Bar 

collection, using the same material Duff originally used to develop his typology. Variables 

were selected to describe the main parameters of adze shape variation as identified by Duff, 

including cross section shape, the presence or absence of tang, and functional elements that 

might be useful in differentiating the tools (e.g. adze chisels from more heavy duty tools). In 

the attempt to maximise objectivity, only quantitative variables were used. The data collected 

was used in a principal components analysis (PCA) of adze morphology, and also to establish 

a record of the manufacturing techniques of each adze in order to see if there was a systematic 

relationship between manufacturing method, assumed function, and Duff typology. They found 

that two hierarchically organised levels of manufacturing protocol seem to produce the 

overarching variability in adze types. The first is the number of adze faces and if these were 

bi-directionally or uni-directionally flaked, and the second relates to extra functional elements 

such as the addition of a tang, or the bevel angle (Shipton et al. 2016:373). The authors 

conclude that although the Duff typology uses groups that may not conform to modern 

classification theoretical expectations, it has proven capable of supporting some influential 

models of culture change. The reason is that the typology has succeeded in capturing important 

chronological and functional information about Polynesian adze variability. 
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2.4: Technology, Form and Function 

Importantly for archaeologists, artefact studies have the potential to inform on aspects 

of the relationships people have with their environments and with each other (Torrence 1994). 

One way to achieve this is the attempt to understand what particular artefacts meant to people, 

and the behavioural strategies employed to make and use the items. Stone adze studies in New 

Zealand have typically been focused around two main questions. One concern has been 

explaining the variability of the early period (c.a. 1200- 1500 AD) adze kit (e.g. Skinner 1940; 

Duff 1945, 1959 etc.). This kit contained a wide range of variability in both size and cross 

section shapes, and the presence and absence of a tang. Out of this variability, Skinner created 

a formal typology which was later modified by Roger Duff. Duff’s modified typology 

consisting of six basic types, each with at least four varieties, and is still in use today. The 

second question relates to understanding changes over time. It is understood that within a few 

centuries after arrival in New Zealand one type of adze had emerged as the dominant form 

(Golson 1959; Best 1977; Turner 2005). This adze was tang-less with a quadrangular cross 

section which Duff classified as Type 2B.  

In an attempt to make his work more accessible to other Polynesian scholars, Skinner 

republished his typology over two papers in the Journal of the Polynesian Society (Skinner 

1943a, 1943b). In these papers he also investigated the influence raw material had on the final 

forms of New Zealand adzes, in particular greywacke and nephrite. New Zealand lies west of 

the Andesite Line and offers a wider variety of rock types than other Polynesian areas (Green 

and Dessaint 1978; Cleghorn 1984; Best 1977; Turner 2000). Skinner’s concern here was with 

the limitations the different rock types imposed on adze makers in New Zealand. Skinner found 

that both greywacke and nephrite were unsuitable for flaking and observed (through visual 

examination) that greywacke adzes were made through pecking and grinding, while nephrite 

adzes were fashioned through sawing and grinding (Skinner 1943a:67, 1943b:157). The results 

from this analysis indicated that while there were instances of ‘typical’ Polynesian forms 

imposed on these new kinds of raw material, the limitations of the material forced changes in 

form (Skinner 1943a, 1943b; Cleghorn 1984). These were identified by a rounder cross section 

and a flatter side profile he believed was indicative of a simpler form, and the development of 

transverse groves or projecting knobs on the butt to facilitate lashing. The main concern 

throughout both of Skinner’s papers was the development and evolution of adze forms, through 

which he viewed the raw material as a uni-causal agent. He found a change in manufacturing 

techniques associated with changes in raw material types, for example pecking and sawing 
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replaced flaking techniques (Skinner 1943a, 1943b). Skinner’s research is significant for the 

fact that it demonstrates the strong influence that raw materials have on manufacturing 

techniques, and how these two factors combine to effect the final form of the adze.  

Despite these ideas around adze manufacture from Skinner in the 1940s, it was not until 

research conducted by Simon Best (1977) that a new approach to the study of adzes was really 

investigated. Prior to this, some scholars had attempted to incorporate some aspects of 

manufacturing techniques into their studies of adzes from around the Pacific amongst a 

predominantly culture historic approach (e.g Suggs 1961; Figueroa & Sanchez 1965). Green 

(1974a, 1974b) showed some appreciation for what is involved in the process of manufacturing 

adzes, and believed Samoan adze makers were craft specialists (1974b:252). He also 

recognised that raw material influences technology, and that these influences are reflected in 

the final form of an adze. From these studies Green concluded that the people who crossed the 

Andesite line and settled in Samoa had to manufacture their adzes from a restricted range of 

materials whose fracture mechanics and flaking properties differed from the material they were 

used to. This lead to experimentation and innovation and ultimately to a change in technology. 

The recognition of the role raw material plays in influencing manufacturing technology, and 

the shape of the final product, is a valuable contribution to the study of material culture in the 

Pacific.  

Simon Best (1977) was perhaps the first to explicitly attempt a different approach to 

the study of stone adzes. Choosing not to focus on classification or typology, or on the cultural 

relationships between groups of people, he instead aimed to extract behavioural information 

relating to the use and manufacture of adzes (Cleghorn 1984). Studying New Zealand material, 

Best viewed adzes as “tools which functioned as a link between man and environment, rather 

than as types to be used by the archaeologist in postulating culture-historical relationships” 

(Best 1977:311). Through an experimental approach, Best attempted to demonstrate a 

relationship between adze form and function, from which it could be suggested that a change 

in form was correlated with a change in function, with functional requirements possibly 

influencing design (Best 1977). Coupled with this, the types of raw materials used for the 

various forms were examined and their relative strengths studied. Best selected what he 

considered the most representative of the early and late periods of New Zealand’s pre-European 

history; Duff’s Type 1A and 4A for the early period, and 2B for the late period. In relating 

function with adze form, Best thought three characteristics to be important; the angle of the 

butt (or facial reduction), the arc of the cutting edge (or cutting edge gouge), and the angle of 



15 
 

attack (striking angle – the minimum angle at which the blade will bite into the wood) (Best 

1977:311). This research was important as, among other things, it combined explanations as to 

the change in adze forms and function over time. Best proposed that the early New Zealand 

adze kit was primarily connected to the building of canoes, while later adzes, in particular the 

Type 2B was a more general purpose tool potentially used for a variety of functions.  

During the early period, Best proposes that fine-grained flakeable rocks provided the 

material for the manufacture of adzes which was part of a technological complex that was 

established around a maritime economy (Best 1977). During this time, large sailing vessels 

were probably used to accomplish a variety of tasks including seasonal coastal movements, 

transporting large quantities of bulky or heavy goods, exploring off-shore and deep sea fishing, 

and hunting sea mammals (Best 1977:332). The change to the later style adze using different, 

tougher raw material is thought to represent a shift away from the predominantly maritime 

focus to other, more localised activities. It is proposed that with population increase, some 

groups moved inland and no longer continued to exploit maritime resources so intensely (Best 

1977). Other groups who may have remained on the coast during this time relied heavily on 

fern-root and agricultural products, while developing other kinds of maritime exploration (Best 

1977). Best is quick to point out, however, that this does not mean early settlers had no use for 

agriculture, rather that it could be carried out without the need for intensive forest clearance. 

This could be done using, for example, river flats or terraces (Best 1977:332). He also stresses 

that this does not imply Maori of the late period lacked canoes or high levels of wood working 

skill, just that there was a difference in what was being built and produced over the two periods. 

The changes which Best suggests occurred in his research would not have happened at one 

time, or in all places. However he believes that overall, starting in the north of the North Island 

and heading south changes occurred over time such as the abandonment of large quarries of 

fine-grained rock and the utilisation of coarse-grained material, the increasing use of inland 

areas for agriculture, and a change in canoe types (Best 1977:333). This study by Simon Best 

was original in the sense it looked at adzes not as types but as tools. It investigated the idea that 

the shape of a functional tool, and the selection of the raw material used in its manufacture 

have a direct influence on the efficiency of the tool for particular tasks.  

Shortly after this, Helen and Foss Leach undertook research into lithic materials from 

a macro-blade quarry-workshop and an adze quarrying workshop in New Zealand (Leach 1978, 

1981; Leach and Leach 1980). During the course of this research, core reduction techniques 

were looked at using core reconstruction analysis, along with an investigation into flake 
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removal, which analysed flake scars on preforms to determine the direction and order of flake 

removal. It was hoped that through this type of analysis, technological processes and reduction 

strategies could be identified. Their approach seemed to work in that a general reduction 

sequence could be hypothesised. These studies are significant in that their primary aim was to 

use waste and rejected material to establish the technological processes involved in the creation 

of a finished adze.  

From the late 20th Century moving forward, archaeologists have become aware of the 

limitations previous methodologies used to study adzes placed on the types of information 

which can be obtained from this research. This has resulted in some new approaches being 

developed (e.g. Best 1977; Leach 1978, 1981; Leach and Leach 1980; Cleghorn 1984; Turner 

& Bonica 1994). In more recent times, these ideas have been furthered by Marianne Turner 

(2000, 2005) who dedicated her PhD research to understanding the function, design and 

distribution of New Zealand adzes, something that she saw had previously received little 

attention.  

While certain progress has been made concerning the manufacture and production of 

adzes (as mentioned above), Turner argued that the results of technological studies (such as 

those looking at the influences of raw material types on finished adzes) have yet to be fully 

incorporated into the analysis of stone adzes. Turner’s PhD thesis and the resulting publications 

(Turner 2000, 2005), and Simon Best’s small, but significant study aside, the function and use 

of adzes has received little attention from archaeologists. According to Turner (2000:1) this is 

due to “a primary concern with the adze as an archaeological tool for defining cultural 

relationships through time and space, the implications of the adze as an actual tool have been 

almost completely neglected”. Turner took a large scale experimental approach to her research 

which involved functional and manufacturing replication experiments the results of which she 

compared to almost 12,000 archaeological adzes. Methodology was guided by the theory of 

technical organisation (Nelson 1991) which states that human behaviours are reflected in 

technological strategies, and that artefacts such as adzes are physical manifestations of the 

strategies employed by people to overcome problems posed by resource and environmental 

conditions (Turner 2000). Turner concludes that variability seen in adze morphology was the 

result of ongoing technological adjustments to “a range of conditions that were constrained by 

a set of functionally defined parameters” (Turner 2000:43). Within these parameters, the nature 

of the raw material, both for the adze themselves and the tools to make them, had a major 

influence on adze technology and morphology. Turner, using distinct and consistent 
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combinations of design attributes not explicitly recognised in previous typologies, identified 

four basic adze types. She found that design attributes previously thought significant – like 

cross section shape and butt modifications – were more heavily influenced by raw material 

quality than functional specifications (Turner 2000). Also recognised in this research was that 

the form and function of an adze changed over time. Due to high manufacturing costs, adzes 

would have been considered valuable tools and as such would have been intensely curated 

(Turner 2000, 2005). Turner understood this and therefore understood that the majority of the 

archaeological material analysed had seen major morphological and functional change. To 

account for, and to measure this dynamic, a new typology was created based on the ‘adze state’ 

– the state the adze was found in the material record. Employing this typology to her research, 

Turner found that extending use life and optimizing reworking potential was incorporated in 

initial design strategies, that intensive curation played a major role in changes to morphology 

over time, and that curation had a major influence on distribution and discard patterns in the 

archaeological record (Turner 2000:232-237). Having identified these influences on adze 

discard and distribution, a model for defining the distribution for early North Island adzes was 

established which elucidated the importance of understanding the context in which adzes are 

found. Influential factors in the roles different settlements played in distribution relate to where 

raw material and people are in relation to each other, and the role of transportation.  

While this study is comprehensive in the fact it goes above and beyond what has come 

before in terms of enhancing our understanding of variability in the design and function, and 

in the distribution of New Zealand stone adzes, it by no means answers all our questions 

regarding the tool, the behaviours behind it, or the wider societal contexts. Issues relating to 

regional variations, or changes over time (over long periods of occupation - not just the use-

life of the tool) are noticeably absent. Indeed Turner explicitly excludes any mention of the 

development of Duff’s Type 2B adze – the tool believed to be most prevalent during the late 

period of New Zealand’s pre-European history. That said, this work from Turner and others 

(e.g Shipton et al [2016]) have provided new perspectives on adze manufacture and use, and 

as such, have provided a valuable contribution to Polynesian adze studies.  

 

2.5: Summary 

Outlined in the above chapter is a selection of the early approaches and later 

developments of research relating to stone adzes in throughout the Pacific, and specifically 
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New Zealand. Archaeological interest in stone tools, in particular adzes, has had a long history 

within Polynesia and New Zealand. Beginning in the 19th Century, early ethnographical 

research suppled valuable descriptive information pertaining to stone adzes which was utilised 

in comparative ethnological approaches to understanding the origins and development of 

culture with Polynesia and New Zealand. This research laid the foundations for the creation of 

formal adze typological and classification systems primarily for the purposes of establishing 

culture-historic relationships between island groups throughout the Pacific. This saw the rise 

of important works by Skinner, and later Duff, whose research resulted in a formalised 

typology. Despite potential issues around subjectivity and definable types, recent research 

conducted by Shipton et al. concluded that while the Duff typology has perhaps failed to keep 

up with advances in archaeological classification and typology theory, its ability to capture 

chronological and functional information in regards to Polynesian adze developments has 

ensured its continued and widespread use. It wasn’t perhaps until the work of Simon Best 

(1977) that an explicitly new approach to the study of adzes was undertaken. Choosing not to 

focus on classification or typology, or on the cultural relationships between groups of people, 

Best aimed to extract behavioural information relating to the use and manufacture of adzes. 

Although only a relatively small study, using an experimental approach Best demonstrated 

there is a relationship between form and function, applying his theory to the maritime economy 

of early period New Zealand. This study paved the way for investigations into lithic reduction 

sequences using reconstruction analysis (Leach 1978, 1981; Leach and Leach 1980), and to a 

large experimental body of work by Turner investigating the change over time of the form and 

function, and distribution of New Zealand adzes. These studies are important, and add 

significantly to the study of New Zealand adzes. However, there is plenty of space for more 

research in particular around regional variation, chronology, and the influences responsible for 

the changes in adzes over the course of New Zealand’s pre-European history.  
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Chapter 3: A New Zealand Model of Change 

 

It is hypothesized that changes in adze manufacture and technology occurred alongside 

a number of other changes throughout New Zealand’s pre-European history (Golson 1956; Best 

1975, 1977). Current thinking suggests that among these changes the country witnessed 

increasing conflict and competition for resources, changes in subsistence and settlement 

patterns, changes in material culture (i.e. adzes and fishhooks), and shifts and contractions in 

communication networks (for example: Golson 1956; Groube 1970; Barber 1996; Walter et al. 

2006: Shipton et al. 2016). These changes are believed to have occurred over a period of more 

than 500 years, from initial colonisation known as the early period, through to the late period 

(or ‘classic’ Maori culture) which was established by the time Captain James Cook arrived in 

1769. This chapter is divided into two sections; the first investigates the New Zealand model 

of change as it is currently presented in published literature. Particular attention will be paid to 

economic, subsistence and material culture change, as well as changes in settlement patterns 

and social organisation made apparent through the development of pa. The second section takes 

a look at changes in adzes, and their relationship to the model.  

 

3.1: A New Zealand Model of Change 

Chronology 

Dating has always been a problem in New Zealand owing to various factors which 

include a limited number of stratified sites, a relatively short chronology, and the fact that pre-

European New Zealand sits within a section of the radiocarbon calibration curve containing 

particularly large ‘wiggles’ (Walter et al. 2006). Early research into the initial colonisation has 

suggested Polynesian people may have settled New Zealand as far back as 2000 years ago 

(Sutton 1987:135; Davidson 1984:57). Under these interpretations, the period of time between 

the first colonisers and the building of pa (a major indicator of the late period) could range from 

anywhere between 1000 and 400 years. More recently however, a critical analysis of 

radiocarbon dates from New Zealand archaeological sites by Anderson (1991), combined with 

volcanic markers such as the Kaharoa Ash and Loisels Pumice (Newnham et al. 1998) suggests 

colonisation began around the 12th century A.D. Further assessments of radiocarbon dates by 
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both Wilmshurst (2001) and Schmidt (1996, 2000) support this hypothesis, which has been 

coined the ‘short chronology’ model. Under this model, the New Zealand sequence has been 

divided based primarily upon two ‘known’ periods at either end of the colonisation time scale; 

an early period associated with a sparse population, shifting settlement patterns, and the wide 

scale hunting of moa and other large game; and a late period with higher population levels, 

extensive agriculture, and fortified settlements, which was observed by Captain James Cook 

upon his arrival in 1769. This model of two extremes was established by Duff following the 

Wairau Bar excavations (Duff 1956; Golson 1959), and is most evident there. While not 

explicitly named as such by Duff or Golson, an intermediate, or ‘formative’ period is assumed 

to have taken place between the early and late periods (Groube 1970). This formative period is 

a time of change which is thought to have begun ca 1450-1500 A.D. which, among other things, 

saw the varied East Polynesian adze kit of the early period replaced by the simple, multipurpose 

2B adze prevalent among North Island Maori, an increase in population, increased competition 

for resources, shifting communication networks, and the establishment of pa. (Davidson 1984; 

Holdaway and Jacomb 2000; Walter and Jacomb 2007). 

Schmidt addresses the issue of chronology in the New Zealand sequence in two papers 

(1996, 2000) where he investigates the end of moa hunting, and the commencement of pa 

construction via a reassessment of radiocarbon dates from archaeological excavations, with a 

focus on chronometric hygiene. The analysis of radiocarbon ages from late moa hunting sites 

supported previous interpretations (Anderson 1989; Petchey 1999) which show moa hunting 

was still active in New Zealand until at least 1500 A.D (Schmidt 1996:324). However it was 

noted that there is essentially a lack of well dated moa hunting sites outside of Wairau Bar and 

Shag River in the South Island to be able to determine the precise end of this activity in New 

Zealand as a whole. The results of his research into the development of pa support a similar 

time for the beginning of construction; nothing before ca. 1500 A.D. (Schmidt 2000:447), 

coinciding with the demise of moa.  

Unfortunately, what is currently absent from the New Zealand sequence are 

comprehensive interpretations of regional rates of change. One of the few pieces of research 

investigating regional change on a wide scale looked at the geographical distribution of pa in 

relation the radiocarbon dating analysis (Schmidt 1996). However, it would appear that no one 

region saw the initiation of pa building. Other studies into specific areas indicate there is some 

evidence for the retention of ‘Archaic’ elements post 1500 A.D. within some regions, with 

adzes appearing to form an important role in this evidence. For example, the Hauraki Gulf, 
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Coromandel Peninsula and Marlborough, where adzes reflect the continued use of early 

materials like Tahanga basalt, Motutapu greywacke and Nelson/Marlborough argillite 

(Brothers and Golson 1959; Groube 1967; Keyes 1975; Davidson 1981, 1984:111; Prickett 

1989). It is important to remember that chronological studies of these sorts should be viewed 

with some caution as reliable dating methods were still relatively young in New Zealand 

archaeology at the time of publication. However, as a whole, archaeological information 

regarding regional rates of change (in particular in the North Island) in New Zealand is scarce.  

Subsistence, settlement patterns and material culture 

As it currently stands in New Zealand, the best known early settlements were located 

around clusters of big game. Fur seals were prevalent on nearly all coasts (Smith 2005), while 

moa, although present in parts of the North Island, were concentrated in the eastern South 

Island (Anderson 1989). In these regions, the largest known early settlements were located at 

mouths of major rivers (Walter et al 2006) and include Wairau Bar, Shag River mouth, 

Redcliffs, and Rakaia River mouth. While older models of prehistory characterise the ‘moa 

hunters’ as mobile bands of hunter-gatherers, what is generally agreed upon is that the hunting 

of seals and moa was the primary subsistence strategy in early southern New Zealand 

(Anderson 1982; Smith 2004; Walter et al 2006). Further north, Houhora and Kaupokonui in 

the North Island have similar characteristics, but other sites of comparable age such as 

Washpool or Sarah’s Gully had few, if any large game animals. While their economic pattern 

is presumed to have been sustained by fish and shellfish (Walter et al. 2006), research has 

shown that early northern communities supplemented their diet with horticulture (Leach 1979), 

in particular kumara, but only a select few Polynesian cultigens could be grown in New Zealand 

and were restricted to areas north of Banks Peninsula. Therefore it is believed that southern 

communities relied solely on hunting and gathering (Walter et al. 1996). Even so, some of the 

most recent research into southern settlement patterns propose that they were primarily based 

around permanent, or semi-permanent (transient) occupied villages (Anderson and Smith 

1996a, 1996b; Smith 1999).  

Current interpretations of settlement and mobility patterns in the early period are 

predominantly modelled on southern New Zealand, where Anderson and Smith (1996a, 1996b) 

have proposed the ‘transient’ village as the main residential site type. These villages display 

all the main indicators of sedentism, such as a full range of artefact forms, domestic structures 

(although these have occasionally been hard to define), tool manufacturing activities, food 



22 
 

processing activities, and burials (Walter et al. 2006). These villages were usually located in 

areas where there were rich concentrations of meat (particularly seals and moa) and their 

economies were based on hunting and gathering. As the meat resources were depleted, 

sometimes within a few decades (Anderson and Smith 1996a), the villages were relocated to 

the next prime area. Although the transient village was a sedentary site type, as a settlement 

system it incorporated mobility. Coupled with transient villages, smaller ‘restricted-function’ 

(Smith 1999; Turner 2000) and specialist sites used mainly for hunting, gathering and stone 

quarrying were also occupied from time to time. However, people living in these places were 

not restricted to specific areas. Within the settlements excavated, a range of long-distance 

imported raw materials have been found including argillite’s from the northern South Island, 

as well as basalts and obsidian from the upper North Island. Whether the presence of these 

materials indicated direct procurement, long distance communication networks, or something 

else, they show mobility was an important factor of the cultural landscape in which these sites 

were located (Barber 1996; Walter et al. 2006).  

The model of a transient village was established on the basis of early southern New 

Zealand with its apparent hunting, gathering and fishing economy. Walter et al. (2006) take 

this a step further and suggest that the essential elements of transient village settlement patterns 

were more widespread in New Zealand, despite a lesser emphasis on big game hunting. 

Houhora in the north of the North Island has been identified as a possible example, and while 

midden analysis suggests a fishing and hunting economy, it is probable that there was a 

horticulture element as well (Walter et al. 2006). Horticulture is clearly evident at other early 

North Island sites such as Sarah’s Gully (Davidson 1984:166-177) and Washpool (Leach and 

Leach 1979), which although smaller than other villages, still represents the diverse range of 

activities expected of sedentary settlements. Given the horticultural zone in New Zealand 

extends as far south as the Banks Peninsula on the South Island’s east coast (Walter et al. 2006), 

it is likely that many of the early southern sites within this zone, including Wairau Bar, also 

had an agricultural component. At present however, there is little evidence of this except at the 

Clarance River Mouth site where agricultural features have been reported (Trotter and 

McCulloch 1979). 

Current evidence indicates large game disappeared relatively quickly following the 

arrival of humans to New Zealand, with fur seals and large moa becoming extinct either within 

a couple of centuries of colonisation (Holdaway and Jacomb 2000; Smith 2005; Schmidt 1996), 

or, as recent evidence may suggest, due to a mass migration event occurring at some point 
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during the 14th century (Walter et al. 2017). This left fish, shellfish, and small birds (mainly 

sea birds) as the primary sources of protein (Walter et al. 2006). In the north, it is argued a 

depletion of big game resources sparked an increase in reliance on horticulture, and in areas 

such as Auckland, Bay of Islands, and Bay of Plenty, kumera production became more than 

just a supplement. There were fewer and smaller sites in the south following these changes in 

subsistence, while population grew more rapidly in the north. During what has been labelled 

the formative period (Groube 1970), settlement remained predominantly coastal, however, 

there was also more use of the interior of the country, especially in the north. The most common 

site types were ‘open settlements’ (Barber 1996; Walter et al. 2006) which were generally 

undefended, consisting of a cluster of house terraces often associated with midden, storage pits 

and garden soils. The most distinctive sites which appear later in the New Zealand landscape 

are fortifications defined as pa. These sites have become a major indicator of change within the 

New Zealand sequence.  

The late period; the development of pa. 

Regarded as “the most visible and definitive expressions of social change” (Schmidt 

1996:441), the commencement of pa construction is believed to be one of the main indicators 

signalling the beginning of the late period of New Zealand pre-European history. In 1970 

Groube proposed three classes of pa, and Fox (1976) a fourth. These classes of pa had the 

following characteristic: Class 1 were terraced; Class 2 had transverse ditches and banks; Class 

3 pa had both transverse and lateral ditches and banks (ring-ditch pa included in this class), and 

Class 4 often being lowland or swamp pa defended by palisades only (summarised by Schmidt 

1996). Groube argues that due to the levels of complexity and a tighter distribution compared 

to the other two classes, Class 3 pa are generally more sophisticated in form and probably a 

later development (Groube 1970:153). As part of his analysis, Schmidt (1996) investigated 

these claims, associating Groube’s and Fox’s pa classes to radiocarbon dates. This analysis 

indicated that no one form of pa was dominated at any stage of the fortification period, and the 

earliest dated pa being a Class 3 (Schmidt 1996:448). Schmidt concluded that it is likely that 

all forms of pa were contemporary, taking advantage of either local topography or defensive 

requirements (i.e. Auckland volcanic cone terraced pa).  

 The New Zealand Archaeological Association site record files note there are currently 

in excess of 7000 pa recorded in New Zealand. Given that pa construction did not begin until 

ca 1500 A.D, this would mean that around 24 pa would have had to have been built per year 
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up until the arrival of Captain Cook in 1769. Furthermore, this only accounts for single 

fortification episodes, whereas many pa, such as Kauri Point, show evidence for multiple 

defence building phases (Schmidt 1996: 448). Pa construction then must have initiated, or been 

initiated by, dramatic events in pre-European Maori society. Such a rapid building of pa not 

only represents a society going through social change, but has implications when considering 

the size of pre-European Maori populations, the organisational capacity of those in charge, 

when pa were occupied (and for how long), and what pa may have represented during the late 

period of pre-European New Zealand (Groube 1970; Schmidt 2000). 

 Pa vary considerably in both size (ranging anywhere from 25m² to around 250,000m² 

[Schmidt 1996]) and in the nature and complexity of their defences and internal structures 

(Marshall 2004:75-78). All pa did not have the same function, and in certain cases, function 

may have changed over time. Some were places of refuge constructed in anticipation of a 

possible attack and potentially may never have been occupied (Davidson 1984:185), some had 

evidence of occupation, but no below-ground food storage, while others were simply defended 

food stores (Law and Green 1972). A relatively small percentage of pa may have been occupied 

essentially permanently, however, when large sites have been excavated, only parts appear to 

have been occupied at any one time (Sutton et al. 2003). Furthermore, it is also clear that not 

all pa were in use at the same time, with Phillips (2000) suggesting perhaps only one in ten 

were occupied concurrently.  

 Late period patterns of sedentism and mobility have been somewhat more difficult to 

reconstruct from the archaeological data, but most models involve far more permanent 

settlements (ranging anywhere from tiny hamlets to large fortifications) but with regular travel. 

Oruarangi (Furey 1996) and Kohika (Irwin 2004) in the north, and Panau (Jacomb 2000) in the 

south are sites that probably represent these types of sedentary villages (Walter et al. 2006).  

The economy of these sites were based around fishing, marine and terrestrial foraging, and 

horticulture. Walter et al. (2006:281) argue that while the artefact assemblages from these site 

reflect the late period rather than the early period, their functional diversity along with the range 

of activities and structures in the sites are similar to those of early settlements. The 

archaeological interpretations appear to be consistent with the model of contact period 

settlement patterns that can be derived from historical records, notably those from Captain 

Cook (Groube 1964). These records emphasise the small-scale and dispersed nature of 

settlement. The typical residential unit described was comprised of a cluster of huts or small 

houses, although in the north pa were occupied periodically, including in times of threat, and 
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in some cases, perhaps a more permanent basis (Groube 1964; Walter et al 2006). The people 

that occupied these settlements were comprised of a small number of extended families; in 

short a Hapu. Hapu members would move residences within their territory to exploit particular 

resources, and may be joined periodically by other related hapu, fluctuating community sizes. 

Mobility patterns and community sizes varied according to circumstance and geographic 

context (Walter et al. 2006). Individuals or groups may temporarily move away from the 

primary settlement for specific tasks, or several hapu may join together to construct a 

fortification, or engage in warfare. In some cases, for example in the Bay of Islands, hapu 

groups moved between semi-permanent bases according to season (Irwin 2004).  

Material culture and socio-political organisation 

 Various interpretations regarding changes in socio-political complexity have also been 

offered. In older models, a presumed move from hunter-gatherer to agriculture subsistence was 

seen as to underlie changes from a simpler to complex society (Walter et al. 1996). While these 

simplistic ideas for the most part no longer exist, the presumption of increasing social 

complexity has still been persistent (Sutton 1990; Allen 1996). However, other interpretations 

(Marshall 2004: 67-68) suggest a simplification in social structures is evident through at least 

one part of the pre-European sequence. These differences rest in part on varying interpretations 

of the implications for social organisation of mobility in settlement patterns, but also what can 

be inferred from the presence or absence of various artefact forms, and the significance of the 

emergence of pa (Walter et al. 2006). Although technical sophistication is sometimes used to 

argue for a higher degree of socio-political complexity, it is difficult to apply to such a short 

time-scale as New Zealand. In any case, it would be hard to apply it to the New Zealand context. 

Such a wide range of wood working tools present during the early period (Smith and Leach 

1996; Turner 2000), coupled with the ability to use such tools to construct large, ocean 

voyaging vessels (Best 1977), demonstrates clearly that a high level of sophistication was 

present with the first arrivals. The early adzes rendered from basalts and argillites include some 

of the finest made and some of the most elaborate examples from throughout Polynesia. It is 

assumed these adzes, along with the high quality raw material sources used to make them, 

passed out of widespread use by the late period (Walter et al. 2006). However, by that time 

different but equally elaborate and technologically sophisticated adzes made of nephrite were 

in widespread use (Best 1977; Walter et al. 2006). It is well documented that both early and 

late period assemblages contain stone from distant sources. While there appear to be changes 
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over time in the types of stone being moved, the long distant movement of stone continued to 

be a feature of pre-European New Zealand society (Leach 1978; Sheppard 2004). 

The marked temporal change in material culture further enables the divide in the New 

Zealand sequence (Golson 1959). Beginning around 1250-1300 A.D., the early period is argued 

to be characterised by a recognisably East Polynesian assemblage, originally termed ‘Archaic’ 

(see Walter 1996), that included large, quadrangular flaked and polished adzes, elaborate 

personal ornaments, and one-piece fish hooks (Golson 1959). At European contact in the late 

18th century, nephrite tools were more common (Walter et al. 2006). The non-nephrite adzes 

of the late period (e.g. greywacke, basalt, and gabbro) were smaller and more rounded in cross-

section. There were also a different range of ornaments (Golson 1959), and two-piece fish 

hooks replace the one-piece hooks of the earlier assemblages. The timing of the transition 

between early and late periods is still poorly understood, but in some of the major sites (e.g. 

Monks Cave in the South Island), the early period assemblage had been replaced by 

recognisably late forms by the mid-15th century A.D. (Leach 1994; Holdaway and Jacomb 

2000). 

 

3.2: Stone Adzes in Relation to the New Zealand Model 

The second section of this chapter investigates changes in stone adzes in relation to the 

general New Zealand model of change as described above. One of the major ways to track 

changes in Pacific adze forms over time has been through the use of established formal 

typologies. This section investigates the shift from what has been labelled an early ‘Archaic 

Adze Kit’ (Golson 1959) to the predominance of the ‘multi-purpose’ Duff Type 2B adze in the 

late period. Included in this will be a look at the changes of raw material use overtime and the 

importance of curation as a strategy. The final part will investigate an adze use-life typology 

(adze ‘states’) established by Marianne Turner (1994, 2000) as a way of understanding the life 

history of an adze up until the point it entered the archaeological record.   

Change over time 

For many sites in New Zealand, artefact assemblages are among the most abundant 

types of evidence which remain, among which stone tools usually dominate. For this reason 

stone tools represent a large source of information which could have a significant impact on 

our understanding of early Maori culture (Turner 2000). Excluding a handful of published 
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material (e.g. Best 1977; Turner 1992, 2000, 2005; Turner and Bonica 1994), the study of adzes 

in New Zealand has traditionally been approached from a narrow perspective. Generally 

regarding an adze as a type fossil, archaeologists have barely looked past the artefact to ask 

questions that can relate to communication networks, societal change through time, as well as 

site function and context. The identification of raw material acquisition and use, the technical 

strategies used, and the human interactions and behaviours represented by stone tools in 

archaeological sites has the potential to define relationships and communication networks 

among the people who occupied these sites. It is potentially possible, for example, to explain 

the behavioural strategies that resulted in the deposition of these materials, and by doing so go 

beyond simply identifying cultural-historical links between regional groups from the range of 

imported materials, and the types of tools found (Turner 2000).  

