




Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs


The NZETC epub Edition
This is an epub version of 
     
Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs
    by
     Author: 
                    
                
    from the NZETC, licenced under the
     
Conditions of use 
     (http://nzetc.victoria.ac.nz/tm/scholarly/tei-NZETC-About-copyright.html).
 For more information on what this licence allows you to do with this work, please contact Library-TechnologyServices@vuw.ac.nz. 
The NZETC is a digital library based at Victoria University of Wellington, New Zealand. We publish texts of interest to a New Zealand and Pacific audience, and current strengths include historical New Zealand and Pacific Islands texts, texts in Maori and New Zealand literature. A full list of texts is available on our website (http://nzetc.victoria.ac.nz/).
Please report errors, including where you obtained this file, how you tried to access the file and details of the error. Errors, feedback and comments can be sent to Library-TechnologyServices@vuw.ac.nz.
About the electronic version


Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

Author: 
                    
Kevin L. Jones
                

Creation of machine-readable version: 
Jason Darwin

Creation of digital images: 
Jason Darwin

Conversion to TEI-conformant markup: 
Jason Darwin

New Zealand Electronic Text Collection, 2010

Wellington, New Zealand

Digitisation authorised by 
Department of Conservation | Te Papa Atawhai

                    
Publicly accessible

                    
URL: http://nzetc.victoria.ac.nz/collections.html

                    
copyright 2010, by Victoria University of Wellington

                
Extent: ca. 450 kilobytes

                
Illustrations have been included from the original source.

                
            

About the print version

                    


                            
Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs
                        

Author: 
                            
Kevin L. Jones
                        

                    
Extent: 294 pp

                    
Victoria University Press, 1994

Wellington

                


Encoding

                
All unambiguous end-of-line hyphens have been removed and
		        the trailing part of a word has been joined to the preceding
		        line, except in the case of those words that break over a
		        page.

                
Some keywords in the header are a local Electronic
		          Text Collection scheme to aid in establishing analytical
		          groupings.

            







Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

Contents


	

	
[covers]

	
Ngā Tohuwhenua Mai Te Rangi

	
[frontispiece]

	
[title page]

	
[imprint]

	
CONTENTS



	

	
Acknowledgements 

p. 6

	
He Kupu Whakataki 

p. 7

	
Introduction

	
1 — Archaeology and Aerial Photographs 

p. 11

	
[introduction] 

p. 11

	
The development of aerial photography

	
Aerial photographic techniques 

p. 18



	Part One — Sites of Māori Origin

	
2 — Settlement Patterns 

p. 29

	
[introduction] 

p. 29

	
Landforms and Māori settlement 

p. 33

	
Fire 

p. 38



	
3 — Pā 

p. 41

	
[introduction] 

p. 41

	
Living in the Pā

	
Pā—age and origins 

p. 59



	
4 — Horticulture

	
[introduction]

	
Physical conditions and soil fertility

	
Stonefields 

p. 63

	
Drains and trenches 

p. 66

	
Storage pits



	
5 — Other Economic Activities 

p. 73

	
[introduction] 

p. 73

	
Fishing and shellfish gathering

	
Stone quarries 

p. 77

	
Umu and umu tī

	
Hunting and gathering



	
6 — Nineteenth-Century Fortifications 

p. 83

	
[introduction] 

p. 83

	
European fortifications 

p. 85

	
Māori fortifications 

p. 88





	Part Two — Regional Coverage

	
7 — Northland and Auckland 

p. 97

	
[introduction] 

p. 97

	
Dune country 

p. 103

	
Volcanic landscapes 

p. 104

	
Nineteenth-century sites 

p. 108



	
8 — Waikato and Coromandel Peninsula 

p. 111

	
[introduction] 

p. 111

	
Coromandel region 

p. 112

	
Firth of Thames 

p. 113

	
Waikato

	
Horticulture

	
Nineteenth-century sites 

p. 117



	
9 — Bay of Plenty and the Taupō Region 

p. 125

	
[introduction] 

p. 125

	
Nineteenth-century sites 

p. 132



	
10 — East Coast 

p. 139

	
[introduction] 

p. 139

	
Horticulture 

p. 145

	
Nineteenth-century sites



	
11 — Hawke's Bay 

p. 153

	
[introduction] 

p. 153

	
Māhia Peninsula 

p. 156

	
Wairoa River

	
Hawke's Bay coast

	
Nineteenth-century sites 

p. 161



	
12 — Taranaki 

p. 167

	
[introduction] 

p. 167

	
Pā 

p. 168

	
Horticulture

	
Nineteenth-century sites 

p. 174



	
13 — Southern North Island

	
[introduction]

	
Horticulture 

p. 187

	
Nineteenth-century sites



	
14 — South Island

	
[introduction]

	
Horticulture 

p. 200

	
Pā

	
South Island stone resources 

p. 219

	
Nineteenth-century settlement 

p. 221





	Part Three — Nineteenth-Century Industrial Sites

	
15 — Coalmining, Sealing and Whaling, and Minor Industries

	
[introduction] 

p. 229

	
Coalmining

	
Sealing and whaling

	
Kauri gum 

p. 240

	
Copper



	
16 — Mission Settlements and Early Farming 

p. 243

	
[introduction] 

p. 243

	
Fences 

p. 250

	
Potato clamps

	
Irrigation



	
17 — Gold-Mining





	

	
18 — Postscript: Aerial Photography and the Historic Landscape 

p. 267

	
[introduction] 

p. 267

	
Future of the aerial photographic record

	
Protection of the historic landscape 

p. 268



	
Photographic Credits 

p. 275

	
Glossary 

p. 276

	
Notes 

p. 278

	
Chapter 1: Archaeology and Aerial Photographs 

p. 278

	
Part 1

	
Chapter 2: Settlement Patterns

	
Chapter 3: Pā

	
Chapter 4: Horticulture 

p. 279

	
Chapter 5: Other Economic Activities

	
Chapter 6: Nineteenth-century Fortifications



	
Part 2 

p. 280

	
Chapter 7: Northland and Auckland 

p. 280

	
Chapter 8: Waikato and Coromandel Peninsula

	
Chapter 9: Bay of Plenty and the Taupō Region 

p. 281

	
Chapter 10: East Coast

	
Chapter 11: Hawke's Bay

	
Chapter 12: Taranaki

	
Chapter 13: Southern North Island 

p. 282

	
Chapter 14: South Island



	
PART 3

	
Chapter 15: Coalmining, Sealing and Whaling, and Minor Industries

	
Chapter 16: Mission Settlements and Early Farming 

p. 283

	
Chapter 17: Gold-mining

	
Chapter 18: Aerial Photography and the Historic Landscape





	
References 

p. 284

	
Index 

p. 290

	
Errata 

p. 294










Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs



Contents


	
[covers]

	
Ngā Tohuwhenua Mai Te Rangi

	
[frontispiece]

	
[title page]

	
[imprint]

	
CONTENTS








Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

[covers]



                

                    

[image: Front Cover]
                

                

                    

[image: Spine]
                

                

                    

[image: Back Cover]
                

                

                    

[image: Title Page]
                

            








Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

Ngā Tohuwhenua Mai Te Rangi



                


                

                    Ngā Tohuwhenua Mai Te Rangi
                

            








Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

[frontispiece]



                


                
[image: Frontispiece]

            








Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

[title page]



                


                
                    

                        
Ngā Tohuwhenua Mai Te Rangi
                    

                    

                        
A New Zealand Archaeology in Aerial Photographs
                    

                
                Kevin L. Jones
                

                    Victoria University Press
                

            








Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

[imprint]



                


                

                    
Victoria University Press
                    


                Victoria University of Wellington


                PO Box 600 Wellington


                New Zealand

                
Copyright © text and original photographic material,


                Department of Conservation 1994

                
Copyright © in other photographs, see 
page 275

                
ISBN 0 86473 268 6

                
First published 1994

                
This book is copyright. Apart from
                any fair dealing for the purpose of private study,
                research, criticism or review, as permitted under the
                Copyright Act, no part may be reproduced by any
                process without the permission of
                the publishers

                
Publication of this book was assisted
                by grants from the Science Research Committee
                of the New Zealand Lottery Grants Board

                
Cover. 
Pouera, a volcanic cone pā on the Taiamai plains, inland Bay of Islands
                

                
The view is into the main crater. On the rim of the crater are the segmented defences of the pā. At bottom centre is another pā on a remnant of a former rim. The view is to the north and the crater opening is 350 m wide.

                
Frontispiece. 
Rua a Rehua, a pre-European and early nineteenth-century pā near Puna, East Coast
                

                
The pā encloses an area about 300 m long and 50 m wide along the bank of the Waikohu River at left. The ditch and bank is double on the distant perimeter and on the projecting part in the foreground. Inside the projecting ditch and bank are a number of faint depressions, possible gunpits. In the left foreground, the ditch and bank has been bulldozed and ploughed out. This locality was the scene of fighting in the musket wars of the 1820s, and the gunfighting modifications may belong to that period. The view is to the north.

                
Printed by GP Print Ltd, Wellington

            








Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

CONTENTS



                


                
CONTENTS

                

                    

                        
	
                        
	ACKNOWLEDGEMENTS
                        
	
6
                    

                    

                        
	
                        
	HE KUPU WHAKATAKI
                        
	
7
                    

                    

                        
	
                        
	INTRODUCTION
                        
	
9
                    

                    

                        
	1
                        
	ARCHAEOLOGY AND AERIAL PHOTOGRAPHS
                        
	
11
                    

                    

                        
	PART


 1
                        
	SITES OF MAORI ORIGIN
                        
	
                    

                    

                        
	2
                        
	SETTLEMENT PATTERNS
                        
	
29
                    

                    

                        
	3
                        
	PA
                        
	
41
                    

                    

                        
	4
                        
	HORTICULTURE
                        
	
61
                    

                    

                        
	5
                        
	OTHER ECONOMIC ACTIVITIES
                        
	
73
                    

                    

                        
	6
                        
	NINETEENTH-CENTURY FORTIFICATIONS
                        
	
83
                    

                    

                        
	PART 2
                        
	REGIONAL COVERAGE
                        
	
                    

                    

                        
	7
                        
	NORTHLAND AND AUCKLAND
                        
	
97
                    

                    

                        
	8
                        
	WAIKATO AND COROMANDEL PENINSULA
                        
	
111
                    

                    

                        
	9
                        
	BAY OF PLENTY AND THE TAUPO REGION
                        
	
125
                    

                    

                        
	10
                        
	EAST COAST
                        
	
139
                    

                    

                        
	11
                        
	HAWKE'S BAY
                        
	
153
                    

                    

                        
	12
                        
	TARANAKI
                        
	
167
                    

                    

                        
	13
                        
	SOUTHERN NORTH ISLAND
                        
	
183
                    

                    

                        
	14
                        
	SOUTH ISLAND
                        
	
197
                    

                    

                        
	PART 3
                        
	NINETEENTH-CENTURY INDUSTRIAL SITES
                        
	
                    

                    

                        
	15
                        
	COALMINING, SEALING AND WHALING, AND MINOR INDUSTRIES
                        
	
229
                    

                    

                        
	16
                        
	MISSION SETTLEMENTS AND EARLY FARMING
                        
	
243
                    

                    

                        
	17
                        
	GOLD-MINING
                        
	
257
                    

                    

                        
	18
                        
	POSTSCRIPT: AERIAL PHOTOGRAPHY AND THE HISTORIC LANDSCAPE
                        
	
267
                    

                    

                        
	
                        
	PHOTOGRAPHIC CREDITS
                        
	
275
                    

                    

                        
	
                        
	GLOSSARY
                        
	
276
                    

                    

                        
	
                        
	NOTES
                        
	
278
                    

                    

                        
	
                        
	REFERENCES
                        
	
284
                    

                    

                        
	
                        
	INDEX
                        
	
290
                    

                    

                        
	
                        
	
ERRATA
                        
	
                    

                

            








Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs



Contents


	
Acknowledgements 

p. 6

	
He Kupu Whakataki 

p. 7

	
Introduction

	
1 — Archaeology and Aerial Photographs 

p. 11

	
[introduction] 

p. 11

	
The development of aerial photography

	
Aerial photographic techniques 

p. 18



	Part One — Sites of Māori Origin

	
2 — Settlement Patterns 

p. 29

	
[introduction] 

p. 29

	
Landforms and Māori settlement 

p. 33

	
Fire 

p. 38



	
3 — Pā 

p. 41

	
[introduction] 

p. 41

	
Living in the Pā

	
Pā—age and origins 

p. 59



	
4 — Horticulture

	
[introduction]

	
Physical conditions and soil fertility

	
Stonefields 

p. 63

	
Drains and trenches 

p. 66

	
Storage pits



	
5 — Other Economic Activities 

p. 73

	
[introduction] 

p. 73

	
Fishing and shellfish gathering

	
Stone quarries 

p. 77

	
Umu and umu tī

	
Hunting and gathering



	
6 — Nineteenth-Century Fortifications 

p. 83

	
[introduction] 

p. 83

	
European fortifications 

p. 85

	
Māori fortifications 

p. 88





	Part Two — Regional Coverage

	
7 — Northland and Auckland 

p. 97

	
[introduction] 

p. 97

	
Dune country 

p. 103

	
Volcanic landscapes 

p. 104

	
Nineteenth-century sites 

p. 108



	
8 — Waikato and Coromandel Peninsula 

p. 111

	
[introduction] 

p. 111

	
Coromandel region 

p. 112

	
Firth of Thames 

p. 113

	
Waikato

	
Horticulture

	
Nineteenth-century sites 

p. 117



	
9 — Bay of Plenty and the Taupō Region 

p. 125

	
[introduction] 

p. 125

	
Nineteenth-century sites 

p. 132



	
10 — East Coast 

p. 139

	
[introduction] 

p. 139

	
Horticulture 

p. 145

	
Nineteenth-century sites



	
11 — Hawke's Bay 

p. 153

	
[introduction] 

p. 153

	
Māhia Peninsula 

p. 156

	
Wairoa River

	
Hawke's Bay coast

	
Nineteenth-century sites 

p. 161



	
12 — Taranaki 

p. 167

	
[introduction] 

p. 167

	
Pā 

p. 168

	
Horticulture

	
Nineteenth-century sites 

p. 174



	
13 — Southern North Island

	
[introduction]

	
Horticulture 

p. 187

	
Nineteenth-century sites



	
14 — South Island

	
[introduction]

	
Horticulture 

p. 200

	
Pā

	
South Island stone resources 

p. 219

	
Nineteenth-century settlement 

p. 221





	Part Three — Nineteenth-Century Industrial Sites

	
15 — Coalmining, Sealing and Whaling, and Minor Industries

	
[introduction] 

p. 229

	
Coalmining

	
Sealing and whaling

	
Kauri gum 

p. 240

	
Copper



	
16 — Mission Settlements and Early Farming 

p. 243

	
[introduction] 

p. 243

	
Fences 

p. 250

	
Potato clamps

	
Irrigation



	
17 — Gold-Mining










Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

Acknowledgements



                


                

                    Acknowledgements
                

                
This book could not have been prepared or published without the assistance of the Science Research Committee of the New Zealand Lottery Grants Board. For permission to apply to the Board, and the opportunity to write this book in part in the course of my duties for the Department of Conservation, I thank Dr 
Richard Sadleir, Director of Science and Research, and Dr 
Aidan Challis. This is a work of individual scholarship and the views expressed here are not necessarily those of the Department of Conservation.
                

                
For comments on parts of the text, I have to acknowledge the contributions of Tony Walton, Dr 
Bruce McFadgen, 
Brian Sheppard, 
Joan Maingay, Te Aniwa Hona, Dr 
Neville Ritchie, Dr 
Chris Pugsley, Chris Robertson and 
Ann Williams. For reading the whole of the manuscript at various stages, I thank Dr Nigel Prickett, Dr Malcolm McKinnon, Dr 
Aidan Challis, 
Eruera Manuera, Dr 
Foss Leach, Ian McKenzie, Associate Professor 
Doug Sutton, Dr 
Simon Cauchi, 
Te Aue Davis, Associate Professor 
Judith Binney and Dr 
Jock Phillips (and other staff, Historical Branch, Department of Internal Affairs). Parts of the manuscript were typed by 
June Bullock, 
Ingrid Palmer, 
Nesta Black and 
Joanne Horner.

                
Pātere in chapters 10 and 12 are reproduced by kind permission of the Polynesian Society, and in chapter 7 courtesy of the Ministry for the Environment and Mrs 
Jane Marsden. Photographs are individually acknowledged at the end of the book, but I should mention here the willing support of 
Alastair Buist. Without his and Nigel Prickett's aerial photographs of Taranaki, and those of New Zealand Aerial Mapping, Ltd, in Hawke's Bay, the concept of this book would not have arisen. An important contribution has been made by the Department of Survey and Land Information, Air Logistics (White's Aviation), Airmaps New Zealand and Lloyd Homer of the Institute of Geological and Nuclear Sciences.

                
I thank Val Edgecombe and 
Moreen Macaulay of The Map Shop, Department of Survey and Land Information, for patiently answering requests for vertical aerial photograph files. John Coster, Lynda Bowers, Susan Bulmer, Ray Hooker and Tony Walton assisted with the scanning of existing photographic sources; Tony Walton is especially acknowledged for extended discussions on interpreting photographs. Chris Edkins drafted the maps and interpretative drawings, for which I am most grateful.

                
I also acknowledge the assistance of the following pilots: John Dale, Air North Shore; 
Denis Tindall, Wellington Aero Club; 
Alan McFarlane, 
Annabelle Cochrane and 
Brian O'Hagen, Kapiti Districts Aero Club; Peter Caley, Auckland Aero Club; Charlie Janes of the Department of Conservation, Hawke's Bay; and Mike Hockey, also of the Department, Gisborne. Most of the photographic printing of black and white oblique photographs is by DAC Group, Ltd, Wellington.

            








Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

He Kupu Whakataki



                


                

                    He Kupu Whakataki
                

                
Ahakoa ka kitea atu te hitori o Aotearoa i roto i ōna papa tūturu me ōna papa wāhi whenua, kāore ngā āhua tūturu o tō tātau whenua i te tino mōhiotia i waho o Aotearoa. He rite ano te motuhake o te ahurei o tēnei whenua ki te ahua o te takutai, o te maunga ranei. I tua atu o ngā papa tuku iho e tu whakahirahira rā, he papa wāhi whenua te nuinga o ngā āhua whenua kei te whāia—he hua i puta ake i te mahi-ā-tinana, whakarere ke-ā-tinana rānei a te iwi i te oneone, i te mata, i te otaota rānei o te whenua. Ko ngā whakaahua mai i te rangi o ngā papa tūturu ka kitea i runga i te whenua, nga whakaahua i āta tirohia e ahau mō te pukapuka nei.

                
Ahakoa i heke mai te maha o ngā papa āhua o te whenua o Aotearoa i te Pākehā, i tikina kētia atu ko ngā puringa kōrero tawhito o te iwi Māori hei kaupapa mō te pukapuka nei. Ka kitea he whakarara o ngā papa tūturu Pākehā o Aotearoa i etahi atu whenua o te ao whānua o te ao whānui, pērā i ngā papa kerikōura o te pukapuka nei. Ka kitea he taunakitanga rite anō ki ēnei i ētahi atu wahi pērā i Ahitereiria, i California. Engari anō ngā āhua papa tūturu o Aotearoa e whakaatu ana i ngā mahi a te iwi Māori i ngā rā o mua, ka noho motuhake ēnei ki Aotearoa anake na te mea kāore e kitea i tētahi atu whenua o te ao.

                
He papa tuku iho anō hoki te maha o ngā papa wāhi whenua, atā, ngā wāhi e noho hirahira ana ki te iwi Māori. Ēhara kau te mahi whakarāpopoto, whakaputa rānei i nga kōrero e mōhiotia ana mō aua momo papa, i te mahi ngāwari nā te mea he uaua tonu te whakaatu i te whakaatu i te whānui o tēnei momo mōhio.

                
Kāore tēnei mea te mōhiotanga tuku iho e tino whakaputaina e te Māori ki tētahi atu i waho i a ia i ngā wā katoa. He wāhanga te mohiotanga tuku iho o tētahi āhua o te whenua kua waia te kite atu me te whakahua i roto i ngā kōrero i te marae. He wāhi tōna i roto i ngā take e pā ana ki te kiri o te whānau me te iwi, ki te pupuri a te iwi i te whenua me ō ratau whakaaro mō taua whenua. Engari kāore e taea te whiriwhiri pai te katoa o ngā tikanga mehemea kāore i te whakaputaina ngā korero tuku iho e karapoti rā i te papa. Ko ngā kōrero nehe me ngā korero tuku iho e mōhio whanuitia ana, ngā kōrero anake kua tlkina atu hei whakaputa māku i konei.

                
Hari koa ana te ngākau mō te huhua o ngā whiriwhiri i whakahaerea i roto i te iwi Māori i ngā tau kua hipa atu nei. Nui rawa atu te whakamihi mō ngā tikanga i tukua mai me te tono kia tiakina.
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The history of New Zealand may be read in the archaeological and historic sites of its land surface, yet we have one of the least-recognised historical landscapes anywhere in the world. This vital cultural dimension of the New Zealand landscape is as important as its coastal or mountain scenery. Apart from traditional sites, important in their own right, most of the landscape features of interest are archaeological—the result of people physically working or modifying the soil itself, the land surface or its vegetation cover. The sites are old compared with what is conventionally regarded asjhe stuff of New Zealand history. There are very few standing churches in New Zealand older than 150 years, yet most Māori archaeological sites are twice that age.

                
This book explains how such sites came to be where they are and illustrates them with aerial photographs. Sites used for illustration were selected for their outstanding landscape and graphic character. The background to interpreting the sites' meanings and the historical narratives about them are in the main body of the text, as are references to the literature. The captions contain detailed commentary on the sites but are not themselves referenced. Readers unfamiliar with some of the terms used may refer to a glossary at the end of the book.

                
The book is arranged in three parts. Part 1 offers a description and explanation of sites as they are seen today on the surface of the land, emphasising sites of Māori origin. It covers some of the main issues in New Zealand field archaeology and how archaeologists have answered the questions that have arisen. The selection of photographs was designed to reflect the different ways in which people have used the land in the past—for villages, defence, gardens and other economic activities. It finishes in the nineteenth century with Māori and European fortifications of the New Zealand Wars. The European fortifications are dealt with in this part of the book because they are so closely associated with the contemporaneous Māori fortifications. Part 1 therefore takes a wider view, sketching the history that explains why and where sites appear, and is preliminary to the regional chapters of Part 2, where further explanation of features common throughout New Zealand, such as storage pits, would become repetitious.

                
Part 2 is a regional review. It assumes an understanding of the individual site types discussed in Part 1, and concentrates on the landscape setting and the special historical and archaeological features of each region. Northland and Auckland, Coromandel and Waikato, Bay of Plenty and Taupō, the East Coast, Hawke's Bay, Taranaki, and the southern North Island have a chapter each, while the South Island is treated in one chapter. The relative importance of these regions, implied by the scope of the chapters, may seem to be a harshly revi-sionary treatment of New Zealand history. Auckland, Wellington and the South Island may be thought to warrant more detail. However, if we take the view of a millennium of history, this division into chapters acknowledges the central importance of the dominant regions from Hawke's Bay and Taranaki northwards. In these regions the sites are also more visible in aerial photographs, and this arrangement allows for an examination of the richest evidence in appropriate detail.

                
Part 3 covers industrial site remnants of the nineteenth century. Most nineteenth-century industry was extractive in character. It took materials out of the land and sea—coal, gold, clay (for bricks), kauri gum, flax, whale oil, seal skins—and exported them to Australia or the colonial homelands more or less unprocessed. The other nineteenth-century industry that made an enormous impact on the surface of the land was farming. Initially associated with the early mission settlements, and in part designed for subsistence and some cash-cropping, farming above all else (as then seen) was calculated to 'improve' Māori industry and use of the land. Eventually farming, too, produced and exported a basic commodity: wool. Chapter 16 explains why pastoral industry receives only passing mention in this book. Some industries, particularly the later periods of gold extraction, were exclusively the preserve of European capital. Others (kauri gum and flax) were meagre and labour-intensive sources of cash to poorer families. Māori had a hand in several of these industries: whaling and cropping up until the late 1850s, the earliest gold-mining, and gum-digging. Although all these industries made their impact on the land, by far the greatest impact has been that of coal and gold-mining, on which this
                

book concentrates.

                
In preparing this book, photographs were gathered from existing collections as far as possible. This was far cheaper, for the coverage gained in the initial stages, than flying to take new photographs of sites. This preliminary search also helped to shape the content by showing up places where sites had photographed well. The main source of vertical aerial photographs was the historical collection of the Department of Survey and Land Information, held at New Zealand Aerial Mapping, Ltd, in Hastings. The main sources of oblique photographs were the personal collections of several New Zealand archaeologists known for this work, the Institute of Geological and Nuclear Sciences Ltd, and the Waikato Museum of Art and History. With this selection, the potential scope of the book was worked out and the text drafted.

                
In late winter of 1991 and summer 1992,1 took three major flights designed to get oblique photographs where only verticals had been available, and to obtain coverage of areas where the existing photographs were of poor quality. The first flight was from Wellington to the Clarence River, Kai Kōura Peninsula, Banks Peninsula and Lake Ellesmere. In the second, I flew from Wellington to Taranaki, the Waikato, Bay of Plenty, East Coast and Hawke's Bay—some 10 hours flying time. The third was in the far north in a circuit from Auckland to the Bay of Islands, Doubtless Bay, Karikari Peninsula, Awanui and Ahipara. I have also taken shorter flights on the East Coast, in the Coromandel Peninsula area, Waikato, Hawke's Bay and Central Otago. These flights were the main source of the oblique photographs appearing in this book. Although each flight had its characteristic difficulties in finding and photographing such a large number of sites in varying light and weather and ranging over sometimes difficult geography, I have not attempted to discuss that here.

                
A number of the oblique photographs in this book are mine. For the technically minded, the colour pictures are from 35 mm Fujichrome 100 film, taken with a Pentax 28-80 mm zoom lens, usually in the range 40 to 70 mm. The lens was usually set at f8 or fll with the shutter speed manually adjusted (usually half that indicated by the meter). Black and white photographs were taken with 120 format Mamiya twin lens reflex cameras, using two bodies and 55, 80 and 180 mm lenses. The most used lens, the 180 mm, was fixed at infinity by a plate lodged in the racking mechanism of the camera body. Film was usually 100 or 125 ASA (occasionally 400 ASA) Agfa or Ilford print stock.

                
My abiding feeling has been one of privilege in being able to cover so much country, gaining an understanding of regional variation throughout New Zealand, and to catch that quick sense of human settlement and its impact on the landscape that is the essence of this book.
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Archaeology and Aerial Photographs
                

                

                    
This book covers four main kinds of historic places. 
Traditional sites are spiritually respected-places referred to in Māori tradition, such as the island Te Ana o Paikea, near Whāngārā, on the East Coast. Here, Paikea, an important ancestor of Ngāti Porou, came ashore. 
Archaeological sites can be seen physically in or on the surface of the ground, where they can be recorded or excavated, but only those visible on the surface are dealt with in this book. Many such sites are the result of Māori activity before the arrival of Europeans, such as pā, stone-adze quarries and gardens. The people who lived in the past made an impact on the land which is not only visible but also remembered through oral or written narratives. 
Nineteenth-century sites may be of Māori, European or other origin, but can usually be distinguished from sites created before the arrival of Europeans. These nineteenth-century sites include gold-mining, early farming, coalmining, and sites of the New Zealand Wars. 
Industrial sites include both nineteenth-century and twentieth-century sites, for example, coalmines or other industries requiring a lot of capital and large-scale earthworks.
                

                    
Many archaeological sites visible in the landscape are also traditional sites. It is not easy to summarise or to present what is known about such sites; traditional information is not always readily shared between Māori society and the wider audience. Part of a familiar landscape seen, imagined and referred to from the marae, this body of knowledge serves purposes that relate to the identity of whānau (extended family) and iwi (tribe), their possession of the land and attitudes towards it.

                    
Some pā, the old fortified settlements, and the land nearby have been occupied continuously up to the present day. Present-day Māori landowners may know their names and histories. Their grandparents may be buried in the urupā that were created in the old pā. Pā are therefore prominent spiritual as well as physical reference points, and the full meanings of a site cannot be responsibly discussed without reference to tradition. Chapter 3 is devoted entirely to pā, and individual examples appear in the regional chapters of Part 2.

                    
Other traditional sites that are frequently referred to are 'tauranga waka', canoe landing sites and places that represent, or indeed are, ancestors, or that are associated with ancestors' deeds. Three examples illustrated here are important in the traditions of iwi descended from the waka Horouta and Tākitimu (East Coast), Aotea and Tainui (Waikato) and Mātaatua (Bay of Plenty) respectively.

                    
The pā, Popoia, near the Waipāoa River on the East Coast has attracted much attention over the years. Here Kahungūnu married Ruarereta or Ruarauhanga, one of Ruapani's daughters. Ruapani also married one of Kahungūnu's daughters.
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 The site is therefore associated with the ancestors of a major tribe, 
Ngāti Ruapani, with linkages throughout the eastern North Island, and also features in the narratives of 
Ngāti Kahungūnu. In an aerial view of August 1991, the pā is lit to show off its features and can be seen in its fuller landscape perspective. Rather small by comparison with some of its neighbours, it has strong natural defences (cliffs) on one side where in the past it was cut by the Waipāoa River, and double ditch and bank defences on the weaker, gently sloped sides. It contains a good number of kūmara storage pits and is located right next to the horticultural soils of the Waipāoa River plains.

                    
On the Waikato west coast, a locality very important in the traditions of both Aotea (tribes centred in

south Taranaki) and Tainui (centred in the Waikato), aerial photographs taken in the early 1950s of the southern headland show a striking flood of sand driven by the wind from the western ocean beaches across on to farmland on the eastern harbour side. On stable islands of clay in the moving sand, dozens of shell middens (rubbish dumps), evidence of past settlement, are just perceptible in the aerial photograph. On the grassed headlands and ridges towards the harbour some five pā show prominently. In the small bay, Hawaikiiti ('little Ha-waiki', a reference to the central Polynesian homeland), just inside the entrance, is 
Turi Matai Rehua, a pā where Turi of the Aotea canoe waited for the star, Rehua, to show so that he could resume his voyages. He planted kūmara here on the heights at a place named Raukūmara, now covered with sand. Here also people from the 
Tainui canoe planted kūmara.
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 Much later, in the nineteenth century, extensive ditch and bank fences were also constructed near the harbour. We will return to similar landscape examples, at north Aotea, in chapter 8 on the Waikato.

                    
The final example is a pā important in the traditions of Mātaatua. Near Whakatāne is the pā, 
Kakatarahae, occupied by Ue-i-mua, elder brother of Tūhoe-pōtiki. Tūhoe-pōtiki's immediate ancestors were on the Mātaatua canoe, and he was the founder of 
Tūhoe.
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 In the swamp near Kakatarahae he killed his elder brother, securing his position in the senior male line. This site is not only important to Tūhoe, but also illustrates how leadership in Māori society was asserted and maintained over time. All societies, and certainly all Pacific societies, exhibit fierce rivalry over leadership. In Polynesia this has the effect of forcing hapū, especially the descent groups of junior lineages, out of the ancestral territory, unless of course they can assert a role in the senior line, as Tūhoe-pōtiki did.

                    
Such dramatic themes lie on the margins of archaeological competence. My emphasis here is more on archaeological sites, of which a large proportion is of Māori origin. I have had to be selective about the number of European sites presented, because of the lessening of historical interest as one approaches the commonplace and the present day. In 500 years time, there may be archaeologists who specialise in the historic period,
                

[image: Continuity in Māori settlement: Mangatoatoa marae near Kihikihi]
Continuity in Māori settlement: 
Mangatoatoa marae near 
Kihikihi

The urupā with modern gravestones is within the bounds of a high ditch and bank, the defences of a pā, which may be up to 400 years old. The pā itself was sited on a point created by the steep banks of the Puniu River, its course now infested with willows. The urupā and pā can be seen to be part of the marae complex. The point in the foreground was an excellent tactical position controlling the river and its terrace margins, and the pā may have been used as late as the Waikato campaigns of 1864. The view is taken looking to the south-west.


                        


                        

[image: Popoia, near Waituhi, Gisborne Plains]

Popoia, near 
Waituhi, Gisborne Plains

Ruapani lived here and offered one of his daughters in marriage to Kahungunu, the ancestor of 
Ngāti Kahungūnu. 
Ngāti Ruapani is centred on the region between the 
Waipaoa River and 
Lake Waikaremoana with strong links to Ngati Kahungūnu, Te Aitanga a Māhaki and Rongowhakaata.

A double transverse ditch lies at the northern end (to the left) and sweeps forward to the western side. Within the pā, raised-rim storage pits are prominent. The pā is about 90 m long and the sunlight is angled from the north-west. Power lines run across the western slope.


                        


                        

[image: Aotea south head, a place important in the traditions of Aotea and Tainui]
Aotea south head, a place important in the traditions of 
Aotea and 
Tainui

A number of pā show at centre and top right on the terrace landform adjacent to the inner harbour on the right. The harbour entrance is out of the picture at top left. At centre, the prominent pā of rectangular outline is 75 m long by 30 m wide. A scatter of dense middens shows as a brighter white on the dune crests at lower left. These were probably the sites of settlements in low forest on dune soils that have since been overwhelmed by shifting sand. At right is the bay Hawaikiiti. The pā centre right is 
Turi Matai Rehua, while on the sand-covered hill at centre is 
Pukeatua, the place where Turi planted the first kumara.

All the vertical aerial photographs in this book are orientated so that the north point is to the top of the page.


                        


                busily documenting the lines of ancient kiwifruit shelter belts. The contemporary kiwifruit farm occupies a landscape that 400 years before had also been the site of 'subtropical' 
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 horticulture—but for the root crop kūmara. For this book, the all-too-rare remnants that have chanced to survive 
under the kiwifruit fences and shelterbelts will be the most important.
                

                    
Aerial photography offers an instant glimpse of the layout of settlements and their relationship to the surrounding land. It is especially useful in archaeology because the patterning of the site and the relationship between sites can be seen very clearly. The ditch on the nearby hill, which local farmers call 'the old drain', from the air can be seen to be part of a patterned whole: an old fighting pā, perhaps with kūmara storage pits and house terraces, extending for hundreds of metres along the ridge and beyond, disappearing under forest. From the air it will have a cultural pattern both in its own right and in relation to the modern-day settlement nearby. The defensive perimeter of the site will be clear; within the perimeter, the layout of house terraces and storage pits can be seen. Also within the perimeter, there may be an open area with a few large house floors adjacent, or simply a very large bank-enclosed space—the antecedent perhaps of the modern marae. There is also negative evidence; evidence for what is not happening. There are no central 'streets' through the settlement; access was by foot, although no doubt there was a pattern of 'private' and 'public' space. Illustrated in this book are at least three examples, Popoia, just discussed, a pā at Tirau in the Waikato and a pā near Tūpāroa on the East Coast, where the complexity and close spacing of settlement within pā can be seen.

                    
Aerial photography also forces archaeologists to take account of all archaeological sites that can be seen from the surface. Sites sometimes receive the greatest attention when they are thought of simply as places to be excavated. Even in Britain, where the study of a great many sites has been carried out for several centuries, it has been estimated that fewer than 1% of all sites have been excavated. This is a poor basis upon which to consider the nature of human settlement in the past; good sense has to be made of the unexcavated as well as the excavated sites. Aerial photography becomes an essential tool in analysing those landscapes in which few sites will ever be excavated, while the rest, seen from a distance, spell out the human pattern in the landscape.

                    


                    

[image: Kakatarahae, near Ōwhakatoro, inland from Whakatāne, a pā very important in the traditions of Tūhoe]

Kakatarahae, near 
Ōwhakatoro, inland from Whakatāne, a pā very important in the traditions of 
Tūhoe

The pā was occupied by Ue-i-mua, elder brother of Tūhoe-pōtiki. It shows the typically massive defensive ditches and banks of pā in the Bay of Plenty. The defensive scarps outlined by shadow are 10 m high. The overall length of the main defended platform is about 150 m. It was constructed on easily excavated pumice gravels. Exterior terraces, probably for houses, are arranged down the ridge at middle left of the photograph. The view is to the north.


                

                

                    
The development of aerial photography

                    
Aerial photography can be used for four broad purposes in archaeology: as illustration, for research as data in its own right (where the virtues of illustration are applied to create new knowledge), as an aid to field research and excavation, and finally as an aid in determining the rate of destruction of sites and measures needed to conserve them.
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After being used in the First World War for reconnaissance in both the Near East and the European theatres,
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 aerial photography was quickly grasped by the United Kingdom Ordnance Survey as an essential too for archaeological survey and mapping. In 1924, concluding a paper on 'Air Survey and Archaeology', O.G.S Crawford noted:

                    

                        
It is difficult to express in suitable words my sense of the importance of air-photographs for archaeological study They provide a new instrument of research comparable only to that provided by excavation. . . . They are 
not a substitute for fieldwork, but they are the most powerfually of the field archaeologist. . . . As a revealer of almost vanished earthworks they are superior in every way to observation on the ground. . . . and it is to be hoped tha they will figure largely in illustration of future books which may be written about the earthworks of a country . . . 
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In a subsequent paper,
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 Crawford and Alexander Keiller reviewed the history of aerial photography, and first systematically described the distinction between
                


                archaeological sites indicated only by changes in crop patterns (stunting or abundance of growth known as 'crop marks') caused by archaeological features beneath the surface, and sites which could be recognised from their surface relief alone
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—techniques to which we shall return shortly. Indeed from about this time, once the pioneering work of recording the surface relief of earthworks or monuments such as Stonehenge or Bronze and Iron Age fortifications had been completed, attention turned much more to crop marks. Over the years since, Cambridge University has collected aerial photographs which have been used for many publications on the historical landscapes and sites of the United Kingdom.
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In New Zealand in this same era, an interest in recording and making sense of the mark of human beings in the landscape is apparent in the early work of 
W.H. Skinner and 
S. Percy Smith,
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                    both surveyors by profession, and in the writings of the ethnologist, 
Elsdon Best.
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 All were great interpreters, and not just for a European audience, of the Māori traditions of that same landscape.
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 Elsdon Best was publishing on pā at the same time as O.G.S. Crawford in England was publishing aerial photographs of Iron and Bronze Age hill-forts, but there is not the slightest hint in Best's writings that aerial photography might have been of use, nor any apparent interest in the potential of aerial photography for historic site work.

                    
By the late 1930s aerial photography was being widely used in New Zealand,
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 and by 1945 there was full coverage for military purposes of the coastal districts. In New Zealand, a comprehensive archive of aerial photographs was built up.
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 Aerial photography from the time of the Second World War is still filed and available from the Department of Survey and Land Information.

                    
However, it was not until 1947 that a paper on New Zealand archaeology and air photography, covering sites such as Papamoa (Bay of Plenty), the Wairau 'canals', and pā at Pakipaki, central Hawke's Bay, was published by 
G. Blake-Palmer, a general practitioner and later public servant.
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 His paper usefully reviewed the English experience and discussed matters of scale, the then-existing corpus of vertical aerial photography, crop marks and optimum seasonal and diurnal lighting conditions. Shortly after, 
Leslie Kelly published a booklet on Marion du Fresne, the French explorer, which used aerial photographs to illustrate the historical landscapes of the Bay of Islands.


17
 Overall, however, Blake-Palmer's paper does not appear to have been particularly influential. The Wellington Archaeological Society did have lectures by him, and the use of aerial photographs was common in the extensive surveys of the Wellington region conducted by the society in the early 1960s, and surveys elsewhere in the lower North Island, for example, Colin Smart's work in Whanganui.
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Blake-Palmer's paper was, of course, before its time, since there were no full-time practising field archaeologists in New Zealand until a decade later. In 1957 Jack Golson discussed the use of aerial photography,
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 but it was not until the publication of 

Archaeology in North Taranaki by 
Alastair Buist in 1964,
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 one of the more distinguished reports produced from that 'boom' decade in New Zealand amateur archaeology, that the potential of aerial photography for illustration and analysis began to be fully realised. Here for the first time, in a modestly produced book, were extraordinary images of the Taranaki historic landscape, emerging through the limitations of the printing. Subsequent books which have used aerial photographs for illustration have been 
J.D.H. Buchanan and 
David Simmons's 

Māori History and Place Names of Hawke's Bay, a superb historical landscape illustrated by black and white photographs by New Zealand Aerial Mapping, Ltd;
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Barry Brailsford's 

The Tattooed Land, a study of pā in the South Island;
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 and some recent books on Taranaki and the Waikato, notably work by Nigel Prickett and 
F.L. Phillips's 

Ngā Tohu a Tainui
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These books use aerial photographs by way of illustration for a text which is more concerned with traditional and archaeological knowledge. With the exception of the Buist monograph, they are not strong attempts to use aerial photographs as a source of new knowledge. There have been attempts (unpublished) to map individual sites using aerial photography, notable examples are: Te Pōrere (discussed in chapter 9); a pre-European pā at Hawai in the eastern Bay of Plenty; Ruapekapeka (discussed in chapter 7); some of the Auckland volcanic cones; Pouēua in the Bay of Islands; and Tapui near Manūtūke, Gisborne.
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 With the exception of the last two, all these exercises have produced results of indifferent archaeological value, mainly because they were done by technical photogrammetrists and not closely enough interpreted to yield informative archaeological results— for example, walls or banks constructed by human beings were not distinguished from naturally occurring high points or features. Aerial photographs are also used quite widely in the field to assist archaeological mapping and
                

site location, and these results are filed as site records with the New Zealand Archaeological Association. Such site records are a source of new knowledge, although they have seldom been gathered into a published work.

                    
Hawke's Bay seems to have led the development and use of aerial photography in archaeology, because the principal company involved with aerial photography, New Zealand Aerial Mapping, Ltd, is based there, and because sites in the region are generally well sculpted into the ground and maintained in grass—ideal candidates for aerial photography. Les Groube, formerly a lecturer in archaeology at Auckland and Otago universities, was influential in the 1960s in guiding his students in the use of aerial photography. He also carried out aerial photography in Hawke's Bay in the early 1960s.
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 Another of his important projects was the mapping of site locations in the Bay of Islands for a pioneering study of site distribution.
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 Elsewhere, not far from the Hawke's Bay region, the Royal New Zealand Air Force photographed the Waiu pā complex, situated at an altitude of 1,100 m on the southern edge of the North Island's volcanic plateau. Te Pōrere (to be discussed in chapter 9) was also photographed from a helicopter at about this time by the late Ormond Wilson, to record its restoration. In the South Island, Hardwicke Knight also photographed a number of sites in the early 1960s (his photographs are in chapter 5).

                    
The most successful attempt to date to generate new knowledge from stereoscopic aerial photographs is that of Foss and 
Helen Leach of the University of Otago, whose work was influenced by 
Les Groube. Helen Leach's published maps of garden plots and stone rows or walls in Palliser Bay
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 were significant both in detail and in the extent of features covered. Many purpose-flown vertical aerial photographs at a large scale (approximately 1:1,600) were used to map the coastal strip, with most of the detail checked in the field. (At this scale, a wall 2 m wide on the ground is 1.25 mm wide on the photograph.) In the course of the work she encountered and solved problems arising from lighting (high overhead or strongly oblique) and its effect on her ability to map the walls; changes in specific forms of vegetation cover on the walls, allowing them to be recognised; the loss of data due to blanketing vegetation cover; and distortion of the image at the edge of the lens. Most importantly, Helen Leach noted the value of the aerial view in being able to detect pattern and functions in features that defeated clear interpretation in the ground view.
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There have also been important regional surveys using low-level oblique aerial photography, such as Nigel Prickett's work in Taranaki, already mentioned. Another source used in this book was a survey of the Waikato undertaken by Kees Sprenger and Steve Edson of the Waikato Museum of Art and History in 1980. Little published, Sprenger and Edson's is the finest low-level aerial photographic survey in New Zealand, covering a landscape of great historical interest.

                    
In the early 1980s Auckland University's Audio-Visual Unit also began to use oblique aerial photographs on sites. In 1982 Reg Nichol, then a student at Auckland University, with Godfrey Boehnke taking the photographs 'hung on a strap out of the door of a high-winged light aircraft', carried out a low-level survey of Hamlin's Hill, just south of the Auckland urban area. Nichol had thought that a regular pattern of parallel lines showing on the surface of the hill, and which had long puzzled the student excavators, were pre-European cultivations.
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 The wider picture of the hill, unavailable in the ground view, convinced him that the lines resulted from European ploughing. In 1986 also using the university's audio-visual unit, Doug Sutton, a lecturer, arranged comprehensive low-level vertical and oblique aerial photography of Pouērua, a heavily settled volcanic cone in the inland Bay of Islands.

                

                

                    
Aerial photographic techniques

                    

                        
Vertical aerial photographs are most commonly used for survey purposes. They are taken with large cameras fixed in the underside of an aeroplane capable of maintaining a stable flight path. As the name implies, the view is straight down, providing an image in the horizontal plane. Most vertical aerial photography is done with 'large -format' cameras, with single negative images as large as 200 by 200 mm—60 times the area of a conventional 35-mm camera negative. Very fine detail may be recorded on the film, hence its value for military reconnaissance, surveying, archaeology, forest- and town-planning, and other scientific and technical purposes. These photographs are usually taken in a sequence, with each photograph overlapping part of the photographs taken before and after. This allows stereoscopic viewing, whereby three-dimensional views of the land surface can be obtained. Stereoscopic aerial photography, such as that used by Helen Leach in Palliser Bay, 
can-
                    

not, unfortunately, be adequately displayed in a book intended for wide public readership. It requires the assistance of a small but expensive pair of stereoscopic glasses to achieve basic results in archaeology in the field.

                    
In contrast, 
oblique photography (taken at an oblique angle to the ground surface) has more uses in illustration. It is more successful, as a single photograph, in showing the shape or relief of the surface of the ground. Usually taken closer to the subject, it has relatively limited use for conventional land survey and map-making. However, it is still possible to take accurate measurements from such photographs, so they can also be used for analytical purposes.

                    
The difference between vertical and oblique photographs is illustrated in a unique photograph taken by Air Maps (New Zealand), Ltd, of the Kuaotunu Peninsula, Coromandel, and the setting of its wide variety of historical features. In the foreground are the goldfields of Bald Spur and Waitaia Ridge (more or less a vertical view),
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 and in the distance an oblique view of Opito Beach and Sarah's Gully, where, in the late 1950s, Jack Golson first archaeologically documented the early Māori settlement of the North Island. This settlement consisted of a small whānau or hapū settlement at the foot of a ridge in the inner part of a small open bay. The site revealed storage pits (demonstrating horticulture), dated to the early thirteenth century.
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To see the relief of the earth or archaeological features on the surface without the benefit of a stereoscope, it is essential to use the advantages of shade and oblique light in defining the site.
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 In an oblique view, with the camera oriented towards the sun, early or late in the day or in winter is generally best; the surface features of the site will cast long shadows and can be seen readily. Disturbances in the surface of the ground throw a shadow much longer than the feature is high. A pattern to features which cover very large areas may be revealed that cannot be seen walking about on the ground under any lighting conditions. Aspect—whether the slope of the site faces towards or away from the sun—is very important.

                    
However, there are some potential difficulties. The sun should not shine into the lens either directly or indirectly from water surfaces—a potential problem with a wide-angle lens. There may also be problems with haze, water vapour, dust or smoke gathering and reflecting light. The closer the camera is to the feature, the less significant these problems will be. Other angles produce different results. With the sun behind the observer and at a low angle in the sky (i.e., with the camera viewpoint oriented with the sunlight), very spectacular and strong colour and shadow effects can be gained. The light will be bright on the lit faces, and the camera will pick up the very long, very dark shadows cast behind the features of interest (provided the angle of view is high enough). However, with the sun behind the observer, archaeological features are usually strongly and evenly lit, obscuring their own shadows, and tend to be indiscernible. My own practice has developed to take both medium-angle (at about 45° to the horizontal) and high-angle (near 90°) obliques, the latter at a higher altitude or with a wide-angle lens. High-angle oblique views require uncomfortably tight banks (steep turns) by the aeroplane to get a view unencumbered by its wheels.

                    
To this point, we have been discussing archaeological sites that show on photographs because they have surface relief, i.e., there is a curve or depression in the surface of the land. Not all sites have such relief features. However, sites without relief can still show from the air either when they are exposed on bare surface-soil (when ploughed, for example),
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 or, as is more common, when they lie under the vegetated ground-surface.
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 The former, 
soil marks, show as dark or light marks in the soil. The latter, 
crop marks, may have been caused by hard surfaces, such as paving or the lines of a foundation or path: crops or grass will not thrive on such places. The site may have incorporated a ditch or a drain, which filled with soil more fertile, deeper or moister than the surrounding earth, promoting greener grass or better crops. The contrast may be accentuated in spring as conditions slowly become dry. Specialised film, such as infrared which is sensitive to variations in the light reflected from leaves of high or low water content, may enhance the contrast. Crop marks of course also show on sites with surface relief, where there are stony soils or where the slope directly faces the midday sun, as it does on north-facing banks. In these situations, lush spring or autumn growth may be burnt brown by the heat of the sun.

                    
Soil marks depend on surface disturbance or exposure of the soil itself. When sites are ploughed, the ditches or other features below the surface will, for a set depth, have a different colour from the surrounding soil. An earth oven (umu) will be black and lie from 10 to 50 cm below the surface of the ground. When the surface is ploughed, the even brown colour of the topsoil layer is
                


                        

[image: Kuaotunu Peninsula from the west, illustrating vertical and oblique effects]

Kuaotunu Peninsula from the west, illustrating vertical and oblique effects

 The photograph has been taken with a wide-angle lens. The view is vertical (immediately below the camera viewpoint) in the foreground. An oblique view oriented to the east shows from the middle distance. Several gold-mines were in operation from 1889 on the Waitaia Ridge (across centre) and Bald Spur (bottom right). Left centre is 
Otama Beach. In the far distance are Opito Bay and the localities of the sites of Skippers Ridge and Sarah's Gully. Mt Tahanga, source of widely used adze-stone, is the rounded knob on the far right of the photograph.
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Sarah's Gully, scene of the first North Island archaeology in the 1950s, where Jack Golson first documented the early Polynesian settlement of the North Island. On the far ridge (above the rocky shoreline) is the Sarah's Gully pā. Golson's site, in which early forms of storage pits were discovered, was on the near ridge and the slopes just above Cross Creek (foreground). Later excavations were on middens on the far beach frontage, and on the sandy area on the near side of Cross Creek. The earliest radiocarbon dates for these sites indicate settlement in the early thirteenth century.


                turned under, and the surface, say 15 cm down, is revealed. The oven will then show as a black patch in the ploughed surface surrounded by the ordinary brown subsoil. An example of this effect was found at the Waitaki River mouth in the early 1960s. The ovens, part of a wider pattern of settlement (the existence of which was well known), were exposed by a combination of wind erosion, ploughing and discing. They are illustrated in chapter 5. Sometimes, when a bank is ploughed, the dark and light effect shows in reverse. If the fill of the bank was dug up originally from the subsoil it will show as a lighter colour than the surrounding topsoil surface when exposed.

                    
New Zealand sites are relatively young and the materials of which they are made match the surrounding natural patterns of earth. There are no concrete or other solid foundations in Māori structures, for example.
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 Sites tend to be concentrated on the coast or on rivers and lakes, and are not very frequent in the great arable regions of New Zealand such as the Canterbury plains. Instead, they lie under more or less permanent crops such as horticulture or the pasture of dairying land. Subsoils also tend to be soft, as soft as the topsoil, and on many occasions not dissimilar in colour. These factors all con-
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Crop marks and soil marks


Left. Soil marks of a ploughed-out pā on the 
Waikohu River, near Pūhā, East Coast. The pā lies on the left of the river on the opposite bank to the prominent house, centre. There were two ditches and banks, described by Elsdon Best in The Pa Maori as 'bulky earthworks'. These enclosed the point formed by the sinous stream marked by willows (coming in from the left) and the main Waikohu River. From top to bottom the pattern is: light grey line, subsoil of the outer lip of the ditch; broad light grey line, subsoil fill of the main bank; and dark patches, the topsoil and probable ovens protected from the plough by the main bank. The river is 30 m across.


Right. Crop marks outline the double ditch and bank of a pā on the high terrace at 
Nukutaurua, Māhia Peninsula. Fragments of the ditches and banks only survive outside of the fenceline running up and down right of centre on the photograph. Traces of the outer ditch lie at right angles to the large surviving fragment, and can be seen as a dark line enclosing the point. A pattern of later ploughing can also be detected.
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[image: Two oblique views of Te Wheao, a pā on low hill country at Te Haukē, west of Lake Poukawa, central Hawke's Bay]
Two oblique views of 
Te Wheao, a pā on low hill country at 
Te Haukē, west of Lake Poukawa, central Hawke's Bay

These photographs were taken in the course of circling the pā in the late afternoon, with sunlight coming from a low angle to the north-west. The first view (
top) is taken from the east, with the main features lit from behind and showing clearly. The second view (
bottom) is taken from the west, with features lit from the front (i.e., from behind the camera) and showing less well. However, the photograph is taken from a fairly steep oblique angle so that the shadows created by some features, and the hill itself, can still be seen. The site is about 100 m long.


                        


                trast with the great, complex historic landscapes of southern England and the Thames valley, the places where aerial photography has been so important. Six thousand years of extensive agricultural settlement, and continuous ploughing, on chalklands or glacial/alluvial gravels with relatively thin topsoils gives greater definition of complex soil and crop marks, and hence greater scope for aerial photographic applications in archaeology.
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 By contrast, in New Zealand crop marks are rare and intact sites with distinct surface features are most commonly seen.
                

                    
So far, it might appear that aerial photography is a tool without parallel in archaeological sciences, and that it may as well displace all other methods of surveying and observing sites. That is not at all true, because the following important limitations apply. First, although aerial photographs can sometimes show with exact clarity and better than a ground view the sequence in which parts of a site were laid down over large areas, that sequence is as a general rule established or confirmed by archaeological excavation or the close examination of sections that are 
cut through the site. Second, excavation is also necessary to determine the plan of buried archaeological features, although these do sometimes show in aerial photographs. Third, and self-evidently, archaeological excavation is essential to take samples for further analysis in laboratories.

                    
To be seen effectively, then, New Zealand sites require strong oblique lighting conditions, typical of higher latitudes, winter, or early morning and late afternoon. Unfortunately, for perfectly valid reasons, it is typical practice in general aerial survey to take the photographs in summer and near midday, and archaeological features cannot be detected because of the lack of clear shadows and sometimes the effects of thistles or other seasonal vegetation growth. The problem is exacerbated in the far north where shadows almost disappear in summer at midday (because of the low latitude, 35°S).

                    
The height at which the photograph is taken is very important in determining the size of the objects which can be seen on the ground: too far away and the site is imperceptible, too close and only the detail of a large site is visible. Archaeological sites vary in size: from a single spot where an artefact may have been found to a pā site that extends for more than a kilometre along a ridge. The plan of an individual storage pit may be as small as 2 by 1 m.
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 Forty years ago, flying went as low as 1,500 m for aerial photographic survey purposes, and the negatives were at a scale (depending on the lens) of as much as 1:10,000. At this scale 1 cm on the photograph equals 100 m measured on the ground. A ditch and bank 8 m across would measure just under 1 mm on the negative, giving ample scope to detect and document archaeological sites. Now, heights are triple that, with scales of 1:25,000 being typical. Archaeological features are small enough to become indiscernible at this scale. In this book, most of the oblique photographs were taken at heights of from 250 to 500 m so that detail as small as individual thistles is clear.

                    
The final problem is destruction of sites and photographs. The physical record of Māori settlement in New Zealand has been lost very rapidly in the last two decades because of land development. The increasing rarity of these sites makes them valuable. Although there is reason to be gloomy and indeed alarmist about this disappearing heritage, there are factors which reduce the loss. First, sites constructed in the earth itself are robust and will survive fire, if not bulldozing or erosion. An example of loss caused by river erosion is illustrated here in the site Marama Tāwhana on the Uawa River, Tolaga Bay. Second, and most important from the perspective of this book, the sites have long been recorded by aerial photography. Where destruction has occurred, earlier aerial photographs are the more valuable. These photographs lie in archives which have not been much researched but from which there is much to be learnt.

                    
To sum up: aerial photography preserves what may otherwise be physically destroyed, illustrates with great power what is there to be seen, and can act as a source of carefully interpreted knowledge in its own right, a powerful tool of particular value in reconnaissance, mapping
                


                and illustration of historic landscapes and sites. The potential for aerial photographs to reveal information about the patterns of sites and human settlement is enormous,


38
 yet very little exploited. The positioning of sites in the landscape can reveal much about how people used the surrounding land, and about the relationships between the groups of people that lived on the sites. Even less explored is the potential of aerial photography to reveal pattern within individual settlements,


39
 although the pattern within garden areas has been closely analysed.


40
 It is not the primary technique of archaeology; excavation is essential to the closer understanding of the function of particular site types in a system of settlement and the sequence in which the site was used over time (the function and arrangement of a site may change over time).

                    

[image: Marama Tawhana, on the Uawa River, Tolaga Bay]
Marama Tawhana, on the Uawa River, 
Tolaga Bay

These two short lengths of ditch once defended a pā on the river point extending as much as 150 m out to the left (east) of the photograph. The inner bank of the pā (on the left) has been heavily eroded by recent floods such as those caused by Cyclone Bola. Even in the 1940s, however, aerial photographs show that there was only a small area about 5 m across and 20 m long surviving within (left of) the ditch and bank defences. The river point has built up downstream (top right, to the south-west) while the upstream bank has eroded, abruptly terminating the defences. The site is about 350 years old.
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This book covers four main kinds of historic places. 
Traditional sites are spiritually respected-places referred to in Māori tradition, such as the island Te Ana o Paikea, near Whāngārā, on the East Coast. Here, Paikea, an important ancestor of Ngāti Porou, came ashore. 
Archaeological sites can be seen physically in or on the surface of the ground, where they can be recorded or excavated, but only those visible on the surface are dealt with in this book. Many such sites are the result of Māori activity before the arrival of Europeans, such as pā, stone-adze quarries and gardens. The people who lived in the past made an impact on the land which is not only visible but also remembered through oral or written narratives. 
Nineteenth-century sites may be of Māori, European or other origin, but can usually be distinguished from sites created before the arrival of Europeans. These nineteenth-century sites include gold-mining, early farming, coalmining, and sites of the New Zealand Wars. 
Industrial sites include both nineteenth-century and twentieth-century sites, for example, coalmines or other industries requiring a lot of capital and large-scale earthworks.
                

                    
Many archaeological sites visible in the landscape are also traditional sites. It is not easy to summarise or to present what is known about such sites; traditional information is not always readily shared between Māori society and the wider audience. Part of a familiar landscape seen, imagined and referred to from the marae, this body of knowledge serves purposes that relate to the identity of whānau (extended family) and iwi (tribe), their possession of the land and attitudes towards it.

                    
Some pā, the old fortified settlements, and the land nearby have been occupied continuously up to the present day. Present-day Māori landowners may know their names and histories. Their grandparents may be buried in the urupā that were created in the old pā. Pā are therefore prominent spiritual as well as physical reference points, and the full meanings of a site cannot be responsibly discussed without reference to tradition. Chapter 3 is devoted entirely to pā, and individual examples appear in the regional chapters of Part 2.

                    
Other traditional sites that are frequently referred to are 'tauranga waka', canoe landing sites and places that represent, or indeed are, ancestors, or that are associated with ancestors' deeds. Three examples illustrated here are important in the traditions of iwi descended from the waka Horouta and Tākitimu (East Coast), Aotea and Tainui (Waikato) and Mātaatua (Bay of Plenty) respectively.

                    
The pā, Popoia, near the Waipāoa River on the East Coast has attracted much attention over the years. Here Kahungūnu married Ruarereta or Ruarauhanga, one of Ruapani's daughters. Ruapani also married one of Kahungūnu's daughters.
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 The site is therefore associated with the ancestors of a major tribe, 
Ngāti Ruapani, with linkages throughout the eastern North Island, and also features in the narratives of 
Ngāti Kahungūnu. In an aerial view of August 1991, the pā is lit to show off its features and can be seen in its fuller landscape perspective. Rather small by comparison with some of its neighbours, it has strong natural defences (cliffs) on one side where in the past it was cut by the Waipāoa River, and double ditch and bank defences on the weaker, gently sloped sides. It contains a good number of kūmara storage pits and is located right next to the horticultural soils of the Waipāoa River plains.

                    
On the Waikato west coast, a locality very important in the traditions of both Aotea (tribes centred in

south Taranaki) and Tainui (centred in the Waikato), aerial photographs taken in the early 1950s of the southern headland show a striking flood of sand driven by the wind from the western ocean beaches across on to farmland on the eastern harbour side. On stable islands of clay in the moving sand, dozens of shell middens (rubbish dumps), evidence of past settlement, are just perceptible in the aerial photograph. On the grassed headlands and ridges towards the harbour some five pā show prominently. In the small bay, Hawaikiiti ('little Ha-waiki', a reference to the central Polynesian homeland), just inside the entrance, is 
Turi Matai Rehua, a pā where Turi of the Aotea canoe waited for the star, Rehua, to show so that he could resume his voyages. He planted kūmara here on the heights at a place named Raukūmara, now covered with sand. Here also people from the 
Tainui canoe planted kūmara.


2
 Much later, in the nineteenth century, extensive ditch and bank fences were also constructed near the harbour. We will return to similar landscape examples, at north Aotea, in chapter 8 on the Waikato.

                    
The final example is a pā important in the traditions of Mātaatua. Near Whakatāne is the pā, 
Kakatarahae, occupied by Ue-i-mua, elder brother of Tūhoe-pōtiki. Tūhoe-pōtiki's immediate ancestors were on the Mātaatua canoe, and he was the founder of 
Tūhoe.
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 In the swamp near Kakatarahae he killed his elder brother, securing his position in the senior male line. This site is not only important to Tūhoe, but also illustrates how leadership in Māori society was asserted and maintained over time. All societies, and certainly all Pacific societies, exhibit fierce rivalry over leadership. In Polynesia this has the effect of forcing hapū, especially the descent groups of junior lineages, out of the ancestral territory, unless of course they can assert a role in the senior line, as Tūhoe-pōtiki did.

                    
Such dramatic themes lie on the margins of archaeological competence. My emphasis here is more on archaeological sites, of which a large proportion is of Māori origin. I have had to be selective about the number of European sites presented, because of the lessening of historical interest as one approaches the commonplace and the present day. In 500 years time, there may be archaeologists who specialise in the historic period,
                

[image: Continuity in Māori settlement: Mangatoatoa marae near Kihikihi]
Continuity in Māori settlement: 
Mangatoatoa marae near 
Kihikihi

The urupā with modern gravestones is within the bounds of a high ditch and bank, the defences of a pā, which may be up to 400 years old. The pā itself was sited on a point created by the steep banks of the Puniu River, its course now infested with willows. The urupā and pā can be seen to be part of the marae complex. The point in the foreground was an excellent tactical position controlling the river and its terrace margins, and the pā may have been used as late as the Waikato campaigns of 1864. The view is taken looking to the south-west.


                        


                        

[image: Popoia, near Waituhi, Gisborne Plains]

Popoia, near 
Waituhi, Gisborne Plains

Ruapani lived here and offered one of his daughters in marriage to Kahungunu, the ancestor of 
Ngāti Kahungūnu. 
Ngāti Ruapani is centred on the region between the 
Waipaoa River and 
Lake Waikaremoana with strong links to Ngati Kahungūnu, Te Aitanga a Māhaki and Rongowhakaata.

A double transverse ditch lies at the northern end (to the left) and sweeps forward to the western side. Within the pā, raised-rim storage pits are prominent. The pā is about 90 m long and the sunlight is angled from the north-west. Power lines run across the western slope.


                        


                        

[image: Aotea south head, a place important in the traditions of Aotea and Tainui]
Aotea south head, a place important in the traditions of 
Aotea and 
Tainui

A number of pā show at centre and top right on the terrace landform adjacent to the inner harbour on the right. The harbour entrance is out of the picture at top left. At centre, the prominent pā of rectangular outline is 75 m long by 30 m wide. A scatter of dense middens shows as a brighter white on the dune crests at lower left. These were probably the sites of settlements in low forest on dune soils that have since been overwhelmed by shifting sand. At right is the bay Hawaikiiti. The pā centre right is 
Turi Matai Rehua, while on the sand-covered hill at centre is 
Pukeatua, the place where Turi planted the first kumara.

All the vertical aerial photographs in this book are orientated so that the north point is to the top of the page.


                        


                busily documenting the lines of ancient kiwifruit shelter belts. The contemporary kiwifruit farm occupies a landscape that 400 years before had also been the site of 'subtropical' 


4
 horticulture—but for the root crop kūmara. For this book, the all-too-rare remnants that have chanced to survive 
under the kiwifruit fences and shelterbelts will be the most important.
                

                    
Aerial photography offers an instant glimpse of the layout of settlements and their relationship to the surrounding land. It is especially useful in archaeology because the patterning of the site and the relationship between sites can be seen very clearly. The ditch on the nearby hill, which local farmers call 'the old drain', from the air can be seen to be part of a patterned whole: an old fighting pā, perhaps with kūmara storage pits and house terraces, extending for hundreds of metres along the ridge and beyond, disappearing under forest. From the air it will have a cultural pattern both in its own right and in relation to the modern-day settlement nearby. The defensive perimeter of the site will be clear; within the perimeter, the layout of house terraces and storage pits can be seen. Also within the perimeter, there may be an open area with a few large house floors adjacent, or simply a very large bank-enclosed space—the antecedent perhaps of the modern marae. There is also negative evidence; evidence for what is not happening. There are no central 'streets' through the settlement; access was by foot, although no doubt there was a pattern of 'private' and 'public' space. Illustrated in this book are at least three examples, Popoia, just discussed, a pā at Tirau in the Waikato and a pā near Tūpāroa on the East Coast, where the complexity and close spacing of settlement within pā can be seen.

                    
Aerial photography also forces archaeologists to take account of all archaeological sites that can be seen from the surface. Sites sometimes receive the greatest attention when they are thought of simply as places to be excavated. Even in Britain, where the study of a great many sites has been carried out for several centuries, it has been estimated that fewer than 1% of all sites have been excavated. This is a poor basis upon which to consider the nature of human settlement in the past; good sense has to be made of the unexcavated as well as the excavated sites. Aerial photography becomes an essential tool in analysing those landscapes in which few sites will ever be excavated, while the rest, seen from a distance, spell out the human pattern in the landscape.

                    


                    

[image: Kakatarahae, near Ōwhakatoro, inland from Whakatāne, a pā very important in the traditions of Tūhoe]

Kakatarahae, near 
Ōwhakatoro, inland from Whakatāne, a pā very important in the traditions of 
Tūhoe

The pā was occupied by Ue-i-mua, elder brother of Tūhoe-pōtiki. It shows the typically massive defensive ditches and banks of pā in the Bay of Plenty. The defensive scarps outlined by shadow are 10 m high. The overall length of the main defended platform is about 150 m. It was constructed on easily excavated pumice gravels. Exterior terraces, probably for houses, are arranged down the ridge at middle left of the photograph. The view is to the north.
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The development of aerial photography



                    
The development of aerial photography

                    
Aerial photography can be used for four broad purposes in archaeology: as illustration, for research as data in its own right (where the virtues of illustration are applied to create new knowledge), as an aid to field research and excavation, and finally as an aid in determining the rate of destruction of sites and measures needed to conserve them.
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After being used in the First World War for reconnaissance in both the Near East and the European theatres,
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 aerial photography was quickly grasped by the United Kingdom Ordnance Survey as an essential too for archaeological survey and mapping. In 1924, concluding a paper on 'Air Survey and Archaeology', O.G.S Crawford noted:

                    

                        
It is difficult to express in suitable words my sense of the importance of air-photographs for archaeological study They provide a new instrument of research comparable only to that provided by excavation. . . . They are 
not a substitute for fieldwork, but they are the most powerfually of the field archaeologist. . . . As a revealer of almost vanished earthworks they are superior in every way to observation on the ground. . . . and it is to be hoped tha they will figure largely in illustration of future books which may be written about the earthworks of a country . . . 
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In a subsequent paper,


8
 Crawford and Alexander Keiller reviewed the history of aerial photography, and first systematically described the distinction between
                


                archaeological sites indicated only by changes in crop patterns (stunting or abundance of growth known as 'crop marks') caused by archaeological features beneath the surface, and sites which could be recognised from their surface relief alone


9
—techniques to which we shall return shortly. Indeed from about this time, once the pioneering work of recording the surface relief of earthworks or monuments such as Stonehenge or Bronze and Iron Age fortifications had been completed, attention turned much more to crop marks. Over the years since, Cambridge University has collected aerial photographs which have been used for many publications on the historical landscapes and sites of the United Kingdom.


10

                    

                    
In New Zealand in this same era, an interest in recording and making sense of the mark of human beings in the landscape is apparent in the early work of 
W.H. Skinner and 
S. Percy Smith,
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                    both surveyors by profession, and in the writings of the ethnologist, 
Elsdon Best.


12
 All were great interpreters, and not just for a European audience, of the Māori traditions of that same landscape.
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 Elsdon Best was publishing on pā at the same time as O.G.S. Crawford in England was publishing aerial photographs of Iron and Bronze Age hill-forts, but there is not the slightest hint in Best's writings that aerial photography might have been of use, nor any apparent interest in the potential of aerial photography for historic site work.

                    
By the late 1930s aerial photography was being widely used in New Zealand,


14
 and by 1945 there was full coverage for military purposes of the coastal districts. In New Zealand, a comprehensive archive of aerial photographs was built up.


15
 Aerial photography from the time of the Second World War is still filed and available from the Department of Survey and Land Information.

                    
However, it was not until 1947 that a paper on New Zealand archaeology and air photography, covering sites such as Papamoa (Bay of Plenty), the Wairau 'canals', and pā at Pakipaki, central Hawke's Bay, was published by 
G. Blake-Palmer, a general practitioner and later public servant.


16
 His paper usefully reviewed the English experience and discussed matters of scale, the then-existing corpus of vertical aerial photography, crop marks and optimum seasonal and diurnal lighting conditions. Shortly after, 
Leslie Kelly published a booklet on Marion du Fresne, the French explorer, which used aerial photographs to illustrate the historical landscapes of the Bay of Islands.


17
 Overall, however, Blake-Palmer's paper does not appear to have been particularly influential. The Wellington Archaeological Society did have lectures by him, and the use of aerial photographs was common in the extensive surveys of the Wellington region conducted by the society in the early 1960s, and surveys elsewhere in the lower North Island, for example, Colin Smart's work in Whanganui.


18

                    

                    
Blake-Palmer's paper was, of course, before its time, since there were no full-time practising field archaeologists in New Zealand until a decade later. In 1957 Jack Golson discussed the use of aerial photography,


19
 but it was not until the publication of 

Archaeology in North Taranaki by 
Alastair Buist in 1964,


20
 one of the more distinguished reports produced from that 'boom' decade in New Zealand amateur archaeology, that the potential of aerial photography for illustration and analysis began to be fully realised. Here for the first time, in a modestly produced book, were extraordinary images of the Taranaki historic landscape, emerging through the limitations of the printing. Subsequent books which have used aerial photographs for illustration have been 
J.D.H. Buchanan and 
David Simmons's 

Māori History and Place Names of Hawke's Bay, a superb historical landscape illustrated by black and white photographs by New Zealand Aerial Mapping, Ltd;


21
 
Barry Brailsford's 

The Tattooed Land, a study of pā in the South Island;


22
 and some recent books on Taranaki and the Waikato, notably work by Nigel Prickett and 
F.L. Phillips's 

Ngā Tohu a Tainui

                        

23

                    

                    
These books use aerial photographs by way of illustration for a text which is more concerned with traditional and archaeological knowledge. With the exception of the Buist monograph, they are not strong attempts to use aerial photographs as a source of new knowledge. There have been attempts (unpublished) to map individual sites using aerial photography, notable examples are: Te Pōrere (discussed in chapter 9); a pre-European pā at Hawai in the eastern Bay of Plenty; Ruapekapeka (discussed in chapter 7); some of the Auckland volcanic cones; Pouēua in the Bay of Islands; and Tapui near Manūtūke, Gisborne.


24
 With the exception of the last two, all these exercises have produced results of indifferent archaeological value, mainly because they were done by technical photogrammetrists and not closely enough interpreted to yield informative archaeological results— for example, walls or banks constructed by human beings were not distinguished from naturally occurring high points or features. Aerial photographs are also used quite widely in the field to assist archaeological mapping and
                

site location, and these results are filed as site records with the New Zealand Archaeological Association. Such site records are a source of new knowledge, although they have seldom been gathered into a published work.

                    
Hawke's Bay seems to have led the development and use of aerial photography in archaeology, because the principal company involved with aerial photography, New Zealand Aerial Mapping, Ltd, is based there, and because sites in the region are generally well sculpted into the ground and maintained in grass—ideal candidates for aerial photography. Les Groube, formerly a lecturer in archaeology at Auckland and Otago universities, was influential in the 1960s in guiding his students in the use of aerial photography. He also carried out aerial photography in Hawke's Bay in the early 1960s.


25
 Another of his important projects was the mapping of site locations in the Bay of Islands for a pioneering study of site distribution.


26
 Elsewhere, not far from the Hawke's Bay region, the Royal New Zealand Air Force photographed the Waiu pā complex, situated at an altitude of 1,100 m on the southern edge of the North Island's volcanic plateau. Te Pōrere (to be discussed in chapter 9) was also photographed from a helicopter at about this time by the late Ormond Wilson, to record its restoration. In the South Island, Hardwicke Knight also photographed a number of sites in the early 1960s (his photographs are in chapter 5).

                    
The most successful attempt to date to generate new knowledge from stereoscopic aerial photographs is that of Foss and 
Helen Leach of the University of Otago, whose work was influenced by 
Les Groube. Helen Leach's published maps of garden plots and stone rows or walls in Palliser Bay


27
 were significant both in detail and in the extent of features covered. Many purpose-flown vertical aerial photographs at a large scale (approximately 1:1,600) were used to map the coastal strip, with most of the detail checked in the field. (At this scale, a wall 2 m wide on the ground is 1.25 mm wide on the photograph.) In the course of the work she encountered and solved problems arising from lighting (high overhead or strongly oblique) and its effect on her ability to map the walls; changes in specific forms of vegetation cover on the walls, allowing them to be recognised; the loss of data due to blanketing vegetation cover; and distortion of the image at the edge of the lens. Most importantly, Helen Leach noted the value of the aerial view in being able to detect pattern and functions in features that defeated clear interpretation in the ground view.


28

                    

                    
There have also been important regional surveys using low-level oblique aerial photography, such as Nigel Prickett's work in Taranaki, already mentioned. Another source used in this book was a survey of the Waikato undertaken by Kees Sprenger and Steve Edson of the Waikato Museum of Art and History in 1980. Little published, Sprenger and Edson's is the finest low-level aerial photographic survey in New Zealand, covering a landscape of great historical interest.

                    
In the early 1980s Auckland University's Audio-Visual Unit also began to use oblique aerial photographs on sites. In 1982 Reg Nichol, then a student at Auckland University, with Godfrey Boehnke taking the photographs 'hung on a strap out of the door of a high-winged light aircraft', carried out a low-level survey of Hamlin's Hill, just south of the Auckland urban area. Nichol had thought that a regular pattern of parallel lines showing on the surface of the hill, and which had long puzzled the student excavators, were pre-European cultivations.
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 The wider picture of the hill, unavailable in the ground view, convinced him that the lines resulted from European ploughing. In 1986 also using the university's audio-visual unit, Doug Sutton, a lecturer, arranged comprehensive low-level vertical and oblique aerial photography of Pouērua, a heavily settled volcanic cone in the inland Bay of Islands.
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Aerial photographic techniques

                    

                        
Vertical aerial photographs are most commonly used for survey purposes. They are taken with large cameras fixed in the underside of an aeroplane capable of maintaining a stable flight path. As the name implies, the view is straight down, providing an image in the horizontal plane. Most vertical aerial photography is done with 'large -format' cameras, with single negative images as large as 200 by 200 mm—60 times the area of a conventional 35-mm camera negative. Very fine detail may be recorded on the film, hence its value for military reconnaissance, surveying, archaeology, forest- and town-planning, and other scientific and technical purposes. These photographs are usually taken in a sequence, with each photograph overlapping part of the photographs taken before and after. This allows stereoscopic viewing, whereby three-dimensional views of the land surface can be obtained. Stereoscopic aerial photography, such as that used by Helen Leach in Palliser Bay, 
can-
                    

not, unfortunately, be adequately displayed in a book intended for wide public readership. It requires the assistance of a small but expensive pair of stereoscopic glasses to achieve basic results in archaeology in the field.

                    
In contrast, 
oblique photography (taken at an oblique angle to the ground surface) has more uses in illustration. It is more successful, as a single photograph, in showing the shape or relief of the surface of the ground. Usually taken closer to the subject, it has relatively limited use for conventional land survey and map-making. However, it is still possible to take accurate measurements from such photographs, so they can also be used for analytical purposes.

                    
The difference between vertical and oblique photographs is illustrated in a unique photograph taken by Air Maps (New Zealand), Ltd, of the Kuaotunu Peninsula, Coromandel, and the setting of its wide variety of historical features. In the foreground are the goldfields of Bald Spur and Waitaia Ridge (more or less a vertical view),


30
 and in the distance an oblique view of Opito Beach and Sarah's Gully, where, in the late 1950s, Jack Golson first archaeologically documented the early Māori settlement of the North Island. This settlement consisted of a small whānau or hapū settlement at the foot of a ridge in the inner part of a small open bay. The site revealed storage pits (demonstrating horticulture), dated to the early thirteenth century.


31

                    

                    
To see the relief of the earth or archaeological features on the surface without the benefit of a stereoscope, it is essential to use the advantages of shade and oblique light in defining the site.
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 In an oblique view, with the camera oriented towards the sun, early or late in the day or in winter is generally best; the surface features of the site will cast long shadows and can be seen readily. Disturbances in the surface of the ground throw a shadow much longer than the feature is high. A pattern to features which cover very large areas may be revealed that cannot be seen walking about on the ground under any lighting conditions. Aspect—whether the slope of the site faces towards or away from the sun—is very important.