It has been suggested that perhaps one reason why the study of stone adzes in New 

Zealand has been hindered is due to an impoverished ethnographic record (Turner 2000). By 

the time Elsdon Best completed his study on stone implements (Best 1912), none of his 

informants were still using stone tools, nor had they for several generations (Turner 2000:6). 

Furthermore, the information they could provide related only to late period technology and the 

types of adzes in use at that time. European explorers did note the skill by which Maori and 

other Polynesian groups could use an adze to shape wood, a skill surpassing that of European 

experts (Bringham 1902:408-410). Unfortunately that skill has all but disappeared in modern 

times. In the course of her research, Turner (2000) was fortunate to have observed and 

participated in the manufacture and use of stone adzes by Dante Bonica, who is proficient in 

both steel and stone adzes thanks to many years involved in canoe building and restoration 

projects. This skill and experience was applied to her study of technical organisation in relation 

to Polynesian adzes where she defined technical strategies imported from East Polynesia to 

New Zealand, and how these may have developed and changed overtime. The identification of 

technical strategies may be one way which could provide insight into how the first settlers 

responded to a dramatic change in environmental and resource conditions, and how East 

Polynesian culture may have changed as a consequence.  

Being larger than all the other Polynesian Islands put together, with a cooler climate 

and home to a far larger range of resources, New Zealand must have presented a very different 

landscape to early Polynesian settlers. The adze making technology brought to New Zealand 

was largely based on the flaking of fine-grained volcanic rocks such as basalts, which reflected 

the geologically limited range of rocks located on home islands (Turner 2000). Parts of the 
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adze were ground to varying degrees, with hammer-dressing (bruising) occasionally employed 

to the finished product. By the time East Polynesians had fully settled New Zealand a variety 

of adze forms were present (Turner 2000; Duff 1977; Golson 1959). This variability can be 

seen in the different sizes and cross section shapes, the distinctive side-hafted forms, and the 

large narrow-bladed gouge; known as the ‘hogback’ (Turner 2000:7). These early forms were 

usually hafted by modifying the butt of the adze and lashed to a one piece wooden haft (Wallace 

1982). Early adze manufacturing was based at source locations or quarries where preforms 

were roughed out from outcrops or larger stone (Turner 2000, 2005). This has similarities to 

wider Polynesia for example in Hawaii (Cleghorn 1984) and Samoa (Leach and Witter 1987, 

1990) where similar behaviour has been recorded. In all of these places, extensive assemblages 

of waste and by-product material were left to form the archaeological record.  

As the distribution of tough, fined grained flakable raw material sources suitable for the 

manufacture of adzes in New Zealand have an uneven distribution, many regions of the country 

depended on imported adzes or adze preforms from these quarries (Turner 2000). In some cases 

adzes from major quarries, such as basalt from Tahanga in the Coromandel Peninsular and 

argillite from Nelson/Marlborough, travelled hundreds of kilometres across the country (Best 

1977; Moore 1976; Prickett 1989). Leach (1993) argues that major exporting quarries such as 

these would have been controlled by specialists. According to Leach (1993:39), throughout 

Polynesia major quarries emerged around the same time as each other. These represented the 

‘…organised production of large high value adzes for export over the period of from A.D. 

1100-1500’.  

In New Zealand, it is believed that this level of organisation in regards to adze 

technology was in place from initial settlement, and spanned at least 300 years; a time know as 

Golson’s (1959) ‘Archaic’, or more recently, the ‘Early Period of Maori Culture’ (Turner 

2000). In contrast, adzes from the ‘Late Period’ (Golson’s ‘Classic Maori Culture’) which dates 

between the 16th and 18th centuries, reveal big changes in almost every aspect of adze 

technology and morphology (Turner 2000). These included changes in raw material use where 

fine-grained flakable materials such as basalts were replaced by coarse-grained rocks like 

greywacke and other rocks such as nephrite. Changes also occurred in the manufacturing 

techniques where flaking was replaced with hammer-dressing and grinding for coarse-grained 

rocks, and sawing for pounamu and nephrite (Leach 1990; Turner 2000). Further changes 

occurred in the locations of manufacture, signalled by a decline in the exploitation of major 

quarries and a switch to localised production. As a result it is hypothesised that adze 
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distribution networks contracted as people exploited local resources (Turner 2000:8). 

Morphologically, there was a decrease in the variety of cross section shapes and a general 

standardization in size. This was coupled with changes in hafting techniques, where the tang, 

which was dominant during the early period, was transferred to the wooden haft which may 

have had composite pieces, like sockets, into which the adze was slotted and lashed (Wallace 

1982). Duff’s Type 2b adze, a small to medium sized tangless rounded quadrangular form 

consisting of a steep bevel and commonly manufactured using greywacke or gabbro, became 

the dominant adze form in the North Island. Further south, pounamu adzes became dominant 

in the South Island, and was the only adze stone to be distributed throughout New Zealand 

during the Late Period (Turner 2000).  

Several theories have been presented in the effort to explain changes in adze 

morphology, usually within the context of overall cultural change. Simon Best (1975, 1977) 

explores change in function as a primary factor. From mechanical tests relating to adze shape 

and raw material properties, Best suggests that the variability seen in early period adze types 

was due to the complex design of early narrow-hulled canoes which were related to a 

predominantly coastal economy involving considerable coastal movement and interaction 

(Best 1977). During the late period, attention was focused more on chopping tools used to clear 

land for gardening and the construction of defensive palisades for pa. Best suggests that the 2B 

adze which used coarse grained raw material was a technological improvement on earlier 

designs where a stronger rock was used for a stronger design (Best 1975:330). Helen Leach 

(1990) discusses the relative costs and benefits of early and late period adze technology as an 

explanation for change. In her review of adze quarry studies, she draws attention to the fact 

that early adze technology was expensive involving high risk, high skill levels and long periods 

spent at the quarries. As such, adze production would have been controlled at the source by 

specialists who passed costs on to consumers (Leach 1990:388). In contrast, the grinding and 

hammer-dressing of coarse-grained stone, while more laborious, were safer techniques 

requiring less skill which meant production could take place in a domestic context. The 

response to the increasing costs (including access and transportation) of the early period adze 

making technology was a change from ‘…highly flakeable sorts vulnerable to transverse 

fracture during manufacture, to materials that were harder to shape, but more robust and long-

wearing… a change from the diversified Archaic kit to the Duff Type 2B’ (1994:248). Jones 

(1984), Keyes (1975) and Witter (1985) suggest a loss of flaking skill in places outside major 

quarrying areas, and it was adze specialists alone who had the skills to deal with most difficult 
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parts of adze manufacture (Turner 2000). Therefore, when issues relating to the availability of 

imported adzes arose, people were forced to utilize local materials and develop new techniques 

for working the stone. Over time a total loss of flaking skill occurred even in quarry centres as 

a lack of demand for their products saw a decline in the specialist adze makers (Turner 

2000:10).  

However a major problem with most of these theories, alongside other hypotheses 

relating to stone adzes in New Zealand, was identified by Turner (2000) in that they are based 

largely on assumptions rather than empirical data. There exists still a large disparity between 

prevailing hypotheses on adze technology and how this may have changed over time, and the 

amount of archaeological investigation that has actually been undertaken to test their validity. 

For example, the existence of adze specialists in early period manufacture has yet to be 

demonstrated archaeologically, let alone accepted as a primary causal factor for changes in 

adze technology and morphology overtime. A number of theories are also concerned with the 

relative costs involved in adze production (e.g. time, risk, skill, and energy) but excluding 

research conducted by Turner (1992, 1994, 2000, 2004) little quantification of these costs have 

been provided. Similarly, assumptions that accessibility to valuable raw materials and products 

decreased over time, and that as a result people were forced to use local rocks is without the 

necessary support from empirical data. Furthermore, regional based studies of stone adzes and 

their change through time is lacking in most areas around the country, something that would 

add significantly to the body of knowledge around the procurement, manufacture, and use of 

the tool.  

Workability of the raw material. 

Hard rocks are very difficult to hammer-dress and grind due to their resistance to 

indentation and abrasion, therefore, these processes can be very long and energy intensive 

(Turner 2000:34; Sheppard et al. 2001). Fine-grained materials are generally very hard due to 

their tightly bounded matrix. Flaking provides a method that reduces the need for hammer-

dressing and grinding and allows larger stones and blanks to be reduced to more manageable 

and suitable sizes. In contrast, coarse -grained rocks are comprised of a more loosely bounded 

matrix so are often softer than fine-grained material and can be more easily and quickly reduced 

through grinding and hammer-dressing (Turner 2000). With fine-grained material therefore it 

is less laborious and time consuming to achieve the final shape of the adze by flaking as much 

as possible. For softer, coarse -grained material hammer-dressing and grinding are markedly 
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less time consuming and laborious methods, and it is highly likely that late period greywacke 

Duff Type 2B adzes were much easier to make than the earlier ‘Archaic’ forms produced from 

fine-grained hard materials (Turner 2000).  

The workability and quality of the stone has long been offered as an explanation for the 

different adze shapes (e.g. Best 1977). The idea of ‘intractability’ (Duff 1959; Best 1977) of 

coarse grained resistant rock has been stated to govern the 2B or classic adze shape, while more 

easily worked material, such as argillite, are said to have resulted in more complex adze forms 

(Best 1977; Turner 2005). In conjunction with this, Jones (1972, 1984) has suggested that the 

role of technology in the change could potentially be important. The spread of a ‘sawing 

technique’ (Best 1977: 310) for handling intractable rock which developed through working 

the hard, tough greenstone of the South Island, is said to have facilitated other non-flakeable 

rocks to be utilised. The inferiority of the coarser material is emphasised through ideas of 

communication networks (Best 1977). It is thought that the breakdown of widespread 

communication networks that are thought to have existed in the early period may have cut off 

supplies to the few, widely dispersed sources of fined grained stone, forcing the use of 

previously ignored more localised sources of stone. 

Curation  

Another way of understanding the diversity found in stone tool assemblages is through 

the concept of technological organisation. The basic premise of which (summarised best by 

Nelson [1991]) is that ‘technology facilitates, and potentially constrains, much of human 

activity, particularly human relationships to the natural environment’ (Nelson 1991:88). Stone 

tools and their by-products are material manifestations of strategies designed to overcome 

problems posed by environmental and resource conditions, some of which may include time 

stress, mobility requirements, energy costs, raw material availability, and social organisation 

requirements (Turner 2000). Therefore the strategies designed to deal with these problems 

apply from the tool’s inception (i.e. procuring the raw material) through until their discard, 

loss, or abandonment – the point where they enter the archaeological record. Three 

technological strategies for dealing with these issues have been identified by Nelson; curation, 

expediency, and opportunistic behaviour (Nelson 1991:62).  

Curation as a strategy involves preparing tool kits well in advance of use (Turner 2000). 

This process may involve special expeditions to procure raw material, staged manufacturing 

sequences, repair and recycling of damaged or broken tools, and the storage of tools before and 
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after use. In contrast, expediency is a strategy applied when tools are manufactured where 

needed, and discarded shortly after (Nelson 1991; Turner 2000). The substantial difference 

between the two strategies is that curation is a response to conditions where raw materials and 

manufacturing time are not available at the place of use. In New Zealand, adzes may be viewed 

as an example of curated technology, while obsidian flakes and cores represent expedient 

technology. As asserted by Nelson (1991:63) and reiterated by Turner (2000:3), these strategies 

are not mutually exclusive, nor do they exclude taking advantage of unforeseen circumstances, 

or opportunistic behaviour.  

Important to these technological strategies are the ‘design variables’ behind them 

(Nelson 1991:66). Curated tool kits need to be reliable. In other words they need to be designed 

to carry out the task efficiently, and to last. To accommodate this, reliable tool designs are often 

‘overdesigned’ (Turner 2000:3), that is they are often made larger and more durable than they 

perhaps need to be, made from high quality raw material, have features that facilitate repair, 

and are frequently comprised of composite parts with a back-up supply to enable quick 

replacement (Turner 2000). Thus, while reliable tools maximise tool use time, they require 

considerable manufacture and maintenance costs, both before and after use. Both the costs and 

benefits of a reliable tool are therefore high. In contrast, expedient tools are generally 

‘maintainable designs’ (Bleed 1986:740) – light, portable, quickly made, and easily replaced. 

They may also be flexible or versatile; a tool that can be used for a range of purposes.   

‘States’ – An adze use-life typology 

Being such a valued and highly curated tool, an important characteristic of stone adzes 

was the maximisation of tool use-life.  Instead of being discarded when they were damaged or 

broken, adzes were commonly modified or repaired in order for them to be useful again (Turner 

2000). Many published reports concerning New Zealand adze assemblages make frequent 

mention of adzes that have the appearance of having been reworked (for example Turner 2002, 

1994; Barber 1994:380; Prickett 1987; Walls 1979:12). As a result of the repair or reworking 

of an adze, many tools would undergo significant morphological change during their use-life. 

One might also expect that changes in size and form would result in changes in function, value, 

and the contexts in which the tools are found (Turner 2000:231). It is therefore fundamentally 

important that an archaeologists is able to identify the state of an adze when it entered the 

archaeological record. As Turner points out, existing formal adze typologies such as Duff 1977 

treat all specimens as if they are in a primary state (which refers to the purpose for which an 
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adze was originally designed). Consequently, existing typologies fail to differentiate between 

adzes with considerably different life histories (Turner 2000:231). The ‘state’ of an adze 

therefore describes the use life stage of an adze when it entered the archaeological record. 

Following what Shott has referred to as a ‘…a trajectory of increasing curation’ 

(1989:24), and what Nelson has described as a process of ‘sequential reduction’ (Nelson 

1991:70), Turner proposed a hypothetical chronological sequence for adze states. The resulting 

typology was first formally introduced at the 1994 New Zealand Archaeological Association 

Conference, and has had success in explaining the variability evident in adze collections, such 

as those from the Shag River Mouth assemblage (Smith and Leach 1996). The adze use life 

typology as detailed by Turner (2000) takes the form of two general categories, each with 

several types. What follows is a brief description of the adze state typology. This typology, 

which documents the use-life state of an adze as it entered the archaeology record, will be 

incorporated into this current research. 

Category one: unfinished adzes. 

The presence along with the state and frequency of adze preforms in an area 

(site/region) can be an important factor in determining not only who was involved in adze 

production, but also those potentially controlling adze distribution. Adze preforms can also 

provide evidence as to whether adzes were fully finished before being gifted, exchanged, 

traded, or by other way removed from their geological source of origin (Turner 2000). For 

example, due largely to the high risk of breakage that the whole flaking process entails, it was 

concluded from previous research (Turner and Bonica 1994:25) that Tahanga basalt preforms 

were unlikely to be distributed to others outside the area until the flaking stage was completed. 

The presence, state and frequency of unfinished adzes has the potential to inform on the degree 

to which areas were or were not involved in the production of adzes, and may be valuable in 

defining the extent of adze production areas (Turner 2000). The adze types under this category 

are Roughout, Rough Preform, Primary Preform, Reworked Preform, and a Small Scrappy 

Flake Adze and Preform Group. The most relevant of these suitable for this current research 

are described in more detail below. 

Roughout (RO). 

A roughout can be described as an adze at an early stage of the manufacture process 

where little or no fine trimming is evident (Turner 2000:233). From the analysis of flake 

assemblages and preforms at the Tahanga quarry itself and from east coast Coromandel sites 
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involved in adze production, Turner and Bonica (1994) demonstrated that adzes were rarely 

removed from the quarry until after the roughing out process had been completed.  

 

Figure 3.2.1: An example of a roughout adze 

Rough Preform (RPF). 

Rough preforms are described as those at a later stage of manufacture where shaping is 

not finished and further flaking is generally required (Turner 2000:234).  

 

Figure 3.2.2: An example of a rough preform adze 

Primary Preform (PPF). 

These are described as well-formed where the flaking stage is complete, or, in the case 

of broken specimens, close to completion (Turner 2000:234). The intended final form is clearly 

defined, and hammer dressing is occasionally present.   
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Figure 3.2.3: An example of a primary preform adze 

Reworked Preform (RWPF). 

Reworked preforms are broken pieces where attempts to reshape them into smaller 

preforms have failed due to flaking problems or another transverse fracture (Turner 2000:234). 

The analysis of flake material from adze production areas (Turner and Bonica 1994) 

demonstrated that the reworking of broken preforms produced a distinctive set of flakes. The 

abundance of these flakes indicated that reworking of broken preforms was a common practice. 

Reworking also produces distinctive preforms although what remains in the archaeological 

record are the instances where the reworking has failed (Turner 2000: 234). Reworking proved 

to have a much higher success rate than primary manufacture (Turner and Bonica 1994), as it 

was faster and easier to accomplish (Turner 2000). The only serious limitation was the size of 

the resulting adze (Turner 2000:238-239 Figures 4.1 and 4.2). Employing a reworking strategy 

allowed adze manufacturers at the quarry to concentrate on the more challenging task of 

making large adzes, and to remove large viable preforms before the most risky and time-

consuming stage of fine flaking in order to maximise the number of large blanks that could be 

roughed out (Turner 2000:235).  
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Figure 3.2.4: An example of a reworked primary adze 

Category two: finished adzes. 

The types which fall under this category consist of either finished adzes which are in 

various stages of their use life as they entered into the archaeological record, or broken pieces 

of finished adzes that have in some way undergone modification or attempts at modification. 

‘Finished’ in this context refers to all parts of the adze (blade, mid-section, butt, and poll) being 

present at the time of loss or discard. The types in this category are Primary adzes, Repaired 

adzes, Modified adzes, Reworking attempts, and Reworked adzes. What follows is a brief 

description of these.  

Primary Adzes. 

These are adzes which have seen little or no observable use (Turner 2000:236). Given 

that the majority of his type specimens were drawn from the early Wairau Bar assemblage 

consisting of burial offerings along with primary preforms, Turner believes that when Roger 

Duff formulated his typology in the 1940s, what he was really describing was a set of primary 

adzes. The majority of these were burial adzes that had seen little or no use and provided what 

Turner believes to be ‘rare contextual evidence of highly valued and desired adze forms’ 

(Turner 2000:237). Given their value as wood working tools and the time and effort invested 

in the manufacture of these adzes, it is unlikely that such adzes would have been deliberately 

discarded while still in operational condition. It is therefore likely that these adzes entered the 

archaeological record under exceptional circumstances, for example, as ‘caches’ or in 

connection to burials. Caches represent stores of valuables that, for whatever reason, were 

never recovered. A number of caches have been found buried adjacent to fireplaces and hearths 

indicating domestic residences (for example; Shag River Mouth [Skinner 1924], Waitaki River 

Mouth [Anderson 1989] and Wairau Bar [Duff 1977]).  

Primary adzes emerged from experimental work (Turner 2000:Chapter 3) as specialised 

tools, with certain types (Type 3, Type 5, and large Type 1 and Type 2) argued to be used for 
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special projects such as canoe building. From observations made on flakes and preforms from 

secondary production sites, it was demonstrated that medium to small sized adzes were created 

through reworking the broken pieces from larger adzes and preforms (Turner and Bonica 

1994). The manufacture of larger adzes, however, required a much greater effort, demanding 

high quality raw material and suitable blank shapes. Furthermore, the frequency of transverse 

fracture is high, and the manufacture of large adzes results in considerable raw material waste 

(Turner 1992; Turner and Bonica 1994). ‘Mundane’ or perhaps more ‘daily’ tasks such as 

making posts and fences, or cutting down small trees, were probably assigned to less valuable 

reworked and modified adzes (Turner 2000:247).  It is probable then that primary adzes were 

more likely to spend extended periods of time in storage.  

 

Figure 3.2.5: An example of a primary adze 

Repaired Adzes. 

The original form of repaired adzes is still apparent, but they have undergone episodes 

of major bevel and blade repair (Turner 2000:248). The result is usually a narrowing of sides 

in the bevel/blade area and some reduction to total adze length. There are no marked changes 

in functional features, and at this stage, they would still be able to perform the tasks they were 

originally intended for. However, repaired adzes were significantly shorter, thinner, and lighter 

with narrower blades than their primary counterparts. 
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Figure 3.2.6: An example of a repaired adze 

Modified Adzes. 

These adzes have seen significant morphological modification through use, repair and 

maintenance, but generally appear to have suffered no breakage (Turner 2000:251). The 

modified appearance may come about either suddenly, such as during the major repair of bad 

blade and bevel damage, or gradually after extended episodes of blade and bevel rejuvenation. 

Modified adzes are generally a lot narrower and shorter than when first made, especially in the 

bevel and blade area. Major changes in form and size have occurred and many have seen overall 

reshaping, an important distinction from repaired adzes. This is combined with marked 

reductions in length and blade width, and notably shorter bevels and steeper edge angles. This 

would inevitably result in functional performance being effected for some types (Turner 2000). 

Data recorded by Turner (2000) indicates that butts and polls were also often modified. The 

polls on modified adzes often show signs of reflaking, where the poll was used as a striking 

platform in the flaking process of thinning down. Reflaking was often quite rough and 

generally, there was little attempt to restore and adze to its former, well-finished state (Turner 

2000:260). 
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Figure 3.2.7: An example of a modified adze. 

Reworking Attempts. 

These are broken pieces from complete adzes, usually the butt or bevel, where attempts 

at reshaping and modification have failed, or in some cases, may have been postponed (Turner 

2000:260). These can also include midsections and fragments where reworking has resulted in 

a transverse fracture, but where evidence of reshaping can be identified. From her personal 

observations, Turner found that these adzes are generally found in early midden and refuse 

contexts as a result of being discarded after reflaking failed. They are often found in association 

with adze manufacturing flakes if close to a raw material source, or with reworking adze flakes 

and other ‘characteristically early midden material when outside production areas’ (Turner 

2000:260). The value of this use-life state is that the technical process of reshaping is ‘caught’ 

in action, and informs on how the reworking of broken pieces was accomplished (see Turner 

2000:260-262).  

 

Figure 3.2.8: An example of an attempted reworked adze 

Reworked Adzes.  

These are broken adzes that have suffered a transverse fracture but have been 

successfully reworked and reused (Turner 2000:266). The reshaping method is similar to that 
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of original manufacture – flaking followed by various degrees of hammer-dressing and 

grinding. Depending on original size, some adzes may undergo several reworking episodes 

during their use-life, however, this is often difficult to determine. The low frequency of broken 

reworked adzes indicates that dimensions were stabilized for reworked adzes once length was 

generally halved, dramatically reducing the risk of breakage (Turner 2000). Furthermore, less 

flaking and more extensive hammer-dressing and grinding was applied as pieces became 

smaller (Turner 2000: Table 4.11) Reworked adzes and reworking attempts are found at some 

of New Zealand’s earliest sites (such as at Wairau Bar, and the earliest periods of occupation 

at Mt Camel, Washpool, Pig Bay, Tairua, and Rotokura) suggesting that reworking was an 

ongoing and continuous process undertaken from the earliest period of occupation (Turner 

2000). Reworked adzes comprised almost half of the sample specimens from Turner’s 

extensive study (Turner 2000:266). When combined with failed reworked attempts and 

fragments likely to have come from the same process, 73.5% of the finished adze sample 

displayed evidence of reworking. This demonstrates the high value of the tool, and the high 

levels of curation.  

 

Figure 3.2.9: An example of a reworked adze. 

Broken Reworked adzes 

These are adzes which have been reworked and successfully used (see reworked adzes 

above), but have subsequently suffered breakage. 
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Figure 3.2.10: An example of a broken reworked adze. 

3.3: Summary 

Over the course of not much longer than five centuries, it is argued pre-European New 

Zealand society underwent a considerable amount of change in a relatively short period of time. 

From initial colonisation at around 1200 A.D. (the early period), to the late period which was 

firmly established at the arrival of Captain Cook, the country witnessed increasing conflict and 

competition for resources, changes in subsistence and settlement patterns, changes in material 

culture (i.e. adzes and fishhooks), and shifts and contractions in communication networks. 

While there is a general model of change within New Zealand, still little is known about most 

regional rates of change. 

For many sites in New Zealand, artefact assemblages are among the most abundant 

types of evidence which remain, among which stone tools usually dominate. For this reason 

stone tools represent a large source of information which could have a significant impact on 

our understanding of early Maori culture (Turner 2000). Generally regarded as a type fossil, 

archaeologists have barely looked past the adze as simply an artefact. However, being such a 

valued and highly curated tool throughout the pre-European New Zealand, the adze has the 

potential to inform on much wider questions which can relate to communication networks, 

societal change through time, as well as site function and context.  

In regards to the Auckland (Tamaki) region, which is the focus area of this research, 

the general model as explained in the above chapter would suggest that various changes in adze 

material, form, and manufacture would be evident over time. Specifically, one might expect 

reduced variability in adze forms with the hypothesized ‘Archaic adze kit’ identified as a 

feature of early settlement being replaced by the multipurpose Type 2B adze (Golson 1959). 

This would also be accompanied by a decrease in overall size. It would also be expected that 
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there would be a shift away from the use of exotic raw material sources (e.g. Tahanga basalt) 

and an increasing reliance on more localised stone which could indicate contracting or 

changing communication networks which are hypothesised to have accompanied increasing 

regionalisation and the establishment of fortified pa. Finally, the model would also suggest 

earlier occupations in the region would contain more preform, primary, and modified adzes, 

while later contexts would contain proportionally more repaired and reworked adzes (Turner 

2000). Given the issues with dating and chronology that archaeologists in New Zealand are 

faced with, even with radiocarbon dating defining the exact moments of cultural change is 

difficult. However the model suggests these changes can be expected to occur over a period of 

around 200 years (between the 15th and 17th centuries). This is widely regarded as the formative 

period (Groube 1970), with the late period settlement signified by the establishment of fortified 

pa, intensive agriculture, and an increased population which was present by the arrival of 

Captain cook in 1769.  
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Chapter 4: Methods and Materials 

 

This chapter details the methodology used to characterise the archaeological 

assemblage of stone adzes from around the Auckland (Tamaki) region, and presents the 

archaeological assemblage of stone adzes which will be analysed to address the aims of this 

research. The principal aim of this research is the characterisation of Maori stone adzes from 

well documented and dated archaeological contexts within the Auckland (Tamaki) region. This 

characterisation will involve three stages of analysis. Firstly, an initial analysis using various 

standardised metric measurements and observations alongside digital photography aims to 

establish the general size and morphology of the material. Following this, a typological analysis 

using cross-section shape coupled with general morphological measurements and descriptions 

(e.g. size, cross section shape, and presence or absence of a tang) will be used to assign the 

material to types following the formal typologies established by Duff (1959) and Skinner 

(1974) where applicable. A second typological analysis will be conducted utilising the recently 

established ‘adze states’ typology following Turner (2000), which seeks to understand the life 

history of the material before it entered the material record. Finally, the sample will be 

geochemically analysed using portable X-Ray Fluorescence (pXRF) in order to assign the 

artefacts to a raw material type, and that raw material to its geological source. 

Methods 

4.1: Size and Morphology 

The first step of the analysis will involve recording various attributes relevant to the 

size and morphology of the specimens. In order to better understand the overall size and shape 

of the assemblage, alongside the size and shape of the individual artefacts and how this may 

have changed over time, it is useful to begin a characterisation by examining the morphological 

properties of the artefacts.  

Terminology 

Although some researchers have employed alternative terms (see Davidson 1961), most 

studies of Polynesian stone tools, including this current one, have adopted the terminology 

outlined by Buck, Emory, Skinner and Stokes in 1930. For the purpose of clarity, this 

description intends for the reader to imagine the adze is oriented with the long axis in a vertical 
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position, the cutting edge facing downwards, with the bevel and haft (if present) facing away 

from the observer (Figure 4.1.1). The surface facing the observer is known as the front, while 

the opposite surface is the back. The surfaces that form the lateral edges are the sides (Buck et 

al 1930). On specimens with triangular cross sections, the front or back surface may be reduced 

to a narrow ridge, while for other cross section shapes such as plano-convex, the sides may be 

reduced in a similar fashion (Figure 4.1.1).  

 

Figure 4.1.1: Terminology commonly used for Polynesian adzes (after Buck et al. 1930 and 

Davidson 1961). 
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Figure 4.1.2: Common Polynesian adze cross section types (from McAlister 2011: Figure 

8.2). 

Adzes are commonly divided into two portions - the blade and the butt. The butt is the 

upper part of the adze where lashings are applied when hafted. This area is sometimes modified 

through reducing the front and sides in an effort to make the hafting more secure. This may 

also involve the fashioning of knobs on the front surface, known as lugs (Buck et al. 1930; 

Duff 1959; McAlister 2011). Adzes with reduced butts are often referred to as ‘tanged’, with 

unreduced specimens being ‘untanged’ (Duff 1959). The upper extremity of the butt is known 

as the poll and this sometimes forms a separate surface with distinct margins (Buck et al. 1930; 

McAlister 2011), while on others it is rounded with no separate margins.  

The lower portion on which the bevel and cutting edge are formed is the blade. The 

bevel is formed on the back surface and usually has a ground finish. The margin formed by the 

intersection of the bevel and the front surface is the cutting edge, and is the part of the adze that 

makes contact with the wood. On some specimens, the bevel meets the back surface at a sharply 

defined ridge known as the chin. The point at which the butt and blade meet is known as the 

shoulder. On specimens with no butt modification, there may be no clearly defined shoulder. 

For the purpose of width, thickness and cross-section measurements, the mid-point between 

the cutting edge and the poll is generally considered equivalent to the shoulder (Green and 

Purcell 1961; Green and Dessaint 1978). The cross-section of an adze is measured at the 

shoulder or mid-point. For the purposes of this current research, the portion around the mid-

point of the specimen will be called the mid-section.  

Attributes 

When selecting the attributes useful in analysing stone adzes, some potential issues are 

to be considered. The first is to ensure the attributes recorded are relevant to the purpose of the 
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analysis. In turn, to be a useful comparative and analytic tool, the analysis needs to have some 

connection to the problems it is being used to address. For this research, in order for the results 

to be comparable across different contexts and temporal periods, the attributes selected need to 

be independent of these contexts and temporal periods. The second issue is one of scientific 

integrity and repeatability. As Banning (2000:55) states, including attributes that are difficult 

to reliably identify or measure can unnecessarily complicate an analysis. Likewise, attributes 

that are very time consuming or expensive to analyse may also be unsuitable, especially for 

large samples (Adams and Adams 1991, McAlister 2011). Therefore, the preferred attributes 

are those that are present on a large portion of the sample, are easily recognised, and are able 

to be objectively measured.  

Another practical consideration when it comes to selecting suitable attributes is that the 

attributes need to be defined unambiguously (Adams and Adams 1991, McAlister 2011). For 

ground stone tools, such as adzes, objectively defining not only the attribute, but the state of 

that attribute is particularly problematic (McAlister 2011:312). This problem also holds true 

when defining types, or classes of adzes (for example small adzes verses chisels). This is due 

to the fact that many of the potential attributes have continuous distributions rather than discrete 

categorical states. Furthermore, some attributes that have previously been described as discrete 

are in reality continuous (Emory 1968), and can be defined more objectively in terms of metric 

ratios. For example Polynesian adze cross sections are often described using discrete shape 

categories (e.g Duff 1959). While it may be possible to assign an artefact to one of these 

categories, there are examples of border line cases where an obvious category is not 

immediately apparent (McAlister 2011). Similarly, modifications to adze butts are often 

arbitrarily defined, which has sometimes made it difficult for the observations to be replicated.  

One method of converting continuous variables into categorical data is to partition their 

distributions into discrete interval units which have defined ranges (McAlister 2011). Two 

common ways of doing this are segment coding and gap coding (Rae 1998). The most 

straightforward of these, segment coding, involves dividing the range of observed variation for 

each variable into a number of portions determined by fixed, but arbitrary, divisions. For 

example, 5g weight increments, or 20mm linear divisions. However, certain factors need to be 

considered when dividing data in this manner. The presence of extreme values (potential 

outliers) will tend to limit the size of membership in the outer most divisions, and may create 

intermediate divisions with no members (McAlister 2011). Furthermore, due to the portions 
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being arbitrarily selected, they may not necessarily correspond to significant patterning in the 

data distribution (Almieda and Bisby 1984).  

Some of the shortcomings of segment coding may be addressed using gap coding 

(McAlister 2011). This can be done by addressing peaks (modes) and dips (gaps) in data 

distribution and using them to determine boundaries of the attribute states (Archie 1985; Rae 

1998). Divisions in distributions can be defined subjectively or by objectively defining a 

critical gap size using one or more of several statistical techniques (Archie 1985; Baum 1988).  

When dealing with continuous data, Polynesian adze studies have tended to divide 

variables into predefined categories (segment coding). Examples of this include Green and 

Davidson distinguishing between thick and thin quadrangular cross-sections based on shoulder 

thickness relative to shoulder width (Green and Davidson 1969: 25). Although these types of 

methods provide objective ways of assigning artefacts to types, they cannot identify modalities 

which may be present in variable distributions because their attributes are arbitrarily defined 

(McAlister 2011:313). For this reason, gap coding is used in this study. The distribution of 

continuous variables that need to be partitioned are first examined to see if any modality can 

be determined.  