                    
However, there are some potential difficulties. The sun should not shine into the lens either directly or indirectly from water surfaces—a potential problem with a wide-angle lens. There may also be problems with haze, water vapour, dust or smoke gathering and reflecting light. The closer the camera is to the feature, the less significant these problems will be. Other angles produce different results. With the sun behind the observer and at a low angle in the sky (i.e., with the camera viewpoint oriented with the sunlight), very spectacular and strong colour and shadow effects can be gained. The light will be bright on the lit faces, and the camera will pick up the very long, very dark shadows cast behind the features of interest (provided the angle of view is high enough). However, with the sun behind the observer, archaeological features are usually strongly and evenly lit, obscuring their own shadows, and tend to be indiscernible. My own practice has developed to take both medium-angle (at about 45° to the horizontal) and high-angle (near 90°) obliques, the latter at a higher altitude or with a wide-angle lens. High-angle oblique views require uncomfortably tight banks (steep turns) by the aeroplane to get a view unencumbered by its wheels.

                    
To this point, we have been discussing archaeological sites that show on photographs because they have surface relief, i.e., there is a curve or depression in the surface of the land. Not all sites have such relief features. However, sites without relief can still show from the air either when they are exposed on bare surface-soil (when ploughed, for example),
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 or, as is more common, when they lie under the vegetated ground-surface.
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 The former, 
soil marks, show as dark or light marks in the soil. The latter, 
crop marks, may have been caused by hard surfaces, such as paving or the lines of a foundation or path: crops or grass will not thrive on such places. The site may have incorporated a ditch or a drain, which filled with soil more fertile, deeper or moister than the surrounding earth, promoting greener grass or better crops. The contrast may be accentuated in spring as conditions slowly become dry. Specialised film, such as infrared which is sensitive to variations in the light reflected from leaves of high or low water content, may enhance the contrast. Crop marks of course also show on sites with surface relief, where there are stony soils or where the slope directly faces the midday sun, as it does on north-facing banks. In these situations, lush spring or autumn growth may be burnt brown by the heat of the sun.

                    
Soil marks depend on surface disturbance or exposure of the soil itself. When sites are ploughed, the ditches or other features below the surface will, for a set depth, have a different colour from the surrounding soil. An earth oven (umu) will be black and lie from 10 to 50 cm below the surface of the ground. When the surface is ploughed, the even brown colour of the topsoil layer is
                


                        

[image: Kuaotunu Peninsula from the west, illustrating vertical and oblique effects]

Kuaotunu Peninsula from the west, illustrating vertical and oblique effects

 The photograph has been taken with a wide-angle lens. The view is vertical (immediately below the camera viewpoint) in the foreground. An oblique view oriented to the east shows from the middle distance. Several gold-mines were in operation from 1889 on the Waitaia Ridge (across centre) and Bald Spur (bottom right). Left centre is 
Otama Beach. In the far distance are Opito Bay and the localities of the sites of Skippers Ridge and Sarah's Gully. Mt Tahanga, source of widely used adze-stone, is the rounded knob on the far right of the photograph.
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Sarah's Gully, scene of the first North Island archaeology in the 1950s, where Jack Golson first documented the early Polynesian settlement of the North Island. On the far ridge (above the rocky shoreline) is the Sarah's Gully pā. Golson's site, in which early forms of storage pits were discovered, was on the near ridge and the slopes just above Cross Creek (foreground). Later excavations were on middens on the far beach frontage, and on the sandy area on the near side of Cross Creek. The earliest radiocarbon dates for these sites indicate settlement in the early thirteenth century.


                turned under, and the surface, say 15 cm down, is revealed. The oven will then show as a black patch in the ploughed surface surrounded by the ordinary brown subsoil. An example of this effect was found at the Waitaki River mouth in the early 1960s. The ovens, part of a wider pattern of settlement (the existence of which was well known), were exposed by a combination of wind erosion, ploughing and discing. They are illustrated in chapter 5. Sometimes, when a bank is ploughed, the dark and light effect shows in reverse. If the fill of the bank was dug up originally from the subsoil it will show as a lighter colour than the surrounding topsoil surface when exposed.

                    
New Zealand sites are relatively young and the materials of which they are made match the surrounding natural patterns of earth. There are no concrete or other solid foundations in Māori structures, for example.
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 Sites tend to be concentrated on the coast or on rivers and lakes, and are not very frequent in the great arable regions of New Zealand such as the Canterbury plains. Instead, they lie under more or less permanent crops such as horticulture or the pasture of dairying land. Subsoils also tend to be soft, as soft as the topsoil, and on many occasions not dissimilar in colour. These factors all con-
                


                        

[image: Crop marks and soil marks]
Crop marks and soil marks


Left. Soil marks of a ploughed-out pā on the 
Waikohu River, near Pūhā, East Coast. The pā lies on the left of the river on the opposite bank to the prominent house, centre. There were two ditches and banks, described by Elsdon Best in The Pa Maori as 'bulky earthworks'. These enclosed the point formed by the sinous stream marked by willows (coming in from the left) and the main Waikohu River. From top to bottom the pattern is: light grey line, subsoil of the outer lip of the ditch; broad light grey line, subsoil fill of the main bank; and dark patches, the topsoil and probable ovens protected from the plough by the main bank. The river is 30 m across.


Right. Crop marks outline the double ditch and bank of a pā on the high terrace at 
Nukutaurua, Māhia Peninsula. Fragments of the ditches and banks only survive outside of the fenceline running up and down right of centre on the photograph. Traces of the outer ditch lie at right angles to the large surviving fragment, and can be seen as a dark line enclosing the point. A pattern of later ploughing can also be detected.
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[image: Two oblique views of Te Wheao, a pā on low hill country at Te Haukē, west of Lake Poukawa, central Hawke's Bay]
Two oblique views of 
Te Wheao, a pā on low hill country at 
Te Haukē, west of Lake Poukawa, central Hawke's Bay

These photographs were taken in the course of circling the pā in the late afternoon, with sunlight coming from a low angle to the north-west. The first view (
top) is taken from the east, with the main features lit from behind and showing clearly. The second view (
bottom) is taken from the west, with features lit from the front (i.e., from behind the camera) and showing less well. However, the photograph is taken from a fairly steep oblique angle so that the shadows created by some features, and the hill itself, can still be seen. The site is about 100 m long.


                        


                trast with the great, complex historic landscapes of southern England and the Thames valley, the places where aerial photography has been so important. Six thousand years of extensive agricultural settlement, and continuous ploughing, on chalklands or glacial/alluvial gravels with relatively thin topsoils gives greater definition of complex soil and crop marks, and hence greater scope for aerial photographic applications in archaeology.
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 By contrast, in New Zealand crop marks are rare and intact sites with distinct surface features are most commonly seen.
                

                    
So far, it might appear that aerial photography is a tool without parallel in archaeological sciences, and that it may as well displace all other methods of surveying and observing sites. That is not at all true, because the following important limitations apply. First, although aerial photographs can sometimes show with exact clarity and better than a ground view the sequence in which parts of a site were laid down over large areas, that sequence is as a general rule established or confirmed by archaeological excavation or the close examination of sections that are 
cut through the site. Second, excavation is also necessary to determine the plan of buried archaeological features, although these do sometimes show in aerial photographs. Third, and self-evidently, archaeological excavation is essential to take samples for further analysis in laboratories.

                    
To be seen effectively, then, New Zealand sites require strong oblique lighting conditions, typical of higher latitudes, winter, or early morning and late afternoon. Unfortunately, for perfectly valid reasons, it is typical practice in general aerial survey to take the photographs in summer and near midday, and archaeological features cannot be detected because of the lack of clear shadows and sometimes the effects of thistles or other seasonal vegetation growth. The problem is exacerbated in the far north where shadows almost disappear in summer at midday (because of the low latitude, 35°S).

                    
The height at which the photograph is taken is very important in determining the size of the objects which can be seen on the ground: too far away and the site is imperceptible, too close and only the detail of a large site is visible. Archaeological sites vary in size: from a single spot where an artefact may have been found to a pā site that extends for more than a kilometre along a ridge. The plan of an individual storage pit may be as small as 2 by 1 m.
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 Forty years ago, flying went as low as 1,500 m for aerial photographic survey purposes, and the negatives were at a scale (depending on the lens) of as much as 1:10,000. At this scale 1 cm on the photograph equals 100 m measured on the ground. A ditch and bank 8 m across would measure just under 1 mm on the negative, giving ample scope to detect and document archaeological sites. Now, heights are triple that, with scales of 1:25,000 being typical. Archaeological features are small enough to become indiscernible at this scale. In this book, most of the oblique photographs were taken at heights of from 250 to 500 m so that detail as small as individual thistles is clear.

                    
The final problem is destruction of sites and photographs. The physical record of Māori settlement in New Zealand has been lost very rapidly in the last two decades because of land development. The increasing rarity of these sites makes them valuable. Although there is reason to be gloomy and indeed alarmist about this disappearing heritage, there are factors which reduce the loss. First, sites constructed in the earth itself are robust and will survive fire, if not bulldozing or erosion. An example of loss caused by river erosion is illustrated here in the site Marama Tāwhana on the Uawa River, Tolaga Bay. Second, and most important from the perspective of this book, the sites have long been recorded by aerial photography. Where destruction has occurred, earlier aerial photographs are the more valuable. These photographs lie in archives which have not been much researched but from which there is much to be learnt.

                    
To sum up: aerial photography preserves what may otherwise be physically destroyed, illustrates with great power what is there to be seen, and can act as a source of carefully interpreted knowledge in its own right, a powerful tool of particular value in reconnaissance, mapping
                


                and illustration of historic landscapes and sites. The potential for aerial photographs to reveal information about the patterns of sites and human settlement is enormous,


38
 yet very little exploited. The positioning of sites in the landscape can reveal much about how people used the surrounding land, and about the relationships between the groups of people that lived on the sites. Even less explored is the potential of aerial photography to reveal pattern within individual settlements,


39
 although the pattern within garden areas has been closely analysed.


40
 It is not the primary technique of archaeology; excavation is essential to the closer understanding of the function of particular site types in a system of settlement and the sequence in which the site was used over time (the function and arrangement of a site may change over time).

                    

[image: Marama Tawhana, on the Uawa River, Tolaga Bay]
Marama Tawhana, on the Uawa River, 
Tolaga Bay

These two short lengths of ditch once defended a pā on the river point extending as much as 150 m out to the left (east) of the photograph. The inner bank of the pā (on the left) has been heavily eroded by recent floods such as those caused by Cyclone Bola. Even in the 1940s, however, aerial photographs show that there was only a small area about 5 m across and 20 m long surviving within (left of) the ditch and bank defences. The river point has built up downstream (top right, to the south-west) while the upstream bank has eroded, abruptly terminating the defences. The site is about 350 years old.
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Settlement Patterns
                    

                    

                        

                The most important divisions in the organisation and structure of settlement in Māori society were iwi (tribe), hapū (sub-tribe) and whānau (extended family). Iwi were the larger social units, being composed of hapū with a common ancestor or ancestors far back in the genealogy. Hapū, in their turn, were composed of whānau descended from a more recent common ancestor. Iwi did not function as a unit of settlement, i.e., all the members of an iwi would not have lived together. The most common units of settlement were the hapū and whānau. The term whānau also applies to a wider range of concepts. It can be a term for an iwi, such as Whānau a Apanui, a usage where it probably reflects the ancient family-sized origination of the iwi. The hapū was not only a unit of settlement but also an organising concept. As a settlement it may have had as few as 10 people at any one location;


1
 at other times and on other occasions, it may have been larger: as much as 150 people. The hapū is sometimes described as a 'blueprint' for social organisation, a plan of kinship, always available and reinforced by the recitation of genealogy, waiting to be realised for a particular purpose. All community activity—felling a tree, building a house or canoe, making a large seine net—was organised by calling on kin. Cash, and the motivation of earning for a wage, did not exist, so there had to be some way of ensuring that community needs were met.

                        
When people gathered together, to meet or trade with people in other hapū, they reinforced their common ancestry and the elements of their common genealogy which distinguished them from other groups.


2
 The kinship blueprint may have called people together in winter, or if some member had caused offence to a member of another hapū and retribution was anticipated. Genealogy not only helped to establish leadership, it also satisfied junior members of a lineage that their ambitions could not be fulfilled. For them, either conflict with senior members or migration of their own whānau out of the parent hapū's locality was necessary, as we have seen in chapter 1 in the case of Tūhoe-pōtiki at Ōwhakatoro. The settlement of every part of the Pacific islands and the large mass of New Zealand from small groups of founders suggests that often out-migration rather than continued conflict was preferred.

                        
The blueprint was also flexible; from any one hapū ancestral linkages could be traced back to form connections with other hapū. Marriage would be based on prohibitions on certain kin and decisions on localities in which to live, drawing on ties with further kin. Such tracing could also be used to mobilise kin in other places, for example, if travel was necessary for trade, or if disaster such as widespread frost struck in a particular locality. Kinship, then, was a subtle social calculus. If it could not be traced, force, or the attempted use of force, may have been the first response. Within a community, lower-ranked or unrelated people may have lived in subjugation.

                        
The everyday pattern of settlement was in small family groups, whānau, extended families, perhaps with a grandparent, two brothers, their wives and children, and some nieces and nephews. In operation as a unit of settlement, it may have been indistinguishable from a smaller hapū. The needs of food-gathering, hunting and cultivation, and probably also competition for leadership, meant that it was better for one whānau to live apart from others. The family cultivated its own land, storing its produce locally.


3
 On occasion food would be brought to a more central place but the bulk would stay
                


                            

[image: Pā and small groups of raised-rim pits in low hill country, south of Pakipaki, central Hawke's Bay]
Pā and small groups of raised-rim pits in low hill country, south of 
Pakipaki, central Hawke's Bay

The packing of settlement in this small space (some five pā over less than 2 km of hill country) is probably the result of good climatic conditions in this micro-environment. The low hills and good aspect to the north (towards the top of the photo) would have meant good warming potential for the soil. The pā shown here were probably not all occupied at the same time, although more than one may have been. In the hill country surrounding the pā are smaller scatters of pits. The pā were probably built and occupied by hapū (10 to 100 adults) while the undefended pit sites may have been spring and summer residences for whānau (two to 10 adults). Such settlements were scattered over wider areas than this photograph can show at this scale.
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[image: ]
One of the small pā shown in the previous photograph. The view is to the south-east and the defended area is about 60 m long. Raised-rim pits lie on the small ridge end in the left foreground. The pā was probably occupied in the seventeenth or eighteenth century. At that time the valley floors would have been forested, with many podocarp trees such as rimu or kahikatea. The hill slopes would have been covered in a patchwork of forest, tree fern, bracken fern and shrublands, with open clearings for gardens on broader ridges or easy north-facing slopes.


                            


                at the home locality. After the initial establishment of crops, they could be left to mature. The family, or individual members of it, could visit relations elsewhere. When the time to harvest came, the family would return to the cultivations.

                        
Māori society is generally regarded as having been warlike.
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 It was necessary from time to time to gather in fortifications (pā) if there was a threat. Pā were probably made by hapū. However, it appears likely that pā only functioned on certain occasions. If the hapū always congregated together, they would have created pressure on local food resources; other sources of social divisions may have included competition for mana or prestige. These two factors, resource pressure and social competition, are sufficient to explain the commonest features of the landscape archaeological record: many small clusters of pits and terraces, and central pā with earthwork fortification. Such a pattern is readily detected by scanning aerial photographs, but not always easy to depict. The photograph may cover up to 10 km at a scale of 1:15,000, but does not illustrate the point satisfactorily because of the widespread scatter of smaller settlements. At this scale the many small settlements, marked by a few pits and terraces, are difficult to perceive and appreciate on the photograph without magnification because of the variations in the size of the sites and the relatively large distances between. However, near Pakipaki, central Hawke's Bay, just such a pattern of small clusters of pits near to a concentration of several pā can be seen.

                        
Māori settlement was not static. The locality and nature of settlement changed in time, and as we have seen, the most likely force compelling this was competition over resources expressed in competition for leadership or mana. Over time as groups migrated out of the ancestral territory, the landscape becomes much more filled with settlement. This is very important to remember when considering the archaeological evidence visible on the surface of the landscape. Almost all such evidence belongs to the latest periods of the pre-European Māori occupation of New Zealand. Some simple mathematics indicates why should that be so.

                        
The earliest Polynesian settlers of New Zealand arrived in a previously uninhabited environment with no competition for resources. Human populations under these conditions might double every 50 years, with important consequences for historical landscape studies. Four hundred years ago the population may have been 10,000 people. Fifty years later, or 350 years ago, the population would be 20,000 people. By 200 years ago, the population would be 160,000 people, with the total increasing very rapidly (although resource restrictions may have been increasingly present). In the century or so before the arrival of James Cook, the total number of Polynesians in New Zealand was larger than the total for all of the 500 to 800 years before that time (the latter being the time of first human arrival). Of 
all the people who had 
ever to that date lived in New Zealand, then, most lived in that last century before the arrival of James Cook. Their landscape impact, from building pā and gardening, was also greatest in the 100 or so years before his arrival. The most common pre-European features in the landscape, therefore, also belong to this period. This is not just theory; even though the collection of radiocarbon samples is biased more to the early periods, the high number of late dates (less than 400 years) amply confirms the size of the populations in the seventeenth and eighteenth centuries.


5
 Following Jack Golson's terminology, derived from the Americas and the Classical world of Europe, the late period is termed 'Classic' and distinguished from the early, 'Archaic', period.
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Landforms and Māori settlement

                        
Most archaeological sites in New Zealand are located near the coast, since Polynesians generally had a well-developed maritime subsistence base. The strong maritime economic base, coupled with the desire for coastal voyaging for trade, dictated the paramount need for good landing places. Being long, straight and with little freeboard, canoes were not well suited to taking steep or breaking waves, all characteristic of exposed near-coastal waters, so that open beaches were frequently impassable. Bays or estuaries and river or coastal terraces are four broad classes of landform of key importance in describing Māori settlement throughout New Zealand.


7
 In larger bays the inner reaches and sheltered inner bays were the most important. In estuaries, the rapid inland shallowing of channels, accentuated at low water, constrained settlement to the outer reaches. This produced a distinctive settlement pattern on the seaward reaches of the major channels and on the stable landward end of bars or spits, where archaeological sites are frequently found throughout New Zealand. Another advantage is that the coast had a climate with generally warmer temperatures than inland, was less susceptible to frost, and
                


                            

[image: Pā on the coastal terrace at Te Kaha, eastern Bay of Plenty]
Pā on the coastal terrace at 
Te Kaha, eastern Bay of Plenty

The uplifted marine terrace so important for Maori horticulture and settlement of the coastal Bay of Plenty is here at its maximum width. Traces of the ditch and bank defences of a pā (named Te Kaka) can be seen along the coast edge in the foreground and lower left. Much of the coastal terrace, covered in fertile airfall-ash since it was uplifted perhaps 40,000 years ago, would have been used for gardening in pre-European times, although positive evidence showing on the surface is limited. The view is to the south-east.


                hence well suited to horticulture, as we have already seen at Aotea south head. Illustrated here are the mouths of the Waita and Haast Rivers, showing a more or less natural vegetation cover away from modern settlements.

                        
Unfortunately, the surface features of sites near estuaries are seldom distinctive because of the instability of sand or gravel surfaces. Where volcanic ash or stones are common, however, the surfaces may be more stable and features such as storage pits or stone rows (part of the system of garden plots) may be seen. Examples illustrated in later chapters show such features on the coast at the mouth of the Whangaehu River, near Whanganui, and on the coastal strip at Palliser Bay. Coastal areas,
                


                particularly the shores of estuaries, have also often been developed for housing or major industrial locations, obscuring the archaeological sites. Critically important though they are, this book cannot usefully depict many of them.

                        
The importance of terrace landforms in Māori settlement is not intuitively as obvious as the importance of bays or estuaries. Terraces are important on the coast and are uniquely important in river valleys, such as the Waipāoa River, East Coast, or the Waikato River. The geological forces that created terrace landforms were, on occasion, much more dramatic than those operating today. During the ice ages of the last two million years, ice and water deposited great volumes of sediment in river valleys and on the coast. In the preceding Tertiary geological era, this process was on an even'greater scale. Tertiary terraces of great height may run for many kilometres but are not always readily recognised because of faults or erosion. The volcanic eruptions of the Taupō region also flung out molten rock and ash, and the vents of Mount Taranaki over time released lahars; both volcanic processes created flat land surfaces. Where this volcanic activity spilled out to the seashore, it left landforms not dissimilar to coastal terraces in superficial form, for example, in western Taranaki or the Tauranga region.

                        
Once terrace landforms were created, coastal wave-action, rivers and streams cut into them, creating steep slopes down to the sea or the river; where rivers joined each other or the sea, points were formed. The terraces seen today range from 3 to 300 m above sea level depending on the rate of geological uplift in an area. Coastal or river terraces were important landforms much exploited by Māori settlement for horticulture, using the soils and climate, and for defence, taking advantage of the steep cliffs and points. North Island examples occur in the Bay of Plenty (Te Kaha is illustrated here),


8
 the East Coast, Hawke's Bay, Wairarapa and Taranaki; in the South Island, notable examples are at Clarence River and the Kai Kōura Peninsula.

                        
Rivers were also important in the location of Māori settlement. The ease of transport by canoe, and the accessibility of alluvial terrace edges, combine to produce a remarkable density of settlement in strips along the river course. Rivers have been continuously depositing soils and re-working or creating new terraces in the span of human settlement,


9
 a process which, although significant, is not as frequently encountered on the coast. River
                

[image: A natural forest pattern north of the Waita and Haast River mouths, West Coast]
A natural forest pattern north of the Waita and Haast River mouths, West Coast

In the centre are a series of lakes created between the coastal dunes and the high terrace lands (left). The Waita River is in the middle distance and and the Haast in the far distance. A distinct change in vegetation occurs from the coast back, with a wind and salt-swept shrubland giving way to a māhoe and totara forest by the righthand margins of the lake. On the terrace land is a cover of mature rimu forest. The rimu forest extends down to the sea on the fertile alluvial deposits of the 
Waita River (above centre); it has been killed by flooding or fire on the near side. The tiny modern settlement on the Waita River mimics the probable location of pre-European settlement. Pre-European Maori may also have settled on the coastal margins of the lakes, although no sites have been recorded. From these locations they had access to the sea, to the fish and freshwater mussels in the lake, and the abundant fowl of the inland forests.


                            


                            

[image: Pukemaire, a pā on the high river terrace at Tikitiki, Waiapu River valley]

Pukemaire, a pā on the high river terrace at 
Tikitiki, Waiapu River valley

The long, ploughed-out ditch and bank in the foreground, marking a slight rise in level inwards to the defended area, may have been the bank of a former course of the river. The wider area of the pā within the defensive perimeter has been ploughed many times and little surface detail shows. Although pre-European in origin, the pā was occupied by Pai Mārire adherents and was attacked by 
Ngāti Porou kūpapa and colonial forces in 1865.

Towards the church, the interior of the pā (behind the third ditch) has been left intact and shows the distinctive outlines of raised-rim kūmara storage pits. The view is to the north, and the church (St Mary's) is about 35 m long. The flat surfaces were the river bed during the Pleistocene (ice ages).


                            


                terraces may be naturally flood-free, in which case they have stable, fertile soils that once had a forest cover or they may be the lower terraces of the modern flood plain, and therefore by definition liable to flooding.
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 The flood-free terraces existed more or less in their present form at the time of first settlement 800 years ago, and were lived on not much later.


11
 The surface of these terraces may be as much as 15 m above the level of the river at normal flows, creating tactically useful defensive positions. They may have been cut into by subsequent river action, again forming steep banks. Intermediate terraces, between the flood plain and the flood-free terraces, were also of use in Māori settlement and horticulture. The topsoils and silts deposited by flooding formed very thick topsoils in time, and were of lasting fertility under Māori cropping.
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 Examples of the use of suchtiigh, flood-free terraces in Māori settlement are prominent near Tirau on the Waikato River (chapter 8) and on the East Coast at Tikitiki (illustrated here) and at Waerenga ā Hika (chapter 10). The photograph of Waerenga ā Hika, taken after a major flood in 1948, shows the pattern of flooded (under light-grey silt) and flood-free terraces particularly clearly.

                        
Today the intermediate terraces are protected from flooding by stopbanks, and archaeological sites have been destroyed, but their importance for Māori settlement should not be underestimated. The lowest river terraces hold no interest archaeologically, since both the deposits and their surface layers are too young to have had significant settlement. The pā, Marama Tāwhana, illustrated at the end of the previous chapter, is an example of archaeological features on the older terrace soils which peter out on the younger terrace soils.


13

                        

                        
We cannot leave low-lying country such as river valleys or the coastal strip without discussing the importance of swamps and dune lands. Both the higher and lower river terraces were swampy away from the river, at their margins with the surrounding hill country. Swamps offered important opportunities for settlement because of their high productivity (water fowl and eels). Below the marine or coastal terraces there may also be a coastal strip lying only slightly above sea level. Often partly swampy, it would have comprised complex belts of dunes interwoven with lake- or river-borne sediments, and was also of importance in Māori settlement. Late in pre-European history, swamps also offered defensive tactical advantages and many pā were built in them, for example, Te Awamate on the Rangitīkei River, illustrated in the following chapter. Swamps and wetlands have been widely drained in New Zealand for agricultural purposes. No other process, including deforestation, has so spoiled a sense of what New Zealand was like in pre-European times.

                        
The emphasis so far on coastal and terrace landforms and lowland settlement leaves aside the obvious: New Zealand is a very hilly country. In areas such as Northland, a good proportion of the landform is steep hills, while on the East Coast or in Taranaki the proportion of steep country is even greater.
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 Both on the coast and inland, but not always adjacent to easier terrain, fortified sites occupy the tops of lower hills nearer the valley floor. Access to the resources of the valley floor— water, fishing, transport, perhaps gardening—was easy for the occupants. The search for naturally defended places also meant that any locality with steep slopes around it could be used for a fortified pā, often close to hills or at the ends of ridges adjacent to the river where there was a good outlook down the river. Such low headlands or hills also become good mental markers in traditional narratives, because from the valley floor they dominate the view. Higher hills, which from the air or any distant viewpoint appear more prominent, are less likely to have fortifications on them, but may still have been important points of traditional reference; an example is Mount Hikurangi. High, steep hill country remote from rivers is generally not settled for reasons of unsuitable climate, poor access and poor soils.

                    

                    

                        


                        

                            Fire
                        

                        
This chapter has been about settlement pattern as it may be detected over large distances or areas. The remaining important source of evidence on settlement pattern on this scale is the vegetation pattern created by fire. In pre-European New Zealand large areas of forested land were burned, including most of the coastal North Island. As with swamps, little sense of the importance of this element of 'landscape management' survives today because of systematic pastoral land clearance in the modern era. However, we can speculate that the firing had a number of purposes: gardening, considered in more detail in chapter 4; increasing the natural supply of early succes-sional plants such as bracken fern, gathered for its rhizome; increasing the availability of some fruits or green leaves of other shrubs of the early succession, edible in their own right but also attracting foraging birds; clearing the landscape of tall vegetation so that enemies could be seen; and finally, making ridgetops easier to walk along.

                        
Burning from natural causes is apparent in New Zealand as far back as the record of pollen in swamps can be read. Human beings started to burn the landscape by the beginning of the thirteenth century, the onset marked by an extensive and massive boost in the amount of tiny fragments of charcoal carried by erosion into swamps.
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 The general pattern of firing would have been up slopes from the source of the fire, and then along ridge tops with the fire travelling for considerable distances where the winds and topography were favourable. Drier, north-facing slopes, suitable for horticulture and adjacent to settlement areas, were repeatedly burned. South-facing slopes remained largely forested, although they too could be burned depending on weather conditions. Slopes generally were only patchily cleared because, before European arrival, trees were not felled before the fire.

                        
Some stands and individual trees resisted fire, particularly if conditions were wet or the trees were fire-resistant species. Lowland swamp tree stands, composed of kahikatea and some other tree species, seem to have been less often burned. This may have been the product of a deliberate conservation effort on the part of Māori, who would recognise the value of such forest as a sustained food resource, e.g., for fowling. In the North Island on land that was repeatedly fired several species dominated: native grasses, tree ferns, manuka, kanuka and bracken. Where conditions were dry and the soil
                            


                

[image: The results of modern landscape burning near Ruātoki, inland from Whakatāne]
The results of modern landscape burning near 
Ruātoki, inland from Whakatāne

A typical 'Polynesian' burning pattern survives in the landscape today because of the important areas of Maori land within the Urewera Ranges. The pattern results from hundreds of years of firing. The fires start near settlements on the flats, burning up dry faces and then travelling along ridge lines until stopped by the natural topography, the steep slope at the rear of a hill, for example. Fires in the forest canopy may destroy very large podocarps such as rimu over very large areas; this photograph shows no outstanding large trees above the general level of the canopy of tawa, as it would in its natural state. (There has also been selective logging of rimu.) Fern persists in frequently burnt areas, while a forest of rewarewa (on ridges) and tawa develops on less frequently burned country.

The pattern resulting from fire is still maintained today, however the fires are not for gardening but to clear slopes of fern. On the eastern side of the hills near Ruātoki, the pattern is particularly plain. Elsewhere, the planting of pine trees and strict fire control have obliterated these landscapes.


                            


                poor, these plants would persist as the dominant landscape cover. In the South Island, where there are natural grasslands on the semi-arid eastern plains, the extent of grasslands appears to have increased, partly for natural reasons but probably also because of Polynesian firing. In all regions where rainfall was high, treefern, bracken and manuka were rapidly replaced by taller tree species, so long as the firing was not repeated. The exact species depended on the fertility of the site, but tawa, kamahi and rewarewa (the last especially on drier sites of poor fertility) were common in the North Island. However, where human populations were greatest, as in the North Island, the effect of continuous firing was a local landscape with extensive fern cover, many tracts of regenerating shrubland in gullies, and only patches of forest.

                        
The uses of fire in the European and pre-European period contrasted greatly. In the European period, when maximum areas were required for grazing, the typically Polynesian pattern of patches of open country with a productive mosaic of regenerating shrublands, was not suited to an economic grazing regime. Forest had to be felled, each tree singly, or whole slopes in massive 'drives'. The felled trees were left to dry over a summer, and then burned. This pattern of firing was in many senses more destructive than the Polynesian. It killed wildlife and completely removed its habitat; it led to erosion on a scale similar to that caused by the last eruptions at Taupō.
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From the point of view of this book, pastoral deforestation left the archaeological evidence of previous human use of the landscape abandoned, out of conte in a sea of grass. Once, human settlements, pā and the small whānau settlements marked by pits and terrace had functioned in broad strips in an intricate relationship with swamps, river courses and relatively small areas of particularly favoured horticultural soils. As people looked out from their settlements, they saw a land of greater or lesser productivity needing to be enhanced by fire—and bounded overall by the mythical vastness of sea and forested hinterland.

                        

[image: A pā in country which is regularly burnt near Ruātoki]
A pā in country which is regularly burnt near Ruātoki

The top of the ridge has had fire through it regularly. The platform terraces of the pā are completely covered in fern as a result. The slopes to either side of the pā are reverting to forest, and the natural progress of the fire along the ridge has been halted by the steep drop of the defensive ditch and bank on the far side of the pā.
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                The most important divisions in the organisation and structure of settlement in Māori society were iwi (tribe), hapū (sub-tribe) and whānau (extended family). Iwi were the larger social units, being composed of hapū with a common ancestor or ancestors far back in the genealogy. Hapū, in their turn, were composed of whānau descended from a more recent common ancestor. Iwi did not function as a unit of settlement, i.e., all the members of an iwi would not have lived together. The most common units of settlement were the hapū and whānau. The term whānau also applies to a wider range of concepts. It can be a term for an iwi, such as Whānau a Apanui, a usage where it probably reflects the ancient family-sized origination of the iwi. The hapū was not only a unit of settlement but also an organising concept. As a settlement it may have had as few as 10 people at any one location;


1
 at other times and on other occasions, it may have been larger: as much as 150 people. The hapū is sometimes described as a 'blueprint' for social organisation, a plan of kinship, always available and reinforced by the recitation of genealogy, waiting to be realised for a particular purpose. All community activity—felling a tree, building a house or canoe, making a large seine net—was organised by calling on kin. Cash, and the motivation of earning for a wage, did not exist, so there had to be some way of ensuring that community needs were met.

                        
When people gathered together, to meet or trade with people in other hapū, they reinforced their common ancestry and the elements of their common genealogy which distinguished them from other groups.


2
 The kinship blueprint may have called people together in winter, or if some member had caused offence to a member of another hapū and retribution was anticipated. Genealogy not only helped to establish leadership, it also satisfied junior members of a lineage that their ambitions could not be fulfilled. For them, either conflict with senior members or migration of their own whānau out of the parent hapū's locality was necessary, as we have seen in chapter 1 in the case of Tūhoe-pōtiki at Ōwhakatoro. The settlement of every part of the Pacific islands and the large mass of New Zealand from small groups of founders suggests that often out-migration rather than continued conflict was preferred.

                        
The blueprint was also flexible; from any one hapū ancestral linkages could be traced back to form connections with other hapū. Marriage would be based on prohibitions on certain kin and decisions on localities in which to live, drawing on ties with further kin. Such tracing could also be used to mobilise kin in other places, for example, if travel was necessary for trade, or if disaster such as widespread frost struck in a particular locality. Kinship, then, was a subtle social calculus. If it could not be traced, force, or the attempted use of force, may have been the first response. Within a community, lower-ranked or unrelated people may have lived in subjugation.

                        
The everyday pattern of settlement was in small family groups, whānau, extended families, perhaps with a grandparent, two brothers, their wives and children, and some nieces and nephews. In operation as a unit of settlement, it may have been indistinguishable from a smaller hapū. The needs of food-gathering, hunting and cultivation, and probably also competition for leadership, meant that it was better for one whānau to live apart from others. The family cultivated its own land, storing its produce locally.


3
 On occasion food would be brought to a more central place but the bulk would stay
                


                            

[image: Pā and small groups of raised-rim pits in low hill country, south of Pakipaki, central Hawke's Bay]
Pā and small groups of raised-rim pits in low hill country, south of 
Pakipaki, central Hawke's Bay

The packing of settlement in this small space (some five pā over less than 2 km of hill country) is probably the result of good climatic conditions in this micro-environment. The low hills and good aspect to the north (towards the top of the photo) would have meant good warming potential for the soil. The pā shown here were probably not all occupied at the same time, although more than one may have been. In the hill country surrounding the pā are smaller scatters of pits. The pā were probably built and occupied by hapū (10 to 100 adults) while the undefended pit sites may have been spring and summer residences for whānau (two to 10 adults). Such settlements were scattered over wider areas than this photograph can show at this scale.
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[image: ]
One of the small pā shown in the previous photograph. The view is to the south-east and the defended area is about 60 m long. Raised-rim pits lie on the small ridge end in the left foreground. The pā was probably occupied in the seventeenth or eighteenth century. At that time the valley floors would have been forested, with many podocarp trees such as rimu or kahikatea. The hill slopes would have been covered in a patchwork of forest, tree fern, bracken fern and shrublands, with open clearings for gardens on broader ridges or easy north-facing slopes.


                            


                at the home locality. After the initial establishment of crops, they could be left to mature. The family, or individual members of it, could visit relations elsewhere. When the time to harvest came, the family would return to the cultivations.

                        
Māori society is generally regarded as having been warlike.


4
 It was necessary from time to time to gather in fortifications (pā) if there was a threat. Pā were probably made by hapū. However, it appears likely that pā only functioned on certain occasions. If the hapū always congregated together, they would have created pressure on local food resources; other sources of social divisions may have included competition for mana or prestige. These two factors, resource pressure and social competition, are sufficient to explain the commonest features of the landscape archaeological record: many small clusters of pits and terraces, and central pā with earthwork fortification. Such a pattern is readily detected by scanning aerial photographs, but not always easy to depict. The photograph may cover up to 10 km at a scale of 1:15,000, but does not illustrate the point satisfactorily because of the widespread scatter of smaller settlements. At this scale the many small settlements, marked by a few pits and terraces, are difficult to perceive and appreciate on the photograph without magnification because of the variations in the size of the sites and the relatively large distances between. However, near Pakipaki, central Hawke's Bay, just such a pattern of small clusters of pits near to a concentration of several pā can be seen.

                        
Māori settlement was not static. The locality and nature of settlement changed in time, and as we have seen, the most likely force compelling this was competition over resources expressed in competition for leadership or mana. Over time as groups migrated out of the ancestral territory, the landscape becomes much more filled with settlement. This is very important to remember when considering the archaeological evidence visible on the surface of the landscape. Almost all such evidence belongs to the latest periods of the pre-European Māori occupation of New Zealand. Some simple mathematics indicates why should that be so.

                        
The earliest Polynesian settlers of New Zealand arrived in a previously uninhabited environment with no competition for resources. Human populations under these conditions might double every 50 years, with important consequences for historical landscape studies. Four hundred years ago the population may have been 10,000 people. Fifty years later, or 350 years ago, the population would be 20,000 people. By 200 years ago, the population would be 160,000 people, with the total increasing very rapidly (although resource restrictions may have been increasingly present). In the century or so before the arrival of James Cook, the total number of Polynesians in New Zealand was larger than the total for all of the 500 to 800 years before that time (the latter being the time of first human arrival). Of 
all the people who had 
ever to that date lived in New Zealand, then, most lived in that last century before the arrival of James Cook. Their landscape impact, from building pā and gardening, was also greatest in the 100 or so years before his arrival. The most common pre-European features in the landscape, therefore, also belong to this period. This is not just theory; even though the collection of radiocarbon samples is biased more to the early periods, the high number of late dates (less than 400 years) amply confirms the size of the populations in the seventeenth and eighteenth centuries.


5
 Following Jack Golson's terminology, derived from the Americas and the Classical world of Europe, the late period is termed 'Classic' and distinguished from the early, 'Archaic', period.


6
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Landforms and Māori settlement

                        
Most archaeological sites in New Zealand are located near the coast, since Polynesians generally had a well-developed maritime subsistence base. The strong maritime economic base, coupled with the desire for coastal voyaging for trade, dictated the paramount need for good landing places. Being long, straight and with little freeboard, canoes were not well suited to taking steep or breaking waves, all characteristic of exposed near-coastal waters, so that open beaches were frequently impassable. Bays or estuaries and river or coastal terraces are four broad classes of landform of key importance in describing Māori settlement throughout New Zealand.
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 In larger bays the inner reaches and sheltered inner bays were the most important. In estuaries, the rapid inland shallowing of channels, accentuated at low water, constrained settlement to the outer reaches. This produced a distinctive settlement pattern on the seaward reaches of the major channels and on the stable landward end of bars or spits, where archaeological sites are frequently found throughout New Zealand. Another advantage is that the coast had a climate with generally warmer temperatures than inland, was less susceptible to frost, and
                


                            

[image: Pā on the coastal terrace at Te Kaha, eastern Bay of Plenty]
Pā on the coastal terrace at 
Te Kaha, eastern Bay of Plenty

The uplifted marine terrace so important for Maori horticulture and settlement of the coastal Bay of Plenty is here at its maximum width. Traces of the ditch and bank defences of a pā (named Te Kaka) can be seen along the coast edge in the foreground and lower left. Much of the coastal terrace, covered in fertile airfall-ash since it was uplifted perhaps 40,000 years ago, would have been used for gardening in pre-European times, although positive evidence showing on the surface is limited. The view is to the south-east.


                hence well suited to horticulture, as we have already seen at Aotea south head. Illustrated here are the mouths of the Waita and Haast Rivers, showing a more or less natural vegetation cover away from modern settlements.