One final concern of relevance when selecting the attributes used to analyse stone tools 

is one of grouping, classifying and labelling. There are a variety of ways artefacts can be 

arranged. Dunell (1971) makes a useful distinction between two fundamentally different 

approaches; grouping and classifying. Classifying begins as an intellectual process where a set 

of criteria is developed to define a number of mutually exclusive abstract classes. Because the 

defining criteria are mutually exclusive, their attribute states must be defined at the categorical 

(nominal or ordinal scale) level (McAlister 2011). Continuous variables can be used as 

attributes, but as explained above, they first must be converted into categorical data with 

discrete intervals. Grouping methods begin with entities rather than abstract definitions and 

their categories are groups of “things” (Dunnell 1971:44; Banning 2000:38). In this sense, 

grouping methods can be used to recognise patterns which result in descriptions of the entities 

that form the groups (Allen 1996). Unlike classifications, the criteria used to distinguish one 

group from another need not be mutually exclusive. Whether classifying or grouping, labels 

are used to identify different types of information. It is therefore important to remember, in 

Polynesian adze studies in particular, that labels are generally assigned somewhat arbitrarily, 

with definitions originating from a modern, or (usually) ‘western’ perspective. That is to say 
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the labels used do not have some kind of natural definition whose meaning is the same for the 

people who manufactured the tools as those researching them today. For example, separately 

classifying or grouping an adze and a chisel is one way to indicate they were possibly 

functionally different tools, but are based on our own subjective ideas of use. While these labels 

are useful, and their distinctions beneficial to current research objectives, it is important to 

remember these categories are defined from the perspective of the researcher as a tool used to 

make sense of the data gathered in order to address particular questions. In this research, these 

questions relate to changes and trends in adzes over time, and the categories and classifications 

used here are designed to be able to best measure and observe these as objectively as possible. 

This also enables this research to be added to the general body of knowledge around New 

Zealand stone tools and the New Zealand model of change, and allows the possibility of 

comparison against similar research which has previously been completed, as well as relevant 

research that is yet to be undertaken.  

Attributes relating to adze size and morphology. 

In order to gain an accurate measure of the size and morphology of the adze material 

used in this research, fourteen attributes were recorded for each specimen. They consisted of 

ten measured metric attributes, two calculated metric attributes, and two observed attributes. 

These attributes are described below and summarised in Table 4.1. Some attributes used to 

record the size and morphology of the specimens overlap into later steps of the characterisation 

process.  

Artefact type 

Initially, each specimen was assigned to one of two artefact types; either an adze or a 

chisel. In his original typology, Skinner (1940, 1943) placed chisels into one type (Type 6) 

which Duff (1959) latter divided into three; Type 3D was made on triangular cross-sectioned 

preforms with the apex facing down; Type 4C was made on triangular – cross-sectioned 

preforms with the apex facing up; and Type 6A with an oval, or circular cross section. Smith 

and Leach (1996) followed Duff’s classification, but payed more attention to the residual flake 

scars which may inform more on the original preform status rather than the final cross section 

shape. Duff’s three types were also grouped together by Smith and Leach collectively as 

chisels/gouges, as an examination of their cutting edges suggests a much wider range of 

functions than the term chisel alone implies (Smith and Leach 1996:113). Using several 

attributes deemed related to function (size, cutting edge angle, cutting edge curvature, blade 
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width and thickness relative to length and blade width) Turner (2000:453-4) identified four 

basic functional adze types; timber dressing adzes; wood splitting and chopping adzes; gouges 

and chisels; and side cutting adzes. Turner’s third type, gouges and chisels, were used for 

making deep, narrow incisions and grooves. In her view (2000:184), the most significant 

morphological characteristic of this type is a narrow cutting edge relative to blade width, while 

others, such as high bevel angles and comparatively thick cross-sections, were also functionally 

important. Most specimens that fell into this category had triangular cross sections.  

Based on the above criteria, chisels generally appear to be consistently smaller, but with 

comparatively thicker cross-sections and a narrower cutting edge compared to most adzes. To 

investigate this, the distributions of weight, length, maximum width, maximum thickness 

measurements, along with thickness relative to cutting edge width ratios were plotted to see if 

any clear distinctions were apparent. Further attributes were also recorded based on their ability 

to inform on morphology or function, selected by merit of their use in previous studies related 

to adzes and chisels (e.g. Best 1975; Smith and Leach 1996; Turner 2000). These are bevel 

rejuvenation, butt modification, and gouge angle (measured on the front surface of the blade). 

Portion 

This attribute recorded the completeness of the specimen. In total, seven categories 

were included; complete, blade, blade + mid-section, mid-section, mid-section + butt, butt, and 

identifiable fragment. Most are self-explanatory and cover the six possible combinations of 

dividing a specimen into three portions; the blade, mid-section, and butt. The fragment category 

is used to identify specimens where the cross-section was complete but its location 

unidentifiable.  

Cross-Section Shape 

This attribute recorded the shape of the cross section and is based primarily on visual 

observation. However, where necessary, this was supported by the use of three metric 

measurements of the specimen; the width of the front surface at the shoulder or mid-point, the 

width of the back surface at the shoulder or mid-point, and the thickness at the shoulder or mid-

point. Previous analysis (see McAlister 2011) demonstrated that the ratios of these 

measurements enabled a shape to be deciphered.  

Metric Measurements 
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All linear measurements were recorded with a pair of digital callipers and the data 

entered into a Microsoft Excel spreadsheet for later analysis. All linear measurements were 

taken in millimetres and recorded to two decimal places. Each measurement is described below 

and summarised in Figure 4.1.3 and Table 4.1.1. 

Figure 4.1.3: Diagram of morphological measurements taken on the adze material. 

Weight 

 Each specimen was weighed using an electronic scale. These measurements were 

recorded in grams rounded to two decimal places.  

Length 

 This measurement was taken at the greatest distance parallel to the longitudinal access 

of the specimen. Length was recorded for all specimens regardless of completeness. 

Maximum width  

 This measurement was taken at the widest point perpendicular to the longitudinal axis 

of the specimen. Maximum width was recorded for all specimens regardless of completeness.  

Maximum thickness 
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 Maximum thickness was measured at the thickest point between the front and back 

surfaces. Maximum thickness was recorded for all specimens regardless of completeness. 

Cutting edge width 

 On specimens where the blade was present, cutting edge width was measured across 

the lateral surfaces of the cutting edge. For specimens where part of the blade is broken or 

missing, an estimation is made as to the probable extent of the blade cutting edge.  

Poll width 

 Where present, poll width was measured across the lateral margins of the butt. In order 

to account for specimens with curved or damaged polls, all measurements were taken at a 

distance of 5mm from the extremity of the butt. 

Bevel angle 

 Bevel angle was measured on all adzes with complete or near complete bevels. 

Measurements were recorded to the nearest degree. Measurements were taken on the 

longitudinal axis and between the front surface and the bevel using a protractor and a 

goniometer, and recorded to the nearest degree. 

Gouge angle 

 The gouge angle refers to the angle on the front surface of the blade opposite to the 

bevel. This measurement was taken on the longitudinal axis between the chin and the cutting 

edge using a protractor. This measurement is new to adze characterisation studies, but it has 

the potential to inform on the angle of attack of the tool. Measurements were recorded to the 

closet degree.  

Cutting edge curvature 

On specimens where the blade was present, polar coordinate graph paper was used to 

estimate the angle of the cutting edge angle. Measurements were recorded to the nearest 2.5 

degrees. On specimens where part of the cutting edge is broken or missing, an estimation was 

made as to the extent of the cutting edge.  

Shoulder index 

 A shoulder index was calculated following the method introduced by Buck (1930) and 

employed in a number of studies of Polynesian adzes since (e.g. Green and Purcell 1961; Green 
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and Davidson 1969). Shoulder index is a measure of the relative thickness of a cross-section 

and is calculated by taking the ratio of shoulder thickness to the maximum shoulder width and 

multiplying by 100. This measurement is useful in identifying any standardisation occurring in 

cross section forms. 

Thickness relative to cutting edge width 

This ratio measurement, relatively new to adze studies, was recorded on all complete 

adzes, and adze pieces with a blade present. The thickness relative to cutting edge ratio is 

significant in understanding how weight is distributed behind the part of the adze that makes 

contact with the wood. For example, two adze forms may have similar shoulder/mid-section 

width:thickness ratios, yet have very different blade widths. A narrow blade concentrates 

energy into one small area, whereas with wider blades the force of impact is dissipated over a 

much wider surface area (Turner 2000:71). The distribution of weight and thickness and length 

is therefore likely to be organised in direct relation to cutting edge width and bevel angle. This 

ratio informs on function and helps to differentiate adzes from chisels.  

 One other ratio measurement was considered for this research; Thickness relative to 

length. It was thought that this attribute may be able to provide information on the average 

sizes of the different types of adzes present. However, it was excluded on the basis that the 

large majority of the assemblage showed signs of repair, modification, or rework. Therefore 

there was no way to know the size of the original (primary) adze, or in the case of reworked 

adzes, the original adze type.  

Attribute Data Type Unit of Measurement 

Artefact Type Categorical Observation 

Portion Categorical Observation 

Length Numeric Millimetres (mm) 

Max. Width Numeric Millimetres (mm) 

Max. Thickness Numeric Millimetres (mm) 

Weight Numeric Grams (g) 

Bevel Angle Numeric Degree 

Cutting Edge Curvature Numeric Degree 

Gouge (top) Angle Numeric Degree 

Cutting Edge Width Numeric Millimetres (mm) 

Poll Width Numeric Millimetres (mm) 

Cross-Section Shape Categorical Observation 

Thickness Relative to Cutting Edge Width Numeric Ratio 

Shoulder Index Numeric Ratio 

Table 4.1.1: Attributes used to record the size and morphology of the specimens. 
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4.2: Typological Analysis 

There are a number of ways of constructing typologies, but for most studies of 

Polynesian stone tools, this has involved applying grouping methods to place artefacts with 

recurring combinations of similar attribute states together to form either hierarchal Type-

Variety typologies (e.g. Skinner 1940, 1943; Duff 1959; Turner 2000), or polythetic group 

associations (e.g. Suggs 1961 in McAlister 2011). A feature of Polynesian adze typologies is 

that although they appear to contain distinct types, the necessary criteria for type membership 

are almost never stated explicitly. This has occasionally resulted in difficulties for researchers 

attempting to use existing typologies (see Turner 2000; McAlister 2011).  

One of the major disagreements concerning typologies has been the question of whether 

the types they define occur naturally, or if they are simply artificial constructs of the analysis. 

These views seemed to come to a head within the debate between Spaulding (1953, 1954) and 

Ford (1954a, 1954b), however, these viewpoints may simply be different ways of exploring 

data, and many practical typologies contain elements of both ideas (Adams and Adams 1991; 

Mackie 1992; Holdaway and Stern 2004). Regardless of the degree to which they are presumed 

to correspond to patterns of past behaviour, in reality, archaeological typologies are the result 

of analytical decisions made by particular researchers (Adams and Adams 1991; McAlister 

2011). For this reason then, different typologies can be understood as an arrangement of things 

intended to address specific types of questions, and as such, they may not be as useful when 

investigating other types of questions (Dunnell 1986:115, 190; Holdaway and Stern 2004:219). 

In this regard, artefact assemblages are potentially multidimensional in terms of what they can 

inform on, so it is the job of the analyst to select the best attributes which can provide the best 

information most relevant to a particular question (McAlister 2011).  

It is with this in mind that two typologies are employed in this research; the standardised 

and widely used adze typology developed by Duff (1959) incorporating certain types from 

Skinner where necessary, and an adze use-life (states) typology introduced by Turner (1994, 

2000). The Duff/Skinner typologies are useful in this research as it enables comparisons to 

earlier work which use the same classification system, and it also facilitates investigation into 

whether the changes proposed by Duff actually occur through time in the Auckland region. 

Therefore, using various recorded attributes detailed below, assigning specimens to the two 

different typologies forms the second step in the characterisation process.  

Duff Typology 
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One of the most well-known Pacific adze typologies is that developed by Duff (1945, 

1959, 1970), and it is one that has been most extensively applied to the study of New Zealand 

material. Duff based his typology on Skinner’s (1940, 1943) earlier classification for New 

Zealand adzes. Similar to Skinner, Duff uses a type-variety format to reorganise Skinner’s 

classification to one based primarily on cross-section shape as he considered this to be more 

logical, and therefore more straightforward to implement. Duff revised his typology several 

times, (1945, 1950, 1959, 1977), but it is his 1959 development that will be used in this research 

as it includes a wider range of types than previous works, and within that, a wider variety of 

types common to New Zealand assemblages.  

In Duff’s system, types are designated by numbers and membership is primarily 

determined by cross-section shape. The first two types (Type 1 and 2) contain forms with 

quadrangular cross sections and the presence (Type 1) or absence (Type 2) of a tang. Type 3 

includes adzes with reversed-triangular cross-sections, and Type 4 were those with triangular 

cross-sections. Duff’s Types are then sub-divided into several varieties labelled with letters (A, 

B, C, etc.) depending on various morphological features such as the presence or absence of 

lugs on the poll.  

Specimens are assigned a type following Duff based on a selection of common artefact 

attributes relating to the criteria established in 1959 (explained below and summarised in Table 

4.2.1), including, but not limited to, cross-section shape, butt modification, and size. However, 

as Turner (2000) explains (also see Leach 1996), those studying adze material in New Zealand 

occasionally overlook the fact that the typology developed by Roger Duff was based largely 

on Canterbury-Marlborough adzes, especially those from the Wairau Bar collection, where 

meta-argillite adzes common to the region dominate the assemblage. The issue then is that 

adzes produced using other types of rock in different geographical locations do not always fit 

easily into the scheme (Leach 1996:112). In contrast, because Skinner’s earlier 1943 typology 

was devised using a wider range of source material, some of his types are more accommodating 

to different kinds of adzes; especially those from regions outside the upper South Island. Given 

the continued and widespread use of the Duff typology and its benefit in comparative studies, 

it will be applied to this current research, however, if the Duff typology is found too limiting 

to address the full range of adze variation in the current sample, various Skinner types will be 

included where necessary. The attributes used to assign the specimens to a Duff/Skinner Type 

are as follows: 
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Length, maximum width, and maximum thickness 

These measurements were taken in the same manner described in section 4.1. These 

three metric measurements combine to offer insight into overall size of the adze. Duff uses 

overall size as a criteria for grouping some adzes, especially those that fall into Types 1, 2, and 

4 (Duff 1959).  

Cross-section shape 

As described in section 4.1, this attribute recorded the shape of the cross section based 

on three metric measurements of the specimen; the width of the front surface at the shoulder 

or mid-point, the width of the back surface at the shoulder or mid-point, and the thickness at 

the shoulder or mid-point. These measurements enabled a shape to be deciphered based on the 

commonly accepted cross-section shapes used for Polynesian adzes. The cross-section shape 

was then associated with its corresponding Duff Type.  

Butt modifications 

 This attribute is measured in terms of presence or absence of a tang. This attribute was 

used primarily to assign the specimen to one of the varieties within a particular type (e.g. a 

tangles Type 2 adze would match Duff’s Type 2B variety). 

Lugs 

 The presence or absence of lugs (protrusions on the poll used to secure lashings on 

some adzes) was recorded as they are a feature of some varieties of adzes within some of Duff’s 

types.  

Finish 

 The degree of finish was also recorded on each specimen. Three variables were 

recorded for this; grinding, polishing, and a combination of grinding and polishing. This was 

coupled with the surface or surfaces on which finishing work was evident (front, back, sides, 

or a combination of these). 
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Attribute  Data Type Unit of Measurement 

Length Numeric Millimetres (mm) 

Max. Width  Numeric Millimetres (mm) 

Max. Thickness Numeric Millimetres (mm) 

Butt Modification (tang) Categorical Observation 

Lugs Categorical Observation 

Finish Categorical Observation 

Cross-Section Shape Categorical Observation 

Table 4.2.1: Attributes used to assign specimens to Duff (1959) typology. 

 

‘States’ A Use-Life Typology (Turner 2000)  

The assigning of specimens to the Duff typology will be followed by a second 

typological analysis which, following Turner (2000), records the state of an adze as it entered 

the archaeological record. Due to high manufacturing costs, adzes would have been considered 

valuable tools and as such would have been intensely curated (Turner 2000, 2005). Turner 

understood this and therefore understood that the majority of the archaeological material 

analysed had seen major morphological and functional change. To account for, and to measure 

this dynamic, a new typology was created based on the ‘adze state’ – the state the adze was 

found in the material record. Where the formal typology established by Duff tends to treat all 

adzes found in the archaeological record as primary, or finished products (Leach 1996; Turner 

2000), the use-life state of an adze allows, and accounts for, the potentially significant 

morphological changes bought about not only through the manufacture process, but also 

through the reworking and repairing of tools. Recording the use-life state of an adze as it 

entered the archaeological record is a way to facilitate meaningful comparisons of material not 

only between geographical areas, but also over different time periods.  

As a result of modifying, repairing or reworking an adze, many tools would undergo 

significant morphological change during their use-life. One might also expect that changes in 

size and form would result in changes in function, value, and the contexts in which the tools 

are found (Turner 2000:231). The various adze states which form the different types for Turner 

have been discussed in detail in Chapter 3, however, the major issue which presents itself at 

this point is how to identify the use-life state of an adze in such a way a similar analysis can be 

conducted on a different assemblage. In an attempt to account for this, various measurable and 

observable attributes have been selected and recorded in order to assign the specimens from 

this assemblage to a use-life state following Turner (2000). Specimens are assigned to a 



57 
 

particular type based on how combinations of these attributes group together. These 

combinations are detailed below.  

Some definitions/explanations 

One major issue with typological analysis of any sort is the ability to objectively assign 

the material to a type. Both the Duff and Turner typologies are no exception to this. What 

follows here is some definitions and explanations which formed the bases of selection when 

assigning an artefact to a particular type. An area however, where further research is needed.  

Flaking: The method of reduction used to shape the stone into the form of an adze, 

flaking is complete when the desired adze shape has been reached. Naturally, this would vary 

depending on the desired adze form and potentially the skill of the manufacturer, yet the general 

shape of an adze when reached can generally be easily discernible. It is predominantly through 

the ability to identify a shape, alongside the presence of a bevel and cutting edge formation 

which separated the unfinished and finished adze categories of the use-life typology. Flake 

scars are the uneven surfaces left on the artefact once the flaking stage has been completed, or 

when flaking was used to modify or reshape an adze at some point during its use-life.  

Fine Flaking/Fine Trimming: This is often thought of as the final stage of flaking 

process before hammer-dressing and grinding take place (Turner 2005). Fine flaking and fine 

trimming involve the delicate removal of small flakes in order to perfect the shape the final 

form the adze will take. This process was undertaken both in the later stages of the manufacture 

of adzes from roughouts and preforms, and during the reworking, modifying and repairing of 

adze material. Fine flaking was also used in butt reduction for adzes which required different 

types of hafting. Fine flaking resulted in the creation of an almost useable tool, requiring just 

the cutting edge to be sharpened, and ready for hammer-dressing and grinding if desired. 

Bruising/Hammer-Dressing: This is the process of reducing a surface by repeated blows 

from a hammer-stone, the result is a generally smooth exterior of the tool, especially in raised 

areas, or over the top of the scars made by flaking. This process enabled successful hafting of 

the tool and facilitated a desirable finish.  

Grinding/Polishing: this is the final stage in the manufacture process and involves 

removing any remaining roughness by rubbing with sandstone, or similar abrasive material. 

Polishing involved procuring a smooth, bright surface of the finished product. This is also the 

technique used to sharpen (or re-sharpen) the cutting edge.  
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Turner (2000) typology: Unfinished adzes 

Roughout, rough preform, primary preform, and reworked preform 

The attributes used in differentiating between a roughout and a preform relate to the 

precision of the flaking evident, the amount of hammer-dressing evident, and the presence or 

absence of grinding/polishing.  

Should a shape be decipherable, but no evidence of further modification be present (fine 

flaking, hammer-dressing, grinding/polishing than that specimen will be classed as a roughout. 

Rough and primary preforms indicate a later stage of manufacture where shaping may 

not be finished, and further flaking is required, but the specimen shows evidence of hammer-

dressing and/or grinding/polishing. The presence of a defined bevel and cutting edge (although 

not finished or sharpened) is used as the way to separate a rough preform from a primary 

preform. 

A reworked preform will show the same characteristics, but has been made from a 

broken piece of a larger preform in an attempt to reshape them into smaller adzes.  

The attributes used in this research for assigning a specimen to a type within the 

unfinished adze category are; identification of a formal adze shape, the degree of flaking (crude, 

fine), the extent of hammer-dressing, the presence or absence of grinding/polishing, and a 

defined bevel and cutting edge.  

Finished Adzes 

Primary adzes 

 These are adzes that are complete, and have seen minor or no observable use. These 

adzes are ‘relatively young in their working life’ (Smith and Leach 1996:110), and show no 

indication of repair, modification or rework and are unlikely to have been abandoned on 

purpose (Smith and Leach 1996; Turner 2000). Evidence of use includes chips and notches 

removed from the cutting edge, evidence (or lack thereof) of cutting edge re-sharpening and 

bevel rejuvenation. Most primary adzes have a symmetrical cutting edge finish, symmetrical 

surfaces, and a clearly definable cross-section shape. The attributes used to assign specimens 

to this type are: size, cross-section shape, shoulder index, length relative to cutting edge width 

ratio, and bevel angle, along with descriptions relating to use wear, finishing (hammer-dressed 

and/or polished/ground) and completeness.    
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Repaired adzes 

The original form of the adze is maintained and still apparent, but the adze has seen 

episodes of major bevel and blade repair in order to maintain the bevel characteristics of the 

original adze. This is usually evident in the narrowing and thinning of the bevel and cutting 

edge area, and a reduction in overall size. While the bevel angle remains consistent, the blade 

close to the cutting edge, and the bevel, might see re-finishing on top of the repair work 

(hammer-dressing and grinding over flake scars). Repair work may range from regrinding the 

bevel to sharpen a blunted cutting edge, through to narrowing and thinning the various surfaces, 

and reducing overall size, in order to maintain workable proportions.  

Narrowing can be defined as the deliberate reduction of one or both sides of the adze 

blade, and thinning as the reduction of the front and/or back surface of the adze. In both cases 

the objective is to improve the proportions of the repaired adze.  

Evidence which point to repaired adzes include hammer-dressing and/or grinding over 

repair and reduction work around the bevel and blade close to the cutting edge. Flake scaring 

may be observable over finished surfaces which may indicate the reduction of sides past the 

bevel. A noticeable narrowing of sides around the bevel and blade edge, resulting in a 

narrowing of cutting edge width, but a maintained bevel angle symmetrical finish and a 

symmetrical cutting edge.  

The attributes used to assign adzes to this type are: Bevel angle, cutting edge width, 

flake scarring over finished surfaces, symmetrical finish, and reduction of the surfaces of the 

adze. 

Attempted reworked, reworked, and broken reworked adzes 

Reworked and broken reworked adzes have been made into new adze types through 

constant rejuvenation episodes of a primary adze, or the creation of a new adze from a broken 

piece of a previous adze, and show evidence of use. This is usually characterised by 

asymmetrical sides through reshaping, a retouched bevel, and the creation or modification of a 

new cutting edge.   

Like repaired adzes, reworked adzes may also show a narrowing and thinning of the 

area around the blade edge and bevel. However, they are easily distinguished from repaired 

adzes through a number of ways; a reworked, or broken reworked adze has an asymmetrical 

finish due to the reshaping of the broken edge (e.g. the broken edge of a transverse fracture), 
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there is usually evidence of hammer-dressing and/or grinding/polishing over flaking used to 

reduce some or all sides. In some cases, butt modification or the creation of a tang may be 

present. A new bevel and cutting may be created – especially adzes reworked from broken 

pieces. For the purposes of this research, adzes made from flakes also fall into the rework Type. 

The creation, repairing or re-sharpening of the bevel and cutting edge can be detected 

by the presence of new flake scars and/or grinding facets on the bevel, or by a distinct 

asymmetrical finish of the cutting edge.  

An attempted reworked adze is an adze that has been broken in some way during the 

reworking process and has become unusable as a result. It shows no post-reworked evidence 

of use.   

The attributes used to assign specimens to this type were overall symmetrical finish, 

evidence of bevel creation or rejuvenation, symmetry of the cutting edge, reduction of the 

surfaces of the adze, butt modification, evidence of use wear, and evidence of finish 

(hammer-dressing and/or grinding/polishing). 

Modified adzes 

Modified adzes have seen significant morphological modification through use, repair 

and maintenance, but generally appear not to have suffered breakage. In practice it was 

sometimes difficult to separate adzes which had undergone major blade and bevel repair work, 

or adzes reworked from a transverse fracture. If in doubt, following Turner (2000), they were 

assigned to this type. These adzes may be characterised by rounded contours (a result of 

reshaping and a reduction in size), a marked reduction in length and blade width, and shorter 

bevels with steeper edge angles.  

For this research, Bevel angle, blade width, thickness relative to blade width were the 

attributes used to assign specimens to this type. 

4.3: Geochemical Sourcing 

In archaeology, provenance research involves matching the chemical composition of 

an object or artefact to the same chemical composition of a source (Ward 1974a). Sourcing 

studies such as the one undertaken in this current research, are capable of providing objective 

means of tracing the movements of artefacts and raw materials from their source regions. New 

Zealand provides a unique environment for those interested in resource movements, 

communication networks, and spatial interactions. In a relatively small area, the country plays 
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host to wide geological diversity ranging from rhyolitic volcanism in the North Island, to high 

quality metamorphism in the South Island (Sheppard 2004). The early Polynesian colonisers 

arriving from comparatively geologically impoverished islands quickly made use of the new 

materials to solve their manufacturing and technical design problems. The design constraints 

operating in adze technology pushed adze makers to find high quality material which would 

prove tough and provide sharp edges suitable for the wood working challenges presented by 

the dense New Zealand forests. The comparatively soft basalts of central Polynesia which were 

used in the manufacture of squat, fully ground adzes were replaced by tough but flakeable high 

silica New Zealand basalts (Sheppard et al. 2001; Turner 2000:202) and fined grained argillites 

and greywackes. These allowed for the production of large and thinner flaked adzes (Turner 

2000:34) culminating in the technological achievement of adzes cut and ground from pounamu 

(greenstone/nephrite). The quartz sandstones available in New Zealand replaced the coral 

abraders and other marine derived grinding technologies commonly used in tropical Polynesia 

(Sheppard 2004:147). These new grinding stones coupled with tough hammer stones facilitated 

the manufacture of tool forms from the tough rocks of a new land. 

There are currently around 23 recorded discrete sources of raw material which were 

exploited for the manufacture of stone adzes by pre-European Maori in New Zealand (figure 

4.3.1). These include sources of meta-argillite, Hauraki (Motutapu) greywacke, pounamu 

(greenstone/nephrite), gabbro, silicified limestone and several sources of basalt, including the 

Tahanga quarry on the Coromandel Peninsular.   
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Figure 4.3.1: Map showing known locations of raw material sources exploited in the 

manufacture of adzes in New Zealand. 

 

The final stage of this research will geochemically analyse the adze material using a 

portable X-Ray Fluorescence machine (pXRF) housed at the University of Auckland. The 

results will be compared to a geochemical source data base to assign each tool a raw material 

type, and the raw material to its geological source.  

Energy Dispersive X-ray Fluorescence (EDXRF). The non-destructive EDXRF analyses 

were carried out using a Bruker Tracer III SD portable analyzer. The instrument employs an 

X-ray tube with an Rh target and a 10mm2 silicon drift detector (SDD), with a typical resolution 

of 145eV at 100,000cps. The X-ray tube was operated with a setting of 40keV at 25 μA, in an 

air-path and through a window composed of 12mil Al and 1mil Ti filters (Bruker’s Yellow 

filter). The Tracer III SD is supplied with in-built factory calibrations for obsidians and fine-
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grained rock (Bruker’s "Obsidian" and “Mudstone” calibrations). However, the manufacturer 

recommends creating custom calibrations to optimize results for specific materials. A set of 51 

references was used for the calibration, including 28 international standards (AGV-2, BIR-1a, 

BCR-2, DNC-1, GA, GSP-2, JA-1, JA-2, JB-1b, JB-2, JB-3, JG-1a, JG-2, JG-3, JGb-1, JGb-

2, JH-1, JR-1, JR-2, JR-3, JSl-2, JSy-1, SARM-1, SARM-2, SARM-4, SARM-5, NIST-688, 

QLO-1a) in pressed powder pellet form and 23 basalt specimens from the Marquesas Islands, 

Cook Islands and New Zealand analyzed in pressed powder and cut whole rock form. The 

oceanic basalt specimens were analyzed at the University of Auckland, School of the 

Environment Geology Laboratory using Wavelength Dispersive X-ray Fluorescence 

(WDXRF). They were included both to ensure that similar compositional ranges and elemental 

ratios as the artefacts were contained within the calibration procedure and also to check whether 

any systematic error was introduced by analyzing whole rock samples using calibrations based 

on pressed powder standards.  

 

Concentrations were calculated as oxide weight percentages (wt%) for major elements 

and as parts-per-million (ppm) for trace elements using Bruker’s S1CalProcess (ver. 2.2.33) 

software. Calibration standards, source reference samples and artefacts were analyzed two 

times, each for 30 seconds and the results averaged. Selected standards were run each time the 

instrument was operated to check for drift. Eighteen elements were included in the EDXRF 

calibration (SiO2, K2O, CaO, TiO2, V, Cr, Mn, Fe2O3, Ni, Cu, Zn, Pb, Th, Rb, Sr, Y, Zr, Nb). 

Overall, accurate results were obtained for most elements. In particular, for the mid-Z trace 

elements (Rb to Nb) most international standards calibrated to within the manufacturers’ 

reported uncertainties. No systematic differences were observed between the pressed powder 

and whole rock samples. 

 

     The EDXRF analyses were carried out on flaked or polished surfaces of both the 

reference samples and artefacts. Any loose soil was removed where necessary, but no cleaning 

agents are used. Tests at the University of Auckland have shown that the use of chemical 

cleaning agents, such as dilute hydrochloric acid, is generally unnecessary for XRF analysis of 

stone artefacts, additionally, cleaning agents may remove surface residues and contaminate 

future analyses. Specimens were analyzed two times, each on different portions of their 

surfaces, and the results were averaged. Because my assemblage consists of relatively large 

adzes, chisels, and preforms (as opposed to flakes), and the EDXRF beam area is small 
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(10mm2), there was generally some choice in selecting reasonably flat polished or flaked 

surface areas to analyze. 

 

In non-destructive EDXRF analyses, lighter elements are more susceptible to analytic 

error caused by weathering and irregular surface geometry. This research found that some of 

the lighter elements, particularly V and Cr, exhibited considerable variability across the surface 

of the same sample, likely in part because of irregular surface geometry; these elements, and 

also Pb and Th, which occur only in low concentrations, were not used in the analyses. 

As noted above, specimens were analyzed in an air-path using a filter that attenuates 

the lighter elements’ characteristic energy peaks to increase sensitivity for the mid-Z elements. 

The Tracer III SD is equipped with an optional vacuum chamber, and employing this on 

unfiltered spectra improves the count rate of the aforementioned light elements. A calibration 

using the vacuum chamber with no filter was trialed. It halved the errors for SiO2 (from 2.3% 

to 1.0% RMSE) and enabled Al2O3 to be quantified with an error of approximately 0.5% RMSE 

but made little difference to the calibrations of the other lighter elements (K2O – Fe2O3T).   

 

Materials 

4.4: Archaeological Assemblage 

The total number of specimens which will be used in this research number 144. These 

originate from a number of different areas, sites and contexts from around the Auckland 

(Tamaki) region, spanning a range of temporal periods. This section outlines these different 

areas, sites, and contexts where excavations have recovered adze material, and discusses the 

different dates associated with the archaeological assemblage. All radiocarbon dates were 

calibrated by the author using OxCal v4.3.2 Bronk Ramsey (2017); r5 software. All terrestrial 

samples were calibrated using the southern hemisphere SH13 calibration curve, while all 

marine shell samples were calibrated using the marine curve with a local Delta R reported from 

Muriwai by Petchey et al. (2008) (Marine13: DeltaR 37±39). Unfortunately, there is no 

reported Delta R from the Hauraki Gulf which would be desirable. See Appendix A for the full 

range of calibrated radiocarbon dates from each site/context. Issues with dating human bone 

collagen must also be acknowledged here. Prior to calibration, it must be determined if there is 

an offset in 14C age (an offset between terrestrial and marine carbon of the same actual calendar 

age) reflecting the marine reservoir effect; this is called fractionation. If the dated material 
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represents a life in which both terrestrial and marine carbon supported the organism, the relative 

proportions must be estimated. This is the case when dates come from the bone collagen of 

humans who ate variable amounts of terrestrial and marine protein during their lives. Without 

any correction, human bone collagen may return older dates (see Van Klinken 1999, and Dewar 

& Pfeiffer 2010 for more information on dating human bone collagen). 

 

Figure 4.4.1: Map of archaeological sites/contexts used in this research from Auckland 

(Tamaki) 

R11/898 Westfield: 8 specimens 

Two excavations were conducted at R11/898. The first was a salvage project authorised 

by the Historic Places Trust and completed prior to the construction of the Maui gas pipeline 

through the area in 1981 (Furey 1986), the second was an excavation conducted by the 
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Department of Conservation in 1989 (Sewell 1992). The site was named Westfield for ease of 

identification and was one of the few relatively undisturbed open settlements sites remaining 

in the Auckland urban area. Adjacent to the western side of the Southern Motorway, the site is 

situated in the Tamaki-Otahuhu area of Auckland. The landscape in the past would have been 

dominated by two major volcanic cones within one kilometre of the site; Otahuhu and Te 

Apunga-o-tainui, both of which were Maori pa. The Tamaki-Otahuhu area is a narrow strip of 

land between the Tamaki River and the Manukau Harbour and was an important focal point in 

pre-European times, allowing easy access between the east and west coasts (Furey 1986).  

The site of the 1981 excavation was located on a ridge and was recorded as consisting 

of five pits on the ridge top, terracing, and midden scatter on the southern end of the ridge (for 

the excavation reports see Furey 1983, 1986). At the time only two pits could be seen on the 

ridge top along with the midden and terracing. Furey’s excavation indicated that there were 

two periods of occupation of the site, with evidence of housing, cooking, rubbish dumping, and 

stone working in separate discrete areas during the first occupation (Fury 1989). A small pit 

with elaborate drainage and a modified terrace were also assigned to this occupation. Postholes 

were the only structural evidence from the later occupation. A large number of artefacts were 

recovered from both occupations, among them included 8 identifiable adzes. Six of which were 

a combination of complete adzes or unbroken roughouts and two greenstone chisels/small 

adzes (Furey 1989). Three samples of cockle were submitted from the Furey excavation to the 

Institute of Nuclear Sciences, DSIR, for radiocarbon dating (Figure 5.2.2). The first, NZ6163 

was taken from a shell lens in Area 1, the second, NZ6164 was from the earliest midden deposit 

in Area 2, and the final sample, NZ6165, was from Lens 2B in Area 2/West. All three samples 

represent activities predating Occupation Two, from which no dates were available at the time 

the site reports were written. However, this was of no concern for this research as all of the 

adze material from this excavation was found in association with Occupation One.    
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Figure 4.4.2: Calibrated radiocarbon dates from both excavations for R11/898 (Westfield). 

In 1988 following damage to part of the ridge, test trenches were dug under the 

directorship of archaeologists from the Department of Conservation to identify undisturbed 

areas of occupation (Sewell 1992). Eleven of these trenches contained evidence of occupation; 

five contained shell deposits, obsidian was found in four, and features in two. The main 

objective of this excavation was to record the layout of the site, and in particular, to build on 

the evidence of discrete activity areas which were revealed by Furey’s excavation (Sewell 

1992). A final objective was to establish whether occupation extended over the whole ridge. 

Following the test trench excavations, a further three areas were chosen for more detailed 

investigation. Area A was adjacent to Furey’s 1981 excavation, Area B extended over the two 

visible terraces on the north-western slopes of the ridge, and Area C consisted of one long 

trench in an undisturbed portion of the ridgetop (Sewell 1992). A total of 49 features were 

found, again with two major phases of occupation evident. Obsidian and greywacke flakes 

were plentiful in both periods in the southern portion of the excavated area (Sewell 1992). The 

number of formalised tools was small, however two broken adze pieces, an adze roughout and 

a small adze/chisel was recovered. One broken adze blade (sample 898/44) was recovered from 

Area A, an adze roughout (sample 898/241) was recovered from the base of Layer 2, a broken 

chisel (sample 898/B/50) was recovered from layer 2A, and a broken adze blade (sample 
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898/B/132) was found in Layer 2B (Sewell 1992). Unfortunately, this material was unavailable 

to analyse for this research.    

Five samples from the excavation were submitted to the University of Waikato 

Radiocarbon Laboratory for dating (Figure 5.2.2.). Sample Wk2030 was from Area A, Wk1720 

was from Area B, and Wk1721 was from Area C. The final two samples Wk2013 and Wk2030, 

were taken from Otahuhu and Te Apunga-o-Tainui respectively (Sewell 1992).  

R11/96 Taylor’s Hill/Taurere Pa: 33 specimens 

In 1954, quarrying of the eastern portion of Taylor’s Hill in Auckland uncovered Maori 

artefacts and human skeletal remains. Jack Golson from the Anthropology Department at the 

University of Auckland directed a series of salvage excavations which took place between 1954 

and 1956 in the attempt to gain as much knowledge as possible before quarrying destroyed the 

eastern ridge of the site. A report was compiled by Anne Leahy (1991) primarily based on 

excavation notes provided by Professor Golson, and on the assemblage from the excavations 

now held at the Auckland Museum.  

Taylor’s Hill is a low volcanic cone situated on the western side of the Tamaki River 

just south of the West Tamaki Head. It’s about one kilometre in from the present shoreline 

although was probably a lot closer in pre-European times (Leahy 1991). The hill and scoria 

ridges were modified by Maori who constructed level platforms and slope terraces as living 

and activity areas. There are numerous storage pits on the site suggesting that the surrounding 

land was once used for gardens although little evidence of them remain (Leahy 1991). There 

is no evidence of any ditch and bank defences, suggesting the site may never have been a 

defended pa, or that it was built before the appearance of ditch and bank features in the 

Auckland region (Leahy 1991). It was on the northern slopes of the eastern ridge that the 

excavation was carried out, as the hillock was being quarried away.  

In her report, Leahy divides the excavation into two parts; the lower excavation (squares 

E-K) and the upper excavation (Squares N-W). The lower excavation was gridded into 10ft 

squares and labelled east to west by numbers and north to south by letters. This same grid was 

used for the subsequent upper excavation (Leahy 1991). Within the grid, six foot squares were 

opened and some of the baulks were later removed. In this area of excavation seven layers (1, 

1a, 2, 2a, 2b, 3, 4) are described (see Leahy 1991 for more details and area plans from the 

excavation). Layers 2, 2a, and 2b were the main cultural layers defined, although some material 

came from other lenses or layers. The lower squares produced few artefacts and exposed mainly 
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slopes and scarps and the talus that had accumulated down the slope from both natural erosion 

and activities further up (Leahy 1991). However, two broken adzes, and two adze pieces were 

recovered from this part of the excavation. Three of these, AR7602, AR7650, and AR7613, are 

available for analysis in this research. Further up, towards the edge of a small terrace, 

occupational evidence increased and layering became more evident and lead to the upper 

excavation. The upper excavation began a few meters east of and higher up than the previous 

one (Leahy 1991). Part of Terrace A was excavated before the excavation extended up to 

Terrace B and ended on the platform above the eastern crater edge. Eight main layers were 

described for this area of excavation Layer 1, 2, 2a, 2b, 3, 4, 5, and 6 (Leahy 1991). 13 adzes 

analysed in this research were recovered from the upper excavation. A further 17 adzes were 

recovered from the site and analysed, but are without any stratigraphic association.  

Although a number of samples were taken during the excavation potentially suitable 

for dating, Leahy includes only two dates in her 1991 report (Figure 5.4.3). The first (N.Z. 

7770) was taken from charcoal and returned a conventional radiocarbon age of 396 ± 37 BP. 

This sample came from a remnant of the early scoria, ash and charcoal layer through which Pit 

T was dug. The second date, with a CRA of 670 ± 50 BP (N.Z. 7753), was taken from cockle 

shell. This sample came from the lowest layer of fill in the large Pit V, just above the floor of 

the pit in Square V 105. Although both dates come from the base of pit fills, N.Z. 7770 appears 

to be material which had slumped into Pit T from a layer predating the construction of the pit, 

whereas N.Z. 7753 represented the initial filling of the large Pit V after its abandonment. Leahy 

believes that N.Z. 7770 probably dates the initial occupation of this part of the site, whereas 

N.Z. 7753 represents the closing stage of the occupation which involved the construction and 

use of a large pit on the platform (Leahy 1991). According to Leahy, the archaeological 

evidence at Taylor’s Hill suggest three periods of occupation; the building of the platform, 

digging of pits and various other activities, the addition of the northern terraces with steep 

scarps, one cutting through an earlier midden deposit, and the filling in of the terrace pits and 

possibly some on the platform and the modification of the outline of the terraces.  
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Figure 4.4.3: Calibrated radiocarbon dates from R11/96 (Taylor’s Hill/Taurere Pa). 

R11/859 (including R11/860) Northern Runway Development site (NRD): 22 specimens 

Archaeological investigations were undertaken at site R11/859 (which incorporated the 

previously recorded site R11/860) located at the western end of the Auckland Airport Northern 

Runway Development, not far from the Manukau Harbour. The excavation was carried out 

over two seasons; 4 March 2008 – 2 April 2008, and 29 September 2008 – 19 February 2009 

(Campbell and Furey 2011). The site is made up of several components on an approximately 

7m high bluff and a sandy beach terrace up to 60m wide below it, adjacent to the Manukau 

Harbour (for the full site description and excavation report see Campbell and Furey [2011]). In 

the excavation these components are referred to as Areas A - I. The first excavation in March 

2008 began in Areas F and G on the bluff and proceeded to Areas A - E on the beach terrace. 

During preliminary earthworks to install a bund, human bone was exposed by heavy machinery 

in Area A. Human bone was also found in Area B. No human bone was found in Areas C and 

D, which were two smaller middens further south along the beach terrace, although these two 

middens were not fully exposed (Campbell and Furey 2011). Following consultation, 

excavation resumed in September 2008, initially completing the excavation of Areas H and I 

on the bluff before moving down to Areas A and B to disinter the burials.  

Eleven radiocarbon samples of charcoal and shell from the excavations were submitted 

to the University of Waikato radiocarbon Dating Laboratory then calibrated using Oxcal 

software (Bronk Ramsey 2013) (Figure 5.2.5). Prior to excavation a shell sample was taken on 

the beach terrace (Wk 22899) to test the hypothesis that this was an early site due to its prime 

location to attract early settlement (Campbell and Furey 2011). However, this sample returned 

a calibrated date of A.D. 1530 – 1870; late into pre-European Maori history. The remaining ten 

dates were aimed at establishing the relationships between the Areas and Phases uncovered 

during the excavation, particularly for Area’s A and B where the koiwi were located (Campbell 

and Furey 2011).  
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Figure 4.4.4: Calibrated radiocarbon dates from R11/859 (NRD). 

The earliest date returned was from a Phase 1 pit in Area B, Wk27373, which is what 

was expected from the archaeology (Campbell and Furey 2011). In total there were 25 adzes 

and chisels/small adzes recovered from the NRD excavations, out of which 22 are available for 

analysis in this current research. Out of the 22 specimens available, the vast majority came 

from Area A (Sample numbers 1004, 1005, 1008, 1009, 1024, 1026, 1028, 1510, 1513, 1541, 

and 1546) or Area B (Sample numbers 1010, 1020, 1022, 1025, 1027, 1031, 1040, 1057, and 

1103). Out of the remaining two specimens, one came from Area E (sample 370) and the other 

from Area I (sample 1006). The midden in Area A dated to ca 1530 – 1650 A.D. Two other 

dates from Area A (Wk28704 and Wk28702) were taken from shell from a burial feature 

(Burial 15) and a rua kopiha (Pit 2837, charcoal from beneath a dog burial). These dates cover 

quite a range but since the archaeology implies they come from the same occupation, they can 

be combined using the Oxcal program to give a date of A.D. 1620-1690, which is also used as 

a proxy date for the burials in Area A (Campbell and Furey 2011). The dates from Area B were 
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consistent with what was expected from the archaeology (Campbell and Furey 2011). A sample 

from a small round pit that cut the Phase 1 Drain (Wk28730), which was in turn cut by post 

holes from House 3, returned a date of A.D. 1560 – 1710 (68.2% probability) The house itself 

is thought to pre-date the burials as two were found within the house footprint (Campbell and 

Furey 2011), but this is not certain. The date from the midden in Area B (Wk27372) is the 

latest from the site. These dates have been interpreted on the assumption that distinct, although 

not necessarily unrelated, occupations are represented (Campbell and Furey 2011). There is 

evidence of general successive occupation at the NRD site from the 15th Century through to 

abandonment probably close to European contact (no historic/European artefacts were found 

at the site). 

R11/2404 Masonic Tavern, Devonport: 30 specimens 

 The Masonic Hotel was built in Devonport, Auckland, in 1866 to service the 

growing community. Located between a number of known pre-European and early historic 

period Maori settlements, the Masonic is associated with the early history of the North Shore. 

As well as the early European activity, Maori archaeological features, including human remains 

are also present and have been recorded as archaeological site R11/2404. Archaeological 

excavations were completed over two stages, with a third planned for some time in the near 

future. Preliminary reports for the first two stages were released in 2013 (Crown 2013). 

 Stage One was carried between the 21st May and the 8th August 2013, while Stage 

Two was completed between the 7th of October and 3rd of December that same year (Crown 

2013). While evidence of both pre-European Maori and historic European activity was 

uncovered, the pre-European occupation areas are the focus of this research. 

 During the Stage One excavation, pre-European activity was found to be 

concentrated in two main areas; the fore-dune, where four burials were cut into the beach sand 

with very little associated material culture; and area 2, which was the swale behind the fore-

dune. This area comprised of at least three layers of cultural deposition and contained a large 

amount of artefactual and bio-archaeological material (Crown 2013). Investigations into these 

cultural layers revealed a lithics floor/tool repair area, a large, centrally located stone-lined 

hearth, several other fire features, and numerous other pit features, postholes and stake holes 

(Crown 2013). 

 The Stage Two excavations revealed pre-European human activity in the area 

beneath the relocated boarding house. As in Stage One, this activity was restricted to layers 2 
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and 3 across the site. These layers varied in thickness and composition, but for the most part 

they contained midden and artefact material (including adzes and adze preforms, bone and shell 

fish hooks, stone flakes, a shell fishing lure, and a bone needle). Fire feature elements included 

charcoal and fire cracked rock, and features cut into the natural sand base were circular or ovoid 

‘pits’ and postholes of varying dimensions and were usually devoid of artefacts (Crown 

2013:17). The pre-European material recovered from beneath the old boarding house suggested 

that this part of the site was used predominantly for cooking and disposal of food, possible 

fishhook manufacture, and a small amount of lithics manufacture (Crown 2013). However, 

compared to the stage one excavation, stage two uncovered considerably less lithic material, 

and very little obsidian was found. 

 Over the two stages of excavation, a large assemblage of artefacts were collected 

including over 1500 obsidian flakes, over 2600 stone flakes, assorted fishhooks and other stone 

tools, pieces of worked bone, and a barbed spear point. Among these were 30 complete adzes, 

preforms, or otherwise identifiable adze pieces which are available to analyse in this research. 

Figure 4.4.5: Calibrated radiocarbon dates for R11/2404 (Masonic Tavern).  

While radiocarbon dates from the Stage Two excavation are still currently pending, a 

number of charcoal samples selected and identified to species from the Stage One excavations 

had been sent to Waikato for AMS dating. Of these, five samples were considered suitable 

given their classification as short-lived species (Figure 4.2.6). The age of the site within the 

Stage One perimeter ranges from the 14th century to the 18th century, with the mean averaging 

around the late 15th century. The presence of moa and tuatara in the faunal assemblage across 

both stages of excavation, alongside other ‘Archaic’ forms of material culture (e.g. one piece 
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fish hooks) support the radiocarbon age determinations from Stage One, which place the Maori 

occupation at the Masonic Tavern site within the early-mid period of the New Zealand 

sequence.  

R10/38 (N38/37) Station Bay, Motutapu Island: 1 specimen 

Archaeological site R10/37 at Station Bay, Motutapu Island, is located on the broad 

ridge which now separates the two main stream systems draining into the bay. It is located on 

a naturally flat area of the ridge between the 50 and 100 feet contours. Below the site, the ridge 

slopes steeply to the beach, and to the stream gullies on either side. On the inland side, the 

ridge rises gradually to a height of 202 feet on the island’s central ridge. At the seaward edge 

of the flat area two patches of long grass indicated some disturbance of the subsoil, while there 

appeared to be at least two broad, shallow terraces to the east and at least one to the north 

(Davidson 1970). Differential growth of grass on the terraces was a further possible indication 

of pits. Archaeological excavations began on December 17th 1967 and continued into January, 

1968.  

Six radiocarbon dates are available for R10/37 (Figure 5.2.7), and indicate a large 

possible range of occupation for the site. The principle activity on the site was digging of 

various pit structures, which were subsequently filled either deliberately or naturally (Davidson 

1970). In several instances, intercutting pits were found, showing that not all features on the 

site were occupied contemporaneously. Two hearth like areas were found, one on the southern 

edge of structure A, the other between pits 1 and 3, and pit 4, cut through by the latter (Davidson 

1970). Excavations at R10/37 at Station Bay revealed abundant evidence of cooking and living 

on the site in the form of midden, oven debris, and a range of artefacts (Davidson 1970). Among 

these one complete adze along with various identifiable adze pieces and roughouts were 

recovered from the excavation. The excavation report (Davidson 1970) indicates that the adze 

fragments and roughouts associated with the site were all made from local greywacke by 

flaking and in one case, hammerdressing. The techniques are similar to those used by the 

occupants of Pig Bay and the Sunde Site also located on Motutapu Island. Unfortunately, only 

the complete adze, AR1047, was available to be analysed for this research. This adze was found 

in the fill of structure C, and is associated with the NZ1167 radiocarbon date (Figure 4.2.7).  

No house structures were present, but evidence of 10 subsurface structures was 

encountered in the site. These were not all contemporary, or were they all similar in form. 

Structures A, B, and C showed certain resemblances to each other. Structure C, which is 
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associated with the complete adze, had a sled-like drain arrangement and was generally shallow 

(Davidson 1970:39). It had a buttress at one end and its drain ran out in a channel. Like structure 

A, C appears to have filled naturally indicating it was part of a later stage of the sites 

occupation.  

Figure 4.4.6: Calibrated radiocarbon dates from R10/38 (N38/37: Station Bay undefended). 

Several successive occupations have been interpreted for the archaeological 

excavations, probably each of only one season’s duration (Davidson 1970). A number of 

subsurface structures in patterned arrangement are interpreted as storage pits, although one 

appears to have been subsequently used as a dwelling. Other than that, there is no further 

evidence of house structures. The group occupying the site was larger than a nuclear family, 

but appears to have constituted a domestic unit in so far as there appears to be a common 

cooking area. None the less, the group involved was considerably larger than the group 

responsible for the domestic unit who occupied the other undefended site on Motutapu used in 

this research, R10/31. 

R10/31(N38/30) Station Bay, Motutapu Island: 15 Specimens  

R10/31 (N38/30) is a small undefended site located in the vicinity of Station Bay on 

Motutapu Island in the Hauraki Gulf. It was chosen as a small test site to investigate another 

ridge similar to that of the main excavation at R10/38 (Leahy 1970). Two four metre squares 

were put down in checker-board fashion on a small terrace half way up the steep slope that 

dropped from the higher level of the ridge to the swamp below. The site was the second terrace 
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above the swamp and had been made by cutting back and levelling the slope so that a crescent 

shaped flat area of about 12 square meters was formed (Leahy 1970). The presence of pits and 

terraces was suspected from the surface survey. The scarp rose steeply as a bank on the uphill 

side and dropped away as a steep slope on the other three sides.  

The excavation took the form of two squares dug into the flat area (Leahy 1970). Square 

1 was a 4m square one the west side of the central base line and included the lower portion of 

the back scarp. Square 2 was forward and to the east of Square 1 and the baseline, its southern 

boundary included the tip of, but did go over or down the lower slope (Leahy 1970). The two 

squares were excavated at the same time under the directorship of Anne Leahy over the summer 

of 1967-68. Square 2 was divided into two sections, the first part began as a 2m x 4m area in 

case time did not permit total excavation, but later excavated fully a part from a 2m x 50cm 

baulk which was left intact.  

Twenty-one adzes, part adzes, or rough outs were recovered from the excavation. From 

these, 15 specimens were available for analysis. One sample of human bone collagen from 

R10/31 was submitted for radio carbon dating by Davidson (1978a). This sample, NZ4347 

(Figure 5.2.8) returned a CRA of 600 ± 50, placing occupation within the early period in the 

New Zealand sequence. 

Figure 4.4.7: Calibrated radiocarbon dates from R10/31 (N38/30: Station Bay undefended). 

The site has been interpreted as comprising of three occupations by a domestic unit that 

changed its constituent members and its living and working conditions through time (Leahy 

1970:81). The first two stages were probably the same the group of people (Leahy 1970:81) 

with evidence of a house structure, storage, and cooking areas. While during the third 

occupation, the site was used as a working, rather than habitation, area, with the possibility of 

a new habitation and storage area constructed further up the ridge. However the time between 

the second and third occupation does not seem to have been long, as layer 6b (representing the 

beginning of the third occupation) contained clay that most probably originated in the 

weathered clay surfaces of a house structure and pit from the first two occupations. There is 
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also a similarity of adze forms, and the use of red jasper as the preferred hammer stone was 

consistent throughout the site.  

R10/26 (N38/25) Station Bay Pa, Motutapu Island: 1 specimen  

R10/26 (formally N38/25) is a fortified headland with pronounced and well-preserved 

earthworks. At the time of the 1970/71 excavation, some erosion had taken place on the steep 

scarps but in general the surface features were obvious and undisturbed (Davidson 1972). The 

pa is located on a steep, narrow headland, on the north-east side of Station bay. A well-

preserved transverse ditch formed the principle defence, with the largest flat area of the site 

immediately inside the ditch. A series of small terraces lead down on either side and up towards 

the tihi, which is relatively small surrounded by a scarp on all sides (Davidson 1972). On the 

south side of the tihi is a particularly high and steep scarp, below which is a terrace similar to, 

but slightly smaller than the tihi, and bounded on its south side by a second shallower and 

eroded transverse ditch. Beyond this is a long, narrow gently sloping area, with a number of 

indeterminate features, extending southwards. Immediately north of the principle defensive 

ditch is an apparently truncated terrace, which was interpreted as continuing down the slope as 

a possible earlier ditch. The four areas excavated over the 1970/71 season were the tihi (Area 

A), the central flat (Area B), the internal terrace (Area C), and the external terrace (Area D). 

Artefacts recovered from the excavations at Station Bay pa were very few, and included 

only one bone fishhook point, a tattooing chisel, and only one adze. A most notable difference 

between R10/26 and the majority of other sites on the island (especially that of R10/31 in the 

vicinity of the pa) is the almost complete absence from the excavated portion the pa of adzes 

and flakes, and hammerstones of local cherts and jasper (Davidson 1972). This may be due to 

insufficient sampling of the spatially specialised pa, with items being present in unexcavated 

parts of the site. However, obsidian, chert, and greywacke had similar distributions on working 

floors at other sites, but here only obsidian was found.  

Five samples were processed for radiocarbon dating from the site and provide a possible 

range from 1450 A.D. through to quite late into the New Zealand sequence (figure 5.8.9). The 

sole adze from the excavation was recovered from layer 2 in feature 4, and is associated with 

WK35391, which provided a date range of 1550 – 1850 A.D (95.4% probability) and 1600 – 

1750 A.D. (68% probability) placing the artefact in the late period of pre-European Maori 

history. 
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Figure 4.4.8: Calibrated radiocarbon dates from R10/26 (N38/25) 

The results of the excavation coupled with the radiocarbon dates suggest that the site 

on the headland, excluding the pits outside of the defensive earthworks, was occupied 

periodically over a period of up to three centuries, with the final occupation close to the end of 

the eighteenth century or early in the nineteenth century.  

N38/21 Pig Bay, Motutapu Island: 23 specimens 

Pig bay (N38/21) is a north facing beach located on the north-west part of Motutapu 

Island in the Hauraki Gulf. Archaeological excavations were undertaken in conjunction with a 

geological excavation aimed at dating the eruption of Rangitoto (Brothers and Golson 1959; 

Golson and Brothers 1959). Golson and Brothers first visited the site in 1957 where Brothers 

examined a deep profile in the eroding beach front and took samples for radiocarbon dating 

(Davidson and Leach in press). Following this, two seasons of archaeological excavations were 

carried out over Easter and ANZAC weekends in 1958, and during the same period in 1959.  

During the first season in 1958, an area behind the eroding beach section was cleared 

and a grid of 3.6m squares laid out. Inside this, six 3m squares were excavated leaving 1.2m 

baulks in between (Davidson and Leach in press). The site was surveyed the following year by 

Green and the baulks between the still-open squares were removed. New squares were 

excavated to the east and south and an additional trench was opened well to the east of the main 

excavation (Davidson and Leach in press).  

A large collection of artefacts and faunal remains were recovered from this excavation 

sixty years ago. The occupation has been described primarily as an adze manufacturing site 
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(Davidson and Leach in press), which utilised a near by source of greywacke. Large numbers 

of adzes in various stages of manufacture were recovered alongside other artefacts such as bone 

and shell fish hooks, lure shanks, bone needles, a bird spear point, and a seal tooth pendant 

(Davidson and Leach in press). Faunal remains include shellfish, sea mammals, birds and 

marine fish. The site has a complex stratigraphic history (see Davidson and Leach in press for 

a full summary of the stratigraphic complexity), but radiocarbon dates (Figure:4.2.10) suggest 

a relatively brief period of occupation ranging from c.a. 1300-1500 A.D. The Pig Bay material 

was taken to Canberra in 1961 when Golson took up an appointment at the Australian National 

University. It was carefully catalogued, and some analysis was undertaken before being 

returned to New Zealand in 1976. Unfortunately, at some point, a considerable amount of 

material (mostly faunal remains) went missing (Davidson and Leach in press). Twenty-three 

complete adzes or preforms were available for this research.  

Figure 4.4.9: Calibrated radiocarbon dates from N38/21 (Pig Bay).  

Golson and Brothers obtained two radiocarbon dates from their section. The first from 

shell immediately below the primary deposit of volcanic ash (NZ0220), the other from burnt 

twigs from a hangi further up in the section (NZ0221). The date from immediately below the 

ash was supported by a similar result (0222) for burnt twigs beneath the ash layer elsewhere 

on the island (Davidson and Leach in press). Apart from a ‘fist sized lump of chipped 

greywacke, much rolled but apparently flaked by human activity’ (Golson and Brothers 1959: 

574) found immediately beneath the primary deposit of Rangitoto ash in the east trench of the 

excavation, there was no definite evidence of human activity before the eruption at either 

location (Davidson and Leach in press). However, excavations at the Sunde Site on the west 

coast of the island have revealed evidence of occupation both immediately below the ash and 

immediately above the eruption.  

R11/12 Maungarei (Mt Wellington): 5 specimens  
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R11/12 (Maungarei) is one of the four largest of some 30 cones in the Auckland 

volcanic field which were once sites of Maori settlements. Situated in the eastern part of the 

Tamaki Isthmus, not far from the western bank of the Tamaki Estuary, Maungarei is a dominant 

feature in this part of Auckland. The summit, around 134m above sea level, provides one of 

the best panoramic views of the region. The archaeological features on some of the main 

surviving cones have been mapped extensively (for example Fox 1977), but excavations have 

been relatively few, and all have been salvage projects in response to further degradation to the 

sites. Some of the most extensive of these were a series of excavations carried out on Maungarei 

between 1960 and 1972 (Davidson 2011). These excavations revealed a complex history of 

terrace construction and use, reflecting repeated occupations in the 16th and 17th centuries 

(Davidson 2011). The crater rim was extensively modified in the 18th century, after which the 

use of the site seems to have ceased. Occupation of the cone was probably prompted by the 

need for defence (Davidson 2011:19), but only the two high points of the rim were actually 

fortified. A major use of the terraces was for roofed storage pits. In total, five excavations took 

place over a twelve-year period beginning in 1960, and have been labelled areas A through E 

by Davidson in a comprehensive report published in 2011. 

These excavations uncovered a relatively small amount of adze material; a complete 

adze, two pieces belonging to another complete adze, part of a small adze or chisel, and two 

other identifiable adze fragments. This material was made available for analysis in this 

research. The butt of a triangular sectioned adze (MW044), and a small, complete adze 

(MW045), were uncovered in Area A. Two parts of a broken preform (AR3993), and a part of 

an adze reused as a hammerstone (AR3952) were both found in Area D. A broken preform 

(AR4047) was also recovered from Area E. 

In the 2011 report, Davidson divides the site into three temporal periods based on 11 

radiocarbon dates presented here in Figure 4.2.11: Samples NZ404, NZ8127, NZA1619, and 

NZ1618 represent the early horizon; NZ7748, NZ7749, NZ7759, NZ7751, and NZ7752 the 

middle horizon; and NZ7747 the late horizon. To summarise, it was interpreted that the main 

period of occupation in Area A and the terraces of Area D on the adjacent outer slopes took 

place over a fairly brief period in the later 1500s and early 1600s, and that there was also 

activity further up on the northeast part of the crater rim at this time. The remodelling of the 

northeast part of the crater rim, and, arguably, also to Area B to the southeast nearer the tithi, 

was a later event resulting in little actual occupation. Whether or not the charcoal dates 

represent a distinct early horizon, evidence indicates that by the time the middle horizon 
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occupation took place, settlement on Maungarei existed in a landscape already modified by 

Maori activity (Davidson 2011:49).   

Figure 4.4.10: Calibrated radiocarbon dates from R11/12 (Maungarei/Mt Wellington). 

R10/1374 Long Bay: 3 specimens 

Archaeological excavations at site R10/1374 (Long Bay) were completed over two 

stages in 2015 and 2016 under the directorship of Matthew Campbell (CFG Heritage) and 

Beatrice Hudson (osteologist). The first was undertaken between the 12th of October and the 

3rd of November 2015, with the second between the 18th January and the 4th of March the 

following year.  Prior to this, two days of exploratory excavations had occurred in January 

2014 following the discovery of koiwi beneath the foundation slab of the existing restaurant. 

This initial archaeological investigation was intended to determine the nature, condition and 

extent of the archaeology, and establish the effects of the proposed restaurant refurbishment on 

the archaeology. A full report for this excavation can be found in Campbell et al. (2014), with 

evidence of both pre-European and early European occupation discovered. A grey, charcoal-

stained layer was found in the test trenches dug to the west and east of the restaurant. The 

eastern trench contained a sparse midden as well as some dog bone which was subsequently 
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dated to cal A.D. 1500-1635 (Campbell et al. 2014). It wasn’t clear at the time weather this 

grey layer was related to the nearby koiwi, but the archaeology and burial practices strongly 

indicated that the koiwi was pre-European Maori. 

The site report for R10/1374 is yet to be completed, but the following summary has 

been provided by Matthew Campbell (pers comm 22 November, 2017).  

The site sits in a fore-dune which runs the length of Long Bay on Auckland’s Hibiscus 

Coast. Maori occupied the leeward side of this dune, where cooking fires and other activities 

would have been sheltered from the wind. Human activity utilising the dune for cooking or 

processing activities would have a negative impact on the vegetation causing localised 

instability of the dune which leads to blowouts (depressions formed by wind erosions on the 

surface), which in turn leads to a deflation basin. These alternating periods of dune stability 

and instability are the reason for the complex stratigraphy identified at the site, with each phase 

of occupation causing dune instability and blowouts. The fact that the cultural layers 

encountered during the excavation are not extensive indicates they may have also partly been 

destroyed through blowouts. Additional occupations may not have survived at all, or survive 

on parts of the dune outside the excavated areas. 

All main cultural layers as well as the intervening windblown sand layers were 

renumbered as phases. Additionally, none of the burials could be assigned to any particular 

layer but there were at least three phases of burial, each of which is given its own number. In 

total, 14 phases were recorded, with phase 1 the first occupation phase of the site and phase 14 

representing the upper layers which had been disturbed by the construction and subsequent 

demolition of the restaurant. Phase 12 is the uppermost undisturbed cultural layer that was 

found at the site. This is probably the phase initially recorded in the 2014 excavation as ‘the 

grey layer’ and the A.D. 1500-1635 date obtained from the dog bone is thought to be associated 

with this phase. A further 11 samples returned radiocarbon dates from the main excavation 

(Figure 4.2.12 ), the results of which place pre-European Maori occupation at Long Bay within 

the early-mid temporal period of the New Zealand sequence. Early occupation may also be 

supported by the archaeology in at least some of the phases, with moa and seal bone found in 

association with artefact styles typical of the early settlement period of New Zealand (e.g. one 

piece moa bone fish hooks) in phases 4 and 5. 
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Figure 4.4.11: Calibrated radiocarbon dates from R10/1374 (Long Bay) 

The known presence of koiwi required a 100% clearance strategy to ensure all human 

bone was recovered. Prior to the excavation, a concrete floor slab was removed under 

archaeological supervision, and the excavations took place within the remaining reinforced 

concrete foundation and extended roughly 2.5m to the west to incorporate the dense midden 

that was visible. The excavations uncovered 80 archaeological features, including 35 fire 

scoops (23 of which were from phase 4), 23 grave cuts, 15 postholes, a small pit, 2 

concentrations of koiwi, 2 fire scoop rake-outs, and two cooking stone caches.  