                        
Unfortunately, the surface features of sites near estuaries are seldom distinctive because of the instability of sand or gravel surfaces. Where volcanic ash or stones are common, however, the surfaces may be more stable and features such as storage pits or stone rows (part of the system of garden plots) may be seen. Examples illustrated in later chapters show such features on the coast at the mouth of the Whangaehu River, near Whanganui, and on the coastal strip at Palliser Bay. Coastal areas,
                


                particularly the shores of estuaries, have also often been developed for housing or major industrial locations, obscuring the archaeological sites. Critically important though they are, this book cannot usefully depict many of them.

                        
The importance of terrace landforms in Māori settlement is not intuitively as obvious as the importance of bays or estuaries. Terraces are important on the coast and are uniquely important in river valleys, such as the Waipāoa River, East Coast, or the Waikato River. The geological forces that created terrace landforms were, on occasion, much more dramatic than those operating today. During the ice ages of the last two million years, ice and water deposited great volumes of sediment in river valleys and on the coast. In the preceding Tertiary geological era, this process was on an even'greater scale. Tertiary terraces of great height may run for many kilometres but are not always readily recognised because of faults or erosion. The volcanic eruptions of the Taupō region also flung out molten rock and ash, and the vents of Mount Taranaki over time released lahars; both volcanic processes created flat land surfaces. Where this volcanic activity spilled out to the seashore, it left landforms not dissimilar to coastal terraces in superficial form, for example, in western Taranaki or the Tauranga region.

                        
Once terrace landforms were created, coastal wave-action, rivers and streams cut into them, creating steep slopes down to the sea or the river; where rivers joined each other or the sea, points were formed. The terraces seen today range from 3 to 300 m above sea level depending on the rate of geological uplift in an area. Coastal or river terraces were important landforms much exploited by Māori settlement for horticulture, using the soils and climate, and for defence, taking advantage of the steep cliffs and points. North Island examples occur in the Bay of Plenty (Te Kaha is illustrated here),


8
 the East Coast, Hawke's Bay, Wairarapa and Taranaki; in the South Island, notable examples are at Clarence River and the Kai Kōura Peninsula.

                        
Rivers were also important in the location of Māori settlement. The ease of transport by canoe, and the accessibility of alluvial terrace edges, combine to produce a remarkable density of settlement in strips along the river course. Rivers have been continuously depositing soils and re-working or creating new terraces in the span of human settlement,


9
 a process which, although significant, is not as frequently encountered on the coast. River
                

[image: A natural forest pattern north of the Waita and Haast River mouths, West Coast]
A natural forest pattern north of the Waita and Haast River mouths, West Coast

In the centre are a series of lakes created between the coastal dunes and the high terrace lands (left). The Waita River is in the middle distance and and the Haast in the far distance. A distinct change in vegetation occurs from the coast back, with a wind and salt-swept shrubland giving way to a māhoe and totara forest by the righthand margins of the lake. On the terrace land is a cover of mature rimu forest. The rimu forest extends down to the sea on the fertile alluvial deposits of the 
Waita River (above centre); it has been killed by flooding or fire on the near side. The tiny modern settlement on the Waita River mimics the probable location of pre-European settlement. Pre-European Maori may also have settled on the coastal margins of the lakes, although no sites have been recorded. From these locations they had access to the sea, to the fish and freshwater mussels in the lake, and the abundant fowl of the inland forests.


                            


                            

[image: Pukemaire, a pā on the high river terrace at Tikitiki, Waiapu River valley]

Pukemaire, a pā on the high river terrace at 
Tikitiki, Waiapu River valley

The long, ploughed-out ditch and bank in the foreground, marking a slight rise in level inwards to the defended area, may have been the bank of a former course of the river. The wider area of the pā within the defensive perimeter has been ploughed many times and little surface detail shows. Although pre-European in origin, the pā was occupied by Pai Mārire adherents and was attacked by 
Ngāti Porou kūpapa and colonial forces in 1865.

Towards the church, the interior of the pā (behind the third ditch) has been left intact and shows the distinctive outlines of raised-rim kūmara storage pits. The view is to the north, and the church (St Mary's) is about 35 m long. The flat surfaces were the river bed during the Pleistocene (ice ages).


                            


                terraces may be naturally flood-free, in which case they have stable, fertile soils that once had a forest cover or they may be the lower terraces of the modern flood plain, and therefore by definition liable to flooding.


10
 The flood-free terraces existed more or less in their present form at the time of first settlement 800 years ago, and were lived on not much later.


11
 The surface of these terraces may be as much as 15 m above the level of the river at normal flows, creating tactically useful defensive positions. They may have been cut into by subsequent river action, again forming steep banks. Intermediate terraces, between the flood plain and the flood-free terraces, were also of use in Māori settlement and horticulture. The topsoils and silts deposited by flooding formed very thick topsoils in time, and were of lasting fertility under Māori cropping.


12
 Examples of the use of suchtiigh, flood-free terraces in Māori settlement are prominent near Tirau on the Waikato River (chapter 8) and on the East Coast at Tikitiki (illustrated here) and at Waerenga ā Hika (chapter 10). The photograph of Waerenga ā Hika, taken after a major flood in 1948, shows the pattern of flooded (under light-grey silt) and flood-free terraces particularly clearly.

                        
Today the intermediate terraces are protected from flooding by stopbanks, and archaeological sites have been destroyed, but their importance for Māori settlement should not be underestimated. The lowest river terraces hold no interest archaeologically, since both the deposits and their surface layers are too young to have had significant settlement. The pā, Marama Tāwhana, illustrated at the end of the previous chapter, is an example of archaeological features on the older terrace soils which peter out on the younger terrace soils.


13

                        

                        
We cannot leave low-lying country such as river valleys or the coastal strip without discussing the importance of swamps and dune lands. Both the higher and lower river terraces were swampy away from the river, at their margins with the surrounding hill country. Swamps offered important opportunities for settlement because of their high productivity (water fowl and eels). Below the marine or coastal terraces there may also be a coastal strip lying only slightly above sea level. Often partly swampy, it would have comprised complex belts of dunes interwoven with lake- or river-borne sediments, and was also of importance in Māori settlement. Late in pre-European history, swamps also offered defensive tactical advantages and many pā were built in them, for example, Te Awamate on the Rangitīkei River, illustrated in the following chapter. Swamps and wetlands have been widely drained in New Zealand for agricultural purposes. No other process, including deforestation, has so spoiled a sense of what New Zealand was like in pre-European times.

                        
The emphasis so far on coastal and terrace landforms and lowland settlement leaves aside the obvious: New Zealand is a very hilly country. In areas such as Northland, a good proportion of the landform is steep hills, while on the East Coast or in Taranaki the proportion of steep country is even greater.


14
 Both on the coast and inland, but not always adjacent to easier terrain, fortified sites occupy the tops of lower hills nearer the valley floor. Access to the resources of the valley floor— water, fishing, transport, perhaps gardening—was easy for the occupants. The search for naturally defended places also meant that any locality with steep slopes around it could be used for a fortified pā, often close to hills or at the ends of ridges adjacent to the river where there was a good outlook down the river. Such low headlands or hills also become good mental markers in traditional narratives, because from the valley floor they dominate the view. Higher hills, which from the air or any distant viewpoint appear more prominent, are less likely to have fortifications on them, but may still have been important points of traditional reference; an example is Mount Hikurangi. High, steep hill country remote from rivers is generally not settled for reasons of unsuitable climate, poor access and poor soils.
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                            Fire
                        

                        
This chapter has been about settlement pattern as it may be detected over large distances or areas. The remaining important source of evidence on settlement pattern on this scale is the vegetation pattern created by fire. In pre-European New Zealand large areas of forested land were burned, including most of the coastal North Island. As with swamps, little sense of the importance of this element of 'landscape management' survives today because of systematic pastoral land clearance in the modern era. However, we can speculate that the firing had a number of purposes: gardening, considered in more detail in chapter 4; increasing the natural supply of early succes-sional plants such as bracken fern, gathered for its rhizome; increasing the availability of some fruits or green leaves of other shrubs of the early succession, edible in their own right but also attracting foraging birds; clearing the landscape of tall vegetation so that enemies could be seen; and finally, making ridgetops easier to walk along.

                        
Burning from natural causes is apparent in New Zealand as far back as the record of pollen in swamps can be read. Human beings started to burn the landscape by the beginning of the thirteenth century, the onset marked by an extensive and massive boost in the amount of tiny fragments of charcoal carried by erosion into swamps.
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 The general pattern of firing would have been up slopes from the source of the fire, and then along ridge tops with the fire travelling for considerable distances where the winds and topography were favourable. Drier, north-facing slopes, suitable for horticulture and adjacent to settlement areas, were repeatedly burned. South-facing slopes remained largely forested, although they too could be burned depending on weather conditions. Slopes generally were only patchily cleared because, before European arrival, trees were not felled before the fire.

                        
Some stands and individual trees resisted fire, particularly if conditions were wet or the trees were fire-resistant species. Lowland swamp tree stands, composed of kahikatea and some other tree species, seem to have been less often burned. This may have been the product of a deliberate conservation effort on the part of Māori, who would recognise the value of such forest as a sustained food resource, e.g., for fowling. In the North Island on land that was repeatedly fired several species dominated: native grasses, tree ferns, manuka, kanuka and bracken. Where conditions were dry and the soil
                            


                

[image: The results of modern landscape burning near Ruātoki, inland from Whakatāne]
The results of modern landscape burning near 
Ruātoki, inland from Whakatāne

A typical 'Polynesian' burning pattern survives in the landscape today because of the important areas of Maori land within the Urewera Ranges. The pattern results from hundreds of years of firing. The fires start near settlements on the flats, burning up dry faces and then travelling along ridge lines until stopped by the natural topography, the steep slope at the rear of a hill, for example. Fires in the forest canopy may destroy very large podocarps such as rimu over very large areas; this photograph shows no outstanding large trees above the general level of the canopy of tawa, as it would in its natural state. (There has also been selective logging of rimu.) Fern persists in frequently burnt areas, while a forest of rewarewa (on ridges) and tawa develops on less frequently burned country.

The pattern resulting from fire is still maintained today, however the fires are not for gardening but to clear slopes of fern. On the eastern side of the hills near Ruātoki, the pattern is particularly plain. Elsewhere, the planting of pine trees and strict fire control have obliterated these landscapes.


                            


                poor, these plants would persist as the dominant landscape cover. In the South Island, where there are natural grasslands on the semi-arid eastern plains, the extent of grasslands appears to have increased, partly for natural reasons but probably also because of Polynesian firing. In all regions where rainfall was high, treefern, bracken and manuka were rapidly replaced by taller tree species, so long as the firing was not repeated. The exact species depended on the fertility of the site, but tawa, kamahi and rewarewa (the last especially on drier sites of poor fertility) were common in the North Island. However, where human populations were greatest, as in the North Island, the effect of continuous firing was a local landscape with extensive fern cover, many tracts of regenerating shrubland in gullies, and only patches of forest.

                        
The uses of fire in the European and pre-European period contrasted greatly. In the European period, when maximum areas were required for grazing, the typically Polynesian pattern of patches of open country with a productive mosaic of regenerating shrublands, was not suited to an economic grazing regime. Forest had to be felled, each tree singly, or whole slopes in massive 'drives'. The felled trees were left to dry over a summer, and then burned. This pattern of firing was in many senses more destructive than the Polynesian. It killed wildlife and completely removed its habitat; it led to erosion on a scale similar to that caused by the last eruptions at Taupō.
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From the point of view of this book, pastoral deforestation left the archaeological evidence of previous human use of the landscape abandoned, out of conte in a sea of grass. Once, human settlements, pā and the small whānau settlements marked by pits and terrace had functioned in broad strips in an intricate relationship with swamps, river courses and relatively small areas of particularly favoured horticultural soils. As people looked out from their settlements, they saw a land of greater or lesser productivity needing to be enhanced by fire—and bounded overall by the mythical vastness of sea and forested hinterland.

                        

[image: A pā in country which is regularly burnt near Ruātoki]
A pā in country which is regularly burnt near Ruātoki

The top of the ridge has had fire through it regularly. The platform terraces of the pā are completely covered in fern as a result. The slopes to either side of the pā are reverting to forest, and the natural progress of the fire along the ridge has been halted by the steep drop of the defensive ditch and bank on the far side of the pā.
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Pā are one of the most common features, of the New Zealand historic landscape and provide an extraordinary range of opportunities for aerial photography. Archaeologists always use the term 'pā' to refer to earthwork fortifications; the term as used by archaeologists does not refer to a modern Māori settlement. The term 'papakainga' rather than 'pā' better expresses the sense of a modern Māori settlement long associated with former ancestral villages or living areas. Examples were illustrated in chapter 1, where their common association with pā in the archaeologist's sense was evident. Most pā went out of use somewhat less than 200 years ago, primarily in response to the desire to live near European settlements and trading harbours, although forms of pā for gunfighting were built up until 1880. Prominent and well recognised in local landscapes, pā are frequently mentioned in traditional recitations on the neighbouring marae, or on more distant marae when the local people are visiting there.

                        
There was early European interest in the description of pā, not least from the earliest navigators who, aware of the risk of being attacked and overwhelmed by surprise or by numbers, carefully surveyed Māori defensive as well as offensive techniques. The most important of the descriptions are those of James Cook in Mercury Bay on the Coromandel in 1769 and Roux in the Bay of Islands in 1772.


1
For full and accurate detail of a significant site which I have been able to photograph usefully, 
Wharetaewa, the pā described by Cook at Mercury Bay, is the most important:

                        

                            
... on the East side is a high point or peninsula. ... in some places quite inaccessible to man and in others very difficult except on that side which face'd the narrow ridge of the hill on which it stands, here it is defended by a double ditch a bank and two rows of Picketing—the inner row upon the bank but not so near the Crown but what there was good room for men to walk and handle their arms between the Picketing and the inner dich: the outer Picketing was between the two ditches and laid sloping with their upper ends hanging over the inner ditch, the depth of this ditch from the bottom to the Crown of the bank was 24 feet. Close within the inner picketing was erre[c]ted by strong posts, a stage 30 feet high 40 in length and 6 feet broad, the use of this stage was to stand upon to throw darts at the Assailants, and a number of darts lay upon it for that purpose. At right Angles to this stage and a few paces from it was another of the same construction and bigness. . .. the whole Village was pallisaded round with a line of pretty strong picketing run round the edge of the hill. The ground within ... they had divided it into little squares and levelled each of these; these squares lay in the form of an amphitheatre and were each of them pallisaded round and had a communication one with another by narrow lanes or little gate ways which could easily be stopped up, so that if any enemy had force'd the outer picketing he had several others to incounter before the place could be wholy reduced. . . . The Main way leading into this fortification was up a very steep part of the hill and thro' a narrow passage about 12 feet long, and under one of the Stages... 


2

                            

                        

                        
James Cook had learnt his surveying techniques as part of military operations on the Canadian coast, and his description is reliable and thorough. The features of Wharetaewa on the ground today are relatively simple in arrangement. The ditch and bank are clear, as are some of the terraces used for habitation. In the aerial
                


                            

[image: Views from different directions of the pā Wharetaewa and Wharekaho in Mercury Bay]
Views from different directions of the pā 
Wharetaewa and 
Wharekaho in Mercury Bay


Left The view is to the east. Wharetaewa is the pā furthest out on the peninsula. Its large transverse ditch and bank described by Cook and Banks shows (just above centre) beneath two large pohutukawa and in line with the camera viewpoint. Several other pā including Wharekaho, not described by Cook, lie further inland along the cliff edge, bottom left. They may not have existed in 1769; alternatively, they may have been occupied earlier than 1769 and their wooden palisades had decayed or the earthworks were hidden in scrub at the time of his visit.


Right. Close-up view of the area of ditch and bank on 
Wharetaewa described by Cook and Banks. The interpretative drawing (
below) shows how the key features such as the palisade and fighting stages relate to the archaeological features such as the ditch.


                            


                photograph, the natural slope defences can be seen to be very steep. Of some interest also is that there are now three pā on the same point, Wharetaewa being only the pā at the very tip of the point. It is possible that these pā did not exist in 1769, since Ngāti Hei, the hapū of this locality, were 'besieged in Whare-taewa' as late as 1800.


3
 Clearly, care is needed not to assume that all the features presented in a surface view are the same age.

                        
In the earlier part of this century, significant work was done to protect and record pā by S. Percy Smith and W.H. Skinner, both surveyors by profession.
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 They recorded accounts of traditions relating to pā, while other surveyors not infrequently recorded the location of pā in their field notebooks. The greatest historian of pā was 
Elsdon Best who published his book, 

The Pa Maori,


5

                             in 1927. Best's book is kept in print because it remains the most comprehensive and accessible source for the names and history of individual pā in many regions of New Zealand. His characterisation of the nature and function of defensive features is also still valid. A more recent work by Aileen, Lady Fox, 

Prehistoric Māori Fortifications in the North Island of New Zealand


6
                            provides a contemporary view of the range of pā in New Zealand, and brought (to the debate about function) useful insights from her extensive studies of Iron Age hillforts in England and Wales.

                        
The tactical objective of the fortification was to prevent the attackers from being able to engage in hand-to-hand fighting, at the same time exposing them to spear thrusts through the palisade, or darts and stones thrown from above. Attacking forces could not get into the pā, or their entry was slowed down by the fortifications. The weapons used in pre-European Māori society were of a particularly devastating hand-to-hand type, although spears, darts and sling stones were also used. Clubs of both shorter reach (mere, patu and others) and longer reach (taiaha) were important;


7
 they were described in some detail by Cook:

                        

                            
The Arms they use are Long spears or lances, a Staff about 5 feet long, some of these are pointed at one end like a Serjeants Halbard others are round and sharp, the other ends are broad something like the blade of an oar [taiaha]; they have another sort about 4
1/
2 feet long, these are shaped at one end like an Axe and the other is made with a sharp point [tewhatewha]; they have short Truncheons about a foot long, which they call Pattoo Pattoos [patu], some made of wood some of bone and others of stone, those made of wood are variously shaped, but those made of bone ai stone are of one shape, which is with a round handle broadish blade which is thickest in the middle and tape to an edge all round, the use of these are to knock mei brains out and kill them outright....


8

                            

                        

                        
Such weapons would have been used at close quarte with timing, great muscular force and requiring psychological conditioning of both attacker and attacked.

                        
As we have seen from Cook's description, pā he earthwork ditches and banks and wooden palisades I protect the occupants against attack.
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 The ditches and banks comprised a number of elements: single, doub and even triple lines; intricate entrance ways which e: posed the attackers to spear thrusts; and finally, to the rear of the bank and palisade, fighting stages: tall pla forms built above the rear palisade line, or between palisade lines, at key points of weakness. The defender could occupy these stages with relative impunity, and from them rain down darts and stones (and even water to make the ground slippery) on an attacking party.

                        
As seen today, the earthworks of a pā usually consi of defensive ditches and banks surrounding the natural] steep summit of a hill or a crest in a ridge or, more rarely, cutting off a point in a river. The location of pā tends to follow the natural defensive advantages of the landscape ridges and the summits of hills offered many opportunities for defence, with the defenders taking advantage ( naturally steep slopes. Pā were commonly built in loc; tions where a sudden steepening or narrowing of a ridge reduced the labour of constructing a ditch and bank. In hilly country, particularly on the coast or by lakes, headlands or the ends of ridges could be simply defended by a single length of ditch and bank. In areas where a longer occupation might be expected, this could be elaborated
                            


                            

[image: Te Awamate, a swamp pā on the swampy margins of the Rangitikei River flood plain, Manawatū]

Te Awamate, a swamp pā on the swampy margins of the Rangitikei River flood plain, Manawatū

In this winter view in light, overcast conditions, the pā is marked by the bare branches of young poplar trees. Surrounding the pā is a raupō swamp. The linear marks in the foreground are probably eel channels, dug in seasonally dry sands to concentrate the passage of migrating eels. The pā was occupied by hapū of 
Ngāti Apa in the late eighteenth and early nineteenth centuries. The pā is about 30 by 10 m in area; the view is to the south-east.


                            


                            

[image: Otumoana, Urenui River, Taranaki]

Otumoana, Urenui River, Taranaki

The steep-sided, narrow ridge is defended by ditches, steepened scarps, banks and palisades (no longer showing) constructed across the ridge, often taking advantage of the naturally steep slopes. The pā may originally have been defended only by ditch, bank and palisade across the ridge. The pā lies in three main segments (O, M, K, on the interpretative figure, following Elsdon Best's illustration in 
The Pa Maori), divided by the two clear transverse ditches and banks. At some time after the initial defences were created, a ditch and/or artificially steepened scarp were created along the side of the ridge (showing on the west of platform 'O'). These connected with the defences running across the ridge.

     
                into double or triple ditches and banks. Where the sides of a ridge were not sufficiently steep, additional defences would be created. These would be either a narrow terrace and scarp created along the side of the ridge, joining up with the ditch and bank that ran across the ridge, or an extension of the ditch and bank. Where the ditch is more or less continuous around the whole of the pā site it is known as a 'ring-ditch', although it is seldom perfectly circular. A defensive advantage was also sought by locating pā in swamps, and occasionally on artificially raised islands, many examples of which are known from the Waikato, Bay of Plenty and Manawatū/ Horowhenua regions.

                        
In chapter 2, I stressed the importance of river or
                


                            

[image: Katikatiaka, a headland pā on the high terrace north of Whitecliffs, north Taranaki]

Katikatiaka, a headland pā on the high terrace north of Whitecliffs, north Taranaki

The site takes advantage of a point created by the intersection of the cliffs and a valley. It is defended by at least three, possibly four lines of defence. The interior of the pā is segmented, reflecting either social divisions or the need to be able to retreat from the outer defended parts of the pā to the inner. The view is from the north-west, taken in evening light.

                
                coastal terraces in Māori settlement. In such localities, the edges of river terraces or the river banks themselves could be fortified. A narrow point formed between the main river and a side stream could be simply cut off by a short straight length of ditch and bank. The edge of a terrace could be enclosed by a rectangular length of defensive ditch and bank. A ditch and bank forming a dogleg in plan could be used to cut off a point where a simple transverse ditch and bank would be too long.

                        
In recent years there have been significant original descriptions of the localities, defensive setting and forms of pā, notably those of Geoff Irwin on the Pouto Peninsula, North Kaipara Harbour, Bruce McFadgen at Tauranga, my work on the East Coast and at Whakatāne, and Nigel Prickett in Taranaki.
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 Such studies indicate considerable regional variation in the nature of pā. Irwin reached the striking conclusion that almost all the Pouto pā belonged to the few decades before 1820. Although this result need not apply to other regions, it suggests that warfare in Māori society might have been a spo-
                


                            

[image: A ring-ditch pā on the Iahar plain of the lower slopes of Mount Taranaki]
A ring-ditch pā on the Iahar plain of the lower slopes of Mount Taranaki

Where the ridge or hilltop was rounded and not very steep, as on this lahar mound, the ditch, bank and palisade might encircle the whole of the hilltop, giving rise to the 'ring-ditch'. This type of pā is particularly common in Taranaki where there are soft, easily worked soils. At the time of occupation the flat country between the lahar mounds would have been swamp. Such ring-ditch pā also occur frequently in the Bay of Plenty and Northland.

                
                radic but, once begun, fierce movement that swept up all the related groups of a region.

                        
The number of pā is considerable—as many as 6,000 in total is a commonly accepted estimate.
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 There were as few as 100,000 people in New Zealand at the time James Cook's visit in 1769, although higher estimates have been made,


12
 indicating about one pā for every 20 people at that time. Although some, perhaps a high proportion, would not have been occupied at that time, many of them would have been occupied at some point in the preceding 100 years, as I discussed in chapter 2. The number of pā therefore suggests an intense rivalry between groups as small as 20 to 30 people in the pre-European period.

                        
Within the North Island, there are relatively few pā in the regions south of about Whanganui, including the lower part of the Wairarapa.
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 Those that do exist a sculpted to only a limited extent into the hill slopes. Hawke's Bay and on the East Coast generally north Cape Runaway, pā are common but they too are sculpted little into the ground surface. Soils on ridges in the regions are shallow, the rocks are close below the surface: as a result the sides of ridges may be steep, and need little fortification.
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 Pā on river terraces are more common on the East Coast than in many other parts with the exception of the Whanganui region and parts of the Waikato. This reflects the existence of large rivers with extensive and wide valley floors in these regions.

                        
The regions with the highest density of pā and also the most elaborate and deeply dug defences are Whanganui, Taranaki, the Bay of Plenty, the Waikato, and Auckland and Northland. In the Bay of Plenty and Taranaki the hill forms are often rounded in profile,
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 for example on a lahar mound, and as a result the distinctive ring-ditch pā is common.


16
 It was once argued that this similarity between the types of pā reflected a common cultural influence: people had migrated from Northland south into the Bay of Plenty and Taranaki, taking the ring-ditch 'style' of pā with them.


17
 Today, it is generally accepted that common environmental factors, the presence of deep volcanic soils and softer landforms are the direct cause of this apparent cultural similarity. Adjacent regions can have very different styles of pā simply because of variation in the relative ease of working the soil.
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Pā near 
Pakipaki, inland Hawke's Bay. The pā has strong lateral and transverse defensive ditches. A vertical aerial photograph of this pā is on pages 
30-31.
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Pāwerawera, the pā of Māhaki, on the high Pleistocene terrace of the Waihuka River, East Coast. The pā has several defensive scarps on the steep slope to an old meander, and is effectively isolated as a terrace 'island' in the centre of the valley.
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Storage pits on slump hillocks above the flood plain of the 
Whangaehu River.
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Pā with many kūmara storage pits, near 
Tūpāroa, East Coast.
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Manuaitu, a pā on old dune country, Aotea Harbour in background. A ditch and bank fence cuts into the lateral defences at right nearest the camera viewpoint. A vertical aerial photograph of this pā is on 
page 118.
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Middens on eroding dunes at Aotea north head. The middens show as white scatters; the brown patches are ash soils.
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Rangihoua, outer Bay of Islands. The terraces of the pā are prominent, and horticultural trenches (some accentuated by tunnel erosion) run down the slope to the stream.
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Trenches down lower slopes of a hill near 
Te Oihi (Marsden Cross), outer Bay of Islands. They were probably a form of irrigation for taro, grown in the groundwater trickling dowr the base of the trench. Kūmara were probably grown in the well drained ground between the trenches.


                        


                        

[image: Pā with many storage pits near Tirau, Waikato]
Pā with many storage pits near 
Tirau, Waikato

The density and regularity of kūmara storage pit construction is remarkable. The defensive perimeter is defined by ditch and bank. At either end of the prominent row of pits on the narrowest part of the ridge, at a slightly lower level and on the wider levelled parts, are house floors—large, shallow rectangular depressions distinctly different from those of the pits. The group that lived in a pā such as this may have been a single hapū with as few as 50 people, adults and children. Each pit (a minimum of 30 is visible) is about 4 by 2 m in plan and may have supported one or two people through the winter and early summer. A generally frosty inland climate (necessitating underground storage of the crop), a very warm summer growing season and large crops may explain the numbers of pits. The view is to the north.


                    

                    

                        
Living in the Pā

                        
The function of pā in the wider settlement pattern of a region or locality has been much debated.


18
 The debate has been about whether the pā was a village for everyday living or a 'citadel' to which people went only when under threat. In times of threat, people may have gone either from an 'open' undefended settlement in a river valley or coastal plain to the pā on the hill country or at the edge of the terrace country, or they may have congregated there from more dispersed, smaller settlements, in the pattern described by de l'Horme in 1769 in Doubtless Bay. Some pā are clearly 'refuge' pā, being located far inland away from more closely settled areas. This pattern is common in Samoa or Hawaii; the relatively few fortifications there typically lie well inland from the
                


                coastal strip where the main population lived. In New Zealand such pā may have been a refuge for a hapū or whānau temporarily out of favour with more senior or powerful hapū of its iwi.

                        
The size of pā varies greatly. Even where the actual boundaries can be determined, there may be obvious restrictions on the area. A cliffed hilltop would have been readily defended, but may have been uncomfortably small, or used only as a refuge for a wider settlement. Many pā are tiny (as small as 10 by 15 m) and have very restricted access to water. Would this have limited the number of people and the length of time they could stay in the pā? These factors have a bearing on the issue of whether pā were occupied from time to time when needed, or whether they were centres of settlement. What was the role of hilltop settlements as symbols of territorial occupation? We do not really know.

                        
The number of people who may have lived in pā has proved to be controversial. Figures as high as 1,000 people have been offered for the very largest pā such as the Auckland volcanic cones.
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 On the other hand, the very small pā will have held social groups as small as a single whānau. The usual estimates based on measures of the size of pā (mainly the defended area) are probably too high. An added difficulty is that it is often difficult to determine just what is the extent of the pā. In the Bay of Plenty, it is common for there to be small pā, say 30 by 10 m in plan, which are clearly part of larger settlements. One hundred people packed into a pā of this size would have very little living space. In some cases, pā are obviously built or occupied with a 'concertina' effect in mind. There may be a central fortification in a system of ridges, with inner and outer fortifications. If the outer defensive line was broken through, the defenders could retreat to an inner line of defences. At the same time, running down the ridge towards the river, there will be a series of terraces extending over perhaps 400 m of ridge line. What is the function of these terraces— for houses, or gardens? Do the scarps (outer slopes) of the terrace represent additional defences?

                        
A further difficulty lies in considerations of the fortified perimeter, the actual length of the defensive ditch and bank. How much work would it take to create a given length of such a ditch and bank? How much time did the inhabitants have to dig it? Was it all done in emergency conditions, or was it a more leisurely process? In emergencies, small numbers of people would explain quite large fortifications. More importantly, how much of the defensive perimeter had to have people behind it to be effective? What were the attacking tactics of their opponents? The answers to these questions are not known. Looking at the question more broadly, it is unwise to apply our modern levels of comfort, inability to withstand privation, and lack of sheer physical capacity for work and endurance to the people who built and occupied pā. In pre-European times, life could be very tough indeed. As a general rule, then, it is advisable to 'think small' when considering the numbers of people occupying any single fortification even if it appears to require large numbers.

                        
Within the pā there would have been storage pits and houses. Communal open spaces ('marae') were apparently rare in pre-European sites, the only known examples being from a Waikato swamp pā
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 and a pā recorded in 1772 by the French on 
Moturua Island in the Bay of Islands, although smaller open areas are sometimes recognisable.
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 The surfaces of some pā are filled with closely spaced storage pits, suggesting that pā in some areas may function simply as defended foodstores.


22
 Houses or more strictly house 
floors are relatively difficult to detect from the surface.
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 House floors are marked by shallow (less than 40 cm deep), rectangular depressions, and may be mistaken for storage pits in some cases. House floors tend to be more regular in their rectangular outline and have a distinctively flat bottom. In the central North Island, where they are common, the depressions are shallow, fairly large (5 by 3 m in plan), and have a distinctive rim around only three sides. The rim was an earth wall built against the exterior walls and beneath the low eaves of the house. The rimless side indicates the location of the porch. Such houses will show in aerial photographs if lighting and ground conditions are right.

                        
From the 1830s there was a steep decline in Māori population and many hill country settlements were abandoned for the trading advantages of areas, generally flatlands, close to European anchorages and trading points. This was a far-reaching change in settlement pattern, but it has been too mechanically reported in some accounts. There was extensive pre-European settlement on flatland, for example, on the East Coast, and hills remained occupied after European contact. One hill pā known to have been occupied in the 1820s and 1830s, Rangihoua in the Bay of Islands, illustrated in chapter 16, appears not to have used its earlier pre-European fortifications,


24
 but was still occupied because it was near
                


                a mission settlement. The technical detail of the debate about the use of hill country versus that of lowland settlement need not concern us here.


25
 There is no reason why a mixture of such settlement was not possible with a different pattern, more dependent on lowland settlement, beginning at the time of initial European settlement in the 1830s. From that time, depopulation caused by disease, coupled with the advantages of trade in settlements accessible to the anchorages of European schooners and co-location with the rapidly growing European settlements, were powerful influences and few Māori settlements remained on hilltops.

                    

                    

                        
Pā—age and origins

                        
Te Rangihiroa, Sir Peter Buck, author of 

The Coming of the Māori,

                            

26
 the standard 1940s account of Māori migration and history, wrongly thought that pā were invented in New Zealand. Les Groube and Roger Green have investigated the Polynesian origins of pā.


27
 Roger Green's conclusions about the wider Polynesian origins of pā are now generally accepted by archaeologists. He concluded that pā were in universal use throughout Polynesia, and would not have been invented or independently developed in New Zealand. Similar fortifications were well known in the nineteenth century, for example in Fiji, where European colonial forces were often forced to attack them. From archaeological sources, they are known in Fiji, Rapa, Hawaii, the Marquesas, Samoa and Tonga.


28
 They are not known in the Cook Islands, nor Tahiti, nor the wider Society Islands. The use of fortifications in the nineteenth century and earlier in Fiji is well documented. An example of a fortification is the 'square ring-ditch' fortification, named Navuso, on the Rewa River delta, Fiji.


29
 The photograph shows the pā lying on the higher flood-free bank of the river amongst a modern crop probably of sugar cane. Despite the greater antiquity of settlement and population densities of any of these islands compared with New Zealand, fortifications are not as frequent in the landscape as they are in New Zealand.

                        
Roger Green argued that the similarity between Fijian, Tongan, Samoan and New Zealand fortifications resulted from a common ancestral tradition of warfare from or within fortifications. The absence of such fortifications in the Cook or Society Islands appears to be an anomaly, because they have the greatest cultural affinities of any Polynesian society with New Zealand Māori.

                        
On the other hand, other relatively close neighbours of New Zealand and the Society Islands, such as Rapa in the Austral archipelago,


30
 are famous for their hilltop fortifications.

                        
Were pā present from earliest times in New Zealand, or were they a response to population pressure and conflict over resources later (as is sometimes assumed) in the pre-European period? Theory suggests that the conflict may be about resources, but as we have also seen it may be about conflicts over mana expressed in the control of abundant resources. If the latter, we would expect pā in earliest times in New Zealand. Much of the argument revolves around the empirically established age of pā compared with other forms of archaeological site. If it could be conclusively proven that the 
oldest pā were younger in age than other types of site, for example middens, then a case could be made for independent invention of pā in New Zealand—an empirical problem without an easy resolution.

                        
The dating of fortifications by radiocarbon is not a simple task. In the case of a meal of shellfish or moa, the animal has died not long before it was eaten, and the refuse of the meal itself (shell, bone) is 'directly' dated. Such direct dating is not possible when taking radiocarbon samples from the fortifications of a pā. Instead charcoal or shell from layers either preceding or sealing off (later than) the fortification must be dated. This is not always possible because of the way layers are created in archaeological sites and revealed in the course of archaeological investigation. The date is invariably either before or after the feature needing to be dated. Furthermore, pā are often reworked, particularly in favoured locations, destroying earlier evidence of age of a more direct kind. The case for an earlier age for fortification can be made indirectly, however. Where pā have been dated satisfactorily—all too rarely—there are occasionally dates very much earlier for features of the site not positively related to fortification. It is not unreasonable to accept that these are related to settlement on a spot chosen in part for its defensive potential. A recent critical review of the radiocarbon data has settled on an age of about 1500 (i.e., 450 years B.P.) for the earliest pā,


31
 some 300 or more years later than first settlement of New Zealand.

                        
Defensive form has also played a role, historically, in the debate about pā origins and has never been satisfactorily put to the test—or to rest. Elsdon Best's theory, sometimes revived but generally not favoured, was that
                


                            

[image: Navuso, a 'square ring-ditch' pā on a levee of the Rewa River, near Suva, Fiji]

Navuso, a 'square ring-ditch' pā on a levee of the Rewa River, near Suva, Fiji

Three lines of defensive perimeter, square-ish in plan, surround a former village site. The innermost defended area is about 80 m across. The complexity of the fortifications is greater than that of New Zealand pā, but the concept of an area defended by earth ditches and banks is the same. The western ditches were probably water-filled; a drainage ditch runs from the outer defensive ditch south-west to the meandering stream on the south-west flank. The Rewa River is to the right and the fortification can be seen to be on the slightly elevated levee of the river, the outer eastern perimeter taking advantage of the natural terrace rise from the river.

                
                the earliest pā were defended solely by the scarps of terraces.
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 He thought terraces were simple precursors of more elaborate ditch and bank fortifications. The argument gains purchase by the fact that both the front slope and rear of a terrace, the 'scarps', are steeper than the general run of the slope into which they are cut, giving them some defensive value. Pā such as Ōtātara or Hikurangi near Taradale in Hawke's Bay (see chapter 11) have very small ditch and bank defences and were deemed to be earlier than the other pā with fuller ditch and bank systems.

                        
Chapter 2 reviewed the ways in which human settlement is manifested in the historical landscape, and the importance and difficulty of recognising the pattern of smaller settlements, all too often neglected in field studies, were stressed. In this chapter, we have considered the largest units of settlements—pā and their associated features. As James Cook so clearly described, pā were constructed physically to keep out attackers from the defended area and its inhabitants. Māori had elaborate techniques for constructing ditches, palisades and fighting stages, and carefully selected places with strong natural defences and good outlooks to reduce the risk of surprise. The relationship of pā to the smaller settlements is not only difficult to depict in aerial photographs, but also virtually impossible to establish at a particular point in time. The origin, age and function of pā in settlement pattern have been a perennial theoretical problem in New Zealand archaeology. We have useful results from aerial photography about the defensive features of pā, their relationship to surrounding country, and in rare cases the arrangement of settlement within them.
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Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

[introduction]



                        
Pā are one of the most common features, of the New Zealand historic landscape and provide an extraordinary range of opportunities for aerial photography. Archaeologists always use the term 'pā' to refer to earthwork fortifications; the term as used by archaeologists does not refer to a modern Māori settlement. The term 'papakainga' rather than 'pā' better expresses the sense of a modern Māori settlement long associated with former ancestral villages or living areas. Examples were illustrated in chapter 1, where their common association with pā in the archaeologist's sense was evident. Most pā went out of use somewhat less than 200 years ago, primarily in response to the desire to live near European settlements and trading harbours, although forms of pā for gunfighting were built up until 1880. Prominent and well recognised in local landscapes, pā are frequently mentioned in traditional recitations on the neighbouring marae, or on more distant marae when the local people are visiting there.

                        
There was early European interest in the description of pā, not least from the earliest navigators who, aware of the risk of being attacked and overwhelmed by surprise or by numbers, carefully surveyed Māori defensive as well as offensive techniques. The most important of the descriptions are those of James Cook in Mercury Bay on the Coromandel in 1769 and Roux in the Bay of Islands in 1772.


1
For full and accurate detail of a significant site which I have been able to photograph usefully, 
Wharetaewa, the pā described by Cook at Mercury Bay, is the most important:

                        

                            
... on the East side is a high point or peninsula. ... in some places quite inaccessible to man and in others very difficult except on that side which face'd the narrow ridge of the hill on which it stands, here it is defended by a double ditch a bank and two rows of Picketing—the inner row upon the bank but not so near the Crown but what there was good room for men to walk and handle their arms between the Picketing and the inner dich: the outer Picketing was between the two ditches and laid sloping with their upper ends hanging over the inner ditch, the depth of this ditch from the bottom to the Crown of the bank was 24 feet. Close within the inner picketing was erre[c]ted by strong posts, a stage 30 feet high 40 in length and 6 feet broad, the use of this stage was to stand upon to throw darts at the Assailants, and a number of darts lay upon it for that purpose. At right Angles to this stage and a few paces from it was another of the same construction and bigness. . .. the whole Village was pallisaded round with a line of pretty strong picketing run round the edge of the hill. The ground within ... they had divided it into little squares and levelled each of these; these squares lay in the form of an amphitheatre and were each of them pallisaded round and had a communication one with another by narrow lanes or little gate ways which could easily be stopped up, so that if any enemy had force'd the outer picketing he had several others to incounter before the place could be wholy reduced. . . . The Main way leading into this fortification was up a very steep part of the hill and thro' a narrow passage about 12 feet long, and under one of the Stages... 


2

                            

                        

                        
James Cook had learnt his surveying techniques as part of military operations on the Canadian coast, and his description is reliable and thorough. The features of Wharetaewa on the ground today are relatively simple in arrangement. The ditch and bank are clear, as are some of the terraces used for habitation. In the aerial
                


                            

[image: Views from different directions of the pā Wharetaewa and Wharekaho in Mercury Bay]
Views from different directions of the pā 
Wharetaewa and 
Wharekaho in Mercury Bay


Left The view is to the east. Wharetaewa is the pā furthest out on the peninsula. Its large transverse ditch and bank described by Cook and Banks shows (just above centre) beneath two large pohutukawa and in line with the camera viewpoint. Several other pā including Wharekaho, not described by Cook, lie further inland along the cliff edge, bottom left. They may not have existed in 1769; alternatively, they may have been occupied earlier than 1769 and their wooden palisades had decayed or the earthworks were hidden in scrub at the time of his visit.


Right. Close-up view of the area of ditch and bank on 
Wharetaewa described by Cook and Banks. The interpretative drawing (
below) shows how the key features such as the palisade and fighting stages relate to the archaeological features such as the ditch.


                            


                photograph, the natural slope defences can be seen to be very steep. Of some interest also is that there are now three pā on the same point, Wharetaewa being only the pā at the very tip of the point. It is possible that these pā did not exist in 1769, since Ngāti Hei, the hapū of this locality, were 'besieged in Whare-taewa' as late as 1800.


3
 Clearly, care is needed not to assume that all the features presented in a surface view are the same age.

                        
In the earlier part of this century, significant work was done to protect and record pā by S. Percy Smith and W.H. Skinner, both surveyors by profession.


4
 They recorded accounts of traditions relating to pā, while other surveyors not infrequently recorded the location of pā in their field notebooks. The greatest historian of pā was 
Elsdon Best who published his book, 

The Pa Maori,


5

                             in 1927. Best's book is kept in print because it remains the most comprehensive and accessible source for the names and history of individual pā in many regions of New Zealand. His characterisation of the nature and function of defensive features is also still valid. A more recent work by Aileen, Lady Fox, 

Prehistoric Māori Fortifications in the North Island of New Zealand


6
                            provides a contemporary view of the range of pā in New Zealand, and brought (to the debate about function) useful insights from her extensive studies of Iron Age hillforts in England and Wales.

                        
The tactical objective of the fortification was to prevent the attackers from being able to engage in hand-to-hand fighting, at the same time exposing them to spear thrusts through the palisade, or darts and stones thrown from above. Attacking forces could not get into the pā, or their entry was slowed down by the fortifications. The weapons used in pre-European Māori society were of a particularly devastating hand-to-hand type, although spears, darts and sling stones were also used. Clubs of both shorter reach (mere, patu and others) and longer reach (taiaha) were important;


7
 they were described in some detail by Cook:

                        

                            
The Arms they use are Long spears or lances, a Staff about 5 feet long, some of these are pointed at one end like a Serjeants Halbard others are round and sharp, the other ends are broad something like the blade of an oar [taiaha]; they have another sort about 4
1/
2 feet long, these are shaped at one end like an Axe and the other is made with a sharp point [tewhatewha]; they have short Truncheons about a foot long, which they call Pattoo Pattoos [patu], some made of wood some of bone and others of stone, those made of wood are variously shaped, but those made of bone ai stone are of one shape, which is with a round handle broadish blade which is thickest in the middle and tape to an edge all round, the use of these are to knock mei brains out and kill them outright....


8

                            

                        

                        
Such weapons would have been used at close quarte with timing, great muscular force and requiring psychological conditioning of both attacker and attacked.

                        
As we have seen from Cook's description, pā he earthwork ditches and banks and wooden palisades I protect the occupants against attack.


9
 The ditches and banks comprised a number of elements: single, doub and even triple lines; intricate entrance ways which e: posed the attackers to spear thrusts; and finally, to the rear of the bank and palisade, fighting stages: tall pla forms built above the rear palisade line, or between palisade lines, at key points of weakness. The defender could occupy these stages with relative impunity, and from them rain down darts and stones (and even water to make the ground slippery) on an attacking party.

                        
As seen today, the earthworks of a pā usually consi of defensive ditches and banks surrounding the natural] steep summit of a hill or a crest in a ridge or, more rarely, cutting off a point in a river. The location of pā tends to follow the natural defensive advantages of the landscape ridges and the summits of hills offered many opportunities for defence, with the defenders taking advantage ( naturally steep slopes. Pā were commonly built in loc; tions where a sudden steepening or narrowing of a ridge reduced the labour of constructing a ditch and bank. In hilly country, particularly on the coast or by lakes, headlands or the ends of ridges could be simply defended by a single length of ditch and bank. In areas where a longer occupation might be expected, this could be elaborated
                            


                            

[image: Te Awamate, a swamp pā on the swampy margins of the Rangitikei River flood plain, Manawatū]

Te Awamate, a swamp pā on the swampy margins of the Rangitikei River flood plain, Manawatū

In this winter view in light, overcast conditions, the pā is marked by the bare branches of young poplar trees. Surrounding the pā is a raupō swamp. The linear marks in the foreground are probably eel channels, dug in seasonally dry sands to concentrate the passage of migrating eels. The pā was occupied by hapū of 
Ngāti Apa in the late eighteenth and early nineteenth centuries. The pā is about 30 by 10 m in area; the view is to the south-east.


                            


                            

[image: Otumoana, Urenui River, Taranaki]

Otumoana, Urenui River, Taranaki

The steep-sided, narrow ridge is defended by ditches, steepened scarps, banks and palisades (no longer showing) constructed across the ridge, often taking advantage of the naturally steep slopes. The pā may originally have been defended only by ditch, bank and palisade across the ridge. The pā lies in three main segments (O, M, K, on the interpretative figure, following Elsdon Best's illustration in 
The Pa Maori), divided by the two clear transverse ditches and banks. At some time after the initial defences were created, a ditch and/or artificially steepened scarp were created along the side of the ridge (showing on the west of platform 'O'). These connected with the defences running across the ridge.

     
                into double or triple ditches and banks. Where the sides of a ridge were not sufficiently steep, additional defences would be created. These would be either a narrow terrace and scarp created along the side of the ridge, joining up with the ditch and bank that ran across the ridge, or an extension of the ditch and bank. Where the ditch is more or less continuous around the whole of the pā site it is known as a 'ring-ditch', although it is seldom perfectly circular. A defensive advantage was also sought by locating pā in swamps, and occasionally on artificially raised islands, many examples of which are known from the Waikato, Bay of Plenty and Manawatū/ Horowhenua regions.

                        
In chapter 2, I stressed the importance of river or
                


                            

[image: Katikatiaka, a headland pā on the high terrace north of Whitecliffs, north Taranaki]

Katikatiaka, a headland pā on the high terrace north of Whitecliffs, north Taranaki

The site takes advantage of a point created by the intersection of the cliffs and a valley. It is defended by at least three, possibly four lines of defence. The interior of the pā is segmented, reflecting either social divisions or the need to be able to retreat from the outer defended parts of the pā to the inner. The view is from the north-west, taken in evening light.

                
                coastal terraces in Māori settlement. In such localities, the edges of river terraces or the river banks themselves could be fortified. A narrow point formed between the main river and a side stream could be simply cut off by a short straight length of ditch and bank. The edge of a terrace could be enclosed by a rectangular length of defensive ditch and bank. A ditch and bank forming a dogleg in plan could be used to cut off a point where a simple transverse ditch and bank would be too long.

                        
In recent years there have been significant original descriptions of the localities, defensive setting and forms of pā, notably those of Geoff Irwin on the Pouto Peninsula, North Kaipara Harbour, Bruce McFadgen at Tauranga, my work on the East Coast and at Whakatāne, and Nigel Prickett in Taranaki.
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 Such studies indicate considerable regional variation in the nature of pā. Irwin reached the striking conclusion that almost all the Pouto pā belonged to the few decades before 1820. Although this result need not apply to other regions, it suggests that warfare in Māori society might have been a spo-
                


                            

[image: A ring-ditch pā on the Iahar plain of the lower slopes of Mount Taranaki]
A ring-ditch pā on the Iahar plain of the lower slopes of Mount Taranaki

Where the ridge or hilltop was rounded and not very steep, as on this lahar mound, the ditch, bank and palisade might encircle the whole of the hilltop, giving rise to the 'ring-ditch'. This type of pā is particularly common in Taranaki where there are soft, easily worked soils. At the time of occupation the flat country between the lahar mounds would have been swamp. Such ring-ditch pā also occur frequently in the Bay of Plenty and Northland.

                
                radic but, once begun, fierce movement that swept up all the related groups of a region.

                        
The number of pā is considerable—as many as 6,000 in total is a commonly accepted estimate.


11
 There were as few as 100,000 people in New Zealand at the time James Cook's visit in 1769, although higher estimates have been made,


12
 indicating about one pā for every 20 people at that time. Although some, perhaps a high proportion, would not have been occupied at that time, many of them would have been occupied at some point in the preceding 100 years, as I discussed in chapter 2. The number of pā therefore suggests an intense rivalry between groups as small as 20 to 30 people in the pre-European period.

                        
Within the North Island, there are relatively few pā in the regions south of about Whanganui, including the lower part of the Wairarapa.


13
 Those that do exist a sculpted to only a limited extent into the hill slopes. Hawke's Bay and on the East Coast generally north Cape Runaway, pā are common but they too are sculpted little into the ground surface. Soils on ridges in the regions are shallow, the rocks are close below the surface: as a result the sides of ridges may be steep, and need little fortification.


14
 Pā on river terraces are more common on the East Coast than in many other parts with the exception of the Whanganui region and parts of the Waikato. This reflects the existence of large rivers with extensive and wide valley floors in these regions.

                        
The regions with the highest density of pā and also the most elaborate and deeply dug defences are Whanganui, Taranaki, the Bay of Plenty, the Waikato, and Auckland and Northland. In the Bay of Plenty and Taranaki the hill forms are often rounded in profile,


15
 for example on a lahar mound, and as a result the distinctive ring-ditch pā is common.


16
 It was once argued that this similarity between the types of pā reflected a common cultural influence: people had migrated from Northland south into the Bay of Plenty and Taranaki, taking the ring-ditch 'style' of pā with them.


17
 Today, it is generally accepted that common environmental factors, the presence of deep volcanic soils and softer landforms are the direct cause of this apparent cultural similarity. Adjacent regions can have very different styles of pā simply because of variation in the relative ease of working the soil.

                        


                        

[image: ]
Pā near 
Pakipaki, inland Hawke's Bay. The pā has strong lateral and transverse defensive ditches. A vertical aerial photograph of this pā is on pages 
30-31.
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Pāwerawera, the pā of Māhaki, on the high Pleistocene terrace of the Waihuka River, East Coast. The pā has several defensive scarps on the steep slope to an old meander, and is effectively isolated as a terrace 'island' in the centre of the valley.
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Storage pits on slump hillocks above the flood plain of the 
Whangaehu River.
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Pā with many kūmara storage pits, near 
Tūpāroa, East Coast.
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Manuaitu, a pā on old dune country, Aotea Harbour in background. A ditch and bank fence cuts into the lateral defences at right nearest the camera viewpoint. A vertical aerial photograph of this pā is on 
page 118.
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Middens on eroding dunes at Aotea north head. The middens show as white scatters; the brown patches are ash soils.
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Rangihoua, outer Bay of Islands. The terraces of the pā are prominent, and horticultural trenches (some accentuated by tunnel erosion) run down the slope to the stream.
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Trenches down lower slopes of a hill near 
Te Oihi (Marsden Cross), outer Bay of Islands. They were probably a form of irrigation for taro, grown in the groundwater trickling dowr the base of the trench. Kūmara were probably grown in the well drained ground between the trenches.


                        


                        

[image: Pā with many storage pits near Tirau, Waikato]
Pā with many storage pits near 
Tirau, Waikato

The density and regularity of kūmara storage pit construction is remarkable. The defensive perimeter is defined by ditch and bank. At either end of the prominent row of pits on the narrowest part of the ridge, at a slightly lower level and on the wider levelled parts, are house floors—large, shallow rectangular depressions distinctly different from those of the pits. The group that lived in a pā such as this may have been a single hapū with as few as 50 people, adults and children. Each pit (a minimum of 30 is visible) is about 4 by 2 m in plan and may have supported one or two people through the winter and early summer. A generally frosty inland climate (necessitating underground storage of the crop), a very warm summer growing season and large crops may explain the numbers of pits. The view is to the north.


                    








Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

Living in the Pā



                        
Living in the Pā

                        
The function of pā in the wider settlement pattern of a region or locality has been much debated.


18
 The debate has been about whether the pā was a village for everyday living or a 'citadel' to which people went only when under threat. In times of threat, people may have gone either from an 'open' undefended settlement in a river valley or coastal plain to the pā on the hill country or at the edge of the terrace country, or they may have congregated there from more dispersed, smaller settlements, in the pattern described by de l'Horme in 1769 in Doubtless Bay. Some pā are clearly 'refuge' pā, being located far inland away from more closely settled areas. This pattern is common in Samoa or Hawaii; the relatively few fortifications there typically lie well inland from the
                


                coastal strip where the main population lived. In New Zealand such pā may have been a refuge for a hapū or whānau temporarily out of favour with more senior or powerful hapū of its iwi.

                        
The size of pā varies greatly. Even where the actual boundaries can be determined, there may be obvious restrictions on the area. A cliffed hilltop would have been readily defended, but may have been uncomfortably small, or used only as a refuge for a wider settlement. Many pā are tiny (as small as 10 by 15 m) and have very restricted access to water. Would this have limited the number of people and the length of time they could stay in the pā? These factors have a bearing on the issue of whether pā were occupied from time to time when needed, or whether they were centres of settlement. What was the role of hilltop settlements as symbols of territorial occupation? We do not really know.

                        
The number of people who may have lived in pā has proved to be controversial. Figures as high as 1,000 people have been offered for the very largest pā such as the Auckland volcanic cones.


19
 On the other hand, the very small pā will have held social groups as small as a single whānau. The usual estimates based on measures of the size of pā (mainly the defended area) are probably too high. An added difficulty is that it is often difficult to determine just what is the extent of the pā. In the Bay of Plenty, it is common for there to be small pā, say 30 by 10 m in plan, which are clearly part of larger settlements. One hundred people packed into a pā of this size would have very little living space. In some cases, pā are obviously built or occupied with a 'concertina' effect in mind. There may be a central fortification in a system of ridges, with inner and outer fortifications. If the outer defensive line was broken through, the defenders could retreat to an inner line of defences. At the same time, running down the ridge towards the river, there will be a series of terraces extending over perhaps 400 m of ridge line. What is the function of these terraces— for houses, or gardens? Do the scarps (outer slopes) of the terrace represent additional defences?

                        
A further difficulty lies in considerations of the fortified perimeter, the actual length of the defensive ditch and bank. How much work would it take to create a given length of such a ditch and bank? How much time did the inhabitants have to dig it? Was it all done in emergency conditions, or was it a more leisurely process? In emergencies, small numbers of people would explain quite large fortifications. More importantly, how much of the defensive perimeter had to have people behind it to be effective? What were the attacking tactics of their opponents? The answers to these questions are not known. Looking at the question more broadly, it is unwise to apply our modern levels of comfort, inability to withstand privation, and lack of sheer physical capacity for work and endurance to the people who built and occupied pā. In pre-European times, life could be very tough indeed. As a general rule, then, it is advisable to 'think small' when considering the numbers of people occupying any single fortification even if it appears to require large numbers.

                        
Within the pā there would have been storage pits and houses. Communal open spaces ('marae') were apparently rare in pre-European sites, the only known examples being from a Waikato swamp pā


20
 and a pā recorded in 1772 by the French on 
Moturua Island in the Bay of Islands, although smaller open areas are sometimes recognisable.


21
 The surfaces of some pā are filled with closely spaced storage pits, suggesting that pā in some areas may function simply as defended foodstores.


22
 Houses or more strictly house 
floors are relatively difficult to detect from the surface.


23
 House floors are marked by shallow (less than 40 cm deep), rectangular depressions, and may be mistaken for storage pits in some cases. House floors tend to be more regular in their rectangular outline and have a distinctively flat bottom. In the central North Island, where they are common, the depressions are shallow, fairly large (5 by 3 m in plan), and have a distinctive rim around only three sides. The rim was an earth wall built against the exterior walls and beneath the low eaves of the house. The rimless side indicates the location of the porch. Such houses will show in aerial photographs if lighting and ground conditions are right.

                        
From the 1830s there was a steep decline in Māori population and many hill country settlements were abandoned for the trading advantages of areas, generally flatlands, close to European anchorages and trading points. This was a far-reaching change in settlement pattern, but it has been too mechanically reported in some accounts. There was extensive pre-European settlement on flatland, for example, on the East Coast, and hills remained occupied after European contact. One hill pā known to have been occupied in the 1820s and 1830s, Rangihoua in the Bay of Islands, illustrated in chapter 16, appears not to have used its earlier pre-European fortifications,


24
 but was still occupied because it was near
                


                a mission settlement. The technical detail of the debate about the use of hill country versus that of lowland settlement need not concern us here.


25
 There is no reason why a mixture of such settlement was not possible with a different pattern, more dependent on lowland settlement, beginning at the time of initial European settlement in the 1830s. From that time, depopulation caused by disease, coupled with the advantages of trade in settlements accessible to the anchorages of European schooners and co-location with the rapidly growing European settlements, were powerful influences and few Māori settlements remained on hilltops.
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Pā—age and origins

                        
Te Rangihiroa, Sir Peter Buck, author of 

The Coming of the Māori,

                            

26
 the standard 1940s account of Māori migration and history, wrongly thought that pā were invented in New Zealand. Les Groube and Roger Green have investigated the Polynesian origins of pā.


27
 Roger Green's conclusions about the wider Polynesian origins of pā are now generally accepted by archaeologists. He concluded that pā were in universal use throughout Polynesia, and would not have been invented or independently developed in New Zealand. Similar fortifications were well known in the nineteenth century, for example in Fiji, where European colonial forces were often forced to attack them. From archaeological sources, they are known in Fiji, Rapa, Hawaii, the Marquesas, Samoa and Tonga.


28
 They are not known in the Cook Islands, nor Tahiti, nor the wider Society Islands. The use of fortifications in the nineteenth century and earlier in Fiji is well documented. An example of a fortification is the 'square ring-ditch' fortification, named Navuso, on the Rewa River delta, Fiji.


29
 The photograph shows the pā lying on the higher flood-free bank of the river amongst a modern crop probably of sugar cane. Despite the greater antiquity of settlement and population densities of any of these islands compared with New Zealand, fortifications are not as frequent in the landscape as they are in New Zealand.

                        
Roger Green argued that the similarity between Fijian, Tongan, Samoan and New Zealand fortifications resulted from a common ancestral tradition of warfare from or within fortifications. The absence of such fortifications in the Cook or Society Islands appears to be an anomaly, because they have the greatest cultural affinities of any Polynesian society with New Zealand Māori.

                        
On the other hand, other relatively close neighbours of New Zealand and the Society Islands, such as Rapa in the Austral archipelago,


30
 are famous for their hilltop fortifications.

                        
Were pā present from earliest times in New Zealand, or were they a response to population pressure and conflict over resources later (as is sometimes assumed) in the pre-European period? Theory suggests that the conflict may be about resources, but as we have also seen it may be about conflicts over mana expressed in the control of abundant resources. If the latter, we would expect pā in earliest times in New Zealand. Much of the argument revolves around the empirically established age of pā compared with other forms of archaeological site. If it could be conclusively proven that the 
oldest pā were younger in age than other types of site, for example middens, then a case could be made for independent invention of pā in New Zealand—an empirical problem without an easy resolution.

                        
The dating of fortifications by radiocarbon is not a simple task. In the case of a meal of shellfish or moa, the animal has died not long before it was eaten, and the refuse of the meal itself (shell, bone) is 'directly' dated. Such direct dating is not possible when taking radiocarbon samples from the fortifications of a pā. Instead charcoal or shell from layers either preceding or sealing off (later than) the fortification must be dated. This is not always possible because of the way layers are created in archaeological sites and revealed in the course of archaeological investigation. The date is invariably either before or after the feature needing to be dated. Furthermore, pā are often reworked, particularly in favoured locations, destroying earlier evidence of age of a more direct kind. The case for an earlier age for fortification can be made indirectly, however. Where pā have been dated satisfactorily—all too rarely—there are occasionally dates very much earlier for features of the site not positively related to fortification. It is not unreasonable to accept that these are related to settlement on a spot chosen in part for its defensive potential. A recent critical review of the radiocarbon data has settled on an age of about 1500 (i.e., 450 years B.P.) for the earliest pā,


31
 some 300 or more years later than first settlement of New Zealand.

                        
Defensive form has also played a role, historically, in the debate about pā origins and has never been satisfactorily put to the test—or to rest. Elsdon Best's theory, sometimes revived but generally not favoured, was that
                


                            

[image: Navuso, a 'square ring-ditch' pā on a levee of the Rewa River, near Suva, Fiji]

Navuso, a 'square ring-ditch' pā on a levee of the Rewa River, near Suva, Fiji

Three lines of defensive perimeter, square-ish in plan, surround a former village site. The innermost defended area is about 80 m across. The complexity of the fortifications is greater than that of New Zealand pā, but the concept of an area defended by earth ditches and banks is the same. The western ditches were probably water-filled; a drainage ditch runs from the outer defensive ditch south-west to the meandering stream on the south-west flank. The Rewa River is to the right and the fortification can be seen to be on the slightly elevated levee of the river, the outer eastern perimeter taking advantage of the natural terrace rise from the river.

                
                the earliest pā were defended solely by the scarps of terraces.


32
 He thought terraces were simple precursors of more elaborate ditch and bank fortifications. The argument gains purchase by the fact that both the front slope and rear of a terrace, the 'scarps', are steeper than the general run of the slope into which they are cut, giving them some defensive value. Pā such as Ōtātara or Hikurangi near Taradale in Hawke's Bay (see chapter 11) have very small ditch and bank defences and were deemed to be earlier than the other pā with fuller ditch and bank systems.

                        
Chapter 2 reviewed the ways in which human settlement is manifested in the historical landscape, and the importance and difficulty of recognising the pattern of smaller settlements, all too often neglected in field studies, were stressed. In this chapter, we have considered the largest units of settlements—pā and their associated features. As James Cook so clearly described, pā were constructed physically to keep out attackers from the defended area and its inhabitants. Māori had elaborate techniques for constructing ditches, palisades and fighting stages, and carefully selected places with strong natural defences and good outlooks to reduce the risk of surprise. The relationship of pā to the smaller settlements is not only difficult to depict in aerial photographs, but also virtually impossible to establish at a particular point in time. The origin, age and function of pā in settlement pattern have been a perennial theoretical problem in New Zealand archaeology. We have useful results from aerial photography about the defensive features of pā, their relationship to surrounding country, and in rare cases the arrangement of settlement within them.
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Horticulture
                    

                    

                        
Primarily focused on the cultivation of rootcrops such as kūmara or taro, Māori horticulture survives as only one element of horticultural practice which the first Polynesians attempted to bring to New Zealand. The staple foods in Central Polynesia, derived from tree crops such as breadfruit or coconut,


1
 were from trees that could not survive in New Zealand. However, the processing techniques applied to the Polynesian tree crops stayed on in the treatment of New Zealand native counterparts of Polynesian trees, such as the fruiting of karaka (examples of which appear in chapter 13) or the fibres of the epiphytic kiekie.


2
 The crops that survived in New Zealand were the plants that were well adapted, through sophisticated cultural practices, to seasonal cold: the root crops, yam, taro and kūmara (sweet potato).


3
 Māori had first to seek soil conditions which matched the temperature and physical requirements of their crops, which had evolved and developed in cultivation in the tropics. High mean temperatures, at least over 18°C, over a five-month growing season, were therefore critical. Even where physical conditions were adequate, good or moderate soil fertility was also needed for gardening to be sustained for more than a few years.

                    

                    

                        
Physical conditions and soil fertility

                        
The most important physical conditions were sunshine, a degree of shelter and the need to avoid frost in the growing season. Moisture was also important, but critical only for taro, which is a species adapted to water. The New Zealand species is known as a 'dryland' variety but it still needed a good supply of water to flourish. It has survived by natural propagation in some localities from the East Coast northwards, but only where water is present, for example, near springs.

                        
Sunshine, its effects enhanced by careful choice of site-aspect, cultivation and other modifications of the soil, provided the warmth needed for the tropical crops to thrive and the radiant energy needed for photosynthesis. Apart from the obvious digging and weeding, the most important cultivation techniques were mounding or the formation of raised rows, and the selection of areas that had stony or gravelly soil. Where there were nearby sources of gravel or coarse sand, these could be applied to the surface as a mulch, where they appear to have raised the temperature of the soil by a few critical degrees. Eventually, the gravels came to be mixed into the soils, improving friability where this was otherwise lacking. On river terraces or other terrace landforms and older dunes, it is not uncommon to see borrow-pits, irregular depressions ranged along the edge of the terrace


4
 or on ridgelines.


5
 These pits were dug to take sand or gravel from lower strata in the terrace, to add to the surface of the garden plots on the nearby terrace. The illustration here is from near Lake Karapiro on the course of the Waikato River, and Aotea Harbour examples are in chapter 8. The application of gravel or sand, and the blackening of the soil as the result of fire, meant that the soils would warm very rapidly. This would not be so important late in the planting season, but early in the season it initiated the sprouting of the leaves and roots of the kūmara. The overall effect was a lengthening of the growing season for crops that had not evolved or been bred for the cool, short growing season of southern latitudes.

                        
Soil fertility in New Zealand was enhanced where land was forested. Forests, and swamps in which organic matter such as raupo has grown, are important
                


                            

[image: Borrow-pits on the edge of terraces on the Waikato River near Tirau]
Borrow-pits on the edge of terraces on the Waikato River near 
Tirau

The borrow-pits show as irregular depressions up to 20 m across, aligned along the edges of the terraces. On the hill above where the road cuts through the terraces, a pā shows (but not very clearly). On the furthest (righthand) extent of the terrace there is a ditch and bank, dog-legged in plan. The ditch was about 4 m across and it is likely to be a late pre-European or nineteenth-century fortification, exploiting an excellent tactical and strategic position on the terrace. The valley floor is now the bed of Lake Karapiro. The road is State Highway 1 where it leaves the Waikato River (flowing downstream from east to west) some 10 km from Tirau.

                
                stores of the nutrients that plants have taken out of the soil or water. Nutrients in the form of topsoils and leaf litter also tend to drift down to the foot of slopes, or into small basins at the head of valleys within broad slopes. To make these fertilisers available to the soil, it was essential to burn the forest releasing essential nutrients for root crops such as potassium and phosphates. The burning was probably done in a manner that was consistent with other cultural objectives, as we saw in chapter 2. The pattern of this burning suggests that it had several purposes, only one of which was horticulture.

                        
Swamps and river valleys generally were highly fertile and important in gardening. However, with the exception of taro, Māori root crops did not flourish with
                


                'wet feet'. Swamps therefore had to be drained,


6
 and even where swamps were not drained deliberately, they may have been seasonally dry in some places, for example, around the broad fringes of infilled lakes. As the drains were dug and renewed over a span of time, the fertile organic matter was thrown up into beds, raising the surface slightly and increasing the thickness of the topsoil. Layers of sand may have been encountered and these would be mixed by this process with the organic matter. Once exposed to the air, the preserved organic matter in the swamp would rot, creating another source of some nutrients and improving physical conditions. The organic matter and manuka would also burn if fired, adding nutrients from the ash. Such beds would have been ideal for kūmara, and the bases and sides of the drains themselves would have suited taro.

                        
This process was labour-intensive and appears to feature mainly in the far north around Kaitaia and the Bay of Islands, and in places on the lowlands of the Bay of Plenty. In these localities climate, particularly temperature, was not so much a limiting factor. However, there were other limitations on gardening in the wider region. In Northland the soils on the country surrounding the swamps are of very poor fertility. They had long had a cover of kauri forest, and the combination of warm temperatures, rainfall and the acidity of the soils under such forest had chemically removed the nutrients from the soil. The swamps on the other hand, particularly those formed on estuarine soils, had a cover of kahikatea, which demands good soil fertility. As a result, once the kahikatea was cleared, the fertility was high and gardening on areas of swampland was particularly highly developed.

                        
Another important place for gardening was on dunelands. These gardens were on soils created on the sheets of sand, disturbed initially by human firing, driven by wind inland from the coast. Such soils were distributed over much of the North Island west coast from the Manawatū to Ninety Mile Beach. Other smaller areas were on the east coast of the North Island. Within a couple of hundred years of the soil's formation, they would have had good covers of nutrient-rich manuka, kanuka or other coastal forest. The nutrients could be released by further firing. What may now appear to be a 'desert', the coastal strip of Ninety Mile Beach from about 1 to 5 km inland to the east, was once a complex, if patchily used, gardening system.
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Stonefields

                        
The importance of gravelly or stony soils has already been stressed. The gravels could be added, or naturally stony ground could be selected, and enhanced by removing the larger stones and placing them in rows or mounds. Such techniques were extensively used in the volcanic soils of Auckland and Northland, with smaller areas of volcanic soils at Cape Runaway in the eastern Bay of Plenty. Of course, these soils were both friable (because there had not been sufficient weathering to create clays) and of high natural fertility. Similar horticultural practice was common on the volcanic soils of Central Polynesia and Hawaii,


8
 and the potential of such soils would have been readily recognised by the first Polynesians entering New Zealand.


9

                        

                        
Gardens on stony soils of non-volcanic origin are common on the coastal strip in Hawke's Bay, the Wai-rarapa and the north-east of the South Island.


10
 The coastal strip had no frosts, and had readily warmed and friable soils. Stone rows are rare inland, but they do exist, for example, 15 km inland in the Tukituki River valley, central Hawke's Bay.


11
 In these cases, Māori built extensive lines and areas of mounds and stone rows. At Palliser Bay, such soils appear to have been gardened early in pre-European history. The Palliser Bay case is particularly interesting because here the mapping of the stone rows over a coastal strip some 20 km long and up to 500 m wide was done using purpose-flown, low-level aerial photography. The photographs were used as a map base and supplemented by Helen Leach's detailed field observations,


12
 although none of the photographs have been published.

                        
Radiocarbon dates at Palliser Bay go back as early as the twelfth century, but most are in the fifteenth century.


13
 The abandonment in pre-European times of the garden areas in Palliser Bay that were evidently once valued has been much discussed. This area approaches the climatic margins of kūmara horticulture. Another 2° of latitude (or 400 km) south, a drop in mean temperature with the corresponding shortening of growing season, and horticulture was not possible at all.


14
 It has been argued by Foss and Helen Leach, the original investigators, that a fire-induced reduction in forest and increased erosion, exacerbated by a long-term deterioration in climate, led to climatic marginality for gardening and the destruction of fishing grounds.
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I favour the destruction by fire of a fragile coastal
                


                            

[image: Stone mounds, part of the gardening system at Pouērua]
Stone mounds, part of the gardening system at 
Pouērua

The many small mounds are about 4 m across at their base. The functions of such mounds are difficult to determine. They may have served to clear the stony soils of the old lava flow so that the friable and fertile soils that resulted were more easily tilled. Alternatively, they may originally have consisted of heaped-up mounds of soils, organic compost and stones, on which plants were grown. The topsoils have subsequently been eroded away from the surface leaving a mound of stones which does not look as if it could have been gardened. A further possibility is that the vines of plants such as kūmara or yam were trained over the mounds. At top are some larger lava domes (about 25 m across). These have had stone stripped from their surfaces and placed in walls on their perimeter. At bottom and bottom right, a heavier fall of ash has reduced the need to create stone mounds. Here there are barely perceptible lines in the small valley floors which are either trench garden boundaries or track ways. Also showing are lines of stone walls constructed in the nineteenth century.


                            


                            

[image: Stone rows delineating garden boundaries near Okoropunga, on the Wairarapa east coast]
Stone rows delineating garden boundaries near 
Okoropunga, on the Wairarapa east coast

The individual patches are 10 to 30 m across and 150 m from the foot of the steep slope to the sea. This view is taken looking to the south-west. The appearance of rows running parallel to the beach, further dividing the gardens into rectangular plots, is somewhat misleading. The lines parallel to the beach are ridges of stones thrown up by Storms at the back of former beaches. Over thousands of years, these beaches have been lifted by earthquakes out of the reach of wave-action. The main stone row boundaries have been constructed at right angles over the line of the beach ridges, although some of the ridges themselves may have been enhanced and also served to mark the boundaries of gardens. Some of the stones in the garden rows were taken from the depressions (borrow-pits) which show along the top edge of the principal beach ridge. Throughout the Wairarapa, the original topsoils that existed in these areas have been removed by fierce squally winds, thus causing the abandonment of the gardens. In their original form the gardens would have been fringed with coastal forest and protected from wind.


                            

                
                forest, combined with wind-stripping of soils, as specific explanations for this sudden early flourishing and then abandonment of horticulture at Palliser Bay. When the coastal forest was initially burnt, the soils had a high degree of fertility. However, these soils were probably not fallowed; they were used continuously perhaps over five years following island-Polynesian models—and eventually used to exhaustion in that short period. However, detecting a fallow period as short as five or even 10 years is beyond the precision-range of radiocarbon dating,


16
 so we shall never have satisfactory positive evidence of this particular practice. It does explain the facts as we know them. Continuous use was not a sustainable practice in the peculiar environmental conditions of the south-eastern North Island. Once the protective coastal forest had been burnt, and artificial wind protection such as stone rows had been abandoned, the soils were progressively blown away by the strong, turbulent winds for which this coast is notorious.

                        
In stony areas the presence of mounds, rows and other features offers the enticing prospect of furthering the understanding of Māori gardening practices. We know that Polynesians were very particular about the arrangement of plots and the paths through them. One reason was the tapu that attached to growing plants at certain stages, and there may have been more general considerations of what would now be called 'property'. The rows and mounds therefore had functions other than just the placement of stone waste removed from the plot itself. The stones are often arranged in definite patterns, with the rows running down the slope. In this pattern they are thought to reflect a typical Polynesian subdivision of the landscape into individual or whānau plots.


17
 These garden plots come close to offering a sense of property, however ambiguous and difficult to interpret, in pre-European society. Helen Leach has estimated that, for the Auckland area, plots ranged from 80 to 300 m long and 25 to 60 m wide, i.e., from 0.2 to 1.8 ha. These larger areas were subdivided into smaller areas of about 10 by 20 m (0.02 ha). At Anaura Bay on the East Coast the plots recorded by the 
Endeavour observers were up to 2 ha in area and subdivided into plots of 0.04 to 0.06 ha in area.


18
 Some of the aerial photographs presented here show plots of just these sizes, for example, those at Okoropunga on the Wairarapa coast.

                        

                Other purposes that have been suggested for the stones set aside from fields are: field shelters or houses;


19
 'shelter belts' for the crops; markers for the sides of paths (important in avoiding breaches of tapu);


20
 areas of particularly high ground temperatures for the propagation of young plants in spring;


21
 and finally, elevated, well-drained places over which the running vines of yam or kūmara could be placed.

                    

                    

                        
Drains and trenches

                        
Mainly in Northland, but also as far south as Kawerau in the Bay of Plenty, drains or trenches are a feature of gardening areas. The functions of these are also controversial. Were they indeed 
drains, pure and simple, or trenches which served to mark boundaries where stone or scrub was not available?


22
 Did the trenches offer unique gardening conditions, planted in their own right, for example, with taro planted at the bottom? A drainage function may seem obvious, but it was probably only one of several functions. In Northland drains or trenches occur in open swamps, at the foot of hill slopes and in small basins in volcanic stonefields. In the far North near the Awanui River, they lie in two broad patterns: one is a deliberately artificial, more or less rectangular pattern of some intricacy, delineating plot boundaries as well as serving to drain. The other is the simple modification of natural drainage features such as rivulets or erosion runnels.


23


At the foot of hill slopes, where fertile soils accumulate naturally, there is positive evidence on Moturua Island in the Bay of Islands for garden soils having been divided by the trenches.


24
 The spacing of the trenches is consistent with their being garden plot boundaries in most cases. At the foot of the slope in Tupou Bay they are spaced at an average of one every 13 m, consistent with small plots.


25
 However, near Marsden Cross there is a complex estimated to be spaced at 5 m across the slope and enclosed in a perimeter trench running across the slope at the head of the trenches, providing areas per plot of between 0.02 and 0.01 ha (200 to 100 m

2
). This is at the lower limits of a feasible small subsistence-plot which, as I have just observed, is about 0.02 to 0.06 ha. Nor are these particular plots in a practical configuration, running in such narrow strips up the slope. My favoured interpretation is that hillslope trenches may well have served as drains and plot boundaries, but they were also created to concentrate groundwater flows and rainfall run-off from the hill slope. Taro were actually planted in the drains towards the toe of the hill, ensuring moisture in dry seasonal conditions in a kind of simply engineered irrigation.


26
 Other crops, mainly kūmara, may
                


                            

[image: Drainage pattern for gardening on the alluvial flats of the inner Rangaunu Harbour, near Kaitaia]
 Drainage pattern for gardening on the alluvial flats of the inner 
Rangaunu Harbour, near Kaitaia

The lines that show in the soil at this time (August 1944) were originally trenches or drains constructed by Maori, probably in the seventeenth or eighteenth century. They appear to follow and enhance a natural drainage pattern, showing clearly where natural streams enter the sinuous inner reaches of the estuary. The ditches were probably used for taro while the beds between were for kūmara. The ditches would have filled with dark, organic-rich mud over time, which would be periodically thrown on the gardens. When the ground was ploughed deeply, perhaps for the first time in the 1940s, the pattern of the channels has shown against the lighter coloured subsoil. Modern European drains have been cut over the older drains, and form a different and more sharply defined pattern. The river is about 16 m wide, and the typical trenches are 1 to 2 m wide.

The area shown is on the lower tidal reaches of the Waipapakauri and Waimanoni Creeks, about 2 km west of the Awanui River; mangrove trees show on the edges of the river. The airfield was a wartime measure and no longer exists.