Among the artefacts recovered were four adze specimens. One complete adze (sample 

843) showing evidence of use, and the mid and blade portion of another adze (sample 1350) – 

also showing evidence of use. These two specimens are associated with phase 7 of occupation 

from which a sample of marine shell (tuatua) returned a calibrated radiocarbon date of A.D. 

1440-1621 (95.4% confidence). The butt of a third adze (sample 780) is associated with phase 

4 of occupation, where a sample of shell (also tuatua) returned a calibrated radiocarbon date of 

A.D. 1417-1589 (95.4% confidence). An adze fragment was also recovered from the 
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excavation, however only the three specimens with identifiable cross-section shapes (samples 

843, 780, and 1350) were analysed for this research.  

R11/1938 and R11/2356 East Tamaki (FPH): 3 specimens  

The archaeological assessment of effects (Bader 2017) and subsequent excavations of 

sites R11/1938 and R11/2356 took place prior to the development of a large commercial 

building on Maurice Paykel Place, East Tamaki, which overlooks part of the Tamaki River 

known as the Pakuranga Creek. R11/1938 is a pre-1900 European homestead with the well 

which served it still open today. Recent survey indicates that it may have been built on top of 

pre-European Maori occupation as signalled by the existence of shell midden. The second site, 

R11/2356, was originally recorded as an area of deflated midden in the north-west corner of 

the development area. However, further patches of more-or-less dense shell mixed into the 

topsoil below ground were observed at the start of the enabling earthworks. A geomagnetic 

survey indicated that further such patches of shell exist all along the coastal strip facing north 

(Bader 2017). This would indicate a substantial Maori garden system of which the previously 

recorded R11/2356 was part of. Therefore, the site number was extended to reflect the probable 

extent of the garden system (Bader 2017). With efforts in place for development to avoid the 

homestead as much as possible, the Maori field system became the focus of archaeological 

investigations. 

The excavations were carried out from June into July 2017. Given the recent completion 

date of the excavations in relation to this research being undertaken, the results of the 

radiocarbon dates have yet to be returned, and specialist analysis has yet to be completed (Dr 

Hans-Dieter Bader, pers comms December 2017). However, as the adze material from the site 

used in this research was found in association with European material culture, it can confidently 

be placed in the late period of the pre-European New Zealand sequence for the purposes of this 

analysis.  

 

4.5: Allocation of temporal periods 

Each site, area, or context as discussed in the above chapter was allocated to one of four 

temporal periods in the New Zealand sequence based on their radio carbon dates (or, as in the 

case of FPH, their association with European artefact [Table 4.4.1]). This enables the adzes 
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from this assemblage to be analysed according to the research aims discussed in earlier 

chapters.   

Early (ca. 1250-1450 
A.D.) 

Early-Mid (ca. 1250 – 
1600 A.D.) 

Mid-Late (ca. 1450-
1800/contact A.D.) 

Late (ca. 1600-
1800/contact A.D.) 

N38/21 (Pig Bay) 
R11/2404 (Masonic 
Tavern) R11/898 (Westfield) R11/859 (NRD) 

R10/31 (Station Bay; 
Undefended) R10/1374 (Long Bay) R11/96 (Taylor’s Hill) 

R10/38 (Station Bay; 
Undefended) 

  

R11/12 (Maungarei/Mt 
Wellington) 

R10/26 (Station Bay Pa) 
R11/1938 and R11/2356 
(FPH) 

Table 4.5.1: Allocated temporal periods for the archaeological assemblage based on 

radiocarbon dates. 

 

4.6: Summary 

The above chapter provides detail on the archaeological assemblage of stone adzes used 

in this research, and the methodology employed to analyse it. In total, 144 artefacts were 

analyzed from 11 different sites or contexts from around the Auckland (Tamaki) region 

spanning the pre-European Maori sequence in New Zealand history. These sites and contexts 

were divided into four temporal periods based on their radio carbon dates, and each artefact 

assigned a period. The distribution of the archaeological assemblage across these periods is 

relatively even. The analysis of the material will be completed in three stages. The first is a 

morphological analysis undertaken to understand the size and shape of the assemblage both as 

a whole and for the individual artefacts to identify any patterns and changes through time. The 

second stage is a typological analysis utilizing two established typologies. One is the formal 

adze typology developed by Roger Duff (1959) which is a reassessment of Skinner’s (1940, 

1943) earlier adze typology and acts as a relevant tool for comparative studies of similar 

research due to its continued wide spread use. The other is an adze use-life state typology 

developed by Turner (2000) which aims to understand the life history of the artefact as it 

entered the archaeological record. The final stage is a geochemical source analysis aimed at 

establishing the raw material type used in the adze manufacture, and to identify its possible 

geological source. The following chapter, chapter 5, presents the results from this analysis.  
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Chapter 5: Results of the Archaeological Assemblage 

 

Chapter 5 presents the results of the analysis of stone adzes from the Auckland 

(Tamaki) region. It was completed in three stages; a morphological analysis intended to record 

the general size and shape of the assemblage as whole, as well as each artefact, and to identify 

any changes in this over time; a typological analysis using the formal typology established by 

Duff and Skinner, and an adze use-life state typology developed by Turner (2000) to determine 

the use-life state of the adze as it entered the archaeological record; and a geochemical sourcing 

analysis completed in order to assign each artefact to a geological source. The chapter is divided 

into three sections corresponding with the three stages of the analysis.  

5.1: Morphological Analysis 

The first step of the analysis involved recording various attributes relevant to the size 

and morphology of the artefacts. In order to better understand the overall size and shape of the 

assemblage, alongside the size and shape of the individual artefacts, and how this may have 

changed over time, it is useful to begin an analysis such as this one by examining the 

morphological properties of the artefacts. The measurements and observation were recorded 

for each specimen within the assemblage, and then the assemblage was divided into the four 

temporal periods which span the pre-European New Zealand sequence. This analysis was 

completed using standard metric measurements and observations. Digital photographs of each 

artefact are presented in Appendix B.  

The complete archaeological assemblage of stone adzes used for this research 

numbered 144 specimens. Tables 5.1.1, 5.1.2, and 5.1.3 show the portion of the adze present 

for each artefact, and the number of morphological attributes able to be measured on the 

assemblage.  

Artefact Type 

Artefact Type Number of Artefacts 

Adze 91% (131) 

Chisel 2.1% (3) 

Adze/Chisel  6.9% (10) 

Total 100% (144) 

Table 5.1.1: Artefact types in the assemblage 
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Portion Early Early-Mid Mid-late Late Total 

Complete 57.9% (22) 54.5% (18) 47.9% (22) 63% (17) 54.9% (79) 

Blade 2.6% (1) 6.1% (2) 17.4% (8) 7.4% (2) 9.0% (13) 

Mid    3.7% (1) 0.7% (1) 

Butt 23.7% (9) 6.1% (2) 13% (6) 7.4% (2) 13.2% (19) 

Mid + Blade 10.5% (4) 3% (1) 6.5% (3) 3.7% (1) 6.3% (9) 

Mid + Butt 5.3% (2) 24.2% (8) 13% (6) 7.4% (2) 12.5% (18) 

Identifiable Fragment  6.1% (2) 2.2% (1) 7.4% (2) 3.5% (5) 

Total 100% (38) 100% (33) 100% (46) 100% (27) 100% (144) 

Table 5.1.2: Portion of each artefact present in the assemblage. 

 

Attribute Specimens Measured 

Length 100% (144) 

Length (Complete Adzes only) 54.5% (79) 

Max. Width 100% (144) 

Max Thickness 100% (144) 

Weight 100% (144) 

Weight (Complete Adzes only) 54.5% (79) 

Bevel Angle 62.1% (90) 

Edge Curvature 51% (74) 

Gouge (top) Angle 53.1% (77) 

Cutting Edge Width 70% (100) 

Poll Width 82.1% (119) 

Thickness Relative to Cutting Edge Width 70% (100) 

Shoulder Index 91.7% (133) 

Table 5.1.3: Morphological attributes measured on the assemblage. 

 

For ease of interpretation, the morphological measurements recorded were divided into 

three sections. The first relates to the overall size of the artefact and include the length, 

maximum width, maximum thickness, weight, and poll width measurements. While the 

frequencies of incomplete adzes are useful in addressing questions relating to depositional 

history and site function, in order to ensure meaningful morphological comparisons across 

time, only the length and weight measurements of complete adzes (where blade, mid and poll 

sections are all present) where included in the analysis. The second section of measurements 

relate to the bevel attributes of the adze and include bevel angle, edge curvature, gouge angle, 

and cutting edge width. The third section of measurements are the morphological ratio 

measurements, which are useful in identifying patterns in form and cross-section shape over 

time. These include the cross-section area, thickness relative to blade width, shoulder index, 
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length relative to thickness, and length relative to width. The descriptive statistics for these 

measurements for the assemblage as whole are presented in Tables 5.1.4, 5.1.5, and 5.1.6. 

Table 5.1.4: Descriptive statistics for the general size measurements. 

Table 5.1.5: Descriptive statistics for the bevel attribute measurements. 

 

Table 5.1.6: Descriptive statistics for the morphology ratio measurements. 

The assemblage was then divided into four temporal periods spanning the pre-European 

Maori sequence based on the radiocarbon dates from each of the eleven sites/contexts used in 

this research (Chapter 4). Each artefact was then allocated a time period. The temporal periods 

are as follows: Early (ca. 1250 – 1450 A.D); Early-Mid (ca. 1250 – 1600 A.D.); Mid-Late (ca. 

1450-1800/contact A.D.); and Late (ca. 1600-1800/contact A.D). Tables 5.1.7 – 5.1.10 present 

the descriptive statistics for the morphological measurements across the four temporal periods.  

 

 

Descriptive Statistics 

Length_Complete 

N Range Minimum Maximum Mean Std. Deviation Variance 

79 196.9 23.1 220 92.8 48 2305.6 

MaxWidth 144 63.7 8.9 72.6 43.2 13.5 181.4 

MaxThickness 144 57 6 63 25.3 11 119.9 

Weight_Complete 79 856.7 2.4 859.1 180.6 211.6 44783.8 

Poll_Width 118 45.3 8.9 54.2 28.8 9.3 86.2 

Valid N (listwise) 79       
 

Descriptive Statistics 

Bevel_Angle 

N Range Minimum Maximum Mean Std. Deviation Variance 

90 50 20 70 43.6 13.1 171.5 

Edge_Curvature 74 260 0 260 83.9 69.4 4821.4 

Gouge_Angle 77 25 0 25 5.5 7.1 51.1 

Cutting_Edge_Width 100 62.7 6.3 69 38.6 15.3 235.7 

Valid N (listwise) 70       
 

Descriptive Statistics 

Cross_Section_Area 

N Range Minimum Maximum Mean Std. Deviation Variance 

144 2660.2 0 2660.2 863.8 606 367291.1 

Thickness_Relative_Blade_Width 100 4.2 0.3 4.4 1.9 0.7 0.5 

Shoulder_Index 132 97.2 27.2 124.4 61.6 18.2 331.7 

Complete_Length_Relative_Complete_Thickness 79 1.4 0.7 2.1 1.4 0.3 0.1 

Log_Complete_Length_Relative_Complete_Width 79 1.4 0.2 1.6 0.8 0.3 0.1 

Valid N (listwise) 75       
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Table 5.1.7: Descriptive statistics for the early period morphology measurements. 

Table 5.1.8: Descriptive statistics for the early-mid period morphology measurements 

Descriptive Statistics for the Early Period 

Length_Complete 

N Range Minimum Maximum Mean Std. Deviation Variance 

22 160 60 220 122.6 55.1 3035 

MaxWidth 38 40 26 66 41.1 11 120.1 

MaxThickness 38 57 6 63 24.2 11.8 138.2 

Weight_Complete 22 800 27.4 827.3 247.7 259.8 67513.3 

Poll_Width 33 29 12.1 41 26.9 6.8 45.7 

Bevel_Angle 22 50 20 70 40.8 13.6 184.7 

Edge_Curvature 20 260 0 260 111.8 84 7050.7 

Gouge_Angle 20 20 0 20 4 6.6 43.7 

Cutting_Edge_Width 26 52.9 15.1 67.9 38.7 13.2 173.7 

Cross_Section_Area 38 2316.8 125.7 2442.5 833.6 541.2 292860 

Thickness_Relative_Blade_Width 26 4.1 0.4 4.4 2 0.9 0.7 

Shoulder_Index 38 96.4 28 124.4 62.8 22.6 512.7 

Complete_Length_Relative_Complete_Thickness 22 0.9 1.2 2 1.6 0.3 0.1 

Log_Complete_Length_Relative_Complete_Width 22 1.1 0.5 1.6 1 0.3 0.9 

Valid N (listwise) 16       
 

Descriptive Statistics for the Early-Mid Period 

Length_Complete 

N Range Minimum Maximum Mean Std. Deviation Variance 

18 135.5 46.8 182.3 87.8 34.9 1214.171 

MaxWidth 33 46.8 22.5 69.3 42.4 11.5 132.879 

MaxThickness 33 37.8 7.6 45.3 25 10.5 110 

Weight_Complete 18 563.3 22.4 585.7 131.9 155.6 24225.9 

Poll_Width 29 40.5 10.6 51.1 28.7 9.1 82.7 

Bevel_Angle 20 40 20 60 38.8 13 167.7 

Edge_Curvature 19 150 0 150 59.7 45.3 2054.1 

Gouge_Angle 19 10 0 10 1.8 3.8 14.5 

Cutting_Edge_Width 23 52 10.9 62.9 34.9 13.6 185.7 

Cross_Section_Area 33 2518.3 0 2518.3 789.1 581.9 338655.5 

Thickness_Relative_Blade_Width 23 3.4 0.8 3.7 1.9 0.8 0.7 

Shoulder_Index 29 74.3 27.2 101.6 61.8 20.4 417.9 

Complete_Length_Relative_Complete_Thickness 18 1.1 0.8 1.9 1.5 0.3 0.1 

Log_Complete_Length_Relative_Complete_Width 18 1.3 0.3 1.6 0.8 0.3 0.1 

Valid N (listwise) 8       
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Table 5.1.9: Descriptive statistics for the mid-late period morphology measurements. 

Table 5.1.10: Descriptive statistics for the late period morphology measurements. 

Figures 5.1.1 – 5.1.13 present distribution plots of the general size measurements, bevel 

attributes and morphological ratio measurements across the four temporal periods.   

Descriptive Statistics for the Mid-Late 

Length_Complete 

N Range Minimum Maximum Mean Std. Deviation Variance 

22.0 184.6 23.1 207.7 85.4 41.8 1744.2 

MaxWidth 45.0 60.1 8.9 69.1 46.9 13.2 174.4 

MaxThickness 45.0 41.5 6.3 47.8 27.8 9.9 97.8 

Weight_Complete 22.0 856.7 2.4 859.1 191.9 215.3 46372.1 

Poll_Width 35.0 45.3 8.9 54.2 32.8 9.9 98.9 

Bevel_Angle 27.0 50.0 20.0 70.0 47.6 12.8 164.2 

Edge_Curvature 17.0 170.0 0.0 170.0 84.4 49.2 2421.5 

Gouge_Angle 21.0 20.0 0.0 20.0 5.2 6.0 36.2 

Cutting_Edge_Width 30.0 62.0 7.1 69.1 42.1 15.8 248.1 

Cross_Section_Area 45.0 2660.2 0.0 2660.2 1119.1 599.3 359148.7 

Thickness_Relative_Blade_Width 30.0 1.9 0.7 2.6 1.7 0.5 0.2 

Shoulder_Index 44.0 56.6 33.5 90.1 59.5 13.4 178.7 

Complete_Length_Relative_Complete_Thickness 22.0 0.6 1.0 1.6 1.3 0.2 0.0 

Log_Complete_Length_Relative_Complete_Width 22.0 1.1 0.3 1.4 0.7 0.3 0.1 

Valid N (listwise) 13.0       
 

Descriptive Statistics for the Late Period 

Length_Complete 

N Range Minimum Maximum Mean Std. Deviation Variance 

17.0 137.9 23.4 161.2 69.0 41.9 1756.8 

MaxWidth 27.0 61.2 11.4 72.6 40.2 17.5 306.5 

MaxThickness 27.0 49.4 6.8 56.2 23.5 12.0 143.6 

Weight_Complete 17.0 530.4 3.8 534.2 131.0 177.4 31454.4 

Poll_Width 21.0 28.2 10.8 39.0 25.0 9.9 97.8 

Bevel_Angle 21.0 39.0 26.0 65.0 46.1 11.7 136.4 

Edge_Curvature 18.0 260.0 0.0 260.0 78.1 82.3 6768.1 

Gouge_Angle 17.0 25.0 0.0 25.0 11.6 8.4 71.0 

Cutting_Edge_Width 21.0 62.4 6.3 68.7 37.6 18.7 350.5 

Cross_Section_Area 27.0 1791.8 0.0 1791.8 600.7 597.5 356986.9 

Thickness_Relative_Blade_Width 21.0 2.1 0.5 2.5 1.8 0.6 0.4 

Shoulder_Index 21.0 53.0 43.9 96.9 63.4 15.5 239.0 

Complete_Length_Relative_Complete_Thickness 17.0 1.0 0.7 1.7 1.3 0.2 0.0 

Log_Complete_Length_Relative_Complete_Width 17.0 1.2 0.2 1.3 0.7 0.4 0.1 

Valid N (listwise) 15.0       
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Figure 5.1.1–5.1.5: Distribution of general size measurements over time. 
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Figure 5.1.6–5.1.9: Distribution of bevel attributes over time. 

 

 

 

 

  

 



93 
 

 

Figure 5.1.10–5.1.13: Distribution of morphology ratio measurements over time. 

 

5.2: Typological Analysis 

The second stage in the characterisation of stone adzes is a typological analysis which 

employed two different typologies. The first assigns each artefact in the assemblage to a 

particular type within the formal typology established by Duff (1959). Where the Duff typology 

proved too restrictive to account for all the variation in adze types, the original typology 

developed by Skinner (republished in 1974) was used. Adzes were assigned a type using the 

criteria established by Duff in 1959 (detailed in chapters 3 and 4), which combined cross-

section shape with general morphological measurements and observations.  

A second typological analysis was conducted utilising the recently developed adze state 

typology, which seeks to understand the use-life history of the material as it entered the 

archaeological record. Artefacts were assigned a use-life state based on the criteria established 

by Turner (2000), explained in chapter 4.  

  

Duff/Skinner Typology 

During the physical analysis of the assemblage, the cross-section shape of each artefact 

was recorded using, where possible, one of the nine most common Polynesian adze cross-

section shapes. However, what was discovered in the course of the research was that not many 

artefacts fit nicely into a given shape category. Most did however, fit into some variation of the 

common cross-section shapes (for example, rough rectangular). This being the case, new 

categories relating to the common cross-section shapes had to be created for this analysis 

(Table 5.2.1). These categories were then coupled with butt modification observations and size 

measurements and used to tentatively assign the artefacts to a Duff or Skinner type.  
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Given the importance Duff and Skinner both place on cross-section shape in assigning 

types, the frequencies of these for each temporal period, and for the overall assemblage, are 

presented in Table 5.2.1.  

Distribution of Cross-section Shapes 

Cross-section Shape Early Early-Mid Mid-Late Late Total 

Lenticular 15.8% (6)  4.3% (2)  5.6% (8) 

Oval 2.6% (1)  6.5% (3)  2.8% (4) 

Oval/Quadrangular 7.9% (3)  6.5% (3)  4.2% (6) 

Plano-Convex 10.5% (4) 9.1% (3) 4.3% (2) 3.8% (1) 6.9% (10) 
Plano-
Convex/Triangular  12.1% (4) 6.5% (3)  4.9% (7) 

Quadrangular   3% (1)  22.2% (6) 4.9% (7) 

Rough Trapezoid  9.1% (3) 6.5% (3) 18.5% (5) 7.6% (11) 

Trapezoid 7.9% (3) 12.1% (4) 6.5% (3) 7.4% (2) 8.3% (12) 

Rectangular/Trapezoid 21.1% (8) 9.1% (3) 10.1% (5) 18.5% (5) 14.6% (21) 

Rough Rectangular  33.3% (11) 15.2% (7) 18.5% (5) 16% (23) 

Rectangular 23.7% (9) 3% (1) 15.2% (7) 11.1% (3) 13.9% (20) 

Triangular  10.5% (4) 9.1% (3) 6.5% (3)  6.9% (10) 

Irregular   10.1% (5)  3.8% (5) 

Total 100% (38) 100% (33) 100% (46) 100% (27) 100% (144) 

Table 5.2.1: Distribution of cross section shapes across temporal periods. 

 

 Using predominantly cross section shape, but also combining the other criteria 

developed by Duff and Skinner, and detailed in chapters 3 and 4, each artefact was assigned a 

type. The distributions of these are tabled across the temporal periods (Table 5.2.2).  
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Duff/Skinner Typology 

Type Early Early-Mid Mid-Late Late Total 

1A 7.9% (3) 3% (1) 2.2% (1) 11.1% (3) 5.6% (8) 

1B 2.6% (1)    0.7% (1) 

2A 5.3% (2)    1.4% (2) 

2B 21.1% (8) 33.3% (11) 56.6% (26) 48.1% (13) 40.3% (58) 

2C 7.9% (3) 12.1% (4) 2.2% (1) 11.1% (3) 7.6% (11) 

3A 2.6% (1) 3% (1)   1.4% (2) 

3B  6.1% (2)   1.4% (2) 

3C 5.3% (2)    1.4% (2) 

3D 2.6% (1) 3% (1)   1.4% (2) 

4A 2.6% (1)  4.3% (2)  2.1% (3) 

4B 2.6% (1)  4.3% (2)  2.1% (3) 

4C 5.3% (2) 3% (1)   2.1% (3) 

4D 5.3% (2) 3% (1) 8.7% (4) 3.7% (1) 5.6% (8) 

Skinner 2A 5.3% (2)    1.4% (2) 

Skinner 4  6.1% (2)   1.4% (2) 

Skinner 6    7.4% (2) 1.4% (2) 

Skinner 8 15.8% (6)    4.2% (6) 

Skinner 9  6.1% (2)   1.4% (2) 

Does not fit Classification 7.9% (3) 21.2% (7) 21.7% (10) 18.5% (5) 17.4% (25) 

Total 100% (38) 100% (33) 100% (46) 100% (27) 100% (144) 

Table 5.2.2: Distribution of Duff/Skinner types across the temporal periods. 

 

Use-Life ‘States’ Typology – Turner (2000) 

Following the criteria developed by Turner (2000), and detailed here in chapters 3 and 

4, each artefact was assigned a use-life state. The frequencies of these types are tabled across 

the four temporal periods (Table 5.2.3). 

Turner (2000) Use-Life Typology 

Type Early Early-Mid Mid-Late Late Total 

Roughout 18.2% (7) 15.2% (5) 2.2% (1)  8.3% (12) 

Rough Preform      
Primary Preform 2.6% (1)    5.6 (8) 

Preform 15.8% (6) 12.1% (4) 26.1% (12) 11.1% (3) 18.8% (27) 

Reworked Preform 5.3% (2) 3% (1) 2.2% (1)  2.8% (4) 

Primary   6.1% (2) 13% (6) 3.7% (1) 8.3% (12) 

Repaired/Modified 5.3% (2) 3% (1)   2.1% (3) 

Attempted Rework 7.9% (3)  13% (6) 7.4% (2) 6.9% (10) 

Reworked 39.5% (15) 45.5% (15) 41.3% (19) 59.3% (16) 37.5% (54) 

Broken Reworked 5.3% (2) 15.2% (5) 2.2% (1) 18.5% (5) 9.7% (14) 

Total 100% (38) 100% (33) 100% (46) 100% (27) 100% (144) 

Table 5.2.3: Distribution of use-life states across the temporal periods. 
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5.3: Geochemical Sourcing Analysis  

The final stage of the analysis of stone adzes involved a geochemical characterisation 

using portable X-Ray Fluorescence (pXRF) in order to assign each artefact a raw material type, 

and the raw material to a possible geological source. The first step in this process was to identify 

any pounamu artefacts in the assemblage. Previous research has shown that pounamu has very 

low readings of most elements commonly used to distinguish between raw material types that 

have archaeological significance in New Zealand (Kleinholz 2011), and can be sourced to the 

west coast of the South Island of New Zealand. Three artefacts were easily identified as 

pounamu, and were removed from the analysis. The next step used a bivariate analysis to 

cluster the remaining artefacts into raw material types (Figure 5.3.1). The artefacts were best 

separated into distinct groups using the elements Fe203 and Ti02.  

Figure 5.3.1: Artefact Clusters. 

 

Following this, the artefacts were compared against a geochemical source reference 

database, created at the University of Auckland, of known raw material types and sources 

which were exploited in the manufacture of stone adzes (Figure 5.3.2 and 5.3.3). 
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Figure 5.3.2: Tahanga basalt and Motutapu greywacke raw material sources from the 

reference database. 
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Figure 5.3.3: Artefacts compared against the source database. 

 

The analysis indicated two known raw material types; basalt and greywacke. These two 

rock types can be separated using the major elements Ti02 and Fe203, and using the 

geochemical source database, the basalt artefacts can be sourced to the Tahanga quarry on the 

Coromandel Peninsula, and the greywacke to the Hauraki Gulf, most likely to what is 

commonly known as Motutapu greywacke (Figure 5.3.3). Five artefacts from the assemblage 

could not be confidently assigned to a geological source in this analysis.  

 

After each artefact was assigned a source (Figure 5.3.4), the distribution of raw 

material was recorded across all sites and contexts used in this research (Table 5.3.1), and 

across the four temporal periods (Figure 5.3.5).  
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Raw Material Distribution Across sites Early  Early-mid  Mid-late   Late   Totals 

Source/material N38/21 R10/31  R11/2404 R10/1374  R11/898 R11/96 R11/12  R11/859 R10/38 R10/26 R11/2356   

Count 

Motutapu Greywacke 21 13  26 2  6 29 4  15 1  2  119 

Tahanga Basalt 2   3 1   2 1  6  1 1  17 

Pounamu       2    1     3 

Unknown 2     1       2               5 

Total 25 13  30 3  8 33 5  22 1 1 3  144 

Percent 

Motutapu Greywacke 84.0 100.0  86.7 66.7  75.0 87.9 80.0  68.2 100.0  66.7  82.6 

Tahanga Basalt 8.0   10.0 33.3   6.1 20.0  27.3  100.0 33.3  11.8 

Pounamu       25.0    4.5     2.1 

Unknown 8.0     3.3       6.1               3.5 

 

Table 5.3.1: Artefact raw material distribution across the sites/contexts used in this research. 
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Figure 5.3.4: Artefacts assigned to raw material type. Bar lengths indicate proportions (%), 

Counts are shown inside/above the bars.  

 

 

 

 

Figure 5.3.5: Artefact raw material distribution across temporal periods. Bar lengths indicate 

proportions (%). Counts are shown inside bars. 
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The final step in the geochemical source analysis was to record the distribution of raw 

material across both the Duff/Skinner typology and the Use-Life typology. The results are 

tabled below (Tables 5.3.1 and 5.3.2). 

Raw Material Distribution Across Duff/Skinner Types 

Type Motutapu  Tahanga Pounamu Unknown Total 

1A 5% (6) 11.8 % (2)   5.6% (8) 

1B  5.9% (1)   0.7% (1) 

2A 1.7% (2)    1.4% (2) 

2B 42% (50) 41.2% (7)  40% (2) 41% (59) 

2C 8.4% (10) 5.9% (1)   7.6% (11) 

3A 0.8% (1) 5.9% (1)   1.4% (2) 

3B 1.7% (2)    1.4% (2) 

3C 1.7% (2)    1.4% (2) 

3D 1.7% (2)    1.4% (2) 

4A 1.7% (2) 5.9% (1)   2.1% (3) 

4B  5.9% (1)  40% (2) 2.1% (3) 

4C 1.7% (2)    1.4% (2) 

4D 0.8%  (5)  100% (3)  5.6% (8) 

Skinner 2A 1.7%  (2)    1.4% (2) 

Skinner 4 1.7%  (2)    1.4% (2) 

Skinner 6 0.8%  (1) 5.9% (1)   1.4% (2) 

Skinner 8 5% (6)    4.2% (6) 

Skinner 9 0.8%  (1) 5.9% (1)   1.4% (2) 

Does not fit Classification 13.4 (23) 5.9% (1)  20% (1) 17.4% (25) 

Total 
100% 
(119) 100% (17) 100% (3) 100% (5) 100% (144) 

Table 5.3.2: Raw material distribution across the Duff/Skinner typology. 

 

Raw Material Distribution Across Use-life States 

Use-Life State Motutapu Tahanga Pounamu Unknown Total  
Roughout 10.9% (13)     9% (13)  
Rough Preform          
Primary Preform          
Preform 16.8% (20) 11.8% (2)  75% (4) 18.1% (26)  
Reworked Preform 3.4% (4)     2.8% (4)  
Primary  4% (8) 5.9% (1)    6.3% (9)  
Repaired/Modified 1.7$ (2) 5.9% (1)    2.1% (3)  
Attempted Rework 4% (8) 17.3% (3)    7.6% (11)  
Reworked 44.5% (53) 41.8% (7) 100% (3) 25% (1) 44.4% (64)  
Broken Reworked 9.2%(11) 17.3% (3)     9.7% (14)  
Total 100% (119) 100% (17) 100% (3) 100% (5) 100% (144)  

Table 5.3.3: Raw material distribution across the use-life state typology (Turner 2000). 
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5.4: Summary 

The above chapter presents the results of the analysis of stone adzes from the Auckland 

(Tamaki) region. This was completed in three stages. The first stage was a morphological 

analysis which measured and recorded various attributes which can be used to understand the 

general size and morphology of each artefact, as well as the assemblage as a whole, and be 

used to identify changes in these over time. The results indicate that there is a certain amount 

of reduction in the overall size and shape of the artefacts over time (Figures 5.1.1-5.1.5). The 

general trend is towards lighter, smaller adzes, with a range of different cutting edge widths, 

which would be expected if an emphasis was placed on curation as strategy. The ratio 

measurements, in particular the shoulder index, also shows a smaller range in cross section area 

size, possibly indicating a move towards a standardisation of cross-section form (Figure 5.1.10-

5.1.13) However, while the distribution of cross-section shapes (Table 5.2.1) indicates 

consistent use of rectangular shaped artefacts throughout the sequence, the mid-late period 

shows a resurgence in variability of shape, with an increase in almost all others over that time 

period.   

The second stage was a typological analysis which involved assigning each artefact to 

two different typologies; the formal adze typology established by Skinner and developed by 

Duff, and the use-life states typology developed by Turner (2000). The results of the analysis 

indicate an importance of Duff’s rectangular, untanged, type 2B adze, with an increasing 

dominance of this type as time goes on (Table 5.2.2). Type 2B make up round half of both the 

mid-late and late period assemblages. The analysis also indicates a decrease in the variety of 

Duff and Skinner types through time, which aligns with the standardisation of the shoulder 

index seen in the morphological analysis. Three small pounamu chisels were also identified, 

with the potential of a few other chisels made from other material which were assigned to type 

4D. 

The results of the use-life state typology analysis were interesting, indicating the 

presence of most types in all temporal periods (Table 5.2.3). The results also indicate the 

percentage of preform adzes remain fairly consistent over the four temporal periods, with 

unfinished and primary adzes constituting almost half of the mid-late period assemblage. Once 

again the mid-late period appears to buck any patterning, with a general increase in roughouts, 

preforms, and primary adzes evident over this time. Furthermore, reworked adzes dominant all 
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temporal periods, including the early period, where one might expect more unfinished and 

primary adzes.  

The final stage was a geochemical source analysis which was used to assign each 

artefact to a raw material type, and the raw material to a possible geological source. The results 

indicate that over 80% of the assemblage can be assigned to Motutapu greywacke with around 

10% to the Tahanga basalt quarry (Figure 5.3.4). The use of greywacke remained constant over 

time. Interestingly, there is a slight increase in the use of Tahanga basalt during the late period. 

Pounamu chisels do not appear until later in the sequence in this assemblage. Once an artefact 

was assigned a raw material type, it was then compared to both the Duff/Skinner typology and 

Turner’s use-life typology. This analysis showed a relatively even distribution of raw material 

type across all types throughout these different typologies (Tables 5.3.2 and 5.3.3). 
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Chapter 6: Discussion of the Archaeological Assemblage 

 

This chapter combines the results of the three stages of analysis presented in the 

previous chapter into a discussion of stone adzes from the Auckland region and how this 

assemblage relates to the New Zealand pre-European model of change through time. 

6.1: Discussion 

This research analysed 144 artefacts of which the large majority (91%) were classified 

as adzes. The remainder were either the functionally different chisels (2.1% [see Chapter 3]), 

or the possibility of either small adzes or chisels (6.9%). The analysis was completed on 

specimens which had been excavated from well documented sites or contexts with 

accompanying radiocarbon dates. Using the radiocarbon dates, each site or context was 

assigned one of four temporal periods spanning the pre-European Maori sequence. While any 

identifiable adze piece (either blade, mid, butt or a combination of these), or an adze fragment 

where a cross section shape was discernible, was included in this research, almost 55% of the 

total assemblage was made up of complete adzes (in the sense that the blade, mid-section and 

butt were all present). Furthermore, complete specimens constituted at least around 50% of the 

adzes in each temporal period. While the incomplete adzes proved useful in analysing cross 

section shape and form, and assigning artefacts to the different typologies, and in future may 

provide information on site distribution and function, the complete adzes proved most valuable 

in identifying any shifts and changes in morphology through time.  

The morphological analysis aimed at understanding the size and shape of the 

assemblage as a whole, as well as individual artefacts, and to identify any changes or patterns 

in these over time. The morphological aspects of an adze may give insight into the function or 

specific purposes of the tool. The relationship between some morphological features and 

function has been discussed in detail by Turner (2000). For example, the width of the blade is 

a valuable functional feature of an adze. The wider the blade, the greater the surface area that 

can be cleaned down per stroke. Also, the longer the adze, the longer the stroke, which has a 

similar beneficial outcome (Turner 2000:104). However, the wider the blade, the longer the 

bevel and butt must be to accommodate an effective adze strike. If the bevel is too short, it will 

steepen the edge angle causing too much friction against the wood. If the butt is too short it 

will make contact with the wood during the strike thereby restricting the follow through. Turner 
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(2000) established that in order to remove excess wood quickly and efficiently, different sets 

of actions using different kinds of adzes were required. Larger adzes were used at higher angles 

of attack with far greater force in order to penetrate more deeply and remove larger chunks of 

wood. These adzes needed to be heavy with a thick cross-section supported behind high angled 

bevels to avoid breakage and blade damage and to overcome the greater resistance of the wood 

(Turner 2000:104). Different blade widths also had different effects (Dickson 1981). For 

example, a large adze with its weight concentrated behind a narrow blade edge could impact 

on a smaller surface area and penetrate more deeply. Overall, edge angle coupled with features 

such as length, weight, cross-section thickness and blade width emerged from Turner’s 

research as significant for understanding how an adze functioned, and the types of tasks it was 

best suited to. Turner directly relates these certain morphological attributes, especially among 

the larger classes of adzes, to function, expanding on the basis of earlier discussion from 

scholars such as Roger Duff (1959) that the so called ‘Archaic Adze Kit’ contained specific 

tools for specific purposes. As explained in earlier chapters, through various processes and 

different influences (e.g. raw material use, increased regionalisation and shifting 

communication networks), this has been argued to have changed over time, culminating in a 

smaller, more versatile adze, with a more standardised cross section form – namely a Duff Type 

2b.  

The distribution of general size measurements from this assemblage indicates that there 

is an overall reduction in the size and shape of the artefacts over time (Figures 5.1.1-5.1.10). 

The general trend is towards lighter, shorter adzes, however still maintaining variation in 

cutting edge widths, maximum width, and thickness. The complete length relative to complete 

thickness ratio, and the complete length relative to complete width ratio, alongside the shoulder 

index ratio display reduced variation over time. Previous research conducted on Pacific adzes 

(e.g. Buck 1923; Emory 1968; McAlister 2011) have shown that a decrease in the range of 

these ratio measurements may indicate an increasing standardisation in adze shape and form.  

This overall reduction in the size and shape of the assemblage, coupled with a possible 

increase in a more standardised adze form would initially support, in general, the existing 

model of change as applied to New Zealand adzes. However the timing, and rates of change 

within this general trend are much more variable, as evidenced by the distribution of cross-

section shapes, alongside the distribution of Duff/Skinner types, and the distribution of use-life 

states over time from this assemblage (Tables 5.2.1-5.2.3). While there is a shift away from a 

range of different cross section shapes and Duff types towards predominantly rectangular adzes 
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indicating that the rectangular form became the eventual standard shape, there is a distinct 

resurgence in variability of other shapes during the mid-late temporal period. This would 

indicate, at least in the Auckland region, that any change through time is not a linear 

progression, despite the end result supporting the dominance of a smaller more versatile 

rectangular tool. Furthermore, as appose to the rectangular Duff Type 2B adze becoming the 

dominant tool during the later temporal periods, in this assemblage 2B adzes were 

proportionately strong throughout the sequence, indicating that that particular adze form may 

have always been considered important.  

Similarly, the typological analyses which employed Turner’s use-life typology yielded 

interesting results. The model of change as applied to New Zealand indicates that shifting 

spatial interactions and communication networks over the course of New Zealand’s pre-

European history, in particular over the formation period (Barber 1996; Walter et al 2006), 

would predict a change in the types of raw material being exploited for the manufacture of 

adzes in the Auckland region. In particular a move away from exotic high-quality stone (e.g. 

Tahanga basalt) to a reliance on less quality local rock. This change would bring with it an 

increase in repaired, modified, and reworked adzes as higher-quality material became scarcer. 

However, rather than having a somewhat limited distribution towards the latter end of the 

sequence, repaired and modified adzes fail to feature in the mid-late and late periods, while 

reworked adzes dominate all four temporal assemblages including the early period, where the 

assemblage is predicted to be made up of primary adzes used to form the ‘Archaic Adze Kit’. 

Furthermore, preform and primary adzes, which are thought to be a significant indicator of 

early adze manufacturing sites, or ‘working floors’ (Smith and Leach 1996; Turner 1994, 2000, 

2005), continue to contribute noticeably to the later assemblages of tools. Based on this 

typological analysis, arguments similar to those proposed by Groube (1976) in the Coromandel, 

could be made here which would infer that the Auckland region retained elements of the early 

(or ‘Archaic’) period for longer than other parts of the country due to the retention of what are 

considered older adze forms (e.g. Duff types 1A, 2C, 4A, 4D, and Turner’s preform and 

primary adzes). However, while the possibility is there, Auckland, like the Coromandel 

peninsular, may be viewed slightly differently to other regions given the prominence and 

relatively continued easy access to high quality raw material. In the Coromandel it was Tahanga 

basalt, in Auckland it is greywacke from the Hauraki Gulf; the raw material source that 

dominates this assemblage.  
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Given the dominance of reworked tools in all four temporal periods (Table 5.2.3), 

curation as a strategy (chapter 3) must have been important throughout the pre-European 

sequence. Despite the relative proximity of a high quality greywacke raw material source in 

the Hauraki Gulf, the high numbers of reworked adzes from this assemblage indicates that it 

was preferable to repair and rework tools in order to maximise tool use time, then to begin the 

manufacturing process all over if a tool was to break.   

The final stage in this research of stone adzes from around Auckland was a geochemical 

sourcing analysis intended to assign each artefact to a raw material type, and that raw material 

to a geological source. The clustering of artefacts from the bivariate analysis indicated that 

there were three main raw material types (with some unknowns) being utilised in the 

manufacture of artefacts: Motutapu greywacke, Tahanga basalt and South Island pounamu 

(greenstone [see Kienholz 2011 for research around pounamu source locations]). The vast 

majority of which are assigned to Motutapu greywacke (82.7% [Figure 5.3.4]).  

The raw material temporal distribution analysis indicates greywacke was always an 

important raw material source across all temporal periods and sites/contexts. Interestingly, the 

use of Tahanga basalt also remains fairly consistent, with even a slight increase towards the 

late period (Figure 5.3.4). This is potentially significant as the New Zealand model would 

predict, given an increase in regionalisation and shifting and contracting spatial interactions 

and communication networks (Barber 1996), a decrease in its use. However, the sample of 

Tahanga basalt from this assemblage is small (11.8%), and is generally evenly distributed 

across all sites and contexts. Furthermore, the artefacts manufactured from the source are all 

highly reworked, potentially indicating several generations’ worth of use (Turner 2000). 

Pounamu (greenstone) also does not appear until late in the sequence in this assemblage. When 

related to the model this is potentially interesting as the closest source of the rock is the west 

coast of the South Island, but again, there were only three artefacts, and all were heavily 

reworked small chisels (Tables 5.3.2 and 5.3.3). 

Proportionately, there is a fairly even distribution of raw material sources across the 

Duff/Skinner typology (Table 5.3.2) with both greywacke and Tahanga basalt being used to 

make similar types of adzes. This indicates that there is no preference of one raw material type 

over the other for manufacturing particular types of adzes, except, perhaps, the pounamu 

chisels. But again, these artefacts need to be viewed with caution as they are small and heavily 

reworked and could well have begun there use-life as something larger.  
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A similar situation is evident with the distribution of raw material types across use-life 

states (Table 5.3.2). Motutapu greywacke and Tahanga basalt are fairly evenly distributed 

across the different use-life states, with the majority of both sources being reworked adzes. 

There are however, no roughouts present in this assemblage manufactured from Tahanga 

basalt. This is to be expected given the proximity of the Auckland sites to the greywacke 

sources, coupled with previous research (e.g. Turner 2005) indicating that the roughing-out 

stage of the manufacture process were mostly completed at, or near, the Tahanga quarry. What 

is potentially significant here are the four preforms which were unable to be confidently 

assigned a raw material type and assigned to a geographical location (Figure 5.3.4). These 

artefacts constitute a significant percentage of the preforms present in the assemblage.  

 

6.2: Summary 

This research analysed an assemblage of 144 artefacts from 11 different sites/contexts 

from around the Auckland (Tamaki) region. The assemblage was divided into four temporal 

periods based on radiocarbon dates which span the pre-European Maori sequence in New 

Zealand. The results are discussed in the context of the New Zealand model of change. 

The morphological analysis indicates that there is an overall reduction in the size and 

shape of the artefacts of the artefacts within the assemblage over time, with a general trend 

towards lighter, shorter adzes. The analysis also indicates a shift away from a range of cross 

section shapes towards a more standardised, rectangular form. This overall reduction in the size 

and shape of the assemblage, coupled with a possible increase in a more standardised adze 

form would initially support, in general, the existing model of change as applied to New 

Zealand adzes. However the timing, and rates of change within this general trend are much 

more variable, as evidenced by the distribution of cross-section shapes, alongside the 

distribution of Duff/Skinner types. This analysis also indicates the particular type of adze (Type 

2B) thought to have emerged from the formative period as the most dominant form, was 

perhaps always considered an important tool.  

The distribution of use-life states over time from this assemblage is also interesting. 

The New Zealand model of change would suggest a move away from unfinished (rough-outs 

and preforms) and primary adzes to assemblages dominated by repaired, modified, and 

reworked adzes as good quality raw material became scarcer. However, rather than having a 

distribution restricted to the later temporal periods, repaired and modified adzes fail to feature 
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in the mid-late and late periods, and reworked adzes dominate all temporal periods. 

Furthermore, preform and primary adzes, which are thought to be a significant indicator of 

early sites, continue to feature in later assemblages of tools. Curation as a strategy therefore, 

must have held significant value for Maori when manufacturing adzes throughout their pre-

European history.  

The geochemical sourcing analysis using pXRF indicated at least three raw material 

types were used in the manufacture of adzes from the Auckland region. One was pounamu 

(greenstone) with its geological source located on the west coast of the South Island, the second 

was basalt from the Tahanga quarry on the Coromandel peninsular, while the third was 

greywacke from the Hauraki Gulf – commonly referred to as Motutapu greywacke. The 

temporal distribution of greywacke and Tahanga basalt remain consistent over the four time 

periods, with a gentle increase in Tahanga adzes during the later periods. Pounamu however, 

despite only three artefacts present, does not appear until late in the sequence. Further analysis 

indicates the possibility of at least two sub-sources of Motutapu greywacke. Interestingly, each 

of the sub-sources were exploited during different temporal periods to each other, and within 

individual sites/contexts, if one sub-source was present, usually the other was not.  

The geochemical source analysis also indicates a fairly even distribution of raw material 

types across both the Duff/Skinner typology as well as the use-life state typology. Both sources 

of Motutapu greywacke and Tahanga basalt appear to be used in similar ways to make similar 

types of adzes. However no rough-outs are manufactured from Tahanga basalt in this 

assemblage. The four preforms which were unable to be geochemically sourced potentially 

pose an interesting question for future research.  
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Chapter 7: Limitations, Future Research and Conclusions 

 

7.1: Limitations to the Current Research  

There were various limitations which presented themselves during the course of the 

current research. A well-known issue that plagues not only this study, but a lot of research in 

New Zealand archaeology, and can be attributed to various factors such as a limited number of 

stratified sites, a relatively short chronology, and the fact that pre-European New Zealand sits 

within a section of the radiocarbon calibration curve containing particularly large ‘wiggles’ 

(Walter et al. 2006), is that of accurate dating. This research relied on (for the most part) 

radiocarbon dates to track any changes in adzes through time. While dating accuracy has 

improved greatly over the past 50 years with an ever decreasing margin of error, and all dates 

in this research used the latest calibration, it is still difficult to pin point the exact moments of 

change within the assemblage of adzes. Related to this are some potential accuracy issues 

around the local marine calibration curve used to calibrated radiocarbon dates taken from 

marine shell around Auckland. The local Delta R widely used is from Muriwai (Petchey et al. 

2008) on the west coast of the North Island, whereas the majority of the shell samples come 

from the Hauraki Gulf.  

Objectively assigning artefacts to types in both typologies was at time also problematic. 

This is due in part to the fact that many of the potential attributes of stone adzes have continuous 

distributions rather than discrete categorical states. For example Polynesian adze cross sections 

are often described using discrete shape categories (e.g Duff 1959). While it may be possible 

to assign an artefact to one of these categories, there are examples of border line cases where 

an obvious category is not immediately apparent. The same can be said when applying the use-

life typology where quantifying the degree of finish on an artefact, for example, can be difficult 

to convert into discrete categories.   

As mentioned, most previous research into stone adzes in New Zealand has been 

completed on material housed in museum collections lacking context, or on other material with 

similar poor provenance. However, this information becomes crucial when conducting research 

of this nature. This emphasises the importance that well documented archaeological 

excavations which follow understandable excavation methods have in contributing to our 

understanding. The 11 sites and contexts used in this thesis were chosen on the basis of decent 
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contextual information and dates, and the availability of the material to analysis. Unfortunately, 

the published material and grey literature from many excavated sites around the region were 

void of the necessary information, rendering the excavated material from them unusable in 

research of this kind.  

 

7.2: Future Research  

This analysis of stone adzes from around Auckland provided the potential for future 

related research opportunities. While the incomplete adzes studied in this research proved 

useful in analysing cross section shape and form, and were important in the typological 

analyses, they also provide an avenue for future investigation. The portion of an artefact found 

in particular contexts, sites, or areas have the potential to inform on site function/purpose and 

distribution, which can then be understood in the context of wider societal change.  

The model of change as it has been applied to New Zealand indicates that there were 

shifts in subsistence patterns across the country which were primarily centred around the 

availability of large game resources (Anderson 1991; Barber 1996; Walter et al 2006;). It was 

not until the over-exploitation of these resources resulting in severe depletion and in some cases 

extinction (e.g. Moa) that people turned towards other means of subsistence. This bought about 

the need for intensified agriculture. The move away from an ‘Archaic Adze Kit’ towards a 

dominance of a multipurpose type 2B adze has been associated with this shift in subsistence 

patterns, however, this research indicates that the 2B adze was always an important tool 

throughout the Auckland sequence, potentially indicating that agriculture was an important 

subsistence strategy in the region much earlier than predicted. Further investigation into the 

function of the 2B adze alongside the development and use of agriculture within the Auckland 

area would benefit future understanding of subsistence patterns in the region.  

Regarding the geochemical sourcing analysis of the assemblage, while the majority of 

artefacts could be assigned to a raw material type and that to a geological location, five 

artefacts, including four preforms could not be confidently assigned to a raw material type or 

geological area. This may represent an as yet unrecorded raw material source (or sources) 

which were exploited archaeologically for the manufacture of stone tools.  

This research used the analysis of stone adzes to investigate regional rates of societal 

change in New Zealand. As dating techniques increasingly become more accurate, our 
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understanding of Maori society in Pre-European New Zealand would benefit from further 

research which pools material and information from a range of discrete contexts or sites to 

understand variability and change on a larger scale.  

 

7.3: Conclusions 

The aim of this research was to conduct a comprehensive analysis of stone adzes from 

around the Auckland (Tamaki) region in the context of the wider New Zealand model of change 

which has developed over some years of investigation and presented in published literature. 

This analysis was completed using an assemblage of 144 artefacts from eleven different 

sites/contexts from the Auckland region. The assemblage was divided into four temporal 

periods spanning the pre-European Maori sequence based on radiocarbon dates.  

While superficially, the results of this analysis may be thought to fit the existing model 

of change in New Zealand given there is a general trend towards shorter, lighter adzes with a 

broad shift away from a range of cross section shapes towards a more standardised, rectangular 

shape, the timing and rates and of change within this general trend are far more variable than 

the model would suggest. This is evidenced by the persistence of larger adzes late into the 

sequence, the distribution of Duff/Skinner types and the Use-life states, and the use of raw 

material in this assemblage. This analysis also indicates that curation was always an important 

strategy despite the proximity or access to decent adze making raw material, and that the 

particular type of adze (Type 2B) thought to have emerged from the formative period as the 

most dominant form, was perhaps always considered an important tool. 

This research contributes to the wider understanding of Pre-European New Zealand via 

this analysis completed on dated adzes. Up until this point, most previous adze research has 

looked at museum collections where most of the material is lacking context information, or 

other material with similar poor provenance. Furthermore, the majority of the material used in 

my research has not previously been analysed in any great depth, or indeed at all. Coupled with 

this, this research offers a regional insight into the timing, and rates of change, that took place 

over the pre-European New Zealand sequence.  
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Appendix A: Calibrated Radiocarbon Dates 

 

Appendix A presents the calibrated radiocarbon dates using OxCal v4.3.2 Bronk Ramsey 

(2017); r5 from each site/context used in this research. Included are the conventional 

radiocarbon ages (CRA) and the samples used for dating. The SH13 calibration curve was used 

for all terrestrial samples while all marine shell was calibrated using the Marine Shell 

Calibration Curve with a local DeltaR (Marine 13: DeltaR 37 ± 39). 

R10/38: Station Bay Undefended, Motutapu Island. 

Lab Number Sample/Material CRA BP Cal A.D. 

NZ1164 Charcoal (unspecified) 610 ± 44 68.2% 1320-1350 (30.1%) 

1386-1420 (38.1%) 

95.4% 1301-1365 (43.9%) 

1375-1438 (51.5%) 

NZ1165 Charcoal (unspecified) 608 ± 44 68.2% 1321-1350 (28.6%) 

1386-1421 (39.6%) 

95.4% 1301–1365 (42.4%) 

1375-1439 (53.0%) 

NZ1166 Charcoal - twigs 

(unspecified) 

510 ± 86 68.2% 1330-1332 (0.6%) 

1391-1504 (60.4%) 

1591-1615 (7.2%) 

95.4% 1312-1359 (8.8%) 

1379-1631 (86.6%) 

NZ1167 Charcoal - twigs 

(unspecified) 

410 ± 86 68.2% 1451-1516 (30.8%) 

1540-1626 (37.4%) 

95.4% 1402-1670 (94.6%) 

1749-1752 (0.2%) 

1784-1795 (0.6%) 

NZ1168 Charcoal (unspecified) 188 ± 86 68.2% 1669-1712 (13.9%) 

1718-1787 (21.7%) 

1792-1814 (6.8%) 

1836-1891 (16.8%) 

1925-… (9.1%) 

95.4% 1515-1542 (1.8%) 

1625-… (93.6%) 

NZ4346 Human Bone Collagen1 

(14C age w.r.t. N.Z. 

Bone Standard) 

490 ± 50 68.2% 1415-1497 (68.2%) 

95.4% 1396-1510 (86.5%) 

1576-1622 (8.9%) 

 

 

 

                                       
1 Fractionation: 13C w.r.t. PDB -15.0±0.1% 
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R10/31: Station Bay Undefended, Motutapu Island.  

Lab Number Sample/Material CRA BP Cal A.D. 

NZ4347 Human Bone Collagen2 

(14C age w.r.t. N.Z. 

Bone Standard) 

600 ± 50 68.2% 1321-1349 (24.3%) 

1387-1428 (43.9%) 

95.4% 1301-1365 (38.3%) 

1375-1445 (57.1%) 

 

R10/26: Station Bay Pa, Motutapu Island.  

Lab Number Sample/Material CRA BP Cal A.D. 

NZ4349 Charcoal (Pteridium 

aquilinum var. 

esculentum) 

35 ± 66 68.2% 1706-1722 (7.5%) 

1810-1836 (17.3%) 

1845-1867 (9.1%) 

1879-1932 (32.7%) 

1939-1943 (1.6%) 

95.4% 1680-1732 (17.3%) 

1801-… (78.1%) 

NZ35391 Shell (unspecified) 630 ± 30  68.2% 1665-1775 (59.4%) 

1785-1804 (8.8%) 

95.4% 1590-1884 (95.4%) 

NZ8128 Charcoal (unspecified 377 ± 41 68.2% 1488-1516 (16.4%) 

1541-1626 (51.8%) 

95.4% 1460-1635 (95.4%) 

NZ4348 Human Bone Collagen3 

(14C age w.r.t. N.Z. 

Bone Standard) 

410 ± 60 68.2% 1321-1349 (24.3%) 

1387-1428 (43.9%) 

95.4% 1301-1365 (38.3%) 

1375-1445 (57.1%) 

WK35392 Charcoal (unspecified) 442 ± 25 68.2% 1449-1489 (68.2%) 

95.4% 1442-1504 (82.9%) 

1590-1616 (12.5%) 

 

N38/21: Pig Bay, Motutapu Island. 

Lab Number Sample/Material CRA BP Cal A.D. 

NZ0220 Shell (unspecified)  1153 ± 40 68.2% 1227-1322 (68.2%) 

95.4% 1172-1394 (95.4%) 

NZ0221 Charcoal (unspecified) 322 ± 39 68.2% 1510-1579 (46.1%) 

1621-1650 (22.1%) 

95.4% 1485-1668 (95.4%) 

NZ0222 Burnt Twigs 

(unspecified) 

823 ± 40 68.2% 1224-1274 (68.2%) 

95.4% 1185-1290 (95.4%) 

 

 

                                       
2 Fractionation: 13C w.r.t. PDB -18.2±0.1% 
3 Fractionation: 13C w.r.t. PDB -25.0±0.1% 
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R11/859 (including R11/860): Northern Runway Development (NRD)  

Lab Number Sample/Material CRA BP Cal A.D. 

Wk 27371 Shell (Austrovenus 

stutchburyi) 

709 ± 36 68.2% 1566-1681 (68.2%) 

95.4% 1494-1724 (94.6%) 

1764-1750 (0.2%) 

1790-1800 (0.6%) 

Wk 28704 Shell (Austrovenus 

stutchburyi) 

648 ± 36 68.2% 1645-1775 (61.6%) 

1785-1804 (6.6%) 

95.4% 1547-1853 (95.4%) 

Wk 28702 Charcoal (tutu, hebe, 

coprosma, Manuka) 

246 ± 36 68.2% 1650-1674 (21.4%) 

1740-1798 (46.8%) 

95.4% 1527-1534 (0.3%) 

1627-1701 (34.5%) 

1721-1810 (58.6%) 

1837-1845 (0.5%) 

1866-1879 (0.9%) 

1931-1947 (0.5%) 

Wk 27373 Charcoal (Coprosma) 403 ± 30 68.2% 1459-1507 (41.1%) 

1586-1619 (27.1%) 

95.4% 1453-1521 (47.8%) 

1537-1627 (47.6%) 

Wk 28703 Shell (Austrovenus 

stutchburyi) 

643 ± 36 68.2% 1651-1775 (60.9%) 

1785-1804 (7.3%) 

95.4% 1555-1862 (95.4%) 

Wk 22899 Shell (Austrovenus 

stutchburyi) 

604 ± 37 68.2% 1681-1817 (68.2%) 

95.4% 1647-1902 (92.6%) 

1928-… (2.8%) 

Wk 27372 Shell (Austrovenus 

stutchburyi) 

523 ± 35 68.2% 1777-1784 (2.4%) 

1805-… (65.8%) 

95.4% 1714-… (95.4%) 

Wk 28706 Shell (Austrovenus 

stutchburyi) 

677 ± 29 68.2% 1584-1709 (68.2%) 

95.4% 1538-1806 (95.4%) 

Wk 28701 Charcoal (Mangrove)  426 ± 35 68.2% 1452-1502 (52.3%) 

1594-1614 (15.9%) 

95.4% 1442-1516 (60.7%) 

1540-1625 (34.7%) 

Wk 28700 Shell (Pecten 

novaezelandiae) 

783 ± 35 68.2% 1510-1625 (68.2%) 

95.4% 1470-1665 (95.4%) 

Wk 28705 Charcoal (bracken, tutu, 

hebe) 

377 ± 30 68.2% 1452-1502 (52.3%) 

1594-1614 (15.9%) 

95.4% 1442-1516 (60.7%) 

1540-1625 (34.7%) 
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R11/96: Taylor’s Hill/Taurere Pa.  

Lab Number Sample/Material CRA BP Cal A.D. 

NZ7770 Charcoal (Vitex lucens - 

dominant; Coprosma sp., 

Myrsine australis, 

Schefflera digitata - 

minor) 

396 ± 37 68.2% 1460-1510 (35.9%) 

1576-1622 (32.3%) 

95.4% 1456-1628 (95.4%) 

NZ7753 Shell (Austrovenus 

stutchburyi) 

670 ± 50 68.2% 1568-1724 (64.4%) 

1745-1750 (1.2%) 

1790-1800 (2.5%) 

95.4% 1516-1847 (95.4%) 

 

R11/898: Westfield 

Lab Number Sample/Material CRA BP Cal A.D. 

NZ6163 Shell (Austrovenus 

stutchburyi) 

660 ± 55 68.2% 1619-1806 (68.2%) 

95.4% 1521-1877 (95.4%) 

NZ6164 Shell (Austrovenus 

stutchburyi) 

746 ± 55 68.2% 1530-1660 (68.2%) 

95.4% 1460-1710 (95.4%) 

NZ6165 Shell (Austrovenus 

stutchburyi) 

637 ± 52 68.2% 1648-1814 (68.2) 

95.4% 1545-1893 (95.4%) 

WK2030 Charcoal (Cyathea 

medullaris)  

340 ± 45 68.2% 1505-1589 (52.4%) 

1617-1643 (15.8%) 

95.4% 1464-1658 (95.4%) 

WK1720 Shell (Austrovenus 

stutchburyi) 

630 ± 45 68.2% 1660-1810 (68.2%) 

95.4% 1566-1895 (95.4%) 

WK1721 Shell (Austrovenus 

stutchburyi) 

540 ± 45 68.2% 1722-1891 (68.2%) 

95.4% 1701-… (95.4%) 

WK2013 Shell (Austrovenus 

stutchburyi) 

600 ± 50 68.2% 1674-1830 (68.2%) 

95.4% 1648-… (95.4%) 

WK1722 Shell (Austrovenus 

stutchburyi) 

680 ± 50 68.2% 1551-1714 (68.2%) 

95.4% 1509-1826 (95.4%) 
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R11/12: Mt Wellington 

Lab Number Sample/Material CRA BP Cal A.D. 

NZ7747 Shell (Austrovenus 

stutchburyi) 

526 ± 50 68.2% 1704-1854 (68.2%) 

95.4% 1687-… (95.4%) 

NZ7748 Shell (Austrovenus 

stutchburyi) 

668 ± 50 68.2% 1570-1684 (68.2%) 

95.4% 1499-1800 (95.4%) 

NZ7749 Shell (Austrovenus 

stutchburyi) 

655 ± 50 68.2% 1576-1695 (68.8%) 

95.4% 1519-1804 (95.4%) 

NZ7750 Shell (Austrovenus 

stutchburyi) 

685 ± 50 68.2% 1558-1670 (68.2%) 

95.4% 1500-1701 (95.4%) 

NZ7751 Shell (Austrovenus 

stutchburyi) 

674 ± 50 68.2% 1566-1679 (68.2%) 

95.4% 1497-1716 (95.4%) 

NZ7752 Shell (Austrovenus 

stutchburyi) 

732 ± 50 68.2% 1525-1637 (68.2%) 

95.4% 1480-1670 (95.4%) 

NZA1618 Charcoal (Melicytus 

ramiflorus) 

403 ± 49 68.2% 1456-1622 (68.2%) 

95.4% 1450-1632 (95.4%) 

NZA1619 Charcoal (Melicytus 

ramiflorus) 

383 ± 54 68.2% 1478-1625 (68.2%) 

95.4% 1454-1642 (95.4%) 

NZ8127 Charcoal (Melicytus 

ramiflorus) 

391 ± 44 68.2% 1462-1623 (68.2%) 

95.4% 1455-1632 (95.4%) 

NZ404 Charcoal (Melicytus 

ramiflorus) 

509 ± 40 68.2% 1419-1453 (68.2%) 

95.4% 1399-1483 (95.4%) 

 

R11/2404: Masonic Tavern, Devonport. 

Lab Number Sample/Material CRA BP Cal A.D. 

WK42637 Charcoal (Hebe, Tutu) 303 ± 20 68.2% 1525-1535 (7.4%) 

1627-1657 (60.8%) 

95.4% 1510-1577 (28.6%) 

1621-1665 (66.8) 

WK42638 Charcoal (Pittosporum) 178 ± 20 68.2% 1675-… (68.2%) 

95.4% 1670-… (95.4%) 

WK42639 Charcoal (Coprosma) 632 ± 20 68.2% 1324-1346 (47.5%) 

1389-1398 (20.7%) 

95.4% 1316-1356 (20.7%) 

1381-1408 (33.8%) 

WK42640 Charcoal (Manuka twigs) 313 ± 21 68.2% 1515-1542 (24.8%) 

1625-1652 (43.4%) 

95.4% 1508-1583 (46.7%) 

1620-1657 (48.7%) 

WK42641 Charcoal (Hebe) 393 ± 20 68.2% 1464-1508 (33.6%) 

1583-1620 (34.6%) 

95.4% 1458-1516 (41.8%) 

1540-1625 (53.6%) 
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R10/1374: Long Bay 

Lab Number Sample/Material CRA BP Cal A.D. 

WK45299 Charcoal (Twigs of 

coprosma, mahoe, 

rewarewa and mapou) 

519 ± 18 68.2% 1426-1445 (68.2%) 

95.4% 1416-1451 (95.4%) 

WK45300 Shell (paphies 

subtriangulata) 

826 ± 19 68.2% 1465-1562 (68.2%) 

95.4% 1452-1635 (95.4%) 

WK45301 Fish Bone (Pagrus 

auratus maxilla) 

902 ± 15 68.2% 1432-1492 (68.2%) 

95.4% 1399-1535 (95.4%) 

WK45302 Shell (paphies 

subtriangulata) 

869 ± 19 68.2% 1450-1516 (68.2%) 

95.4% 1417-1589 (95.4%) 

WK45303 Shell (Paphies Australis 

paphies subtriangulata) 

853 ± 19 68.2% 1455-1530 (68.2%) 

95.4% 1433-1617 (95.4%) 

WK45304 Shell (paphies 

subtriangulata) 

845 ± 19 68.2% 1457-1538 (68.2%) 

95.4% 1440-1621 (95.4%) 

WK45305 Shell (paphies 

subtriangulata) 

842 ± 19 68.2% 1458-1540 (68.2%) 

95.4% 1442-1625 (95.4%) 

WK45306 Charcoal (lancewood and 

coprosma) 

421 ± 15 68.2% 1458-1495 (68.2%) 

95.4% 1453-1504 (78.5%) 

1592-1615 (16.9%) 

WK45307 Shell (paphies 

subtriangulata) 

872 ± 18 68.2% 1448-1515 (68.2%) 

95.4% 1415-1583 (95.4%) 

WK45308 Fish Bone (Pagrus 

auratus, right premaxilla) 

851 ± 18 68.2% 1456-1530 (68.2%) 

95.4% 1435-1617 (95.4%) 

WK45309 Human Bone Collagen 
4(calcified human lymph 

node nodule) 

430 ± 15 68.2% 1455-1486 (68.2%) 

95.4% 1451-1501 (85.8%) 

1596-1612 (9.6%) 

 

R11/1938 and R11/2356: FPH East Tamaki 

All adze material used in this research was closely associated with European material culture. 

. 

 

 

 

 

 

 

 

 

                                       
4 Fractionation: 13C w.r.t. PDB -52.1±1.8% 
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Appendix B: Adze Photography 

Appendix B presents photos of the individual adzes from this assemblage. 

Mt Wellington R11/12 
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Station Bay Undefended R10/38 

 

Station Bay Pa R10/28 
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Station Bay Undefended R10/31 
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Pig Bay N38/21 
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Masonic Tavern R11/2404 
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FPH R11/1938 and R11/2358 
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Taylor’s Hill R11/96 
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Long Bay R10/1374 

 

 



180 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



181 
 

Westfield R11/898 
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NRD R11/859 
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Appendix C: pXRF Data  

 

Appendix C presents the raw pXRF data recorded during the course of the research. The First part of the table presents the major elements, the 

second part presents the trace elements.  