At least two pā defended by double ditches and banks may be seen. One is at top left; the other is at the eastern end of the light-coloured debris from the creation of the prominent west to east drain. Other possible pā lie on each side of the river just to the south of the prominent drain.
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[image: Trenches on a slope near Marsden Cross, Bay of Islands]
Trenches on a slope near Marsden Cross, Bay of Islands

A particularly fine example of a complex of trenches. The lines of the trenches run about 25 m up the slope; the trenches are about 1 m across and lie at 5 m spacing across the slope. The trenches may be a type of crude irrigation, i.e., irrigation without elaborate water reticulation to the garden plot. Intercepting groundwater towards the foot of the slope, they may form artificial springs which would assist the growth of taro in summer and late summer dry spells. The taro would be planted actually in the trench, hence the close spacing. This particular example has a perimeter ditch running around the top of the trenches showing clearly at right.

                
                have been planted between the drains. This particular form of trenches is found only in the far north which suggests that there might be climatic reasons for the type of crop grown here. Elsewhere, the cool, wet soils of the trenches would have posed difficulties in cultivation.
                

                    

                    

                        
Storage pits

                        
One of the often-cited achievements of Māori horticulture was the development of kūmara storage. Kūmara was stored in pits dug into slopes, in ridge crests, or the flat surfaces of areas in or close to sites of occupation.


27
 The function of storage pits was to provide a storage space of even temperature (never less than about 4°C), waterproof, well drained and rat-proof. Kūmara will be destroyed if exposed to temperatures less than 4°C, and would not survive if left in the open or in raised-house
                


                stores throughout the New Zealand winter. No doubt general security in the event of warfare was also a factor. Indeed, open rectangular storage pits are often in apparently awkward positions among the ditch and bank defences of pā. They were perhaps placed there to amplify the defences and not just to have them out of the way of the living spaces within the pā.

                        
Storage pits are very distinctive from the air. On the East Coast and in Taranaki, the Waikato and Hawke's Bay, they appear as open depressions, rectangular in shape, as much as 8 m long and 4 m wide. Typically they measure about 4 by 2 m in plan and are 1 m deep. The depths are fairly consistently at just over 1 m, suggesting that the tubers were stacked one on top of the other rather than on racks; any deeper than 1 m and the lower tubers would have been crushed or bruised leading to rapid decay. Pits may have an earthed-up rim around the outside edge of the depression, with a drain outside the rim leading away to the edge of the ridge. The raised rim may be the remnants of the earthed-over roof of the pit (now decayed and collapsed into the pit cavity) or a bank placed under the eaves, while the drain served a function similar to that of a gutter at the lower edge of the roof. When excavated, the bottoms of pits are commonly found to have a central row of postholes at their base to support a ridge pole for a roof. There may also be an interior drain, at the foot of the earth walls, designed to carry away water from the stored crop inside the pit. Sometimes pits were cut from clay topsoils down into porous sandy subsoils, again offering drainage at the base.


28

                        

                        
In regions with deep, easily worked subsoils, such as Taranaki or the Bay of Plenty, the completely subterranean cave pit was more common. In these, the roof of the pit (the immediate subsurface of the ground) is dug in such a fashion that it curves over like the top of a bell. This makes the roof of the pit very strong. Underground, the pit was circular or oval in plan and could be as much as 2 to 3 m wide by 2 m deep. The vertical passage into the top of the pit was about 30-60 cm in diameter and sealed by a tight-fitting lid, so that the whole structure did not lie above the general level of the ground.


29
 This type of pit, known as a 'rua' by archaeologists, was also cut into the defensive banks of pā, in which case the entrance passage was horizontal. These pits were very economical of surface space within a constricted area such as a pā. Some pits also appear to have been used to gather and store water. Today, such pits are generally not found open at the top, except in areas where the forest has grown back over the site and prevented erosion and stock tracking. Typically the whole of the pit collapses in under the weight of stock and leaves a distinct more or less circular depression up to 2 m in diameter. In some places in Taranaki, the Waikato or the Bay of Plenty, the whole surface of a pā may be pockmarked with such depressions.

                        
There is now general agreement that pits were not for houses,


30
 as was once thought. The storage function was generally recognised as late as the 1920s,


31
 but as pits fell out of widespread use a 'pit dwelling' theory took hold, originating particularly among scholars working in the South Island.


32
 The accepted interpretation, kūmara storage, nevertheless raises some unresolved questions. Were pits in use from earliest times, as the existence of their Polynesian precursors would suggest? No pit found is as old as the earliest settlement contemplated in New Zealand. The oldest examples are about 700 years old at Skippers Ridge and Sarah's Gully in the Coromandel and 600 years old in inland Tolaga Bay on the East Coast.


33
 Most pits when excavated and dated by radiocarbon prove to be younger. The late age for pits has been used to suggest that horticulture was introduced to New Zealand some time after first settlement, after large animals like the moa had been hunted to extinction.


34
 Such a view is not generally accepted today.

                        
There are several further points that may be made. First, the regional distribution of pits follows very closely the distribution expected for gardening on soil and climatic grounds. This in itself points to their function. Second, when excavated, pits are often found intricately cut into one another, showing that pits were deliberately filled back in, and new ones cut at a slightly different location but overlapping the former one. Estimates have been made that only a small proportion of the total number of storage pits can be seen from the surface.


35
 The purpose of cutting pits again and again was to remove the risk of pathogenic fungi establishing on the walls, and passing the infection from one year's crop to the next.

                        
Sites which show pre-European horticultural land uses have not survived particularly well, although as we have seen there are some notable exceptions, particularly where soils are too stony to plough. Unfortunately, the areas that are most useful today for horticulture were also the areas used by pre-European Māori. As a result much of the evidence of earlier Māori gardening and other related sites have been destroyed, for example in
                


                            

[image: Whenuanui, a pā with many raised-rim storage pits on the high terrace of the Waipāoa River near Pūhā, East Coast]

Whenuanui, a pā with many raised-rim storage pits on the high terrace of the Waipāoa River near Pūhā, East Coast

In this oblique view, raised-rim pits show clearly within the defended area of the pā. A Pleistocene (ice-age) river-terrace surface has been cut by gully erosion (foreground) and the main river (in distance), leaving a narrow neck at the right of the picture. This neck has been defended by two sections of ditch and bank, only one of which shows here. The view is to the south-west in afternoon light. The largest of the pits is about 7 m square. The main defended area is about 100 by 200 m in extent.

                
                the Tauranga vicinity, so the earliest aerial photographs are important records. In the pre-European period, later gardening always destroyed the archaeological evidence of earlier gardening simply by turning over the soil again and again, so that finding the earliest age of horticulture has proven difficult. There are important exceptions to the general situation of surface destruction. The individual plots of Māori horticulture were small; a whānau would seldom cultivate more than 2 ha. The locations in the landscape where this cultivation was carried out are correspondingly small. Because individual gardening areas were so small they were often able to be located on narrow ridges with the primary purpose of escaping frost. In this circumstance they would not be subject to modern ploughing and these small patches cumulatively covered large areas in some regions.
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Overall then, the value of aerial photography in documenting horticulture has been considerable, with perhaps better established results than in any other area of application of the technique in New Zealand archaeology. Because of gardening's extensive nature, the difficulty of seeing patterns from a ground view, and indeed the destruction wrought by modern horticultural practice, aerial photography has given insights to a level of detail that is only matched by the first written observations from the 
Endeavour in 1769.
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[introduction]



                        
Primarily focused on the cultivation of rootcrops such as kūmara or taro, Māori horticulture survives as only one element of horticultural practice which the first Polynesians attempted to bring to New Zealand. The staple foods in Central Polynesia, derived from tree crops such as breadfruit or coconut,


1
 were from trees that could not survive in New Zealand. However, the processing techniques applied to the Polynesian tree crops stayed on in the treatment of New Zealand native counterparts of Polynesian trees, such as the fruiting of karaka (examples of which appear in chapter 13) or the fibres of the epiphytic kiekie.


2
 The crops that survived in New Zealand were the plants that were well adapted, through sophisticated cultural practices, to seasonal cold: the root crops, yam, taro and kūmara (sweet potato).


3
 Māori had first to seek soil conditions which matched the temperature and physical requirements of their crops, which had evolved and developed in cultivation in the tropics. High mean temperatures, at least over 18°C, over a five-month growing season, were therefore critical. Even where physical conditions were adequate, good or moderate soil fertility was also needed for gardening to be sustained for more than a few years.
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Physical conditions and soil fertility



                        
Physical conditions and soil fertility

                        
The most important physical conditions were sunshine, a degree of shelter and the need to avoid frost in the growing season. Moisture was also important, but critical only for taro, which is a species adapted to water. The New Zealand species is known as a 'dryland' variety but it still needed a good supply of water to flourish. It has survived by natural propagation in some localities from the East Coast northwards, but only where water is present, for example, near springs.

                        
Sunshine, its effects enhanced by careful choice of site-aspect, cultivation and other modifications of the soil, provided the warmth needed for the tropical crops to thrive and the radiant energy needed for photosynthesis. Apart from the obvious digging and weeding, the most important cultivation techniques were mounding or the formation of raised rows, and the selection of areas that had stony or gravelly soil. Where there were nearby sources of gravel or coarse sand, these could be applied to the surface as a mulch, where they appear to have raised the temperature of the soil by a few critical degrees. Eventually, the gravels came to be mixed into the soils, improving friability where this was otherwise lacking. On river terraces or other terrace landforms and older dunes, it is not uncommon to see borrow-pits, irregular depressions ranged along the edge of the terrace


4
 or on ridgelines.


5
 These pits were dug to take sand or gravel from lower strata in the terrace, to add to the surface of the garden plots on the nearby terrace. The illustration here is from near Lake Karapiro on the course of the Waikato River, and Aotea Harbour examples are in chapter 8. The application of gravel or sand, and the blackening of the soil as the result of fire, meant that the soils would warm very rapidly. This would not be so important late in the planting season, but early in the season it initiated the sprouting of the leaves and roots of the kūmara. The overall effect was a lengthening of the growing season for crops that had not evolved or been bred for the cool, short growing season of southern latitudes.

                        
Soil fertility in New Zealand was enhanced where land was forested. Forests, and swamps in which organic matter such as raupo has grown, are important
                


                            

[image: Borrow-pits on the edge of terraces on the Waikato River near Tirau]
Borrow-pits on the edge of terraces on the Waikato River near 
Tirau

The borrow-pits show as irregular depressions up to 20 m across, aligned along the edges of the terraces. On the hill above where the road cuts through the terraces, a pā shows (but not very clearly). On the furthest (righthand) extent of the terrace there is a ditch and bank, dog-legged in plan. The ditch was about 4 m across and it is likely to be a late pre-European or nineteenth-century fortification, exploiting an excellent tactical and strategic position on the terrace. The valley floor is now the bed of Lake Karapiro. The road is State Highway 1 where it leaves the Waikato River (flowing downstream from east to west) some 10 km from Tirau.

                
                stores of the nutrients that plants have taken out of the soil or water. Nutrients in the form of topsoils and leaf litter also tend to drift down to the foot of slopes, or into small basins at the head of valleys within broad slopes. To make these fertilisers available to the soil, it was essential to burn the forest releasing essential nutrients for root crops such as potassium and phosphates. The burning was probably done in a manner that was consistent with other cultural objectives, as we saw in chapter 2. The pattern of this burning suggests that it had several purposes, only one of which was horticulture.

                        
Swamps and river valleys generally were highly fertile and important in gardening. However, with the exception of taro, Māori root crops did not flourish with
                


                'wet feet'. Swamps therefore had to be drained,


6
 and even where swamps were not drained deliberately, they may have been seasonally dry in some places, for example, around the broad fringes of infilled lakes. As the drains were dug and renewed over a span of time, the fertile organic matter was thrown up into beds, raising the surface slightly and increasing the thickness of the topsoil. Layers of sand may have been encountered and these would be mixed by this process with the organic matter. Once exposed to the air, the preserved organic matter in the swamp would rot, creating another source of some nutrients and improving physical conditions. The organic matter and manuka would also burn if fired, adding nutrients from the ash. Such beds would have been ideal for kūmara, and the bases and sides of the drains themselves would have suited taro.

                        
This process was labour-intensive and appears to feature mainly in the far north around Kaitaia and the Bay of Islands, and in places on the lowlands of the Bay of Plenty. In these localities climate, particularly temperature, was not so much a limiting factor. However, there were other limitations on gardening in the wider region. In Northland the soils on the country surrounding the swamps are of very poor fertility. They had long had a cover of kauri forest, and the combination of warm temperatures, rainfall and the acidity of the soils under such forest had chemically removed the nutrients from the soil. The swamps on the other hand, particularly those formed on estuarine soils, had a cover of kahikatea, which demands good soil fertility. As a result, once the kahikatea was cleared, the fertility was high and gardening on areas of swampland was particularly highly developed.

                        
Another important place for gardening was on dunelands. These gardens were on soils created on the sheets of sand, disturbed initially by human firing, driven by wind inland from the coast. Such soils were distributed over much of the North Island west coast from the Manawatū to Ninety Mile Beach. Other smaller areas were on the east coast of the North Island. Within a couple of hundred years of the soil's formation, they would have had good covers of nutrient-rich manuka, kanuka or other coastal forest. The nutrients could be released by further firing. What may now appear to be a 'desert', the coastal strip of Ninety Mile Beach from about 1 to 5 km inland to the east, was once a complex, if patchily used, gardening system.


7
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Stonefields

                        
The importance of gravelly or stony soils has already been stressed. The gravels could be added, or naturally stony ground could be selected, and enhanced by removing the larger stones and placing them in rows or mounds. Such techniques were extensively used in the volcanic soils of Auckland and Northland, with smaller areas of volcanic soils at Cape Runaway in the eastern Bay of Plenty. Of course, these soils were both friable (because there had not been sufficient weathering to create clays) and of high natural fertility. Similar horticultural practice was common on the volcanic soils of Central Polynesia and Hawaii,


8
 and the potential of such soils would have been readily recognised by the first Polynesians entering New Zealand.
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Gardens on stony soils of non-volcanic origin are common on the coastal strip in Hawke's Bay, the Wai-rarapa and the north-east of the South Island.


10
 The coastal strip had no frosts, and had readily warmed and friable soils. Stone rows are rare inland, but they do exist, for example, 15 km inland in the Tukituki River valley, central Hawke's Bay.


11
 In these cases, Māori built extensive lines and areas of mounds and stone rows. At Palliser Bay, such soils appear to have been gardened early in pre-European history. The Palliser Bay case is particularly interesting because here the mapping of the stone rows over a coastal strip some 20 km long and up to 500 m wide was done using purpose-flown, low-level aerial photography. The photographs were used as a map base and supplemented by Helen Leach's detailed field observations,


12
 although none of the photographs have been published.

                        
Radiocarbon dates at Palliser Bay go back as early as the twelfth century, but most are in the fifteenth century.


13
 The abandonment in pre-European times of the garden areas in Palliser Bay that were evidently once valued has been much discussed. This area approaches the climatic margins of kūmara horticulture. Another 2° of latitude (or 400 km) south, a drop in mean temperature with the corresponding shortening of growing season, and horticulture was not possible at all.


14
 It has been argued by Foss and Helen Leach, the original investigators, that a fire-induced reduction in forest and increased erosion, exacerbated by a long-term deterioration in climate, led to climatic marginality for gardening and the destruction of fishing grounds.


15

                        

                        
I favour the destruction by fire of a fragile coastal
                


                            

[image: Stone mounds, part of the gardening system at Pouērua]
Stone mounds, part of the gardening system at 
Pouērua

The many small mounds are about 4 m across at their base. The functions of such mounds are difficult to determine. They may have served to clear the stony soils of the old lava flow so that the friable and fertile soils that resulted were more easily tilled. Alternatively, they may originally have consisted of heaped-up mounds of soils, organic compost and stones, on which plants were grown. The topsoils have subsequently been eroded away from the surface leaving a mound of stones which does not look as if it could have been gardened. A further possibility is that the vines of plants such as kūmara or yam were trained over the mounds. At top are some larger lava domes (about 25 m across). These have had stone stripped from their surfaces and placed in walls on their perimeter. At bottom and bottom right, a heavier fall of ash has reduced the need to create stone mounds. Here there are barely perceptible lines in the small valley floors which are either trench garden boundaries or track ways. Also showing are lines of stone walls constructed in the nineteenth century.


                            


                            

[image: Stone rows delineating garden boundaries near Okoropunga, on the Wairarapa east coast]
Stone rows delineating garden boundaries near 
Okoropunga, on the Wairarapa east coast

The individual patches are 10 to 30 m across and 150 m from the foot of the steep slope to the sea. This view is taken looking to the south-west. The appearance of rows running parallel to the beach, further dividing the gardens into rectangular plots, is somewhat misleading. The lines parallel to the beach are ridges of stones thrown up by Storms at the back of former beaches. Over thousands of years, these beaches have been lifted by earthquakes out of the reach of wave-action. The main stone row boundaries have been constructed at right angles over the line of the beach ridges, although some of the ridges themselves may have been enhanced and also served to mark the boundaries of gardens. Some of the stones in the garden rows were taken from the depressions (borrow-pits) which show along the top edge of the principal beach ridge. Throughout the Wairarapa, the original topsoils that existed in these areas have been removed by fierce squally winds, thus causing the abandonment of the gardens. In their original form the gardens would have been fringed with coastal forest and protected from wind.


                            

                
                forest, combined with wind-stripping of soils, as specific explanations for this sudden early flourishing and then abandonment of horticulture at Palliser Bay. When the coastal forest was initially burnt, the soils had a high degree of fertility. However, these soils were probably not fallowed; they were used continuously perhaps over five years following island-Polynesian models—and eventually used to exhaustion in that short period. However, detecting a fallow period as short as five or even 10 years is beyond the precision-range of radiocarbon dating,


16
 so we shall never have satisfactory positive evidence of this particular practice. It does explain the facts as we know them. Continuous use was not a sustainable practice in the peculiar environmental conditions of the south-eastern North Island. Once the protective coastal forest had been burnt, and artificial wind protection such as stone rows had been abandoned, the soils were progressively blown away by the strong, turbulent winds for which this coast is notorious.

                        
In stony areas the presence of mounds, rows and other features offers the enticing prospect of furthering the understanding of Māori gardening practices. We know that Polynesians were very particular about the arrangement of plots and the paths through them. One reason was the tapu that attached to growing plants at certain stages, and there may have been more general considerations of what would now be called 'property'. The rows and mounds therefore had functions other than just the placement of stone waste removed from the plot itself. The stones are often arranged in definite patterns, with the rows running down the slope. In this pattern they are thought to reflect a typical Polynesian subdivision of the landscape into individual or whānau plots.


17
 These garden plots come close to offering a sense of property, however ambiguous and difficult to interpret, in pre-European society. Helen Leach has estimated that, for the Auckland area, plots ranged from 80 to 300 m long and 25 to 60 m wide, i.e., from 0.2 to 1.8 ha. These larger areas were subdivided into smaller areas of about 10 by 20 m (0.02 ha). At Anaura Bay on the East Coast the plots recorded by the 
Endeavour observers were up to 2 ha in area and subdivided into plots of 0.04 to 0.06 ha in area.


18
 Some of the aerial photographs presented here show plots of just these sizes, for example, those at Okoropunga on the Wairarapa coast.

                        

                Other purposes that have been suggested for the stones set aside from fields are: field shelters or houses;


19
 'shelter belts' for the crops; markers for the sides of paths (important in avoiding breaches of tapu);


20
 areas of particularly high ground temperatures for the propagation of young plants in spring;


21
 and finally, elevated, well-drained places over which the running vines of yam or kūmara could be placed.
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Drains and trenches

                        
Mainly in Northland, but also as far south as Kawerau in the Bay of Plenty, drains or trenches are a feature of gardening areas. The functions of these are also controversial. Were they indeed 
drains, pure and simple, or trenches which served to mark boundaries where stone or scrub was not available?


22
 Did the trenches offer unique gardening conditions, planted in their own right, for example, with taro planted at the bottom? A drainage function may seem obvious, but it was probably only one of several functions. In Northland drains or trenches occur in open swamps, at the foot of hill slopes and in small basins in volcanic stonefields. In the far North near the Awanui River, they lie in two broad patterns: one is a deliberately artificial, more or less rectangular pattern of some intricacy, delineating plot boundaries as well as serving to drain. The other is the simple modification of natural drainage features such as rivulets or erosion runnels.


23


At the foot of hill slopes, where fertile soils accumulate naturally, there is positive evidence on Moturua Island in the Bay of Islands for garden soils having been divided by the trenches.


24
 The spacing of the trenches is consistent with their being garden plot boundaries in most cases. At the foot of the slope in Tupou Bay they are spaced at an average of one every 13 m, consistent with small plots.


25
 However, near Marsden Cross there is a complex estimated to be spaced at 5 m across the slope and enclosed in a perimeter trench running across the slope at the head of the trenches, providing areas per plot of between 0.02 and 0.01 ha (200 to 100 m

2
). This is at the lower limits of a feasible small subsistence-plot which, as I have just observed, is about 0.02 to 0.06 ha. Nor are these particular plots in a practical configuration, running in such narrow strips up the slope. My favoured interpretation is that hillslope trenches may well have served as drains and plot boundaries, but they were also created to concentrate groundwater flows and rainfall run-off from the hill slope. Taro were actually planted in the drains towards the toe of the hill, ensuring moisture in dry seasonal conditions in a kind of simply engineered irrigation.


26
 Other crops, mainly kūmara, may
                


                            

[image: Drainage pattern for gardening on the alluvial flats of the inner Rangaunu Harbour, near Kaitaia]
 Drainage pattern for gardening on the alluvial flats of the inner 
Rangaunu Harbour, near Kaitaia

The lines that show in the soil at this time (August 1944) were originally trenches or drains constructed by Maori, probably in the seventeenth or eighteenth century. They appear to follow and enhance a natural drainage pattern, showing clearly where natural streams enter the sinuous inner reaches of the estuary. The ditches were probably used for taro while the beds between were for kūmara. The ditches would have filled with dark, organic-rich mud over time, which would be periodically thrown on the gardens. When the ground was ploughed deeply, perhaps for the first time in the 1940s, the pattern of the channels has shown against the lighter coloured subsoil. Modern European drains have been cut over the older drains, and form a different and more sharply defined pattern. The river is about 16 m wide, and the typical trenches are 1 to 2 m wide.

The area shown is on the lower tidal reaches of the Waipapakauri and Waimanoni Creeks, about 2 km west of the Awanui River; mangrove trees show on the edges of the river. The airfield was a wartime measure and no longer exists.

At least two pā defended by double ditches and banks may be seen. One is at top left; the other is at the eastern end of the light-coloured debris from the creation of the prominent west to east drain. Other possible pā lie on each side of the river just to the south of the prominent drain.
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[image: Trenches on a slope near Marsden Cross, Bay of Islands]
Trenches on a slope near Marsden Cross, Bay of Islands

A particularly fine example of a complex of trenches. The lines of the trenches run about 25 m up the slope; the trenches are about 1 m across and lie at 5 m spacing across the slope. The trenches may be a type of crude irrigation, i.e., irrigation without elaborate water reticulation to the garden plot. Intercepting groundwater towards the foot of the slope, they may form artificial springs which would assist the growth of taro in summer and late summer dry spells. The taro would be planted actually in the trench, hence the close spacing. This particular example has a perimeter ditch running around the top of the trenches showing clearly at right.

                
                have been planted between the drains. This particular form of trenches is found only in the far north which suggests that there might be climatic reasons for the type of crop grown here. Elsewhere, the cool, wet soils of the trenches would have posed difficulties in cultivation.
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Storage pits

                        
One of the often-cited achievements of Māori horticulture was the development of kūmara storage. Kūmara was stored in pits dug into slopes, in ridge crests, or the flat surfaces of areas in or close to sites of occupation.


27
 The function of storage pits was to provide a storage space of even temperature (never less than about 4°C), waterproof, well drained and rat-proof. Kūmara will be destroyed if exposed to temperatures less than 4°C, and would not survive if left in the open or in raised-house
                


                stores throughout the New Zealand winter. No doubt general security in the event of warfare was also a factor. Indeed, open rectangular storage pits are often in apparently awkward positions among the ditch and bank defences of pā. They were perhaps placed there to amplify the defences and not just to have them out of the way of the living spaces within the pā.

                        
Storage pits are very distinctive from the air. On the East Coast and in Taranaki, the Waikato and Hawke's Bay, they appear as open depressions, rectangular in shape, as much as 8 m long and 4 m wide. Typically they measure about 4 by 2 m in plan and are 1 m deep. The depths are fairly consistently at just over 1 m, suggesting that the tubers were stacked one on top of the other rather than on racks; any deeper than 1 m and the lower tubers would have been crushed or bruised leading to rapid decay. Pits may have an earthed-up rim around the outside edge of the depression, with a drain outside the rim leading away to the edge of the ridge. The raised rim may be the remnants of the earthed-over roof of the pit (now decayed and collapsed into the pit cavity) or a bank placed under the eaves, while the drain served a function similar to that of a gutter at the lower edge of the roof. When excavated, the bottoms of pits are commonly found to have a central row of postholes at their base to support a ridge pole for a roof. There may also be an interior drain, at the foot of the earth walls, designed to carry away water from the stored crop inside the pit. Sometimes pits were cut from clay topsoils down into porous sandy subsoils, again offering drainage at the base.
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In regions with deep, easily worked subsoils, such as Taranaki or the Bay of Plenty, the completely subterranean cave pit was more common. In these, the roof of the pit (the immediate subsurface of the ground) is dug in such a fashion that it curves over like the top of a bell. This makes the roof of the pit very strong. Underground, the pit was circular or oval in plan and could be as much as 2 to 3 m wide by 2 m deep. The vertical passage into the top of the pit was about 30-60 cm in diameter and sealed by a tight-fitting lid, so that the whole structure did not lie above the general level of the ground.


29
 This type of pit, known as a 'rua' by archaeologists, was also cut into the defensive banks of pā, in which case the entrance passage was horizontal. These pits were very economical of surface space within a constricted area such as a pā. Some pits also appear to have been used to gather and store water. Today, such pits are generally not found open at the top, except in areas where the forest has grown back over the site and prevented erosion and stock tracking. Typically the whole of the pit collapses in under the weight of stock and leaves a distinct more or less circular depression up to 2 m in diameter. In some places in Taranaki, the Waikato or the Bay of Plenty, the whole surface of a pā may be pockmarked with such depressions.

                        
There is now general agreement that pits were not for houses,


30
 as was once thought. The storage function was generally recognised as late as the 1920s,


31
 but as pits fell out of widespread use a 'pit dwelling' theory took hold, originating particularly among scholars working in the South Island.


32
 The accepted interpretation, kūmara storage, nevertheless raises some unresolved questions. Were pits in use from earliest times, as the existence of their Polynesian precursors would suggest? No pit found is as old as the earliest settlement contemplated in New Zealand. The oldest examples are about 700 years old at Skippers Ridge and Sarah's Gully in the Coromandel and 600 years old in inland Tolaga Bay on the East Coast.


33
 Most pits when excavated and dated by radiocarbon prove to be younger. The late age for pits has been used to suggest that horticulture was introduced to New Zealand some time after first settlement, after large animals like the moa had been hunted to extinction.


34
 Such a view is not generally accepted today.

                        
There are several further points that may be made. First, the regional distribution of pits follows very closely the distribution expected for gardening on soil and climatic grounds. This in itself points to their function. Second, when excavated, pits are often found intricately cut into one another, showing that pits were deliberately filled back in, and new ones cut at a slightly different location but overlapping the former one. Estimates have been made that only a small proportion of the total number of storage pits can be seen from the surface.


35
 The purpose of cutting pits again and again was to remove the risk of pathogenic fungi establishing on the walls, and passing the infection from one year's crop to the next.

                        
Sites which show pre-European horticultural land uses have not survived particularly well, although as we have seen there are some notable exceptions, particularly where soils are too stony to plough. Unfortunately, the areas that are most useful today for horticulture were also the areas used by pre-European Māori. As a result much of the evidence of earlier Māori gardening and other related sites have been destroyed, for example in
                


                            

[image: Whenuanui, a pā with many raised-rim storage pits on the high terrace of the Waipāoa River near Pūhā, East Coast]

Whenuanui, a pā with many raised-rim storage pits on the high terrace of the Waipāoa River near Pūhā, East Coast

In this oblique view, raised-rim pits show clearly within the defended area of the pā. A Pleistocene (ice-age) river-terrace surface has been cut by gully erosion (foreground) and the main river (in distance), leaving a narrow neck at the right of the picture. This neck has been defended by two sections of ditch and bank, only one of which shows here. The view is to the south-west in afternoon light. The largest of the pits is about 7 m square. The main defended area is about 100 by 200 m in extent.

                
                the Tauranga vicinity, so the earliest aerial photographs are important records. In the pre-European period, later gardening always destroyed the archaeological evidence of earlier gardening simply by turning over the soil again and again, so that finding the earliest age of horticulture has proven difficult. There are important exceptions to the general situation of surface destruction. The individual plots of Māori horticulture were small; a whānau would seldom cultivate more than 2 ha. The locations in the landscape where this cultivation was carried out are correspondingly small. Because individual gardening areas were so small they were often able to be located on narrow ridges with the primary purpose of escaping frost. In this circumstance they would not be subject to modern ploughing and these small patches cumulatively covered large areas in some regions.


36

                        

                        
Overall then, the value of aerial photography in documenting horticulture has been considerable, with perhaps better established results than in any other area of application of the technique in New Zealand archaeology. Because of gardening's extensive nature, the difficulty of seeing patterns from a ground view, and indeed the destruction wrought by modern horticultural practice, aerial photography has given insights to a level of detail that is only matched by the first written observations from the 
Endeavour in 1769.
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Other Economic Activities
                    

                    

                        
Because of the prominence of the evidence of pits and modified soils, gardening takes a great deal-of archaeological attention. Other Māori economic activities include fishing, both marine and freshwater, hunting and gathering birds and seals (including juveniles), quarrying of stone for adzes, and cooking in ovens. In the previous chapter about horticulture, we found that aerial photography could offer unique insights in the analysis of that activity. In this chapter, with the exception of the all too rare eel channels and their setting, and the soil marks of ovens, the aerial photographic record is chiefly of value in illustration rather than offering opportunities for close analysis.

                    

                    

                        
Fishing and shellfish gathering

                        
Some evidence of pre-European fishing, principally shellfish middens, can be seen in aerial views. Middens can be seen at Ninety Mile Beach, on other beaches in the far North, and also at the dune-covered points forming the entrances to harbours such as Aotea or Mangawhai. Here, shellfish were gathered from the beach and perhaps steamed in umu (earth ovens) on the nearby dunes. The flesh was taken out of the opened shells to be dried in the sun, and the shell debris thrown into heaps. Once dried and preserved, it was taken inland for later consumption. Over time, as the sand eroded, the middens were scattered and exposed on the surface of dunes, spilling down them in drifts. These cover such an area that they can be seen from the air, exposed as white patches in the yellow-brown sand.


1
I had some problems gaining sufficient contrast between sand and the midden in bright sunlight in the few opportunities that I had for photographing middens. The photograph used here was taken under the direction of John Coster in overcast weather after rain showers on Ninety Mile Beach. Under these conditions, the rain had darkened the sand surface but not the white shell, and the contrast was marked.

                        
Fish traps, consisting of placed-stone walls in the intertidal zone, are known on the Coromandel and Banks Peninsulas and elsewhere.


2
 A stone wall was made in a favoured area in an estuary, enclosing up to half a hectare, but usually less, with the top of the wall lying just below the high-water level. Fish were trapped within as the tide receded. By far the largest example in New Zealand lies on the western side of the Onāwe Peninsula, in Akaroa Harbour, Banks Peninsula. A trap in Colville Harbour, Coromandel,


3
 is still maintained by local people and is reported to catch fish.

                        
Eeling was another important form of fishing in late pre-European and nineteenth-century Māori society. The catching of eels is normally associated with hlnaki (basket nets) and weirs, but there were other forms of mass-harvesting, such as the capture of eels as they crossed from lagoons across sand flats to the sea in the course of their migration to breeding grounds at sea. Eel channels are particularly transient in the landscape view, but can be viewed and analysed in the wider landscape setting if aerial photographs have been taken at the appropriate time. Shallow channels, known as whakamate, found in the more inland parts of the Horowhenua/ Manawatū dune country, are the oldest landscape evidence of Māori practice for catching eels.

                        
To answer the question of how these channels worked, it is necessary to consider the wider geographical setting of this particular fishery. Dune country consists of more than just dunes being endlessly re-shaped
                


                            

[image: Shell middens near Te Paki, at the northern end of Ninety Mile Beach]
Shell middens near 
Te Paki, at the northern end of Ninety Mile Beach

The beach below high-water mark was a very productive source of shellfish. This locality appears to have been particularly favoured because of the stream flowing into the beach from the small dune lake. The beach is at the bottom of the photograph, and the midden patches are about 8 m across. The shells, mainly of tuatua with some toheroa, showing as white patches against a darker yellow-brown sand (lower centre), were probably gathered in summer. The patches mark the edges of short-term settlements probably occupied in summer for this fishing. The shellfish were probably steamed in umu, extracted from the shell, dried in the sun and transported inland to more permanent settlements by the inland lakes and forests of the peninsula.


                            


                            

[image: Fish trap, Onāwe, Banks Peninsula]
Fish trap, 
Onāwe, Banks Peninsula

The fish trap is marked by the distinct arched band of seaweed immediately offshore, at centre left. The seaweed is attached to the original rock wall which is probably lower in height than it was originally. Towards the shore, the stone wall appears to have been destroyed. The view is to the north-west; the fish trap is about 25 m across. On the broad ridge are some of the defences of the pā itself, to be revisited in chapter 14.


                            


                            

[image: Eel channels at Tangimate Lagoon, near Waitarere Beach, Horowhenua]
Eel channels at 
Tangimate Lagoon, near 
Waitarere Beach, Horowhenua

The channels, constructed for the mass-capture of eels, lie on the principal drainage outlet north-east of the former lakelet. Eels had to pass through the barrier of the dunes. The eels naturally followed moist channels. These channels did not contain running water, which would have eroded the banks. Instead they attracted the eels by offering a moist path, from which the eels could be scooped. G.L. Adkin regarded the largest of the channels, circling around the foot of the dune, top right, as the most ancient. At this date (August 1991) a regional council drain runs from the lake (out of view at bottom) parallel to the channels. The view is to the north-east.


                            


                by wind action. There are many small lakes in the dunes, offering a habitat for eels. Groundwater levels can be close to the surface and sometimes, particularly in winter when the level rises, whole sand plains may become shallow, highly productive lakes. Such lakes occur in areas or ecological zones close to rivers; and also at points where the groundwater rises to the surface of the sand plain near the coast.

                        
In summer, groundwater levels are low and the lakes partially dry up. In late summer, newly matured eels begin to migrate from the lakes to the sea. They cross the barrier of the dunes and dry sand plains using natural drainage channels and lower-lying wet areas. Māori soon learnt that, by creating shallow channels across the sand barriers at strategic places, eels could be concentrated in vast numbers and caught by scooping them out of the channel. This was not a trapping routine, but more a form of mass-harvesting. Typically, the sand plains now have lower groundwater levels than 100 years or more ago, because of modern land drainage. However, channels have survived on the ground where land development has not been too intense, although these show only because the channels are slightly moister and have a different colour of grass. In chapter 3, eel channels are illustrated in such dune country (near the pā, Awamate on the Rangitīkei River),


4
 but the best known example is at Tangimate, inland from Waitarere Beach, a few kilometres north of Lake Horowhenua.


5
 The channels have little surface relief so that colour differences between the channels and the surrounding ground are important in photography. When I photographed these channels in light overcast weather in August 1991, the conditions were excellent, the channels showing as light green lines against the yellowing grass of the sand plain.

                        
Not dissimilar techniques were, and still are, used at the outlets to coastal lakes today, for example at Wairewa (Lake Forsythe), Banks Peninsula. The older evidence does not survive there as it does in the Manawatū or Horowhenua. However, the location of settlements such as Orariki, near Taumutu (south end of Waihora), or the pre-European and nineteenth-century settlement, Oruaka, at Wairewa (Lake Forsythe),


6
 are evidence of the importance of this and other lake fisheries.


7
 Illustrated in a later chapter are other sites such as pā near Gisborne, which are located at the downstream end of suitable migration channels, partly because of the good eel fishery.

                    

                    

                        
Stone quarries

                        
The manufacture of stone tools in Polynesia ranged from sustained periods of wide-ranging trade and great sophistication in exploitation and manufacture, to apparently crude usage of poor quality, local materials.


8
 The favoured stone in Eastern Polynesia was basalt, the basic geological component of all the high islands. Finegrained, easily flaked but tough stone was especially sought after, with well-known sources in Samoa, on Pitcairn Island and on the Mauna Kea volcanic plateau, Hawaii. There it was exposed in weathered forms, in most places in spectacularly steep or otherwise difficult volcanic landforms. On Mauna Kea, it is exposed above the vegetation line at 3,500 m altitude.


9
 Exploring for these sources of stone probably involved a model of a volcanic landscape with readily identified sources of stone. Polynesians appear to have applied the same insights to New Zealand, where there was a wide range of potential stone usage, with much of it actually exploited.

                        
Two main landforms were readily identified using this model of a good stone-source landscape: the basaltic lava domes that occur from the Bay of Plenty to Northland, and the very much older geological land forms containing the serpentine 'mineral belts' of Nelson and Southland. The volcanic stone, basalt, lent itself to sophisticated stone adze production. More importantly, its presence could be readily identified from the characteristics of a volcanic landscape. The hills were high and steep-sided; and they are often associated with a basalt dome emerging from a more eroded volcanic area.


10

                        

                        
In the Nelson region, the distinctive vegetation cover of the mineral belts would quickly be recognised. The mineral belts are zones on the earth's continental plate where the old surface rocks, volcanic or sedimentary in origin, have been pressed into the molten part of the crust. From time to time the ancient rocks have 'oozed' back up to the surface.


11
                        The exterior of these blocks had been 'baked' at high temperature and pressure in the earth's deep mantle, transforming the rock so that it retained its original toughness but could be worked by chipping in the same way as the basalt. As the soil and softer rock around these hard blocks erodes, the blocks themselves are left free-standing in distinctive forms.

                        
The soils in the mineral belts are particularly toxic to plants, stunting their growth compared with that of plants on the surrounding soils. Recognition of the significance
                


                            

[image: Two views of the same complex of argillite adze quarries at Samson Bay, Croisilles Harbour, in the Nelson mineral belt]
Two views of the same complex of argillite adze quarries at 
Samson Bay, Croisilles Harbour, in the Nelson mineral belt

The argillite occurred in layers on the surface of some of the rock outcrops. Both the outcrops and stone scattered on the surrounding soil were chipped into adze 'blanks' and carried out of the location. The spur is vegetated with stunted growth compared with the surrounding country, caused by the toxicity of the chemicals in the soils at this location. The vegetation has also been burnt repeatedly to gain access to the stone and, in recent times, for grazing. [
Above] is a distant view to the south-east.

                
                of this vegetation pattern would aid the vital resource-hunting strategy applied to stone. Besides stone suitable for making adzes, Polynesians would also expect to find volcanic glass, obsidian, in recognisably volcanic landscapes such as Mayor Island. This was not tough enough for adzes, but it could be chipped to form sharp cutting and scraping edges.

                    

                    

                        
Umu and umu tī

                        
Māori had no fireproof cooking vessels, and the umu (earth oven) was an important cooking method, although by no means the only mode of food preparation available. Umu were made by digging a shallow scoop in the ground and building a fire on to which stones were placed. When the fire had died down, meat or vegeta-
                


                            

[image: ]
[
Above] is a view of the outcrops or 'knockers' on the upper part of the quarry complex.

                                
                bles wrapped in leaves and sprinkled with water were placed on the hot stones in the scoop, and a layer of earth scraped over the top. The earth layer, excellent insulation, sealed the heat in with the food. Over a period of time, depending on the heat of the fire and the oven stones, and the volume of food, cooking took place; the larger the scoop and fire, the hotter and longer the oven would continue to cook.

                        
Ovens are a very common feature of the archaeological record in the Pacific. In New Zealand sites in the course of excavation, they show as distinctive lenses of heat-reddened and fractured stone with much charcoal; rarely, unopened ovens with the bones of the animal are found. On eroding dunes, the presence of ovens is marked by scatters of fractured and reddened stones. Occasionally ovens show as depressions in the surface of the ground and can be detected in aerial photographs. Commonly, though, ovens show on the ground surface as large blackened areas with an indistinct perimeter only after ploughing and discing. Where fernlands were common the soils are also blackened by a natural process, so the soils can be very black indeed. At the Waitaki River mouth in the South Island, ovens showed particularly clearly in aerial photographs taken about 1960 by Hardwicke Knight. The gravelly or stony soils of the terraces had been ploughed in 1927 and in the following seasons much of the disturbed topsoil blew away, exposing the ovens. At that stage the original recorder, David Teviotdale of the Otago Museum, investigated them. In association with the ovens was abundant evidence of moa bone and Archaic artefacts,


12
 now dated to the thirteenth or fourteenth centuries.


13
 The wider area
                


                            

[image: Ovens exposed by wind erosion and ploughing on the river terraces at Waitaki River mouth]
Ovens exposed by wind erosion and ploughing on the river terraces at Waitaki River mouth

This area is one of the most important moa-hujitihg sites in New Zealand, dating from the thirteenth century. Carcasses were probably rafted down to a long-lived settlement here. The main river ran past the site immediately to the north, giving access to the site from the sea over a bar, but has since worked its way further north. The ovens show clearly in this photograph taken in about 1960. A crop of wheat or oats had been taken from little-ploughed land, and this photograph was taken after the oven marks had been 'freshened' by discing the crop stubble. The individual circular patches are about 6 m across while the larger area is some 250 by 50 m. The view is to the north.

                                
                of the terraces had many other signs of human habitation such as hut floors. Nearer the main river had been the settlement of Māori dispossessed in 1879 of land at Omarama, inland on the Waitaki River.


14
 In 1960, when disced again, the ovens showed clearly as dark patches on the soil surface of Teviotdale's 'No. 1' terrace.

                        
Ti was amongst the tree crops cultivated by the ancestral Polynesians. In New Zealand the native tī (cabbage trees) would have been readily recognised as a potential source of food. The tī roots were prepared for consumption by cooking or steaming in a high-temperature process which converted indigestible starches to fructose (a type of sugar), with a required cooking duration of some 20-40 hours.


15
 The problem of maintaining high temperatures over such a long period was solved by building very large ovens, as much as 8 m across and a metre or more deep, known as umi tī. They are widely recorded in the South Island south o Timaru, and an Otago Peninsula example is shown here.
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 The need for a starchy or sugary food derived from tī would have been greater in the south, in areas when kūmara could not be grown.

                    

                    

                        
Hunting and gathering

                        
It is impossible here usefully to illustrate a full range of Māori hunting practice. An important aspect of it, however, can be shown in aerial photographs. All hunting for subsistence purposes balances the minimisation of effort in the chase with maximising the result from a single kill. Infant animals or fledgling birds offer a good opportunity to strike this balance satisfactorily. Just be-
                


                fore they begin to fly, fledgling seabirds have reserves of fat and much muscle meat but are easily caught. Muttonbirds (the young of sooty shearwaters, a small petrel) are an obvious contemporary example. Albatrosses are another example. In the Chathams, the taking of albatross fledglings was a well-refined form of hunting. They were typically taken from remote rocky islets, such as the Little Sister illustrated here, where 
Doug Sutton was able to demonstrate seasonal visits by Moriori presumably for the purpose of taking these birds.
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[image: Umu tī, Otago Peninsula near Ōtākou]
Umu tī, Otago Peninsula near 
Ōtākou

The umu tī are two distinct circular depressions (one with a rim), each about 3 m in diameter, in the centre of the photograph. The other smaller depressions are from tree-throw, the root plate having been forced out of the ground by the wind and the tree long rotted away. The view is to the north-east, down the slope of a hill.


                        


                        

[image: Northern Royal albatross (toroa) breeding ground on the Little Sister, north-western Chatham Islands]
Northern Royal albatross (toroa) breeding ground on the Little Sister, north-western Chatham Islands

The juvenile albatrosses show as white blobs. The eggs hatched in February; the photograph was taken in May; and the fledglings would be taken in August or September when they weighed as much as 8 kg. People who visited the island seasonally lived in caves to the east of the prominent rock knob, which is also adjacent to a permanent water supply. The landing place was on the northern rock ledges.
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[introduction]



                        
Because of the prominence of the evidence of pits and modified soils, gardening takes a great deal-of archaeological attention. Other Māori economic activities include fishing, both marine and freshwater, hunting and gathering birds and seals (including juveniles), quarrying of stone for adzes, and cooking in ovens. In the previous chapter about horticulture, we found that aerial photography could offer unique insights in the analysis of that activity. In this chapter, with the exception of the all too rare eel channels and their setting, and the soil marks of ovens, the aerial photographic record is chiefly of value in illustration rather than offering opportunities for close analysis.
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Fishing and shellfish gathering

                        
Some evidence of pre-European fishing, principally shellfish middens, can be seen in aerial views. Middens can be seen at Ninety Mile Beach, on other beaches in the far North, and also at the dune-covered points forming the entrances to harbours such as Aotea or Mangawhai. Here, shellfish were gathered from the beach and perhaps steamed in umu (earth ovens) on the nearby dunes. The flesh was taken out of the opened shells to be dried in the sun, and the shell debris thrown into heaps. Once dried and preserved, it was taken inland for later consumption. Over time, as the sand eroded, the middens were scattered and exposed on the surface of dunes, spilling down them in drifts. These cover such an area that they can be seen from the air, exposed as white patches in the yellow-brown sand.


1
I had some problems gaining sufficient contrast between sand and the midden in bright sunlight in the few opportunities that I had for photographing middens. The photograph used here was taken under the direction of John Coster in overcast weather after rain showers on Ninety Mile Beach. Under these conditions, the rain had darkened the sand surface but not the white shell, and the contrast was marked.

                        
Fish traps, consisting of placed-stone walls in the intertidal zone, are known on the Coromandel and Banks Peninsulas and elsewhere.


2
 A stone wall was made in a favoured area in an estuary, enclosing up to half a hectare, but usually less, with the top of the wall lying just below the high-water level. Fish were trapped within as the tide receded. By far the largest example in New Zealand lies on the western side of the Onāwe Peninsula, in Akaroa Harbour, Banks Peninsula. A trap in Colville Harbour, Coromandel,


3
 is still maintained by local people and is reported to catch fish.

                        
Eeling was another important form of fishing in late pre-European and nineteenth-century Māori society. The catching of eels is normally associated with hlnaki (basket nets) and weirs, but there were other forms of mass-harvesting, such as the capture of eels as they crossed from lagoons across sand flats to the sea in the course of their migration to breeding grounds at sea. Eel channels are particularly transient in the landscape view, but can be viewed and analysed in the wider landscape setting if aerial photographs have been taken at the appropriate time. Shallow channels, known as whakamate, found in the more inland parts of the Horowhenua/ Manawatū dune country, are the oldest landscape evidence of Māori practice for catching eels.

                        
To answer the question of how these channels worked, it is necessary to consider the wider geographical setting of this particular fishery. Dune country consists of more than just dunes being endlessly re-shaped
                


                            

[image: Shell middens near Te Paki, at the northern end of Ninety Mile Beach]
Shell middens near 
Te Paki, at the northern end of Ninety Mile Beach

The beach below high-water mark was a very productive source of shellfish. This locality appears to have been particularly favoured because of the stream flowing into the beach from the small dune lake. The beach is at the bottom of the photograph, and the midden patches are about 8 m across. The shells, mainly of tuatua with some toheroa, showing as white patches against a darker yellow-brown sand (lower centre), were probably gathered in summer. The patches mark the edges of short-term settlements probably occupied in summer for this fishing. The shellfish were probably steamed in umu, extracted from the shell, dried in the sun and transported inland to more permanent settlements by the inland lakes and forests of the peninsula.


                            


                            

[image: Fish trap, Onāwe, Banks Peninsula]
Fish trap, 
Onāwe, Banks Peninsula

The fish trap is marked by the distinct arched band of seaweed immediately offshore, at centre left. The seaweed is attached to the original rock wall which is probably lower in height than it was originally. Towards the shore, the stone wall appears to have been destroyed. The view is to the north-west; the fish trap is about 25 m across. On the broad ridge are some of the defences of the pā itself, to be revisited in chapter 14.


                            


                            

[image: Eel channels at Tangimate Lagoon, near Waitarere Beach, Horowhenua]
Eel channels at 
Tangimate Lagoon, near 
Waitarere Beach, Horowhenua

The channels, constructed for the mass-capture of eels, lie on the principal drainage outlet north-east of the former lakelet. Eels had to pass through the barrier of the dunes. The eels naturally followed moist channels. These channels did not contain running water, which would have eroded the banks. Instead they attracted the eels by offering a moist path, from which the eels could be scooped. G.L. Adkin regarded the largest of the channels, circling around the foot of the dune, top right, as the most ancient. At this date (August 1991) a regional council drain runs from the lake (out of view at bottom) parallel to the channels. The view is to the north-east.


                            


                by wind action. There are many small lakes in the dunes, offering a habitat for eels. Groundwater levels can be close to the surface and sometimes, particularly in winter when the level rises, whole sand plains may become shallow, highly productive lakes. Such lakes occur in areas or ecological zones close to rivers; and also at points where the groundwater rises to the surface of the sand plain near the coast.

                        
In summer, groundwater levels are low and the lakes partially dry up. In late summer, newly matured eels begin to migrate from the lakes to the sea. They cross the barrier of the dunes and dry sand plains using natural drainage channels and lower-lying wet areas. Māori soon learnt that, by creating shallow channels across the sand barriers at strategic places, eels could be concentrated in vast numbers and caught by scooping them out of the channel. This was not a trapping routine, but more a form of mass-harvesting. Typically, the sand plains now have lower groundwater levels than 100 years or more ago, because of modern land drainage. However, channels have survived on the ground where land development has not been too intense, although these show only because the channels are slightly moister and have a different colour of grass. In chapter 3, eel channels are illustrated in such dune country (near the pā, Awamate on the Rangitīkei River),


4
 but the best known example is at Tangimate, inland from Waitarere Beach, a few kilometres north of Lake Horowhenua.


5
 The channels have little surface relief so that colour differences between the channels and the surrounding ground are important in photography. When I photographed these channels in light overcast weather in August 1991, the conditions were excellent, the channels showing as light green lines against the yellowing grass of the sand plain.

                        
Not dissimilar techniques were, and still are, used at the outlets to coastal lakes today, for example at Wairewa (Lake Forsythe), Banks Peninsula. The older evidence does not survive there as it does in the Manawatū or Horowhenua. However, the location of settlements such as Orariki, near Taumutu (south end of Waihora), or the pre-European and nineteenth-century settlement, Oruaka, at Wairewa (Lake Forsythe),


6
 are evidence of the importance of this and other lake fisheries.


7
 Illustrated in a later chapter are other sites such as pā near Gisborne, which are located at the downstream end of suitable migration channels, partly because of the good eel fishery.
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Stone quarries

                        
The manufacture of stone tools in Polynesia ranged from sustained periods of wide-ranging trade and great sophistication in exploitation and manufacture, to apparently crude usage of poor quality, local materials.


8
 The favoured stone in Eastern Polynesia was basalt, the basic geological component of all the high islands. Finegrained, easily flaked but tough stone was especially sought after, with well-known sources in Samoa, on Pitcairn Island and on the Mauna Kea volcanic plateau, Hawaii. There it was exposed in weathered forms, in most places in spectacularly steep or otherwise difficult volcanic landforms. On Mauna Kea, it is exposed above the vegetation line at 3,500 m altitude.


9
 Exploring for these sources of stone probably involved a model of a volcanic landscape with readily identified sources of stone. Polynesians appear to have applied the same insights to New Zealand, where there was a wide range of potential stone usage, with much of it actually exploited.

                        
Two main landforms were readily identified using this model of a good stone-source landscape: the basaltic lava domes that occur from the Bay of Plenty to Northland, and the very much older geological land forms containing the serpentine 'mineral belts' of Nelson and Southland. The volcanic stone, basalt, lent itself to sophisticated stone adze production. More importantly, its presence could be readily identified from the characteristics of a volcanic landscape. The hills were high and steep-sided; and they are often associated with a basalt dome emerging from a more eroded volcanic area.


10

                        

                        
In the Nelson region, the distinctive vegetation cover of the mineral belts would quickly be recognised. The mineral belts are zones on the earth's continental plate where the old surface rocks, volcanic or sedimentary in origin, have been pressed into the molten part of the crust. From time to time the ancient rocks have 'oozed' back up to the surface.


11
                        The exterior of these blocks had been 'baked' at high temperature and pressure in the earth's deep mantle, transforming the rock so that it retained its original toughness but could be worked by chipping in the same way as the basalt. As the soil and softer rock around these hard blocks erodes, the blocks themselves are left free-standing in distinctive forms.

                        
The soils in the mineral belts are particularly toxic to plants, stunting their growth compared with that of plants on the surrounding soils. Recognition of the significance
                


                            

[image: Two views of the same complex of argillite adze quarries at Samson Bay, Croisilles Harbour, in the Nelson mineral belt]
Two views of the same complex of argillite adze quarries at 
Samson Bay, Croisilles Harbour, in the Nelson mineral belt

The argillite occurred in layers on the surface of some of the rock outcrops. Both the outcrops and stone scattered on the surrounding soil were chipped into adze 'blanks' and carried out of the location. The spur is vegetated with stunted growth compared with the surrounding country, caused by the toxicity of the chemicals in the soils at this location. The vegetation has also been burnt repeatedly to gain access to the stone and, in recent times, for grazing. [
Above] is a distant view to the south-east.

                
                of this vegetation pattern would aid the vital resource-hunting strategy applied to stone. Besides stone suitable for making adzes, Polynesians would also expect to find volcanic glass, obsidian, in recognisably volcanic landscapes such as Mayor Island. This was not tough enough for adzes, but it could be chipped to form sharp cutting and scraping edges.
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Umu and umu tī

                        
Māori had no fireproof cooking vessels, and the umu (earth oven) was an important cooking method, although by no means the only mode of food preparation available. Umu were made by digging a shallow scoop in the ground and building a fire on to which stones were placed. When the fire had died down, meat or vegeta-
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[
Above] is a view of the outcrops or 'knockers' on the upper part of the quarry complex.

                                
                bles wrapped in leaves and sprinkled with water were placed on the hot stones in the scoop, and a layer of earth scraped over the top. The earth layer, excellent insulation, sealed the heat in with the food. Over a period of time, depending on the heat of the fire and the oven stones, and the volume of food, cooking took place; the larger the scoop and fire, the hotter and longer the oven would continue to cook.

                        
Ovens are a very common feature of the archaeological record in the Pacific. In New Zealand sites in the course of excavation, they show as distinctive lenses of heat-reddened and fractured stone with much charcoal; rarely, unopened ovens with the bones of the animal are found. On eroding dunes, the presence of ovens is marked by scatters of fractured and reddened stones. Occasionally ovens show as depressions in the surface of the ground and can be detected in aerial photographs. Commonly, though, ovens show on the ground surface as large blackened areas with an indistinct perimeter only after ploughing and discing. Where fernlands were common the soils are also blackened by a natural process, so the soils can be very black indeed. At the Waitaki River mouth in the South Island, ovens showed particularly clearly in aerial photographs taken about 1960 by Hardwicke Knight. The gravelly or stony soils of the terraces had been ploughed in 1927 and in the following seasons much of the disturbed topsoil blew away, exposing the ovens. At that stage the original recorder, David Teviotdale of the Otago Museum, investigated them. In association with the ovens was abundant evidence of moa bone and Archaic artefacts,


12
 now dated to the thirteenth or fourteenth centuries.
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 The wider area
                


                            

[image: Ovens exposed by wind erosion and ploughing on the river terraces at Waitaki River mouth]
Ovens exposed by wind erosion and ploughing on the river terraces at Waitaki River mouth

This area is one of the most important moa-hujitihg sites in New Zealand, dating from the thirteenth century. Carcasses were probably rafted down to a long-lived settlement here. The main river ran past the site immediately to the north, giving access to the site from the sea over a bar, but has since worked its way further north. The ovens show clearly in this photograph taken in about 1960. A crop of wheat or oats had been taken from little-ploughed land, and this photograph was taken after the oven marks had been 'freshened' by discing the crop stubble. The individual circular patches are about 6 m across while the larger area is some 250 by 50 m. The view is to the north.

                                
                of the terraces had many other signs of human habitation such as hut floors. Nearer the main river had been the settlement of Māori dispossessed in 1879 of land at Omarama, inland on the Waitaki River.


14
 In 1960, when disced again, the ovens showed clearly as dark patches on the soil surface of Teviotdale's 'No. 1' terrace.

                        
Ti was amongst the tree crops cultivated by the ancestral Polynesians. In New Zealand the native tī (cabbage trees) would have been readily recognised as a potential source of food. The tī roots were prepared for consumption by cooking or steaming in a high-temperature process which converted indigestible starches to fructose (a type of sugar), with a required cooking duration of some 20-40 hours.


15
 The problem of maintaining high temperatures over such a long period was solved by building very large ovens, as much as 8 m across and a metre or more deep, known as umi tī. They are widely recorded in the South Island south o Timaru, and an Otago Peninsula example is shown here.


16
 The need for a starchy or sugary food derived from tī would have been greater in the south, in areas when kūmara could not be grown.
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Hunting and gathering

                        
It is impossible here usefully to illustrate a full range of Māori hunting practice. An important aspect of it, however, can be shown in aerial photographs. All hunting for subsistence purposes balances the minimisation of effort in the chase with maximising the result from a single kill. Infant animals or fledgling birds offer a good opportunity to strike this balance satisfactorily. Just be-
                


                fore they begin to fly, fledgling seabirds have reserves of fat and much muscle meat but are easily caught. Muttonbirds (the young of sooty shearwaters, a small petrel) are an obvious contemporary example. Albatrosses are another example. In the Chathams, the taking of albatross fledglings was a well-refined form of hunting. They were typically taken from remote rocky islets, such as the Little Sister illustrated here, where 
Doug Sutton was able to demonstrate seasonal visits by Moriori presumably for the purpose of taking these birds.
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[image: Umu tī, Otago Peninsula near Ōtākou]
Umu tī, Otago Peninsula near 
Ōtākou

The umu tī are two distinct circular depressions (one with a rim), each about 3 m in diameter, in the centre of the photograph. The other smaller depressions are from tree-throw, the root plate having been forced out of the ground by the wind and the tree long rotted away. The view is to the north-east, down the slope of a hill.


                        


                        

[image: Northern Royal albatross (toroa) breeding ground on the Little Sister, north-western Chatham Islands]
Northern Royal albatross (toroa) breeding ground on the Little Sister, north-western Chatham Islands

The juvenile albatrosses show as white blobs. The eggs hatched in February; the photograph was taken in May; and the fledglings would be taken in August or September when they weighed as much as 8 kg. People who visited the island seasonally lived in caves to the east of the prominent rock knob, which is also adjacent to a permanent water supply. The landing place was on the northern rock ledges.
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Nineteenth-Century Fortifications
                    

                    

                        
In the earliest periods of the New Zealand Wars (1840s, 1850s), the troops used were the regular British soldiery, 'Imperial' forces. Later in the wars (mid 1860s), as the costs increased, the supply of soldiery was made the responsibility of the New Zealand government, the 'Colonial' forces. Eventually, in the late 1860s and 1870s, the military activity came to be more of a policing role, with the creation of the Armed Constabulary. The majority of the surviving European fortifications belong to the latter, Colonial, period from about 1865 to 1880; fortifications were maintained for use up until the 1880s. Māori supporters of the government of the day were not uncommon. Up to the mid-1860s, loyalist 'Queenite' forces were in action and, later, paid kūpapa were used with the Armed Constabulary.

                        
It has been stated by 
James Belich, amongst others, that nineteenth-century Māori fortifications, and the tactics based on them, were in some ways superior to the European forces' use of such techniques. Belich argues that the adaptation of the unique pre-European style of fortification to gun-fighting was an outstanding piece of innovation; and that the underestimation of this phenomenon led to many European losses. In his view, the British military engineers were so impressed by these fortifications—'the modern pā'—that they drew them meticulously and that they were used subsequently as models for First World War trench fortifications. He also argues that Māori made potent use of fortifications in drawing forward British troops into positions of relative weakness, where the British would lose materiel and men, and the will to fight.


1

                        

                        
Belich's overall thesis is revisionist; he makes selective use of sources deriding the British effort, e.g., the views of the colonists at New Plymouth on the use of saps at Pukerangiora in 1861.


2
 The tactics at 
Pukerangiora were the result of the offensive failures in the Bay of Islands in 1845, more than a decade earlier. Then, both troops and Māori were equipped with muskets. Infantry practice was in the same form as that of the land wars of eighteenth-century Europe. Substantial formed bodies of troops, artillery and cavalry were usually placed on the field in a complex composition, with different types of forces and flanking arrangements used in succession. The forces faced each other across relatively open ground, although tactical advantage might have been sought in cover or high ground on any particular field. The attacker's object was to break or outflank the defensive line. Such a formed body of troops was deployed at Ohaeawai in 1845, and is illustrated in
                


                its battlefield setting in chapter 7.

                        
The fear of loss of foot soldiers was a strong consideration in the minds of British commanding officers, contrary to popular stereotype. They refused to assault fortifications where a flanking movement (around the fortification) would serve to attain the ultimate territorial goal. However, in the early engagements in the Bay of Islands, with significant weaknesses in artillery and a degree of tactical confusion, direct assaults did take place with disastrous consequences for the British at Puketutu and Ohaeawai. Assaults on the earthwork fortifications or heavy wooden stockades in New Zealand were in most cases disastrous. British army practice did not change fast enough, at least not in Northland in the 1840s. After the northern wars of 1845, the British army in England conducted experiments on how to demolish such stockades. They found that charges placed underground at the foot of the stockade, concentrating the destructive effect, were the best. The logical way to emplace such charges was by sapping, digging a trench towards the fortification, and not mounting an assault by troops until the palisade was demolished.

                        
Of more long-term consequence as the New Zealand Wars unfolded was the change in small-arms manufacturing, away from muskets to breach-loading, mass-produced rifles of far superior accuracy, range and rate of fire. In the British army, muskets began to be replaced by rifles in the course of the Crimean War (commenced 1854).


3
 By the mid-1860s the United States Civil War had also offered the European armies telling lessons in the defensive strength of rifle trenches, a development which meant the end of relatively formal advances of infantry across open ground. The advantage now lay too much with an entrenched defender, as the appalling casualties of the Civil War were making plain.


4
 Attacking forces advanced in loose screens, taking advantage of natural hollows for protection, and in close work against single positions the use of offensive earthworks such as saps was common. By the 1860s, then, many lessons had been learnt from the earlier Northland experience, and more importantly the subsequent development in the use of ground troops of the Crimean and Civil Wars.

                        
The New Zealand Colonial or British Imperial forces were on the whole on the offensive, and their losses were of tactical significance only. They could hardly be expected to manifest much earthworks innovation in the offensive role. Fortifications were designed to protect supply lines and bases or otherwise to protect property
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                and citizens against attacks from behind the forward European fighting line. In the later phases, fortifications were used as a screen at the loosely defined frontier of European settlement, central defended places in military farm settlements. Moreover, European defensive positions in New Zealand were not expected to be subject to shelling or mortar attack. This form of attack was almost exclusively the preserve of Imperial forces, and one with which Māori defenders rapidly became familiar from the earliest engagements in the Bay of Islands. Their tactical response within fortifications was the obvious one of digging down.

                        
Māori gained no strategic advantage from a defensive system argued by Belich to be superior to European knowledge of the time. Setting this puzzle aside, it has to be recognised that British and Colonial troOps did not lack the drive to push an engagement forward. In the final analysis, the British and colonial forces were better organised and better supplied, which as Belich recognises is the ultimate factor in the strategic view of the New Zealand Wars. To argue otherwise is to drive oneself into a nest of paradoxes where all the battles are won by Māori, and yet the war is lost.

                    

                    

                        
European fortifications

                        
European fortifications tend to follow a regular pattern which can be more or less complex depending on the size of the force, the extent and complexity of the tactical and strategic situation, and the time available to make the fortification. The field situation of any particular fortification is complex, and many combinations of defensive feature and tactical compromise were needed in practice. The key point is that fortifications were designed to offer a good field of fire to the defending forces, while at the same time protecting them from the fire of the attacking force. The typical European fortification of the period was the redoubt. This was a square or rectangle of ditch and bank forming a defended perimeter. The ditch was external to the bank. From the base of the ditch to the top of the bank was as much as 6 m. The defenders stood behind the bank to fire, not in the ditch. The ditch was designed solely to prevent a rush of attackers into the fortification. In opposite corners, 'flanking angles' were built. These were an extension of the corner built out into the line of the perimeter ditch and bank. From it defenders could safely fire into any attackers who might have gathered in the ditch. Any single redoubt needed only two flanking angles, on opposite corners, because they were designed to cover the fire along the two trenches at right angles to each other.

                        
The angles were designed to be out in the line of the trench, so that defenders could fire into the attacking forces gathered in the perimeter trenches for a final assault. An example of the use of flanking angles is Thacker's redoubt built in 1865 in south Taranaki. If a redoubt was more than about 40 m square, flanking angles were not recommended. In these cases, bastions were formed at intervals along the wall. These were projections through and forward of the line of the trench, serving a similar function to the flanking angle, and were not uncommon in the larger Māori entrenchments also.
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Blockhouses were sometimes built by British or Colonial forces. These were fortified houses constructed of solid timbers or with double walls filled with gravel. The defenders would fire out through loopholes. Blockhouses were sometimes built at the 'flanking angle' of a redoubt, i.e., they were the flanking defence, with two rare examples surviving in the Manaia Redoubt, Taranaki. Stockades were another form of fortification that may be associated with defensive ditches and banks. A stockade consisted of heavy squared timbers placed adjacent to each other in a trench. The trench was backfilled forming a solid timber barrier, again with holes for the defenders to fire through.

                        
Such formal fortifications were not lived in permanently. They were too small. If they were in a forward position away from existing settlements, the defenders typically lived in small huts dug into an adjacent hillside. In the phases of 'pacification' from the late 1860s, semi-permanent fortifications were built in tactically useful positions where there was good farmland. Former soldiers were allocated this land on the understanding that they would stay to defend it in the local fortification if need arose. Such practice was followed in Auckland, Waikato, Bay of Plenty and Taranaki, although the farmland could not be properly used at first because of the poor transport routes to the remote towns.
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A comment should be made about the European's offensive use of earthworks. The digging of trenches towards defended positions—saps—was not an innovation in New Zealand but established European military practice. Saps had of course been in use many centuries earlier in the European theatres and were an established form of siegecraft, but the techniques were re-learnt in the dawning of the era of accurate and massed rifle fire.
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[image: Thacker's and Inman's Redoubts, built during Cameron's South Taranaki campaigns of 1865-66]
Thacker's and Inman's Redoubts, built during Cameron's South Taranaki campaigns of 1865-66

Inman's Redoubt [
above] lies on the north side of the 
Manawapou River, Thacker's [
below] on the south. Each site is about 45 m across. The rectangular defensive perimeters have flanking angles at opposing corners. At the head of the scarps of the natural terraces are hut sites, linked by a formerly roofed trench to the fortification. Near Thacker's redoubt other possible hut sites show on the flat as slight rectangles of raised bank. On the far right is a small circular ditch, about 6 m across. This is a potato clamp, probably associated with the period the fortification was occupied. The double trench running up the photograph is a hedged double ditch and bank fence, cutting into and hence postdating the fortification. An early road runs across the photograph.
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It served the obvious purpose of protecting attacking forces from concentrated fire from the defensive positions. Saps also commonly had returns built along their length, because the line of the sap was inevitably oriented towards the defensive position and subject to enfilading fire. The walls were maintained in good condition by placing fascines (bundles of sticks) against them. The front of the sap was usually protected by gabions, elaborate wickerwork or bundled manuka rollers pushed in front of the advancing face, allowing the diggers to remain semi-erect in the course of their work. In New Zealand, examples of saps still surviving are at Ngatapa, inland East Coast, where they were used against a strong defensive position of Te Kooti Arikirangi's, and at 
Pukerangiora, another strong defended position, inland on the Waitara River, Taranaki. These fortifications are illustrated in the relevant regional chapters.

                    

                    

                        


                        
Māori fortifications

                        
Pre-European fortifications had been located and built for immediate tactical advantage in the defence of a hapū and possibly its land; they were a defence against raiding practices by opposing parties of equal strength, not necessarily parties intent on territorial expansion.

                        
From the 1820s muskets were keenly sought by Māori, and supplied by whalers and flax-traders. Muskets were used in a traditional pattern of fighting between tribes. The northern tribes had more muskets because they controlled access to the principal trading anchorages which were mainly in the north, particularly the Bay of Islands. Taua from there, from Ngā Puhi in particular, moved south down the North Island, inflicting severe losses on tribes in most regions except in places on the southern East Coast where accommodations with Ngāti Porou, Tūhoe and at times Ngāti Kahungūnu were made.
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 Smaller parties drawn mainly from the northern regions also moved throughout the North and South Islands. On the North Island's west coast, there was a subsequent movement of people from the Waikato into Taranaki, mainly 
Ngāti Toa and 
Ngāti Raukawa, and from Taranaki into the Wellington and Cook Straits region, mainly 
Te Atiawa, 
Ngāti Raukawa and 
Ngāti Toa. In these events, the Mōkau River, a major route from inland Waikato to Taranaki, was the site of major fighting between Ngāti Maniapoto (from the southern Waikato) and Ngāti Tama (from north Taranaki). On the East Coast, there was also intertribal fighting between Ngāti Porou and Whānau a Apanui, Tūhoe and Ngāti Kahungūnu, and Tūhoe and Whakatohea.
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The comparative lack of historical documentation means that Māori fortifications of the nineteenth century are not always easy to date precisely. They were used over a great span of time, from the 1810s, when they were used in fighting between Māori groups, to 1881 (at Waiu on the Central Volcanic Plateau). Fortifications from the earliest period, the 'musket wars' (about 1810-1840), are sometimes difficult to distinguish from those of the earlier pre-European era. For example, 
Mātakitaki, near Pirongia in the central Waikato, attacked by 
Ngā Puhi under 
Hongi Hika in 1822 with much loss of life,
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 is not dissimilar to pre-European pā in similar settings, i.e., on a point created by the joining of two rivers. Māori adapted pre-European sites and an existing fortification was used if it was tactically acceptable.

                        
Māori fortifications tended to be sited away from the traditional ridge locations for both tactical and strategic reasons. Tactically, the curve of a ridge at its crest means that attacking forces could readily creep up towards the defences without the defenders seeing them. Secondly, a defender's raised head and shoulders above the fortification was clearly exposed, on the skyline, to be shot at. As a rule, then, nineteenth-century Māori fortifications are not found on steep ridges but on broadly sloping ground or on the flat. This is a general rule only, however. Fortifications were also built, or pre-European ones remodelled, on hills. Pre-European fortified sites were also sometimes constructed on flat land, and are sometimes confused with their nineteenth-century counterparts.


11

                        

                        
The first stage of modification of pre-European pā, prevailing on sites on flat land in the 1820s and 1830s, was the addition of trenches or gun pits forward or immediately to the rear of the older ditch. I have observed such modifications in pā in the eastern Bay of Plenty. Such earthworks were probably coupled with rearrangements of the palisading. These features tend to get broken down by stock into an archaeological feature of amorphous plan, and are difficult to recognise. We see the final developments of this technique in the contemporary sketches of the fortifications of 1845 in the Bay of Islands, and it is also readily recognised from the aerial photograph of Ruapekapeka. (These fortifications were purpose-built at the time; they were not adaptations of pre-European pā.) Overall, the distinction between pre-European sites, on the one hand, and sites strictly of early nineteenth-century origin, on the other, is not easy to draw. However, it is generally easy to distinguish most mid and late nineteenth-century fortifications.
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 Their positions are also documented on maps and in the written record.

                        
Māori were used to the effects of guns, even cannon, from the intertribal fighting of the 1820s and 1830s. They knew the benefits of returns in trenches and breastworks to protect against the potentially devastating effects of enfilading fire, and they also knew the importance of underground shelter against the effects of shells and mortars. Equally, by the late 1850s on the Imperial side, veterans of the Crimean War, such as Cameron,
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 knew well how to mount offensive assaults against such fortifications. From the mid-1850s, Māori sought a strategic advantage in blocking widespread European settlement, headed and enforced by military invasion, of the Māori homelands. This required more than the defence of lo-
                


                            

[image: Te Wehengaiti rifle trenches, near Lake Rotoaira, Tongariro region]

Te Wehengaiti rifle trenches, near Lake Rotoaira, Tongariro region

The rifle trenches were built by Tūwharetoa, probably for Te Kooti Arikirangi, in 1869. They form a distinct closed defensive perimeter but are more visible on the right of the photograph. The enclosed area is about 35 m across. The rifle trenches have been set on the edge of a low rise, but avoid skyline exposure and at the same time retain a good field of fire. The informal layout and the pronounced use of returns (the zigzag pattern) are characteristic of Maori fortifications. This photograph was taken after the trenches had been excavated and restored in the early 1970s.

                                
                cal territory. For Māori then, not only had strategic issues arisen, but there was also a new set of tactical difficulties to be dealt with concerning, on the opposing side, the use of heavy weapons, armoured river fleets and massive logistic capability, and on the Māori side, the coordination, leadership and supply of unprecedentedly large numbers of fighting men.

                        
Māori made complex fortifications with gun pits, multiple defensive perimeters, rifle trenches, breastworks, flanking angles, underground shelter, and a form of stockade in the Bay of Islands (the first historical documentation),
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 the Waikato and Taranaki. In some areas, especially the Waikato, Taranaki and the western Bay of Plenty, pre-European pā (or general settlement areas) were adapted to gunfighting tactics. These would have had within them the cave-type storage pits (for kūmara). Such pits could be readily adapted as a form of shelter
                


                            

[image: Mātakitaki, Waikato: a pre-European and gunfighter pā, site of a major defeat of Ngāti Maniapoto by Ngā Puhi in 1822]

Mātakitaki, Waikato: a pre-European and gunfighter pā, site of a major defeat of Ngāti Maniapoto by Ngā Puhi in 1822

The site lies on the long tongue of land at the confluence of the Mangapiko (right) and Waipā Rivers, central Waikato basin. Ngā Puhi at this time had the advantage of exclusive possession of guns. They had arrived at this point deep in the Waikato without opposition. The pā relies to a great extent on the river and its banks for defence. It has been segmented in several parts, with the central defended perimeter around the first part of the point which is above flood level. On purely archaeological grounds, the defences are difficult to distinguish as being clearly of nineteenth-century origin. The pā complex is some 400 m long and the view is to the north-east.


                            


                against howitzer or mortar fire, where a burst of metal shrapnel explodes over or in the defensive position. An open trench is relatively useless against such munitions. However, it remained a formidable defence against lightly armed soldiers who were the only means, in the final event, of physically taking a strategically well-placed fortification.
                

                        
In the western Bay of Plenty, Waikato and Taranaki, 'redoubts', comprising a knot of rifle trenches with long, interlinking sections between them, were thrown up over very extensive areas. Rangiriri and Pāterangi are examples where the objective was to prevent European incursion on to Māori territory. However, the tactical need to prevent outflanking movements was paramount and these complex fortifications simply did not serve that purpose. At Pāterangi, Māori failed in their strategic objective without any significant engagement at the major fortification itself.
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 There, some seven redoubts, each quite complex, linked by 2 km of rifle trenches arranged in a roughly pentagonal plan, were built. This elaborate structure was designed to secure the important ridge-line routes from the rapids at Te Rore on the Waipā River (restricting the movement of armoured boats further up the river) into the central and southern Waikato.
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 The ridges were tactically important because the surrounding ground was generally swampy and apparently impassable to heavily armed troops moving in regular formations. However, this was the Waikato Māori's first experience of significant troop movements over land, and they seemed to have misjudged the British response. The British troops outflanked (aided by a local guide), literally by miles, the fortified complex on the ridge and the only significant engagement was at 
Waiari, a pre-European pā, on a loop in the Mangapiko River. A redoubt was built subsequently to protect the river crossing here.
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I found these locations readily when I flew over the southern Waikato in August 1991, but conditions were overcast. Waiari, the pā mentioned by Cowan, showed clearly, as did the redoubt by the river crossing. In the vertical aerial photograph used here, taken in oblique light in June 1943, the positions of some of the main fortifications can just be detected as indistinct humps in the ground surface near the upper edge of the steep slopes above the former swamps. The contemporary maps of Pāterangi


18
 do not exactly fit the topography of the aerial photograph, and the schematic sketch shown adjusts both the available plans.
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Elsewhere, Māori sites were informally constructed: an irregular perimeter rifle trench and breastwork with sunken house pits within. If the trench is inside, this contrasts with pre-European practice and fairly unambiguously defines the site as nineteenth-century in origin. The defenders would stand or kneel in the trench and fire over the bank. If the trench is outside, the site may be easily confused with pre-European styles of fortification on river flats. A rifle trench is just that: a trench in which defenders stood or knelt firing out. Because the trenches or combination of trench and banks are designed to enclose a single line of people, they are relatively narrow and shallow compared with the wide, deep ditches and banks of the traditional pre-European style of fortification. (Even this criterion, however, is not readily applicable in regions such as the East Coast where ditches of all ages are usually narrow.) This type of fortification is particularly common in areas which were suitable only for relatively mobile, lightly armed attacking forces such as those that operated in the eastern Bay of Plenty, the Urewera and the East Coast. Here the topography and the isolation were such that the campaigns were essentially policing in massed force, using kūpapa or the Armed Constabulary, rather than regular military operations.