Site Sample 
SiO2 
(%) K2O (%) CaO (%) 

TiO2 
(%) V (ppm) 

Cr 
(ppm) 

MnO 
(%) 

Fe2O3 
(%) 

Ni 
(ppm) 

Cu 
(ppm) 

R11/1938/R11/2356 FPH84 54 3 3 1 103 -36 0 5.15 14 6 

R11/1938/R11/2356 FPH85 54 2 3 1 100 -57 0 5.12 11 4 

R11/1938/R11/2356 FPH95 51 0 9 1 170 128 0 10.77 10 16 

R10/1374 LB1350 65 3 4 1 106 20 0 5.40 13 12 

R10/1374 LB780  50 0 10 1 242 73 0 10.42 9 25 

R10/1374 LB843  65 2 4 1 86 18 0 4.93 9 10 

R11/2404 MT2046 54 2 4 1 90 -62 0 5.18 12 14 

R11/2404 MT2337 56 2 3 1 96 -49 0 5.49 13 9 

R11/2404 MT2387 55 2 4 1 108 -19 0 5.80 19 19 

R11/2404 MT2577 54 0 8 1 157 80 0 10.24 7 20 

R11/2404 MT5193 55 2 4 1 106 -20 0 5.87 10 15 

R11/2404 MT5291 54 3 4 1 105 -27 0 5.63 17 13 

R11/2404 MT8291 56 3 4 1 112 -27 0 5.76 16 15 

R11/2404 MT8308 54 2 3 1 87 -102 0 4.13 11 6 

R11/2404 MT8319 55 3 3 1 98 -72 0 4.78 10 6 

R11/2404 MT8350 54 3 3 1 96 -29 0 5.55 15 11 

R11/2404 MT8354 55 2 4 1 105 -43 0 5.30 9 14 

R11/2404 MT8382 57 2 4 1 108 -19 0 6.19 14 14 

R11/2404 MT8391 52 0 9 1 159 123 0 10.21 10 19 

R11/2404 MT8430 56 2 4 1 106 -16 0 5.85 20 6 

R11/2404 MT8496 57 2 4 1 110 -25 0 5.20 14 14 
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R11/2404 MT8520 56 1 6 0 61 -136 0 3.25 -3 1 

R11/2404 MT8541 57 2 5 1 94 -19 0 5.10 12 13 

R11/2404 MT8595 57 2 7 1 107 -60 0 5.44 19 10 

R11/2404 MT8618 56 2 5 1 105 -15 0 6.03 18 21 

R11/2404 MT8635 57 2 4 1 107 -28 0 5.56 14 22 

R11/2404 MT8697 56 4 4 1 116 -18 0 6.14 18 20 

R11/2404 MT8728 58 2 5 1 107 -40 0 5.28 15 20 

R11/2404 MT8761a 58 2 7 1 99 -50 0 5.14 9 16 

R11/2404 MT8761b 57 2 6 1 110 -57 0 5.12 19 25 

R11/2404 MT8868 56 2 4 1 109 -41 0 5.33 15 17 

R11/2404 MT8908 56 2 4 1 99 -66 0 5.06 11 12 

R11/2404 MT8909 57 2 4 0 83 -95 0 4.85 2 10 

R11/2404 MT8595 57 2 7 1 107 -60 0 5.44 19 10 

R11/2404 MT8910 55 2 4 1 94 -40 0 5.30 7 10 

R11/2404 MT8919 55 2 4 1 114 -19 0 6.01 14 12 

R11/2404 MT8924 54 3 5 1 114 -8 0 5.96 19 39 

R11/12 MtWelAR3993a 52 2 3 1 103 -34 0 5.41 10 13 

R11/12 MtWelAR3993b 53 2 3 1 110 -47 0 5.29 16 12 

R11/12 MtWelAR4047 56 2 3 1 88 -68 0 4.46 8 18 

R11/12 MtWelMW044 50 1 8 1 196 178 0 11.40 6 25 

R11/12 MtWelMW045 50 3 3 1 104 -22 0 5.31 13 34 

R11/859 NRD 1004 53 0 9 1 167 128 0 10.82 11 23 

R11/859 NRD 1005 55 3 4 1 111 -23 0 6.05 20 18 

R11/859 NRD 1006 56 2 3 1 97 -62 0 5.06 10 7 

R11/859 NRD 1008 55 3 3 1 101 -33 0 5.53 21 14 

R11/859 NRD 1009 51 2 8 2 219 198 0 13.61 19 60 

R11/859 NRD 1010 57 0 9 0 41 390 0 3.63 844 5 

R11/859 NRD 1020 54 1 7 1 175 89 0 9.78 15 20 

R11/859 NRD 1022 56 2 5 1 106 0 0 6.29 29 7 

R11/859 NRD 1024 57 2 4 1 101 -68 0 5.07 16 7 
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R11/859 NRD 1025 56 3 4 1 97 -63 0 4.69 12 6 

R11/859 NRD 1026 56 2 4 1 104 -40 0 5.44 22 6 

R11/859 NRD 1027 56 3 3 1 91 -52 0 5.23 6 7 

R11/859 NRD 1028 54 0 9 1 163 138 0 10.70 11 16 

R11/859 NRD 1031 56 4 3 1 89 -71 0 4.99 9 5 

R11/859 NRD 1040 56 2 4 1 102 -48 0 5.34 20 10 

R11/859 NRD 1057 55 1 8 1 158 98 0 10.09 18 17 

R11/859 NRD 1103 55 1 4 1 111 -31 0 5.68 32 16 

R11/859 NRD 1510 54 0 9 1 166 107 0 10.29 11 19 

R11/859 NRD 1513 56 1 7 1 104 10 0 6.56 61 34 

R11/859 NRD 1541 57 2 4 1 109 -32 0 5.66 15 13 

R11/859 NRD 1546 54 2 7 1 200 136 0 11.13 20 99 

R11/859 NRD 370 53 0 9 1 166 106 0 10.63 14 25 

N38/21 PB1 52 2 3 1 96 -47 0 5.09 17 19 

N38/21 PB10 50 4 3 1 114 15 0 6.63 27 18 

N38/21 PB11 49 3 3 1 105 -2 0 5.79 15 9 

N38/21 PB12 53 2 3 1 110 -18 0 5.69 13 32 

N38/21 PB13 51 2 3 1 101 -31 0 5.06 13 11 

N38/21 PB14 50 2 3 1 100 -34 0 5.36 13 13 

N38/21 PB15 52 2 3 1 103 -35 0 5.50 11 12 

N38/21 PB150 52 3 3 0 86 -71 0 4.28 9 9 

N38/21 PB16 49 2 4 1 100 22 0 5.37 19 8 

N38/21 PB17 49 9 2 0 74 -105 0 3.22 2 8 

N38/21 PB18 53 2 3 1 106 -9 0 5.61 21 26 

N38/21 PB19 51 2 3 1 89 -61 0 4.74 10 12 

N38/21 PB2 51 2 3 1 95 -53 0 5.03 13 11 

N38/21 PB20 51 1 8 1 155 131 0 9.70 14 31 

N38/21 PB21 52 0 4 1 97 10 0 5.60 52 19 

N38/21 PB22 53 2 3 1 98 -23 0 5.47 18 29 

N38/21 PB3 56 1 3 0 84 -65 0 4.17 16 44 
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N38/21 PB4 51 3 3 1 104 7 0 5.79 16 22 

N38/21 PB5 54 2 4 1 102 -22 0 5.37 16 16 

N38/21 PB6 54 2 3 1 92 -45 0 4.96 11 15 

N38/21 PB7 53 2 3 1 98 -26 0 5.18 14 38 

N38/21 PB79 52 2 3 1 96 -38 0 5.09 14 9 

N38/21 PB8 53 3 3 1 98 -55 0 4.38 18 17 

N38/21 PB82 49 0 9 1 163 119 0 9.90 11 19 

N38/21 PB9 51 3 3 1 96 -56 0 4.92 14 9 

N38/21 PB91 54 2 4 1 92 -55 0 4.65 13 12 

R10/31 SBleahy AR724 53 2 3 1 99 -29 0 4.91 18 25 

R10/31 SBleahy AR732 52 2 3 1 100 -14 0 5.33 15 17 

R10/31 SBleahy AR737 52 3 3 1 101 -23 0 5.21 18 21 

R10/31 SBleahy AR738 53 2 3 1 96 -44 0 5.13 21 24 

R10/31 SBleahy AR739 52 2 3 1 88 -59 0 3.92 9 17 

R10/31 SBleahy AR740 51 3 3 1 132 -14 0 5.83 18 11 

R10/31 SBleahy AR753 51 3 3 1 139 8 0 6.50 17 10 

R10/31 SBleahy AR760 52 2 3 3 224 -15 0 5.21 17 7 

R10/31 SBleahy AR764 52 3 3 2 177 -17 0 5.28 24 12 

R10/31 SBleahy AR771 53 2 3 1 103 -40 0 5.17 12 20 

R10/31 SBleahy AR830 53 2 3 1 114 -5 0 5.16 21 17 

R10/31 SBleahy AR842 54 2 3 1 109 -25 0 5.08 13 21 

R10/31 SBleahy AR862 51 2 4 1 116 37 0 6.01 19 12 

R10/38 
SBN38 37 
AR1047 52 2 3 1 97 -59 0 4.51 12 14 

R10/26 SBpa AR3582 47 1 9 1 166 143 0 10.59 11 31 

R11/96 THAR7578 49 1 9 1 173 162 0 10.56 14 29 

R11/96 THAR7586 50 1 8 1 158 150 0 8.67 58 65 

R11/96 THAR7587 51 2 3 1 91 -24 0 5.01 14 15 

R11/96 THAR7590 50 5 3 1 99 -44 0 5.04 13 13 

R11/96 THAR7591 52 1 7 1 176 111 0 9.62 5 20 
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R11/96 THAR7593 52 3 3 1 120 13 0 6.19 19 16 

R11/96 THAR7594 52 3 3 1 96 -41 0 4.91 14 21 

R11/96 THAR7596 51 2 5 1 95 -35 0 5.40 9 9 

R11/96 THAR7597 52 1 8 1 157 160 0 9.01 45 25 

R11/96 THAR7599 54 2 4 1 115 18 0 5.85 20 26 

R11/96 THAR7600 54 2 3 1 85 -96 0 4.06 7 13 

R11/96 THAR7601 53 2 3 1 100 -7 0 6.41 15 19 

R11/96 THAR7602 51 2 4 1 92 -37 0 4.85 12 18 

R11/96 THAR7603 50 2 4 1 108 -3 0 5.71 17 16 

R11/96 THAR7604 52 3 3 1 95 -58 0 4.74 12 12 

R11/96 THAR7605 51 3 3 1 114 -3 0 6.00 20 18 

R11/96 THAR7606 51 2 3 1 107 -9 0 5.63 20 23 

R11/96 THAR7607 50 2 3 1 105 8 0 6.51 16 8 

R11/96 THAR7608 52 3 3 1 105 -44 0 5.15 17 15 

R11/96 THAR7609 51 2 3 1 102 -14 0 5.26 11 6 

R11/96 THAR7611 50 2 3 1 95 -32 0 5.23 13 10 

R11/96 THAR7613 52 2 3 1 113 26 0 6.58 20 17 

R11/96 THAR7648 51 3 3 1 118 54 0 7.47 13 10 

R11/96 THAR7649a 51 3 4 1 122 23 0 6.20 20 14 

R11/96 THAR7649b 54 2 3 1 102 3 0 5.96 16 19 

R11/96 THAR7649c 54 2 3 1 103 -26 0 5.10 14 17 

R11/96 THAR7649d 53 3 3 1 107 -3 0 5.56 14 12 

R11/96 THAR7650 54 3 3 1 92 -69 0 4.34 8 22 

R11/96 THAR7650a 53 2 3 1 89 -54 0 4.26 13 17 

R11/96 THAR7650b 51 2 4 1 110 6 0 5.88 13 7 

R11/96 THAR7650e 52 3 6 1 110 16 0 6.31 20 12 

R11/898 WfieldZ3529 10 49 3 3 1 100 -51 0 4.51 14 12 

R11/898 WfieldZ3529 11 50 3 3 1 114 -27 0 5.09 15 12 

R11/898 WfieldZ3529 3 49 2 3 1 115 -9 0 5.21 15 9 

R11/898 WfieldZ3529 4 50 2 4 1 97 -28 0 5.03 14 1 
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R11/898 WfieldZ3529 5 51 0 9 0 47 577 0 4.54 893 7 

R11/898 WfieldZ3529 6 50 0 10 0 53 1036 0 5.92 1522 7 

R11/898 WfieldZ3529 8 52 2 3 1 101 -34 0 5.14 14 9 

R11/898 WfieldZ3529 9 51 2 3 1 104 -47 0 4.91 11 4 

              

Site Sample 
Zn 
(ppm) 

Ga 
(ppm) 

Pb 
(ppm) 

Pb 
(ppm) 

Th 
(ppm) 

Rb 
(ppm) 

Sr 
(ppm) 

 Y 
(ppm) 

Zr 
(ppm) 

Nb 
(ppm) 

R11/1938/R11/2356 FPH84 68 17 17 10 3 90 453 28 215 8 

R11/1938/R11/2356 FPH85 82 16 12 7 0 87 405 26 229 7 

R11/1938/R11/2356 FPH95 106 16 9 10 2 12 287 10 90 2 

R10/1374 LB1350 68 20 31 31 8 73 389 36 180 5 

R10/1374 LB780  89 20 2 2 3 11 265 21 81 5 

R10/1374 LB843  82 20 15 15 7 79 470 20 189 3 

R11/2404 MT2046 77 16 15 9 -3 84 329 24 189 8 

R11/2404 MT2337 66 16 11 9 0 70 484 22 206 9 

R11/2404 MT2387 87 17 15 17 16 93 540 31 269 11 

R11/2404 MT2577 86 15 8 6 8 9 271 10 82 5 

R11/2404 MT5193 88 17 13 8 1 103 330 34 203 6 

R11/2404 MT5291 81 16 19 8 6 111 483 34 206 11 

R11/2404 MT8291 93 17 11 5 2 107 393 34 189 10 

R11/2404 MT8308 82 16 15 6 -3 91 384 28 230 6 

R11/2404 MT8319 80 16 10 6 0 102 343 32 203 6 

R11/2404 MT8350 92 17 20 11 -2 106 345 31 162 7 

R11/2404 MT8354 76 17 13 11 5 88 364 28 255 9 

R11/2404 MT8382 83 16 15 7 1 84 434 24 199 9 

R11/2404 MT8391 81 16 7 8 4 10 283 16 86 6 

R11/2404 MT8430 85 16 16 11 2 64 406 26 217 8 

R11/2404 MT8496 83 16 21 17 -3 72 329 24 160 8 

R11/2404 MT8520 69 11 19 5 -18 52 61 3 88 0 

R11/2404 MT8541 76 16 18 12 6 89 379 23 168 10 
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R11/2404 MT8595 99 17 16 15 12 83 406 31 281 11 

R11/2404 MT8618 127 17 22 11 9 90 470 35 217 10 

R11/2404 MT8635 89 16 12 10 6 95 378 30 188 11 

R11/2404 MT8697 105 18 48 39 7 122 356 40 193 10 

R11/2404 MT8728 88 16 15 20 11 108 355 30 186 13 

R11/2404 MT8761a 81 16 15 8 0 89 359 28 202 8 

R11/2404 MT8761b 96 17 24 15 1 103 403 32 193 9 

R11/2404 MT8868 78 17 12 6 3 97 427 31 211 7 

R11/2404 MT8908 77 15 15 4 -2 80 328 27 226 9 

R11/2404 MT8909 58 15 15 15 -4 74 386 16 158 5 

R11/2404 MT8595 99 17 16 15 12 83 406 31 281 11 

R11/2404 MT8910 61 16 14 12 -5 66 413 17 195 6 

R11/2404 MT8919 79 17 13 9 3 78 495 26 234 9 

R11/2404 MT8924 115 17 11 9 5 97 372 35 264 8 

R11/12 MtWelAR3993a 100 15 13 6 -6 71 347 25 224 10 

R11/12 MtWelAR3993b 132 15 17 5 -4 81 365 27 186 7 

R11/12 MtWelAR4047 93 15 12 1 -10 73 248 22 178 10 

R11/12 MtWelMW044 129 16 10 7 -3 13 283 13 95 6 

R11/12 MtWelMW045 131 16 21 11 -9 113 371 31 214 8 

R11/859 NRD 1004 92 16 6 8 2 14 282 11 87 5 

R11/859 NRD 1005 94 17 15 11 4 112 764 38 243 9 

R11/859 NRD 1006 77 16 14 13 -3 86 418 26 254 8 

R11/859 NRD 1008 90 16 24 11 1 103 405 32 185 7 

R11/859 NRD 1009 116 16 18 12 8 30 261 28 130 6 

R11/859 NRD 1010 72 8 2 -6 -20 -1 7 -11 -24 -3 

R11/859 NRD 1020 97 17 9 10 3 17 349 17 116 6 

R11/859 NRD 1022 70 15 6 3 1 27 115 21 137 11 

R11/859 NRD 1024 68 16 16 10 2 60 526 19 181 8 

R11/859 NRD 1025 69 16 13 8 -1 85 446 28 184 7 

R11/859 NRD 1026 74 16 11 5 -3 76 479 17 193 5 
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R11/859 NRD 1027 81 16 14 6 1 94 261 28 171 5 

R11/859 NRD 1028 81 16 7 12 1 12 279 12 85 5 

R11/859 NRD 1031 50 15 10 3 -3 51 125 22 168 6 

R11/859 NRD 1040 78 17 11 5 2 77 491 19 175 4 

R11/859 NRD 1057 108 15 9 4 3 18 314 18 103 5 

R11/859 NRD 1103 101 16 16 9 4 60 535 20 200 7 

R11/859 NRD 1510 93 16 7 8 2 12 290 12 83 4 

R11/859 NRD 1513 113 15 8 5 3 25 91 26 163 9 

R11/859 NRD 1541 95 17 15 6 6 99 288 30 172 10 

R11/859 NRD 1546 116 17 14 16 1 36 255 27 137 6 

R11/859 NRD 370 89 16 6 4 -1 13 286 12 86 2 

N38/21 PB1 111 16 16 7 -8 97 375 32 287 7 

N38/21 PB10 417 18 14 4 0 152 498 39 257 9 

N38/21 PB11 145 17 14 -1 -10 94 358 28 203 7 

N38/21 PB12 107 16 14 10 3 96 366 29 226 11 

N38/21 PB13 95 15 12 -2 -12 88 487 27 237 7 

N38/21 PB14 603 17 21 16 -9 74 286 25 234 8 

N38/21 PB15 103 17 11 -1 -6 70 375 27 241 11 

N38/21 PB150 91 15 17 6 -9 94 333 27 201 7 

N38/21 PB16 161 16 13 2 -12 68 307 22 193 6 

N38/21 PB17 209 13 14 6 -14 126 63 33 142 6 

N38/21 PB18 1629 18 15 10 -5 90 332 29 195 9 

N38/21 PB19 118 16 20 7 -7 98 279 29 237 9 

N38/21 PB2 359 16 14 -3 -12 75 314 22 228 6 

N38/21 PB20 547 16 10 10 -10 8 261 9 86 5 

N38/21 PB21 86 25 13 1 -17 9 100 13 146 7 

N38/21 PB22 158 16 17 8 -3 82 329 27 196 8 

N38/21 PB3 122 15 29 17 4 77 295 25 153 12 

N38/21 PB4 131 16 17 2 -10 121 251 46 207 9 

N38/21 PB5 105 16 19 11 -6 77 337 26 207 10 
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N38/21 PB6 111 15 13 8 0 100 350 28 192 8 

N38/21 PB7 109 17 18 17 4 74 338 28 184 11 

N38/21 PB79 106 16 16 3 -9 78 323 28 217 9 

N38/21 PB8 111 16 19 8 -4 103 395 45 206 11 

N38/21 PB82 129 16 11 6 -14 6 293 12 88 6 

N38/21 PB9 472 16 28 7 -4 121 306 37 249 7 

N38/21 PB91 90 15 12 0 -3 64 308 23 203 9 

R10/31 SBleahy AR724 111 16 14 6 -8 76 335 23 171 9 

R10/31 SBleahy AR732 100 16 15 5 -8 97 377 30 181 9 

R10/31 SBleahy AR737 121 16 20 10 0 107 427 47 217 13 

R10/31 SBleahy AR738 108 16 15 9 -9 84 338 23 168 8 

R10/31 SBleahy AR739 71 14 9 15 50 49 190 15 168 9 

R10/31 SBleahy AR740 121 17 15 9 -2 90 415 30 294 8 

R10/31 SBleahy AR753 131 17 15 9 8 115 375 36 300 11 

R10/31 SBleahy AR760 111 16 14 1 -8 69 315 24 189 8 

R10/31 SBleahy AR764 118 16 12 6 -10 98 357 29 185 8 

R10/31 SBleahy AR771 121 15 17 6 -8 70 349 27 207 11 

R10/31 SBleahy AR830 96 16 12 -2 -15 87 464 32 211 7 

R10/31 SBleahy AR842 107 16 13 0 -7 66 341 22 257 6 

R10/31 SBleahy AR862 102 15 15 8 -8 68 391 18 182 8 

R10/38 
SBN38 37 
AR1047 97 16 17 9 -9 106 485 22 204 7 

R10/26 SBpa RAR3582 122 16 8 2 -15 8 280 10 87 2 

R11/96 THAR7578 127 15 8 -1 -15 6 294 9 89 2 

R11/96 THAR7586 162 17 24 20 -7 8 263 608 96 71 

R11/96 THAR7587 93 16 15 4 -12 88 462 25 223 7 

R11/96 THAR7590 126 17 14 4 -7 76 424 28 253 8 

R11/96 THAR7591 115 16 9 5 -6 13 446 15 131 8 

R11/96 THAR7593 106 16 60 22 -6 81 363 26 305 9 

R11/96 THAR7594 116 17 22 13 -12 98 393 33 262 8 
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R11/96 THAR7596 97 15 14 1 -16 53 507 15 173 3 

R11/96 THAR7597 114 16 9 8 -4 9 316 24 101 10 

R11/96 THAR7599 144 16 17 10 -2 78 450 18 187 9 

R11/96 THAR7600 88 14 15 3 -12 63 216 19 182 9 

R11/96 THAR7601 111 16 78 22 -4 68 276 24 192 11 

R11/96 THAR7602 92 16 18 1 -17 49 340 17 164 4 

R11/96 THAR7603 106 16 14 -1 -7 85 513 27 197 6 

R11/96 THAR7604 108 16 20 6 -7 99 331 27 176 8 

R11/96 THAR7605 107 17 16 9 -5 122 367 34 171 9 

R11/96 THAR7606 112 16 16 0 -10 95 350 25 173 9 

R11/96 THAR7607 99 15 15 4 -6 67 316 22 213 7 

R11/96 THAR7608 112 17 13 6 -8 110 356 28 264 8 

R11/96 THAR7609 99 15 13 3 -9 56 382 18 209 8 

R11/96 THAR7611 105 16 14 5 -8 89 352 26 218 9 

R11/96 THAR7613 128 17 19 10 -6 80 360 30 290 10 

R11/96 THAR7648 111 15 14 6 -4 111 318 23 169 8 

R11/96 THAR7649a 169 17 16 3 -5 101 369 32 204 8 

R11/96 THAR7649b 113 17 28 10 -2 92 350 29 198 10 

R11/96 THAR7649c 118 16 14 7 -6 78 444 31 220 10 

R11/96 THAR7649d 119 17 13 7 -6 89 384 32 208 10 

R11/96 THAR7650 103 15 16 7 -3 78 465 20 203 9 

R11/96 THAR7650a 94 14 17 10 -1 70 347 30 257 10 

R11/96 THAR7650b 126 16 15 11 -9 83 454 25 258 7 

R11/96 THAR7650e 113 17 28 10 -4 95 528 27 213 10 

R11/898 WfieldZ3529 10 96 16 14 4 -6 112 367 31 220 7 

R11/898 WfieldZ3529 11 97 15 17 11 -2 118 447 39 390 10 

R11/898 WfieldZ3529 3 98 16 14 4 -11 71 341 25 308 8 

R11/898 WfieldZ3529 4 92 16 11 2 -10 80 483 19 195 5 

R11/898 WfieldZ3529 5 138 9 6 -12 -34 -6 3 -13 -26 -3 

R11/898 WfieldZ3529 6 162 8 5 -9 -29 -7 6 -13 -24 -4 
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R11/898 WfieldZ3529 8 96 16 19 0 -9 62 379 27 231 9 

R11/898 WfieldZ3529 9 94 17 15 5 -10 90 482 28 263 8 
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Appendix D: Raw Measurement Data 

Appendix D presents the raw measurement data collected on the assemblage of stone adzes.  

    

Site/Area Sample Artefact 

Type 

Portion Length 

(mm) 

Max. 

Width 

(mm) 

Max. 

Thickness 

(mm) 

Weight 

(gms) 

Bevel 

Angle 

Edge 

Curvature 

Gouge Angle Cutting edge 

Width 

Poll Width 

R10/1374 780 Adze Butt 53.44 44.25 34.51 84.1 
    

20.32 

R10/1374 843 Adze Complete 136.2 44.02 28.83 251.3 36 30 5 40.71 27.72 

R10/1374 1350 Adze/chisel Blade+ mid 36.9 30.24 7.58 16.5 30 150 0 12.8 
 

R11/859 370 Adze Mid 53.02 60.72 56.23 392.05 
     

R11/859 1004 Adze/chisel Complete 36.63 14.14 9.03 8.93 60 20 12 12.78 13.96 

R11/859 1005 Adze Complete 34.61 23.86 10.98 16.67 60 0 
 

23.86 19.8 

R11/859 1006 Adze/chisel Complete 41.6 13.64 13.21 13.26 50 35 10 6.32 11.74 

R11/859 1008 Adze/chisel Complete 77.78 20.59 19.91 55.2 40 30 20 17.52 14.14 

R11/859 1009 Adze Complete 70.5 28.19 15.58 55.79 40 30 10 23.81 22.69 

R11/859 1010 Adze/chisel Complete 23.35 11.44 6.83 3.75 60 0 5 11.81 10.82 

R11/859 1020 Adze/chisel Complete 33.28 13.41 9.86 9.08 50 10 20 10.27 11.74 

R11/859 1022 Adze/chisel Complete 37.16 25.97 10.52 17.12 50 45 25 25.97 15.46 

R11/859 1024 Adze Blade 48.19 72.61 28.06 112.45 36 90 
 

68.67 
 

R11/859 1025 Adze Blade+ mid 99.8 47.65 41.24 297.42 45 75 20 45.58 
 

R11/859 1026 Adze Complete 130.29 50.94 42.17 499.55 62 
  

54.4 38.47 

R11/859 1027 Adze Complete 155.79 62.67 35.54 534.15 40 40 10 57.11 34.13 

R11/859 1028 Adze fragment 49.4 69.7 37.47 168.35 55 
  

63.76 
 

R11/859 1031 Adze Complete 68.35 48.66 20.63 101.71 35 125 20 48.96 29.84 

R11/859 1040 Adze Complete 76.46 43.57 20.6 119.04 26 85 15 47.57 30.38 

R11/859 1057 Adze Complete 65.47 45.69 18.36 100.81 50 260 0 45.69 31.28 

R11/859 1103 Adze Butt+ mid 105.07 39.13 29.97 170.67 
    

18.69 

R11/859 1510 Adze Butt 90.13 46.16 33.1 227.01 
    

33.34 
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R11/859 1513 Adze Complete 49.95 38.71 25.07 98.4 65 220 0 38.71 30.72 

R11/859 1541 Adze fragment 54.52 26.77 11.62 24.46 
     

R11/859 1546 Adze Butt 25.14 34.03 25.2 28.5 
    

16.8 

N38/21 2014.85.150 Adze Blade+ mid 68 43 23 106.1 40 145 
 

40.91 
 

N38/21 2014.85.79 Adze Blade+ mid 107 29 38 170.9 55 60 10 15.05 
 

N38/21 2014.85.82 Adze Complete 137 49 21 217.1 50 
 

15 47.45 21.54 

N38/21 2014.85.91 Adze Butt 55 37 21 67.2 
    

28.26 

N38/21 2014.85.7 Adze Complete 193 49 37 491.2 60 30 10 29.04 28.32 

N38/21 2014.85.9 Adze Complete 103 42 22 91.4 40 85 15 41.78 14.05 

N38/21 2014.85.10 Adze Complete 125 45 19 148.4 60 160 0 45.57 29.3 

N38/21 2014.85.11 Adze Complete 72 39 16 65.1 20 220 0 39.6 27.73 

N38/21 2014.85.16 Adze Complete 60 37 13 48.8 35 195 0 40.46 20.87 

N38/21 2014.85.8 Adze Complete 186 66 24 444.8 28 240 0 67.92 27.35 

N38/21 2014.85.5 Adze Complete 116 43 15 114.7 30 130 0 43.91 28.01 

N38/21 2014.85.6 Adze Butt+ mid 88 43 23 130.6 
    

29.15 

N38/21 2014.85.3 Adze Complete 203 65 32 605.4 45 260 0 64.22 34.25 

N38/21 2014.85.12 Adze Butt+ mid 140 49 63 571.2 
    

41.02 

N38/21 2014.85.14 Adze Complete 112 39 25 184.4 35 160 0 41.25 28.36 

N38/21 2014.85.15 Adze Complete 92 30 13 57.2 30 0 0 29.71 19.02 

N38/21 2014.85.17 Adze (small) Complete 65 26 12 27.4 45 85 0 25.66 12.1 

N38/21 2014.85.13 Adze (small) Blade+ mid 41 26 6 12.7 20 60 0 26.58 
 

N38/21 2014.85.18 Adze Complete 152 36 44 337.8 70 0 20 16.37 26.04 

N38/21 2014.85.22 Adze Complete 218 60 29 602.8 40 220 0 58.68 34.24 

N38/21 2014.85.20 Adze Complete 220 46 55 827.3 60 
  

30.8 32.58 

N38/21 2014.85.19 Adze Complete 184 63 44 798.4 
    

38.22 

N38/21 2014.85.21 Adze Complete 81 28 15 41 30 45 0 28.43 13.92 

R11/898 Z3529/4 Adze Blade+ mid 92.8 66.99 30.9 319.3 40 
  

66.77 
 

R11/898 Z3529/11 Adze Blade 49.62 27.646 18.79 38.8 40 
  

21.53 
 

R11/898 Z3529/9 Adze Complete 47.15 23.98 11.81 19.9 30 45 10 22.8 20.77 
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R11/898 Z3529/8 Adze Complete 57.58 39.34 22 68.7 
   

39.34 24.84 

R11/898 Z3529/3 Adze Complete 96.21 43.7 20.17 122.2 40 120 10 42.06 31.45 

R11/898 Z3529/10 Adze Complete 69.02 43.08 21.46 84.2 40 
  

41.06 32.66 

R11/898 Z3529/6 Adze/chisel Complete 36.54 13.32 9.29 7.7 40 
 

5 9.67 11.83 

R11/898 Z3529/5 Adze/chisel Complete 23.13 8.92 6.31 2.4 20 
 

10 7.09 8.92 

R10/27 AR3582 Adze Complete 62.77 44.69 18.63 93.7 50 230 10 44.69 33.33 

R10/31 AR1047 Adze Complete 161.2 58.95 28.64 443.5 35 110 0 54.63 37.87 

R11/12 MW045 Adze Complete 79.24 34.18 28.2 111.7 40 60 0 29.26 26.9 

R11/12 AR3993a Adze Butt 55.37 46.16 16.34 51.8 
    

29.37 

R11/12 AR3993b Adze Blade 60.68 51.25 26.11 135.6 
   

48.37 
 

R11/12 MW044 Adze Butt 103.55 49.82 34.78 302.8 
    

33.65 

R11/12 AR4047 Adze Butt 90.25 52.11 33.78 189.9 
    

28.58 

R10/31 AR724 Adze Complete 62.21 36.13 19.38 63.6 40 80 10 34.85 24.21 

R10/31 AR801 Adze Complete 65.87 39.63 18.53 60.1 
   

39.63 20.1 

R10/31 AR739 Adze Blade 48.24 31.48 17.41 47.2 
   

31.48 
 

R10/31 AR738 Adze Complete 96.32 37.05 16.28 90.4 35 60 0 37.05 26 

R10/31 AR830 Adze Butt 60.89 38.99 17.33 66 
    

26.98 

R10/31 AR740 Adze Complete 72.02 29.62 14.83 43.6 
   

30.63 23.15 

R10/31 AR737 Adze Complete 80.87 39 20.46 88.3 
   

38.93 25.84 

R10/31 AR753 Adze Butt 65.01 41.66 30.18 95.5 
    

31.44 

R10/31 AR862 Adze Butt 55.82 32.98 24.87 53.9 
    

31.51 

R10/31 AR842 Adze Blade+mid 94.77 61.94 24.82 259.6 30 0 0 58.96 
 

R10/31 AR771 Adze Butt 56.02 50.52 23.97 81.6 
    

37.88 

R10/31 AR732 Adze/chisel Butt 48.85 27 19.7 42.1 
    

23.03 

R10/31 AR847 Adze Butt 44.05 35.54 20.07 41.3 
    

28.65 

R10/31 AR760 Adze/chisel Butt 37.75 30.91 19.92 28.7 
    

22.64 

R10/31 AR764 Adze Butt 51.32 37.76 21.35 59.4 
    

32.24 

R11/96 AR7586 Adze Complete 207.74 53.96 47.82 859.1 70 115 15 33.31 33.76 

R11/96 AR7594 Adze Complete 154.77 69.06 32.5 520.8 40 150 5 69.06 44.1 
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R11/96 AR7600 Adze Blade 69.99 49.09 26.88 153.9 70 110 0 48.01 
 

R11/96 AR7650 Adze Butt 91.43 62.16 42.43 358.9 
    

44.25 

R11/96 AR7595 Adze Blade+mid 106.42 64.46 35.85 455 
   

56.15 
 

R11/96 AR7602 Adze Blade 48.02 45.51 25.39 80.3 40 70 0 40.35 
 

R11/96 AR7649c Adze Butt+mid 96.77 58.52 33.38 259.1 
    

47.98 

R11/96 AR7613 Adze fragment 30.28 66.37 19.39 40.5 
     

R11/96 AR7578 Adze Butt+mid 92.27 46.72 32.4 219.8 
    

31.72 

R11/96 AR7650a Adze Blade 88.35 50.67 39.63 267 
   

46.7 
 

R11/96 AR7601 Adze Blade 70.81 59.95 33.3 241.7 65 0 0 59.96 
 

R11/96 AR7649d Adze Blade 69.83 58.91 34.52 251.9 
     

R11/96 AR7599 Adze Complete 101.61 49.64 25.44 199 
    

28.34 

R11/96 AR7649b Adze Butt+mid 89.06 47.96 31.19 237.4 
    

40.55 

R11/96 AR7611 Adze Complete 69.35 37.28 24.71 88.9 70 
 

10 34.27 21.73 

R11/96 AR7593 Adze Blade 69.97 46.02 44.36 162.6 60 
 

0 
 

32.23 

R11/96 AR7609 Adze Complete 69.95 36.52 14.43 48.6 40 40 5 36.52 26.99 

R11/96 AR7050 Adze Butt 77.72 44.62 30.92 144.6 
    

39.69 

R11/96 AR7597 Adze Complete 84.32 47.56 27.25 181.3 50 
 

0 47.56 33.92 

R11/96 AR7592 Adze Complete 67.87 43.22 20.89 97.1 50 0 0 43.22 28.88 

R11/96 AR7591 Adze Complete 137.69 44.38 35.73 396.7 70 
  

42.87 28.72 

R11/96 AR7596 Adze Butt+mid 114.51 55.7 42.64 440.2 
    

39.5 

R11/96 AR7590 Adze Complete 63.87 35.51 16.56 62.9 40 50 0 35.51 28.44 

R11/96 AR7604 Adze Blade+mid 59.83 43.13 20.83 85.8 40 
  

42.09 
 

R11/96 AR7648 Adze Butt+mid 69.72 54.85 31.47 194.5 
    

44.53 

R11/96 AR7608 Adze Complete 67.7 46.14 22.44 111.7 50 170 
 

46.14 36.16 

R11/96 AR9650d Adze Butt 62.51 51.27 25.48 118.3 
    

36.39 

R11/96 AR7603 Adze Complete 82.11 61.54 25.5 231 50 90 10 62.25 54.19 

R11/96 AR7587 Adze/chisel Complete 53.57 22.59 11.01 23.6 50 80 0 21.05 22.22 

R11/96 AR7606 Adze Complete 74.15 44.54 17.3 81 40 140 0 44.54 29.56 

R11/96 AR7649b Adze Butt+mid 99.53 55.05 40.1 286.9 
    

30.59 
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R11/96 AR7607 Adze Complete 110.5 67.26 36.54 431.5 50 120 20 67.26 50.51 

R11/96 AR7605 Adze Complete 124.95 57.9 40.41 471.4 50 75 10 57.9 44.86 

R11/2356 FPH95 Adze Complete 48.65 41.78 16.43 56 30 0 20 41.78 31.63 

R11/2356 FPH85 Adze Butt+mid 88.73 55.66 28.22 216.2 
    

39 

R11/2356 FPH84 Adze Blade 47.82 46.57 20.14 67 30 
 

0 45.18 
 

R11/2404 8761a Adze Butt+mid 71.94 29.82 26.23 80.3 
    

19.01 

R11/2404 8761b Adze Complete 90.36 43.11 21.3 132.9 50 40 0 39.25 39.81 

R11/2404 2046 Adze Complete 74.94 50.3 19.75 112.7 20 50 0 50.3 32.9 

R11/2404 8350 Adze Complete 58.57 33.32 11.22 37.6 20 
  

26.44 29.34 

R11/2404 2337 Adze Butt 44.64 42.21 27 78.4 
    

35.38 

R11/2404 8430 Adze Complete 106.08 41.82 25.05 123.2 
   

33.54 26.73 

R11/2404 2577 Adze fragment 93.94 52.62 22.79 119.2 50 95 10 52.62 32.05 

R11/2404 2387 Adze Blade 37.17 58.63 33.3 119.5 50 60 0 62.91 
 

R11/2404 5291 Adze Complete 46.78 35.14 9.48 23.6 30 100 0 35.14 22.49 

R11/2404 8868 Adze Butt+mid 95.05 54.64 37.54 313.5 
    

40.96 

R11/2404 8319 Adze Complete 74.47 31.49 12.82 50.8 50 80 10 31.49 21.61 

R11/2404 8382 Adze fragment 114.25 49.88 27.87 213.5 
   

46.6 42.06 

R11/2404 8291 Adze Butt+mid 92.02 50.88 33.36 215.6 
    

26.75 

R11/2404 8308 Adze Complete 68.56 31.3 23.22 72.1 50 40 0 31.3 27.18 

R11/2404 8354 Adze/chisel Complete 107.06 22.53 18.65 51.9 40 0 0 12.46 10.62 

R11/2404 5193 Adze Complete 62.96 32.55 14.11 44 30 100 0 32.55 30.82 

R11/2404 8391 Adze Complete 56.52 24.83 10.29 22.4 30 0 0 19.46 19.56 

R11/2404 8541 Adze Complete 182.3 52.3 45.07 585.7 60 140 10 40.14 29.92 

R11/2404 8595 Adze Complete 127.11 42.55 29.86 465.7 
    

30.88 

R11/2404 8520 Adze Butt+mid 101.36 40.67 40.98 187.7 60 0 0 10.94 
 

R11/2404 8910 Adze Butt+mid 118.4 38.88 29.17 207.1 20 20 0 38.46 35.23 

R11/2404 8909 Adze Butt+mid 112.42 69.34 45.33 396.9 
    

51.08 

R11/2404 8496 Adze Complete 86.77 27.9 28.7 83.9 50 15 0 23.22 14.36 

R11/2404 8108 Adze Complete 104.83 38.16 17.55 82.8 30 70 0 38.16 14.4 
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R11/2404 8919 Adze Butt+mid 104.05 48.48 40.47 259.8 
    

36.66 

R11/2404 8697 Adze Complete 47.71 28.28 13.21 23.5 
   

28.75 20.92 

R11/2404 8635 Adze Butt+mid 95.11 66.82 26.1 209.7 
    

33.42 

R11/2404 8924 Adze Blade 62.49 53.46 19.97 89.9 40 95 0 54.32 
 

R11/2404 8728 Adze Complete 72.37 47.93 33.31 154.5 
    

29.11 

R11/2404 8618 Adze Complete 76.44 41.91 11.84 55 30 50 0 41.91 31.11 

 

Site/Area Sample Thickness Relative to blade 

Width 

Width at shoulder/mid 

point (mm) 

Thickness at 

shoulder/mid point 

(mm) 

Shoulder Index Front width at mid-point 

(mm) 

Back width at 

mid-point (mm) 

Thickness at 

mid point 

(mm) 

Cross Section 

Area 

R10/1374 780 
    

37.66 43.08 32.7 1320.10 

R10/1374 843 1.41 34.91 28.31 81.09 24.59 35.54 28.31 851.14 

R10/1374 1350 1.69 27.83 7.58 27.24 27.27 27.98 6.8 187.85 

R11/859 370 
        

R11/859 1004 1.42 14.14 8.42 59.55 10.93 14.14 8.45 105.92 

R11/859 1005 2.17 20.61 11.67 56.62 19.51 20.49 11.3 226.00 

R11/859 1006 0.48 13.64 13.21 96.85 9.58 12.12 13.21 143.33 

R11/859 1008 0.88 20.59 19.19 93.20 20.59 12.33 19.91 327.72 

R11/859 1009 1.53 26.01 16.11 61.94 25.49 26.5 16.11 418.78 

R11/859 1010 1.73 11.44 6.83 59.70 10.86 11.35 6.83 75.85 

R11/859 1020 1.04 13.41 10.86 80.98 12.36 10.74 10.86 125.43 

R11/859 1022 2.47 23.45 10.83 46.18 23.45 22.25 10.83 247.47 

R11/859 1024 2.45 
       

R11/859 1025 1.11 42.9 32.62 76.04 39.1 45.46 32.62 1379.17 

R11/859 1026 1.29 52.15 42.17 80.86 44.28 40.79 41.35 1758.82 

R11/859 1027 1.61 55.3 35.54 64.27 55.3 45.53 35.54 1791.75 

R11/859 1028 1.70 
       

R11/859 1031 2.37 41.5 18.2 43.86 39.32 34.8 17.65 654.11 

R11/859 1040 2.31 40.61 20.94 51.56 40.28 39.5 20.94 835.30 

R11/859 1057 2.49 39.17 19.7 50.29 27.51 38.91 19.59 650.58 
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R11/859 1103 
 

39.13 28.3 72.32 35.62 25.5 28.3 864.85 

R11/859 1510 
 

45.86 32.69 71.28 35.75 29.95 33.1 1087.34 

R11/859 1513 1.54 38.23 25.07 65.58 36.52 38.99 38.23 1443.37 

R11/859 1541 
        

R11/859 1546 
        

N38/21 2014.85.150 1.78 37.58 21.47 57.13 35.68 35.33 21.47 762.29 

N38/21 2014.85.79 0.40 28.55 34.57 121.09 9.03 28.05 34.57 640.93 

N38/21 2014.85.82 2.26 39.28 21.98 55.96 29.17 41.4 21.98 775.56 

N38/21 2014.85.91 
 

35.32 19.99 56.60 35.92 30.98 19.99 668.67 

N38/21 2014.85.7 0.78 44.3 35.79 80.79 28.68 44.41 25.79 942.50 

N38/21 2014.85.9 1.90 35.12 19.95 56.81 32.14 18.66 19.95 506.73 

N38/21 2014.85.10 2.40 38.2 19.27 50.45 27.4 39.6 19.27 645.55 

N38/21 2014.85.11 2.48 33.02 17 51.48 26.45 32.47 17 500.82 

N38/21 2014.85.16 3.11 34.11 13.24 38.82 28.18 32.5 12.75 386.84 

N38/21 2014.85.8 2.83 61.31 23.05 37.60 59.23 62.25 23.24 1411.60 

N38/21 2014.85.5 2.93 36.97 15.69 42.44 37.82 27.78 15.69 514.63 

N38/21 2014.85.6 
 

42.5 22.13 52.07 34.88 41.84 22.13 848.91 

N38/21 2014.85.3 2.01 49.07 30.4 61.95 43.97 46.43 30.4 1374.08 

N38/21 2014.85.12 
 

48.63 60.51 124.43 4.3 51.72 60.51 1694.89 

N38/21 2014.85.14 1.65 36.64 25.92 70.74 37.54 34.7 25.35 915.64 

N38/21 2014.85.15 2.29 24.82 13.78 55.52 23.47 24.21 13.29 316.83 

N38/21 2014.85.17 2.14 21.54 12.03 55.85 20.12 18.81 11.61 225.99 

N38/21 2014.85.13 4.43 21.99 6.16 28.01 20.84 19.97 6.16 125.69 

N38/21 2014.85.18 0.37 32.02 36.95 115.40 20.2 34.61 42.08 1153.20 

N38/21 2014.85.22 2.02 48.65 30.51 62.71 48.37 46.7 48.65 2312.58 

N38/21 2014.85.20 0.56 47.79 56.16 117.51 27.93 45.44 56.16 2060.23 

N38/21 2014.85.19 
 

55.81 43.49 77.93 60.07 57.84 41.43 2442.51 

N38/21 2014.85.21 1.90 25 15.3 61.20 25.98 25.98 14.9 387.10 

R11/898 Z3529/4 2.16 50.55 27.65 54.70 51.85 54.67 32.75 1744.27 
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R11/898 Z3529/11 1.15 29.25 18.86 64.48 22.91 25.91 18.86 460.37 

R11/898 Z3529/9 1.93 23.83 11.58 48.59 21.66 23.75 11.58 262.92 

R11/898 Z3529/8 1.79 32.65 19.51 59.75 31.97 28.94 32.65 994.36 

R11/898 Z3529/3 2.09 39.15 19.66 50.22 36.07 38.04 19.66 728.50 

R11/898 Z3529/10 1.91 42.36 20.23 47.76 39.42 35.73 20.23 760.14 

R11/898 Z3529/6 1.04 13.4 9.47 70.67 10.62 11.02 9.47 102.47 

R11/898 Z3529/5 1.12 8.91 6.35 71.27 8.22 8.76 6.35 53.91 

R10/27 AR3582 2.40 40.43 19.79 48.95 35.96 33.05 19.79 682.85 

R10/31 AR1047 1.91 52.51 29.1 55.42 43.3 48.5 29.1 1335.69 

R11/12 MW045 1.04 33.9 27.63 81.50 26.11 33.81 27.63 827.79 

R11/12 AR3993a 
 

46.6 15.59 33.45 17.73 42.14 46.6 1394.97 

R11/12 AR3993b 1.85 51.66 26.48 51.26 42.93 49.95 26.48 1229.73 

R11/12 MW044 
 

48.17 34.38 71.37 27.36 46.2 34.38 1264.50 

R11/12 AR4047 
 

52.11 21.94 42.10 50.11 51.99 52.11 2660.22 

R10/31 AR724 1.80 32.56 19.4 59.58 33.69 29.92 19.33 614.79 

R10/31 AR801 2.14 32.69 15.81 48.36 32.69 32.69 15.56 508.66 

R10/31 AR739 1.81 31.09 18.12 58.28 30.25 31.38 18.12 558.37 

R10/31 AR738 2.28 33.17 16.64 50.17 19.86 32.52 16.64 435.80 

R10/31 AR830 
 

39.17 17.45 44.55 33 34.38 17.45 587.89 

R10/31 AR740 2.07 26.97 14.01 51.95 26.47 23.7 14.01 351.44 

R10/31 AR737 1.90 34.77 20 57.52 30.61 34.41 19.54 635.25 

R10/31 AR753 
 

41.35 27.27 65.95 40.8 22.7 27.27 865.82 

R10/31 AR862 
 

32.98 24.87 75.41 15.73 32.65 24.87 601.61 

R10/31 AR842 2.38 53.25 24.6 46.20 39.65 55.99 24.6 1176.37 

R10/31 AR771 
 

56.52 23.97 42.41 36.27 50.96 23.97 1045.45 

R10/31 AR732 
 

27.14 19.7 72.59 26.16 24.41 19.7 498.11 

R10/31 AR847 
 

33.69 19.28 57.23 32.23 31.72 19.28 616.48 

R10/31 AR760 
 

30.83 20.14 65.33 19.81 29.62 30.83 761.96 

R10/31 AR764 
 

37.76 21.35 56.54 37.76 37.76 21.35 806.18 
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R11/96 AR7586 0.70 50.92 45.48 89.32 21.4 50.94 45.48 1645.01 

R11/96 AR7594 2.12 54.32 22.32 41.09 53.19 44.1 22.32 1085.76 

R11/96 AR7600 1.79 42.08 27.39 65.09 42.29 31.37 27.39 1008.77 

R11/96 AR7650 
 

62.67 42.04 67.08 57.57 47.5 42.04 2208.57 

R11/96 AR7595 1.57 56.25 33.97 60.39 48.18 46.6 33.97 1609.84 

R11/96 AR7602 1.59 45.51 25.31 55.61 47.31 40.17 25.31 1107.06 

R11/96 AR7649c 
 

57.64 32.4 56.21 45.33 57.55 32.4 1666.66 

R11/96 AR7613 
        

R11/96 AR7578 
 

46.81 29.37 62.74 36.83 38.18 29.37 1101.52 

R11/96 AR7650a 1.18 38.67 34.83 90.07 38.36 36.55 34.83 1304.56 

R11/96 AR7601 1.80 53.19 33.3 62.61 52.76 41 33.3 1561.10 

R11/96 AR7649d 
 

58.91 29.73 50.47 52.71 44.8 30.84 1503.60 

R11/96 AR7599 
 

45.34 24.83 54.76 44.47 41.08 25.12 1074.51 

R11/96 AR7649b 
 

49.94 31.19 62.45 43.18 47.07 31.19 1407.45 

R11/96 AR7611 1.39 35.58 22.65 63.66 33.36 23.68 22.65 645.98 

R11/96 AR7593 
        

R11/96 AR7609 2.53 31.17 15.51 49.76 28.36 23.2 16.86 434.65 

R11/96 AR7050 
 

45.36 30.76 67.81 39.26 37.33 30.76 1177.95 

R11/96 AR7597 1.75 41.18 27.64 67.12 41.18 34 27.64 1038.99 

R11/96 AR7592 2.07 38.01 20.89 54.96 38.01 37.55 20.89 789.22 

R11/96 AR7591 1.20 42.17 35.73 84.73 42.17 35.02 35.73 1379.00 

R11/96 AR7596 
 

55.7 42.64 76.55 44.55 52.46 42.64 2068.25 

R11/96 AR7590 2.14 34.51 16.56 47.99 34.51 31.65 16.56 547.80 

R11/96 AR7604 2.02 43.13 17.56 40.71 40.66 43.13 17.56 735.68 

R11/96 AR7648 
 

44.49 31.47 70.73 24.67 40.34 31.47 1022.93 

R11/96 AR7608 2.06 42.6 22.37 52.51 42.66 33.86 22.37 855.88 

R11/96 AR9650d 
 

51.15 23.62 46.18 51.15 30.33 23.62 962.28 

R11/96 AR7603 2.44 59.24 25.65 43.30 59.24 53.15 25.65 1441.40 

R11/96 AR7587 1.91 22.63 10.55 46.62 18.94 22.63 10.55 219.28 
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R11/96 AR7606 2.57 36.46 16.2 44.43 36.46 30.63 16.2 543.43 

R11/96 AR7649b 
 

55.04 40.83 74.18 55.04 37.21 40.83 1883.28 

R11/96 AR7607 1.84 60.4 33.93 56.18 60.4 49.99 33.93 1872.77 

R11/96 AR7605 1.43 57.9 38.03 65.68 57.9 45.71 38.03 1970.14 

R11/2356 FPH95 2.54 37.03 16.47 44.48 34.57 34.69 16.47 570.36 

R11/2356 FPH85 
 

55.35 28.22 50.98 53.08 52.79 28.22 1493.83 

R11/235 FPH84 2.24 
       

R11/2404 8761a 
 

29.66 25.71 86.68 6.63 29.29 25.71 461.75 

R11/2404 8761b 1.84 43.18 22.79 52.78 38.43 40.37 22.79 897.93 

R11/2404 2046 2.55 43.93 19.75 44.96 43.93 44.31 17.83 786.66 

R11/2404 8350 2.36 33.54 11.62 34.65 29.9 33.23 33.54 1058.69 

R11/2404 2337 
 

41.93 27 64.39 15.62 41.93 27 776.93 

R11/2404 8430 1.34 40.12 25.05 62.44 11.95 41.47 25.05 669.09 

R11/2404 2577 2.31 
       

R11/2404 2387 1.89 
       

R11/2404 5291 3.71 30.18 8.97 29.72 30.19 24.99 8.97 247.48 

R11/2404 8868 
 

54.64 35.45 64.88 21.28 54.65 35.45 1345.86 

R11/2404 8319 2.46 27.32 15.33 56.11 17.71 27.66 15.33 347.76 

R11/2404 8382 1.67 49.86 27.87 55.90 48.94 48.26 27.87 1354.48 

R11/2404 8291 
 

47.32 34.71 73.35 46.94 53.55 34.71 1744.00 

R11/2404 8308 0.74 31.23 23.22 74.35 13.11 30.16 23.22 502.36 

R11/2404 8354 1.50 22.53 18.65 82.78 2.61 22.53 18.65 234.43 

R11/2404 5193 0.43 31.73 14.11 44.47 31.73 31.73 14.11 447.71 

R11/2404 8391 0.53 24.83 10.29 41.44 11.07 24.83 10.29 184.71 

R11/2404 8541 1.12 49.17 44.66 90.83 10.34 49.17 44.66 1328.86 

R11/2404 8595 
 

42.55 29.86 70.18 31.05 42.55 29.86 1098.85 

R11/2404 8520 3.75 40.67 40.98 100.76 25.65 21.85 40.98 973.28 

R11/2404 8910 0.76 42.24 25.43 60.20 34.23 42.24 25.43 972.32 

R11/2404 8909 
 

66.09 45.33 68.59 54.31 56.8 45.33 2518.31 
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R11/2404 8496 1.24 27.43 27.86 
 

13.37 27.81 27.86 573.64 

R11/2404 8108 0.46 27.74 15.15 54.61 24 27.43 15.15 389.58 

R11/2404 8919 
 

49.02 40.47 82.56 31.86 49.02 40.47 1636.61 

R11/2404 8697 0.46 25.28 13.21 52.25 24.01 21.47 13.21 300.40 

R11/2404 8635 
 

61.1 25.18 41.21 48.9 61.1 25.18 1384.90 

R11/2404 8924 0.37 
       

R11/2404 8728 
 

45.99 26.89 58.47 36.02 43.69 26.89 1071.70 

R11/2404 8618 0.28 35.04 11.84 33.79 28.37 35.04 11.84 375.39 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



217 
 

Appendix E: Typological Observations 

Appendix E presents the cross section shapes and types assigned to each individual adze from the assemblage.  

Site/Area Sample Cross Section Shape Lugs Tang Type (Duff/Skinner) Use - Life State 

R10/1374 780 plano-convex/triangular No No 3A Repaired/Modified 

R10/1374 843 plano convex No No Does not fit a current classification Reworked 

R10/1374 1350 rectangular n/a n/a 2B  Reworked Preform 

R11/859 370 rectangular n/a n/a 1A Attempted Rework 

R11/859 1004 rough trapezoid no no Does not fit a current classification Reworked 

R11/859 1005 quadrangular no no 2B  Reworked 

R11/859 1006 quadrangular no no Skinner 6 Reworked 

R11/859 1008 rectangular no no 2B  Reworked 

R11/859 1009 quadrangular no no 2B  Reworked 

R11/859 1010 rectangular/trapezoid no no 4D Reworked 

R11/859 1020 quadrangular no no Skinner 6 Reworked 

R11/859 1022 rough trapezoid no no 2B  Reworked 

R11/859 1024 rough rectangular n/a n/a Difficult to Assign  Broken Reworked 

R11/859 1025 rectangular/trapezoid n/a n/a 2C Preform 

R11/859 1026 rectangular no no 2B  Attempted Rework 

R11/859 1027 Trapezoid no no 2C Preform 

R11/859 1028 rough rectangular n/a n/a 1A Reworked 

R11/859 1031 rough trapezoid no no 2B  Primary 

R11/859 1040 quadrangular no no 2B  Preform 

R11/859 1057 rough trapezoid no no 2B  Broken Reworked 

R11/859 1103 rough trapezoid no no 1A Reworked 

R11/859 1510 quadrangular no no 2C Reworked 

R11/859 1513 plano-convex no no Does not fit a current classification Reworked 

R11/859 1541 rough rectangular n/a n/a Does not fit a current classification Reworked 
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R11/859 1546 trapezoid no no Difficult to Assign  Reworked 

N38/21 2014.85.150 rectangular/trapezoid n/a n/a 2B  Reworked 

N38/21 2014.85.79 Triangular n/a n/a 3D Broken Reworked 

N38/21 2014.85.82 trapezoid no yes 1B Preform 

N38/21 2014.85.91 rectangular/trapezoid no no 2B  Preform 

N38/21 2014.85.7 Rectangular no no 2C Preform 

N38/21 2014.85.9 Lenticular  no no 4C Repaired/Modified 

N38/21 2014.85.10 Plano-convex no no Does not fit a current classification Reworked 

N38/21 2014.85.11 rectangular/trapezoid no no 2B  Repaired/Modified 

N38/21 2014.85.16 rectangular/trapezoid no no 2B  Reworked 

N38/21 2014.85.8 Rectangular no no Skinner 2A  Preform 

N38/21 2014.85.5 Rectangular no no 2A Reworked 

N38/21 2014.85.6 Rectangular no no 1A Attempted Rework 

N38/21 2014.85.3 Rectangular no no 1A Reworked 

N38/21 2014.85.12 Triangular no no 3C  Reworked Preform 

N38/21 2014.85.14 rectangular/trapezoid no no Skinner 2A Reworked 

N38/21 2014.85.15 rectangular no yes Does not fit a current classification Reworked 

N38/21 2014.85.17 rectangular no yes 2B  Reworked 

N38/21 2014.85.13 rectangular n/a n/a 2A Reworked 

N38/21 2014.85.18 Triangular no no 4B Preform 

N38/21 2014.85.22 rectangular/trapezoid no yes Skinner 8 Broken Reworked 

N38/21 2014.85.20 Triangular no yes 4A Attempted Rework 

N38/21 2014.85.19 rectangular/trapezoid no yes 1A Attempted Rework 

N38/21 2014.85.21 Lenticular no no 4C Reworked 

R11/898 Z3529/4 Quadrangular  n/a n/a 2B  Roughout 

R11/898 Z3529/11 Rectangular  n/a n/a 2B  Reworked Preform 

R11/898 Z3529/9 rectangular no no 2B  Reworked 

R11/898 Z3529/8 rough rectangular no no 2B  Reworked 

R11/898 Z3529/3 rough rectangular no no 2B  Reworked 

R11/898 Z3529/10 irregular no no 2B  Reworked 
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R11/898 Z3529/6 Trapezoid no no 4D Reworked 

R11/898 Z3529/5 Trapezoid no no 4D Reworked 

R10/27 AR3582 rectangular/trapezoid no no 2B  Broken Reworked 

R10/31 AR1047 rectangular/trapezoid no no 2B  Reworked 

R11/12 MW045 oval no no 4D Reworked 

R11/12 AR3993a Irregular n/a n/a 2B  Attempted Rework 

R11/12 AR3993b irregular no no 2B  Attempted Rework 

R11/12 MW044 Irregular no no 4B Attempted Rework 

R11/12 AR4047 rough rectangular no no Does not fit a current classification Attempted Rework 

R10/31 AR724 oval/quadrangular with rounded edges no yes Skinner 8 Reworked 

R10/31 AR801 Plano-convex no no Skinner 8 Preform 

R10/31 AR739 oval/quadrangular with rounded edges no no Skinner 8 Roughout 

R10/31 AR738 oval/quadrangular with rounded edges no no 3A Reworked 

R10/31 AR830 lenticular no no 2B  Preform 

R10/31 AR740 plano-convex no no Skinner 8 Reworked 

R10/31 AR737 lenticular no no Skinner 8  Roughout 

R10/31 AR753 rectangular no no 3C Roughout 

R10/31 AR862 rectangular/trapezoid no no Difficult to Assign  Reworked Preform 

R10/31 AR842 trapezoid n/a n/a 2C Roughout 

R10/31 AR771 trapezoid no no 2C Roughout 

R10/31 AR732 oval no no 4D Reworked 

R10/31 AR847 lenticular no no 2B  Roughout 

R10/31 AR760 plano-convex no no 4D Reworked 

R10/31 AR764 lenticular no no 2B  Roughout 

R11/96 AR7586 Triangular no no 4B Preform 

R11/96 AR7594 rough trapezoid no no 2B  Reworked 

R11/96 AR7600 rough trapezoid no no 2B  Primary 

R11/96 AR7650 oval/quadrangular with rounded edges no no Does not fit a current classification Primary 

R11/96 AR7595 quadrangular no no 2B  Primary 

R11/96 AR7602 rough trapezoid n/a n/a 2B  Broken Reworked 
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R11/96 AR7649c Quadrangular no no Does not fit a current classification Primary 

R11/96 AR7613 Triangular n/a n/a 4A Reworked 

R11/96 AR7578 oval no no Does not fit a current classification Preform 

R11/96 AR7650a rectangular n/a n/a 2B  Preform 

R11/96 AR7601 rough rectangular n/a n/a 1A Primary 

R11/96 AR7649d oval/quadrangular with rounded edges n/a n/a Does not fit a current classification Preform 

R11/96 AR7599 rough rectangular n/a n/a 2B  Preform 

R11/96 AR7649b oval/quadrangular with rounded edges no no Does not fit a current classification Preform 

R11/96 AR7611 plano-convex no no 2B  Reworked 

R11/96 AR7593 Triangular n/a n/a 4A Preform 

R11/96 AR7609 rough rectangular no no 2B  Reworked 

R11/96 AR7050 rough rectangular no no Does not fit a current classification Attempted Rework 

R11/96 AR7597 rectangular no no 2B  Primary 

R11/96 AR7592 Rectangular no no 2B  Preform 

R11/96 AR7591 Trapezoid no no 2C Reworked 

R11/96 AR7596 rectangular/trapezoid no no 2B  Preform 

R11/96 AR7590 rectangular/trapezoid no no 2B  Reworked 

R11/96 AR7604 rectangular n/a n/a 2B  Attempted Rework 

R11/96 AR7648 plano-convex no no Does not fit a current classification Preform 

R11/96 AR7608 rectangular/trapezoid no no 2B  Reworked 

R11/96 AR9650d irregular no n0 Does not fit a current classification Preform 

R11/96 AR7603 rectangular/trapezoid no no 2B  Reworked 

R11/96 AR7587 rectangular no no 4D Reworked 

R11/96 AR7606 rectangular/trapezoid no no 2B  Reworked 

R11/96 AR7649b oval no no Does not fit a current classification Preform 

R11/96 AR7607 lenticular no no 2B  Reworked 

R11/96 AR7605 lenticular no no 2B  Reworked 

R11/2356 FPH95 rectangular/trapezoid no no 2B  Reworked 

R11/2356 FPH85 rough rectangular no no 2B  Broken Reworked 

R11/2356 FPH84 rough rectangular no no 2B  Broken Reworked 
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R11/2404 8761a plano-convex/triangular no no Skinner 4 Reworked 

R11/2404 8761b rough rectangular no no 2B  Reworked 

R11/2404 2046 rough rectangular no yes 1A Reworked 

R11/2404 8350 rough rectangular no no 2B  Broken Reworked 

R11/2404 2337 plano-convex no no 4D Broken Reworked 

R11/2404 8430 Triangular no no 4C Reworked 

R11/2404 2577 rough rectangular no no 2B  Broken Reworked 

R11/2404 2387 rough rectangular n/a n/a Does not fit a current classification Preform 

R11/2404 5291 rough rectangular no no 2B  Reworked 

R11/2404 8868 trapezoid no no 2C Reworked 

R11/2404 8319 rough trapezoid no no 2C Reworked 

R11/2404 8382 rough trapezoid no no 2B  Reworked 

R11/2404 8291 quadrangular no no Does not fit a current classification Roughout 

R11/2404 8308 plano-convex/triangular no no Skinner 9 Reworked 

R11/2404 8354 Triangular no no 3D Primary 

R11/2404 5193 rough rectangular no no 2B  Reworked 

R11/2404 8391 plano-convex/triangular no no Skinner 9 Reworked 

R11/2404 8541 Triangular no no 3B Primary 

R11/2404 8595 rough rectangular no no 2C Roughout 

R11/2404 8520 plano-convex no no Does not fit a current classification Preform 

R11/2404 8910 rough rectangular no no Does not fit a current classification Roughout 

R11/2404 8909 rough rectangular no no Does not fit a current classification Roughout 

R11/2404 8496 trapezoid no no Skinner 4 Reworked 

R11/2404 8108 trapezoid no no 2C Preform 

R11/2404 8919 trapezoid no no 3B Broken Reworked 

R11/2404 8697 rectangular/trapezoid no no 2B  Reworked 

R11/2404 8635 rough trapezoid no no Does not fit a current classification Roughout 

R11/2404 8924 rectangular/trapezoid no no 2B  Broken Reworked 

R11/2404 8728 rectangular/trapezoid no no 2B  Preform 

R11/2404 8618 rough rectangular no no 2B  Reworked 
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