                        
Another feature of both Māori and European rifle trenches, remembering that Māori built mainly rifle trenches, is the presence of irregularities in the line of the trench. The line may consist of linked single pits; there may be a maze-type effect in their arrangement; or there may be short earth walls or changes of direction (returns) in the line of the trench. These all served the purpose of preventing an attacker from entering the line of the trench, or flanking the fortification from the outside, and firing indiscriminately along the line of it. This was 'enfilading fire', a devastating practice for the defenders, but sometimes also for the attacking force. Troops in a position to apply enfilading fire could hardly fail to hit someone, or several people, provided the general line of fire was accurate. This is precisely the type of fire that the flanking angles of the European fortification were designed to offer the defenders. An example of a Māori fortification created by a simple perimeter rifle trench with many returns is Te Wehengaiti, near Lake Rotoaira.
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Generally, then, Māori fortifications were informal, reflecting a tactically different, more 
defensive warfare compared to the offensive tactics engaged in by Euro-
                


                            

[image: Pāterangi, a major fortification near Te Awamutu, southern Waikato]

Pāterangi, a major fortification near 
Te Awamutu, southern Waikato

Vertical aerial photograph taken in 1943 of sites in the vicinity of Pāterangi. The Pāterangi fortifications occupied the fairly flat areas on the highest ground to the north of the photograph. The British forces had landed from the Waipa River at Te Rore some 5 km to the north-west. The Maori fortifications were placed across the broad ridge to bar access to the principal Maori (i.e., Kingite) settlement of Rangiāowhia some 15 km to the south-east. The line of the principal road crossing diagonally from left to right on this photograph is the same as that of the Maori cart road from Te Rore to Rangiāowhia. The British forces ultimately outflanked the Maori position to the south. A redoubt was then built in the middle of the original fortification, and served to protect the road which remained in use.
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An oblique view of 
Waiari, the pre-European pā on the 
Mangapiko River, at which the British forces met some opposition in the earlier stages of the movement on Pāterangi. The redoubt was constructed after the fighting to control the river crossing here. Not far from it, under leafless 
Robinia trees, is a European redoubt, built to control a ford on the river.


                            


                            

[image: Contemporary photograph of the rifle trenches at Pāterangi]
Contemporary photograph of the rifle trenches at 
Pāterangi

This view shows the size of the defensive works. A major fortification, one of five linked by the rifle trenches, stands forward of the rifle trench at right. The photograph appears to be of part of the flanking defences of the south-eastern part of the main ridge, and the view is to the south.


                pean forces. In the case of Māori to Māori fighting, both in the 1820s and in the 1860s when Queenites and kūpapa were fighting against Kingite and, later, Pai Mārire forces, the informality of the defensive fortifications can be readily shown, as at Te Tapiri in the western Urewera, illustrated in chapter 9. Te Kooti Arikirangi, for example, is said not to have mastered the art of fortification.
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 However, he had no need to. He had another defensive tactic of superior potency—to slip away into the bush, as he did on all occasions where he was fully challenged by European or kūpapa attack against his fortifications.


In summary, in the nineteenth century there was no simple change in Māori fortification with the advent of muskets. The principal changes were the adaptation of the old ditches to use as breastworks or rifle trenches, the addition of pits forward and rear of the ditches, the use of padding screens (under which fire was directed) forward of the breastwork, the use of solid stockades forward or in rear of the breastwork and, finally, the adaptation of pits within the pā against the effects of shell and mortar fire. This pattern of fortification is clear enough in a few surviving examples, notably Ruapekapeka in the Bay of Islands and Pukerangiora in Taranaki, but as a rule the elaborate Māori fortifications of the New Zealand Wars have not survived into the period when aerial photography can be used. Later, in the lightly armed conflicts of the late 1860s, Māori fortifications are more in the form of simple perimeter trenches and breastworks.

                        
European fortifications survive in some numbers, partly because they had continuing use in the Armed Constabulary era. The period of the New Zealand Wars (1845-1872) was marked by a distinct change in the efficacy of weapons, largely denied to Māori until the successful raids on European settlements of the late 1860s, coupled with British military recognition that formed, tactical troop-movements in the open against entrenchments were impossible. This era saw the passing of the eighteenth-century 'Napoleonic' traditions of troop handling, and the advent in all European armies and theatres (including the United States) of the techniques of infantry warfare stalemated in the trenches that so marked the early twentieth century. That change cannot have been modelled on a response to Māori adaptations of warfare with the gun, but arises from wider causes, particularly the lessons provided by the later phases of the American Civil War.
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[introduction]



                        
In the earliest periods of the New Zealand Wars (1840s, 1850s), the troops used were the regular British soldiery, 'Imperial' forces. Later in the wars (mid 1860s), as the costs increased, the supply of soldiery was made the responsibility of the New Zealand government, the 'Colonial' forces. Eventually, in the late 1860s and 1870s, the military activity came to be more of a policing role, with the creation of the Armed Constabulary. The majority of the surviving European fortifications belong to the latter, Colonial, period from about 1865 to 1880; fortifications were maintained for use up until the 1880s. Māori supporters of the government of the day were not uncommon. Up to the mid-1860s, loyalist 'Queenite' forces were in action and, later, paid kūpapa were used with the Armed Constabulary.

                        
It has been stated by 
James Belich, amongst others, that nineteenth-century Māori fortifications, and the tactics based on them, were in some ways superior to the European forces' use of such techniques. Belich argues that the adaptation of the unique pre-European style of fortification to gun-fighting was an outstanding piece of innovation; and that the underestimation of this phenomenon led to many European losses. In his view, the British military engineers were so impressed by these fortifications—'the modern pā'—that they drew them meticulously and that they were used subsequently as models for First World War trench fortifications. He also argues that Māori made potent use of fortifications in drawing forward British troops into positions of relative weakness, where the British would lose materiel and men, and the will to fight.
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Belich's overall thesis is revisionist; he makes selective use of sources deriding the British effort, e.g., the views of the colonists at New Plymouth on the use of saps at Pukerangiora in 1861.
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 The tactics at 
Pukerangiora were the result of the offensive failures in the Bay of Islands in 1845, more than a decade earlier. Then, both troops and Māori were equipped with muskets. Infantry practice was in the same form as that of the land wars of eighteenth-century Europe. Substantial formed bodies of troops, artillery and cavalry were usually placed on the field in a complex composition, with different types of forces and flanking arrangements used in succession. The forces faced each other across relatively open ground, although tactical advantage might have been sought in cover or high ground on any particular field. The attacker's object was to break or outflank the defensive line. Such a formed body of troops was deployed at Ohaeawai in 1845, and is illustrated in
                


                its battlefield setting in chapter 7.

                        
The fear of loss of foot soldiers was a strong consideration in the minds of British commanding officers, contrary to popular stereotype. They refused to assault fortifications where a flanking movement (around the fortification) would serve to attain the ultimate territorial goal. However, in the early engagements in the Bay of Islands, with significant weaknesses in artillery and a degree of tactical confusion, direct assaults did take place with disastrous consequences for the British at Puketutu and Ohaeawai. Assaults on the earthwork fortifications or heavy wooden stockades in New Zealand were in most cases disastrous. British army practice did not change fast enough, at least not in Northland in the 1840s. After the northern wars of 1845, the British army in England conducted experiments on how to demolish such stockades. They found that charges placed underground at the foot of the stockade, concentrating the destructive effect, were the best. The logical way to emplace such charges was by sapping, digging a trench towards the fortification, and not mounting an assault by troops until the palisade was demolished.

                        
Of more long-term consequence as the New Zealand Wars unfolded was the change in small-arms manufacturing, away from muskets to breach-loading, mass-produced rifles of far superior accuracy, range and rate of fire. In the British army, muskets began to be replaced by rifles in the course of the Crimean War (commenced 1854).
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 By the mid-1860s the United States Civil War had also offered the European armies telling lessons in the defensive strength of rifle trenches, a development which meant the end of relatively formal advances of infantry across open ground. The advantage now lay too much with an entrenched defender, as the appalling casualties of the Civil War were making plain.
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 Attacking forces advanced in loose screens, taking advantage of natural hollows for protection, and in close work against single positions the use of offensive earthworks such as saps was common. By the 1860s, then, many lessons had been learnt from the earlier Northland experience, and more importantly the subsequent development in the use of ground troops of the Crimean and Civil Wars.

                        
The New Zealand Colonial or British Imperial forces were on the whole on the offensive, and their losses were of tactical significance only. They could hardly be expected to manifest much earthworks innovation in the offensive role. Fortifications were designed to protect supply lines and bases or otherwise to protect property
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                and citizens against attacks from behind the forward European fighting line. In the later phases, fortifications were used as a screen at the loosely defined frontier of European settlement, central defended places in military farm settlements. Moreover, European defensive positions in New Zealand were not expected to be subject to shelling or mortar attack. This form of attack was almost exclusively the preserve of Imperial forces, and one with which Māori defenders rapidly became familiar from the earliest engagements in the Bay of Islands. Their tactical response within fortifications was the obvious one of digging down.

                        
Māori gained no strategic advantage from a defensive system argued by Belich to be superior to European knowledge of the time. Setting this puzzle aside, it has to be recognised that British and Colonial troOps did not lack the drive to push an engagement forward. In the final analysis, the British and colonial forces were better organised and better supplied, which as Belich recognises is the ultimate factor in the strategic view of the New Zealand Wars. To argue otherwise is to drive oneself into a nest of paradoxes where all the battles are won by Māori, and yet the war is lost.
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European fortifications



                        
European fortifications

                        
European fortifications tend to follow a regular pattern which can be more or less complex depending on the size of the force, the extent and complexity of the tactical and strategic situation, and the time available to make the fortification. The field situation of any particular fortification is complex, and many combinations of defensive feature and tactical compromise were needed in practice. The key point is that fortifications were designed to offer a good field of fire to the defending forces, while at the same time protecting them from the fire of the attacking force. The typical European fortification of the period was the redoubt. This was a square or rectangle of ditch and bank forming a defended perimeter. The ditch was external to the bank. From the base of the ditch to the top of the bank was as much as 6 m. The defenders stood behind the bank to fire, not in the ditch. The ditch was designed solely to prevent a rush of attackers into the fortification. In opposite corners, 'flanking angles' were built. These were an extension of the corner built out into the line of the perimeter ditch and bank. From it defenders could safely fire into any attackers who might have gathered in the ditch. Any single redoubt needed only two flanking angles, on opposite corners, because they were designed to cover the fire along the two trenches at right angles to each other.

                        
The angles were designed to be out in the line of the trench, so that defenders could fire into the attacking forces gathered in the perimeter trenches for a final assault. An example of the use of flanking angles is Thacker's redoubt built in 1865 in south Taranaki. If a redoubt was more than about 40 m square, flanking angles were not recommended. In these cases, bastions were formed at intervals along the wall. These were projections through and forward of the line of the trench, serving a similar function to the flanking angle, and were not uncommon in the larger Māori entrenchments also.
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Blockhouses were sometimes built by British or Colonial forces. These were fortified houses constructed of solid timbers or with double walls filled with gravel. The defenders would fire out through loopholes. Blockhouses were sometimes built at the 'flanking angle' of a redoubt, i.e., they were the flanking defence, with two rare examples surviving in the Manaia Redoubt, Taranaki. Stockades were another form of fortification that may be associated with defensive ditches and banks. A stockade consisted of heavy squared timbers placed adjacent to each other in a trench. The trench was backfilled forming a solid timber barrier, again with holes for the defenders to fire through.

                        
Such formal fortifications were not lived in permanently. They were too small. If they were in a forward position away from existing settlements, the defenders typically lived in small huts dug into an adjacent hillside. In the phases of 'pacification' from the late 1860s, semi-permanent fortifications were built in tactically useful positions where there was good farmland. Former soldiers were allocated this land on the understanding that they would stay to defend it in the local fortification if need arose. Such practice was followed in Auckland, Waikato, Bay of Plenty and Taranaki, although the farmland could not be properly used at first because of the poor transport routes to the remote towns.
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A comment should be made about the European's offensive use of earthworks. The digging of trenches towards defended positions—saps—was not an innovation in New Zealand but established European military practice. Saps had of course been in use many centuries earlier in the European theatres and were an established form of siegecraft, but the techniques were re-learnt in the dawning of the era of accurate and massed rifle fire.
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Thacker's and Inman's Redoubts, built during Cameron's South Taranaki campaigns of 1865-66

Inman's Redoubt [
above] lies on the north side of the 
Manawapou River, Thacker's [
below] on the south. Each site is about 45 m across. The rectangular defensive perimeters have flanking angles at opposing corners. At the head of the scarps of the natural terraces are hut sites, linked by a formerly roofed trench to the fortification. Near Thacker's redoubt other possible hut sites show on the flat as slight rectangles of raised bank. On the far right is a small circular ditch, about 6 m across. This is a potato clamp, probably associated with the period the fortification was occupied. The double trench running up the photograph is a hedged double ditch and bank fence, cutting into and hence postdating the fortification. An early road runs across the photograph.
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It served the obvious purpose of protecting attacking forces from concentrated fire from the defensive positions. Saps also commonly had returns built along their length, because the line of the sap was inevitably oriented towards the defensive position and subject to enfilading fire. The walls were maintained in good condition by placing fascines (bundles of sticks) against them. The front of the sap was usually protected by gabions, elaborate wickerwork or bundled manuka rollers pushed in front of the advancing face, allowing the diggers to remain semi-erect in the course of their work. In New Zealand, examples of saps still surviving are at Ngatapa, inland East Coast, where they were used against a strong defensive position of Te Kooti Arikirangi's, and at 
Pukerangiora, another strong defended position, inland on the Waitara River, Taranaki. These fortifications are illustrated in the relevant regional chapters.
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Māori fortifications

                        
Pre-European fortifications had been located and built for immediate tactical advantage in the defence of a hapū and possibly its land; they were a defence against raiding practices by opposing parties of equal strength, not necessarily parties intent on territorial expansion.

                        
From the 1820s muskets were keenly sought by Māori, and supplied by whalers and flax-traders. Muskets were used in a traditional pattern of fighting between tribes. The northern tribes had more muskets because they controlled access to the principal trading anchorages which were mainly in the north, particularly the Bay of Islands. Taua from there, from Ngā Puhi in particular, moved south down the North Island, inflicting severe losses on tribes in most regions except in places on the southern East Coast where accommodations with Ngāti Porou, Tūhoe and at times Ngāti Kahungūnu were made.
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 Smaller parties drawn mainly from the northern regions also moved throughout the North and South Islands. On the North Island's west coast, there was a subsequent movement of people from the Waikato into Taranaki, mainly 
Ngāti Toa and 
Ngāti Raukawa, and from Taranaki into the Wellington and Cook Straits region, mainly 
Te Atiawa, 
Ngāti Raukawa and 
Ngāti Toa. In these events, the Mōkau River, a major route from inland Waikato to Taranaki, was the site of major fighting between Ngāti Maniapoto (from the southern Waikato) and Ngāti Tama (from north Taranaki). On the East Coast, there was also intertribal fighting between Ngāti Porou and Whānau a Apanui, Tūhoe and Ngāti Kahungūnu, and Tūhoe and Whakatohea.
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The comparative lack of historical documentation means that Māori fortifications of the nineteenth century are not always easy to date precisely. They were used over a great span of time, from the 1810s, when they were used in fighting between Māori groups, to 1881 (at Waiu on the Central Volcanic Plateau). Fortifications from the earliest period, the 'musket wars' (about 1810-1840), are sometimes difficult to distinguish from those of the earlier pre-European era. For example, 
Mātakitaki, near Pirongia in the central Waikato, attacked by 
Ngā Puhi under 
Hongi Hika in 1822 with much loss of life,


10
 is not dissimilar to pre-European pā in similar settings, i.e., on a point created by the joining of two rivers. Māori adapted pre-European sites and an existing fortification was used if it was tactically acceptable.

                        
Māori fortifications tended to be sited away from the traditional ridge locations for both tactical and strategic reasons. Tactically, the curve of a ridge at its crest means that attacking forces could readily creep up towards the defences without the defenders seeing them. Secondly, a defender's raised head and shoulders above the fortification was clearly exposed, on the skyline, to be shot at. As a rule, then, nineteenth-century Māori fortifications are not found on steep ridges but on broadly sloping ground or on the flat. This is a general rule only, however. Fortifications were also built, or pre-European ones remodelled, on hills. Pre-European fortified sites were also sometimes constructed on flat land, and are sometimes confused with their nineteenth-century counterparts.
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The first stage of modification of pre-European pā, prevailing on sites on flat land in the 1820s and 1830s, was the addition of trenches or gun pits forward or immediately to the rear of the older ditch. I have observed such modifications in pā in the eastern Bay of Plenty. Such earthworks were probably coupled with rearrangements of the palisading. These features tend to get broken down by stock into an archaeological feature of amorphous plan, and are difficult to recognise. We see the final developments of this technique in the contemporary sketches of the fortifications of 1845 in the Bay of Islands, and it is also readily recognised from the aerial photograph of Ruapekapeka. (These fortifications were purpose-built at the time; they were not adaptations of pre-European pā.) Overall, the distinction between pre-European sites, on the one hand, and sites strictly of early nineteenth-century origin, on the other, is not easy to draw. However, it is generally easy to distinguish most mid and late nineteenth-century fortifications.
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 Their positions are also documented on maps and in the written record.

                        
Māori were used to the effects of guns, even cannon, from the intertribal fighting of the 1820s and 1830s. They knew the benefits of returns in trenches and breastworks to protect against the potentially devastating effects of enfilading fire, and they also knew the importance of underground shelter against the effects of shells and mortars. Equally, by the late 1850s on the Imperial side, veterans of the Crimean War, such as Cameron,


13
 knew well how to mount offensive assaults against such fortifications. From the mid-1850s, Māori sought a strategic advantage in blocking widespread European settlement, headed and enforced by military invasion, of the Māori homelands. This required more than the defence of lo-
                


                            

[image: Te Wehengaiti rifle trenches, near Lake Rotoaira, Tongariro region]

Te Wehengaiti rifle trenches, near Lake Rotoaira, Tongariro region

The rifle trenches were built by Tūwharetoa, probably for Te Kooti Arikirangi, in 1869. They form a distinct closed defensive perimeter but are more visible on the right of the photograph. The enclosed area is about 35 m across. The rifle trenches have been set on the edge of a low rise, but avoid skyline exposure and at the same time retain a good field of fire. The informal layout and the pronounced use of returns (the zigzag pattern) are characteristic of Maori fortifications. This photograph was taken after the trenches had been excavated and restored in the early 1970s.

                                
                cal territory. For Māori then, not only had strategic issues arisen, but there was also a new set of tactical difficulties to be dealt with concerning, on the opposing side, the use of heavy weapons, armoured river fleets and massive logistic capability, and on the Māori side, the coordination, leadership and supply of unprecedentedly large numbers of fighting men.

                        
Māori made complex fortifications with gun pits, multiple defensive perimeters, rifle trenches, breastworks, flanking angles, underground shelter, and a form of stockade in the Bay of Islands (the first historical documentation),
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 the Waikato and Taranaki. In some areas, especially the Waikato, Taranaki and the western Bay of Plenty, pre-European pā (or general settlement areas) were adapted to gunfighting tactics. These would have had within them the cave-type storage pits (for kūmara). Such pits could be readily adapted as a form of shelter
                


                            

[image: Mātakitaki, Waikato: a pre-European and gunfighter pā, site of a major defeat of Ngāti Maniapoto by Ngā Puhi in 1822]

Mātakitaki, Waikato: a pre-European and gunfighter pā, site of a major defeat of Ngāti Maniapoto by Ngā Puhi in 1822

The site lies on the long tongue of land at the confluence of the Mangapiko (right) and Waipā Rivers, central Waikato basin. Ngā Puhi at this time had the advantage of exclusive possession of guns. They had arrived at this point deep in the Waikato without opposition. The pā relies to a great extent on the river and its banks for defence. It has been segmented in several parts, with the central defended perimeter around the first part of the point which is above flood level. On purely archaeological grounds, the defences are difficult to distinguish as being clearly of nineteenth-century origin. The pā complex is some 400 m long and the view is to the north-east.


                            


                against howitzer or mortar fire, where a burst of metal shrapnel explodes over or in the defensive position. An open trench is relatively useless against such munitions. However, it remained a formidable defence against lightly armed soldiers who were the only means, in the final event, of physically taking a strategically well-placed fortification.
                

                        
In the western Bay of Plenty, Waikato and Taranaki, 'redoubts', comprising a knot of rifle trenches with long, interlinking sections between them, were thrown up over very extensive areas. Rangiriri and Pāterangi are examples where the objective was to prevent European incursion on to Māori territory. However, the tactical need to prevent outflanking movements was paramount and these complex fortifications simply did not serve that purpose. At Pāterangi, Māori failed in their strategic objective without any significant engagement at the major fortification itself.
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 There, some seven redoubts, each quite complex, linked by 2 km of rifle trenches arranged in a roughly pentagonal plan, were built. This elaborate structure was designed to secure the important ridge-line routes from the rapids at Te Rore on the Waipā River (restricting the movement of armoured boats further up the river) into the central and southern Waikato.
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 The ridges were tactically important because the surrounding ground was generally swampy and apparently impassable to heavily armed troops moving in regular formations. However, this was the Waikato Māori's first experience of significant troop movements over land, and they seemed to have misjudged the British response. The British troops outflanked (aided by a local guide), literally by miles, the fortified complex on the ridge and the only significant engagement was at 
Waiari, a pre-European pā, on a loop in the Mangapiko River. A redoubt was built subsequently to protect the river crossing here.
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I found these locations readily when I flew over the southern Waikato in August 1991, but conditions were overcast. Waiari, the pā mentioned by Cowan, showed clearly, as did the redoubt by the river crossing. In the vertical aerial photograph used here, taken in oblique light in June 1943, the positions of some of the main fortifications can just be detected as indistinct humps in the ground surface near the upper edge of the steep slopes above the former swamps. The contemporary maps of Pāterangi
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 do not exactly fit the topography of the aerial photograph, and the schematic sketch shown adjusts both the available plans.
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Elsewhere, Māori sites were informally constructed: an irregular perimeter rifle trench and breastwork with sunken house pits within. If the trench is inside, this contrasts with pre-European practice and fairly unambiguously defines the site as nineteenth-century in origin. The defenders would stand or kneel in the trench and fire over the bank. If the trench is outside, the site may be easily confused with pre-European styles of fortification on river flats. A rifle trench is just that: a trench in which defenders stood or knelt firing out. Because the trenches or combination of trench and banks are designed to enclose a single line of people, they are relatively narrow and shallow compared with the wide, deep ditches and banks of the traditional pre-European style of fortification. (Even this criterion, however, is not readily applicable in regions such as the East Coast where ditches of all ages are usually narrow.) This type of fortification is particularly common in areas which were suitable only for relatively mobile, lightly armed attacking forces such as those that operated in the eastern Bay of Plenty, the Urewera and the East Coast. Here the topography and the isolation were such that the campaigns were essentially policing in massed force, using kūpapa or the Armed Constabulary, rather than regular military operations.

                        
Another feature of both Māori and European rifle trenches, remembering that Māori built mainly rifle trenches, is the presence of irregularities in the line of the trench. The line may consist of linked single pits; there may be a maze-type effect in their arrangement; or there may be short earth walls or changes of direction (returns) in the line of the trench. These all served the purpose of preventing an attacker from entering the line of the trench, or flanking the fortification from the outside, and firing indiscriminately along the line of it. This was 'enfilading fire', a devastating practice for the defenders, but sometimes also for the attacking force. Troops in a position to apply enfilading fire could hardly fail to hit someone, or several people, provided the general line of fire was accurate. This is precisely the type of fire that the flanking angles of the European fortification were designed to offer the defenders. An example of a Māori fortification created by a simple perimeter rifle trench with many returns is Te Wehengaiti, near Lake Rotoaira.
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Generally, then, Māori fortifications were informal, reflecting a tactically different, more 
defensive warfare compared to the offensive tactics engaged in by Euro-
                


                            

[image: Pāterangi, a major fortification near Te Awamutu, southern Waikato]

Pāterangi, a major fortification near 
Te Awamutu, southern Waikato

Vertical aerial photograph taken in 1943 of sites in the vicinity of Pāterangi. The Pāterangi fortifications occupied the fairly flat areas on the highest ground to the north of the photograph. The British forces had landed from the Waipa River at Te Rore some 5 km to the north-west. The Maori fortifications were placed across the broad ridge to bar access to the principal Maori (i.e., Kingite) settlement of Rangiāowhia some 15 km to the south-east. The line of the principal road crossing diagonally from left to right on this photograph is the same as that of the Maori cart road from Te Rore to Rangiāowhia. The British forces ultimately outflanked the Maori position to the south. A redoubt was then built in the middle of the original fortification, and served to protect the road which remained in use.
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An oblique view of 
Waiari, the pre-European pā on the 
Mangapiko River, at which the British forces met some opposition in the earlier stages of the movement on Pāterangi. The redoubt was constructed after the fighting to control the river crossing here. Not far from it, under leafless 
Robinia trees, is a European redoubt, built to control a ford on the river.


                            


                            

[image: Contemporary photograph of the rifle trenches at Pāterangi]
Contemporary photograph of the rifle trenches at 
Pāterangi

This view shows the size of the defensive works. A major fortification, one of five linked by the rifle trenches, stands forward of the rifle trench at right. The photograph appears to be of part of the flanking defences of the south-eastern part of the main ridge, and the view is to the south.


                pean forces. In the case of Māori to Māori fighting, both in the 1820s and in the 1860s when Queenites and kūpapa were fighting against Kingite and, later, Pai Mārire forces, the informality of the defensive fortifications can be readily shown, as at Te Tapiri in the western Urewera, illustrated in chapter 9. Te Kooti Arikirangi, for example, is said not to have mastered the art of fortification.
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 However, he had no need to. He had another defensive tactic of superior potency—to slip away into the bush, as he did on all occasions where he was fully challenged by European or kūpapa attack against his fortifications.


In summary, in the nineteenth century there was no simple change in Māori fortification with the advent of muskets. The principal changes were the adaptation of the old ditches to use as breastworks or rifle trenches, the addition of pits forward and rear of the ditches, the use of padding screens (under which fire was directed) forward of the breastwork, the use of solid stockades forward or in rear of the breastwork and, finally, the adaptation of pits within the pā against the effects of shell and mortar fire. This pattern of fortification is clear enough in a few surviving examples, notably Ruapekapeka in the Bay of Islands and Pukerangiora in Taranaki, but as a rule the elaborate Māori fortifications of the New Zealand Wars have not survived into the period when aerial photography can be used. Later, in the lightly armed conflicts of the late 1860s, Māori fortifications are more in the form of simple perimeter trenches and breastworks.

                        
European fortifications survive in some numbers, partly because they had continuing use in the Armed Constabulary era. The period of the New Zealand Wars (1845-1872) was marked by a distinct change in the efficacy of weapons, largely denied to Māori until the successful raids on European settlements of the late 1860s, coupled with British military recognition that formed, tactical troop-movements in the open against entrenchments were impossible. This era saw the passing of the eighteenth-century 'Napoleonic' traditions of troop handling, and the advent in all European armies and theatres (including the United States) of the techniques of infantry warfare stalemated in the trenches that so marked the early twentieth century. That change cannot have been modelled on a response to Māori adaptations of warfare with the gun, but arises from wider causes, particularly the lessons provided by the later phases of the American Civil War.
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Northland and Auckland
                    

                    

                        
Northland and Auckland offer an opportunity to look closely at settlement on duneland and volcanic soils, swamp gardening, the eighteenth-century French accounts of Māori life, and the sites of the first episodes of the New Zealand Wars between British regular marines and troops on the one side and Māori on the other. Early contacts between missionaries and Māori are discussed in chapter 16 on early mission settlements and farming.

                        
North of the Auckland isthmus, the central part of the region is relatively steep hill country. The rocks from which most of the soils have formed are of ancient sedimentary and volcanic origin. Northland and Auckland have a warm, rainy climate by New Zealand standards. Kauri forest once covered most of the older land surfaces. Rainwater passing through such forest into the ground becomes very acidic and the combination— abundant acidic water and warm temperatures—has over time removed much of the fertility of the soil. The exceptions to the generally inhospitable picture for widespread settlement in Northland are soils of recent origin from three sources: wind-blown sand, rivers and swamps, and volcanic eruptions. These areas were particularly important in Māori settlement especially on the northern peninsula and the Auckland isthmus where coastal sand country and volcanic soils have been closely researched. The main inland centres of settlement were along the alluvial soils of some of the principal rivers, such as the Mangakahia and Wairoa Rivers, and again in areas of geologically recent volcanic activity, such as the Taiamai Plains inland from the Bay of Islands.

                        
Traditional sites are frequent in number in the far north. Cape Reinga (Te Rerenga Wairua) is the parting place of the spirits of Māori dead. The depth of feeling
                

[image: ]
                            


                associated with this landscape reference point, a locality much referred to and photographed, cannot be too much stressed. For this book, I have chosen to consider in more detail some traditional sites to the east, closely associated with Kurahaupō which brought the founding figures of many North Island tribal groupings.


1
 The landing is described in the phrase: 'Te Tomokanga ō te Kurahaupō ki roto ki Waitangi' (the entrance of Kurahaupō into Waitangi Stream).


2
 Spirits Bay or Kapowairua, some 15 km east of Cape Reinga, is also an area of great significance to Māori.

 

                        

                            

                                

                                    

                                        Tohea Te Tohe
                                    

                                    

                                        
Kia tu ake au ki te tihi o Maungapiko


                                        
Ka uu te mata ki te moana nui a Kiwa. . . .
                                    

                                    

                                        
Kia huri ake au ki Takapaukura, ko Kurahaupō tera e whakakowhatu iho ee.


                                        
Ka piki ki te Tomokanga, ka titiro iho ki nga ara moana, ki nga uunga waka.
                                    

                                    

                                        
Kia rere whakaroto au ki Unuwhao.


                                        
Ka whano te titiro ki Kohuroanaki


                                        
kakapapa ana te manawa, pihi ake ana te taringa ee.


                                        
He aha taaku e rongo ake nei


                                        
He mumu tai, he wawa whenua, he reo tangata ranei?
                                    

                                    

                                        
Toia ake ana ahau ki Rangitāne he maunga korero, he kainga mahue no toki tupuna a Tohe. . . .
                                    

                                

                            

                        


                        

                            

                                

                                    

                                        Fight and Fight Again
                                    

                                    

                                        
Let me stand on the crest of Maungapiko


                                        
Where the headland reaches into the Pacific Ocean.. . .
                                    

                                    

                                        
Let me now turn to Takapaukura, where Kurahaupō canoe lies, turned to stone.


                                        
Ascending Tomokanga, I see the ocean trails below and the landing places of the canoes.
                                    

                                    

                                        
I now turn inland to Unuwhao


                                        
And proceed to observe Kohuroanaki


                                        
My heart pulses and my ear hears a sound growing in intensity. What is it?


                                        
The murmuring of the tide, indistinct sounds from land


                                        
Or is it the voice of man?
                                    

                                    

                                        
I am taken to Rangitāne, where a mountain speaks


                                        
Of the home left behind by my ancestor Tohe. . . .


3

                                        
                                    

                                

                            

                        

                        

                        
Further south on the great northern peninsula, the locality of Awanui was a landing place of the Tākitimu canoe. From there it went on to the East Coast, naming features at Gisborne, and landing at Nukutaurua (Māhia Peninsula). Mātaatua made its first landing at Whakatāne in the Bay of Plenty, but its resting place is in Northland, at Takou Bay just to the north of the Bay of Islands. The Hokianga Harbour also has many associations with Kupe, New Zealand's discoverer and creator; it was his final departure point from New Zealand for the voyage back to Hawaiiki.


4

                        

                        
The east coast has many navigable harbour and river entrances which were the location of early settlement, for example at Houhora Harbour on the northern peninsula.


5
 For want of easily recognised surface evidence, few of these sites lend themselves to aerial photography. The picture is different for late pre-European settlement. Virtually all of the eastern coastal headlands have substantial pā built on them, including pā described by the earliest British and French observers. Tupou Bay, on the coast between Doubtless Bay and Whangaroa Harbour, is the perfect pre-European Māori landscape. On headlands on either side of the bay are two pā. At the foot of the hills in the centre of the bay lies a remarkable concentration of trenches, closely dissecting the lower slopes of the hills,


6
 markers of the boundaries of indi-
                


                            

[image: Kapowairua, Spirits Bay, from the north]

Kapowairua, Spirits Bay, from the north

The bay is 20 km east of Cape Reinga, the point where souls of the Maori dead depart for Hawaiiki. The view is to the south. On the left is a headland which has in the past had many Maori burial places. The rounded rocky knob is Maungapiko, an important point of reference in Maori tradition. In the middle distance at left, the highest point is Unuwhao.


                            

[image: Kurahaupō Rocks, near Tom Bowling Bay]
Kurahaupō Rocks, near 
Tom Bowling Bay

The rocks in the sea, middle foreground, are the first anchoring place of this important canoe, which carried the founding population of many tribes in the far northern and southern North Island. At left above the beach is a pā, Tomokanga; its defensive features do not show clearly. People from Kurahaupō landed at the Waitangi Stream, part of which shows at top left of the photograph. The view is to the south-east with Pārengarenga Harbour to the far right.


                            


                            

[image: Tupou Bay: the perfect pre-European Maori landscape]

Tupou Bay: the perfect pre-European Maori landscape

On the two headlands enclosing the bay are pā, marked by the distinct rectangular outline of their ditches and banks. Each of the pā is about 180 m long; the width of the lower reaches of the stream is about 15 m. The bay faces northwest, and offers many opportunities for gardening, as well as sheltered, sandy landing places. The outline of at least two different series of drains down the hill slope can be seen at centre.


                            


                            

[image: ]
Detail of garden trenches at 
Tupou Bay. Like stone rows, trenches may have several purposes. One may have been to mark the boundaries of a garden plot; these examples are spaced at an average of 13 m along the base of the slope—a smallish plot-dimension. If the spaces between the lines were small plots, the function of the lines was also to drain the soil, so that it became more suitable for kūmara or yam. On the flat slopes at the foot of the hill, the trenches may have served to concentrate seepage to create the right conditions for the growth of taro. This would explain the number of trenches. The largest trenches are about 150 m long and about 1.5 m wide.


                            


                vidual garden plots, drains, or a simple form of irrigation.

                        
Northland was visited by French scientific expeditions in the eighteenth and nineteenth centuries—notably under de Surville in 1770 and du Fresne in 1772, who had been sent out to find the fate of the previous expedition under de Surville. Du Fresne landed at Spirits Bay and also at Tom Bowling Bay, whose traditional associations I have just discussed; at Spirits Bay, both houses and trenches (of the type discussed in chapter 4) were closely described.
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 In 1770 de Surville described a pā at his landing place in Doubtless Bay, noting that it would not have withstood an attack with European weapons.


8
 De 1'Horme, one of his officers, also observed:

                        

                            
Their villages are composed of only 5 or 6 huts at most but their towns contain more—I call these their strongholds___They choose the steepest place they can for one.

                            
... A ditch of average width which I would rather call a dip in the ground behind which they have stuck a few stakes, furnish all the entrenchment for an area which it would be simplicity itself to attack.


9
                            

                        

                        
That simplicity of attack—with European weapons—was demonstrated later in the Bay of Islands in the course of the subsequent expedition under du Fresne. He and others had earlier been killed, apparently because the numbers of French had exhausted the hospitality of the local Māori community. Following a revenge attack on a pā,
                            

[image: Pā in Doubtless Bay, visited by de Surville in December 1769]
Pā in 
Doubtless Bay, visited by de Surville in December 1769

A view looking to the south-west of the northern coast of Doubtless Bay. De Surville's watering place is in the left foreground, and the pā is at centre, right of the small sandy beach. He described the pā on the point as being of 'grassy earth with a ditch cutting across a little raised mound. . . . Outside the same ditch is a row of palisades, an excellent means of stopping raids which it would appear they carry out on one another constantly.' The ditch is marked by an indistinct line of shrubs about 10 m outside the pine trees. The fortified area is about 150 by 60 m.



                        


                Paeroa, on Moturua Island, by the company of Marion du Fresne's ship, Roux, a senior officer, made very close records of the pā's layout and construction.


10
 The locations of this pā and others burnt by the French are well known since the bay was mapped in detail at the time. When I flew over the Bay of Islands and to Doubtless Bay in February 1992, I found that the principal sites relating to all the eighteenth-century visits,


11
 including sites documented from the 
Endeavour in 1770,


12
 were under scrub cover and scarcely worth photographing.

                        
Archaeologists have done many significant surveys on the east coast,


13
 but the greatest research emphasis has been on the dunes of the west coast, and on volcanic stonefields. The west coast work has been from the Kaipara Harbour northwards, mainly in response to perceived threats from modern afforestation.,Some work on dunes has also been undertaken on the northern coast in the general vicinity from North Cape to Te Rerenga Wairua (Cape Reinga).

                    

                    

                        
Dune country

                        
The west coast of Auckland and Northland has prevailing strong south-westerly winds, difficult harbour entrances and many long exposed beaches. Transported to the shore by ocean currents, the sand on the beaches was driven inland by wind action along very extensive sections of coast, so that, where steep, hilly topography does not dominate and prevent the migration, dunes run inland for up to 15 km. Over time the raw sand became covered with forest, until it was disturbed by Māori burning or deteriorating climate and wind patterns. The Kaipara Harbour was formed over tens of thousands of years by massive deposits of sand forming peninsulas which enclosed a bay. Most of the other sheltered harbours, such as the Hokianga, were formed by somewhat smaller sand peninsulas.


14
 Settlement on this coast seems to have been late in pre-European history, with widespread deforestation on the extensive dunes commencing about 400 years ago. Earlier ages for first settlement have been reported only for the far north of Ninety Mile Beach, and there is a single early (thirteenth-century) radiocarbon age for settlement at Maioro south of the Manukau Harbour.
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Two broad zones held contrasting settlement potential: the inner harbour shores, and the active dune country of the ocean coast. The highest, inland tracts of sand towards the harbours had a kauri forest cover. The surfaces of these sands are now exposed as a brittle crust, occasionally broken into and eroded but generally stable. The soils are of poor natural fertility. These areas have relatively few pre-European sites except near the edge of the harbours and on the hill country inland from the immediate coastal strip.
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 Pā are common on the eastern harbour margins and on the central hills of this dune country.

                        
Further towards the ocean coast, the younger, sandy soils were more prone to wind erosion, especially once their original vegetation cover was destroyed. In periods with little wind erosion, the blown sand has been stabilised first by the colonisation of manuka and kanuka, then by a light coastal forest cover. This locked up an available source of nutrients that, once released by firing, were used for Māori gardening. Gardens were also created on swamps in the dunelands. Burning not only set off a renewed bout of erosion, forming the apparent duneland 'deserts' that are seen today, but also offered a useful opportunity for Māori settlement. These were the subject of study by John Coster during the early 1980s as part of an effort to reduce the destructive effects of planting pine trees.
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 There were small whānau settlements throughout the western dune country, but not within 1 km of the sea.
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 Occasionally there are pā, especially by the dune lakes, examples of which are illustrated in chapter 15 where the primary point of interest is gum-digging. On dunes in the immediate vicinity of the coast are remarkable, more or less continuous, large middens, scattered over and eroding down the surfaces of the unstable dunes.

                    

                    

                        


                        
Volcanic landscapes

                        
Because of their landscape prominence, the pā, pits, terraces and gardens of the volcanic cones are easily recognised. The lava fields and ash soils of the northern volcanoes attracted pre-European Māori because of their horticultural potential. The principal areas of good soils are in the inland Bay of Islands, in localities just to the west of Whangarei township, and on the Auckland isthmus itself. In some other places in Auckland, the volcanic products turned to sticky clays, unsuited to horticulture. The land south of the Manukau Harbour was not settled, providing a great contrast with the settlement on the surrounding fertile soils.
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Polynesians would instantly have recognised the potential of these cones because of their familiarity with the high-island volcanic cones of Eastern Polynesia. The soils are of recent origin, dating from the last 10,000 years or so, and have not been in existence long enough to have been leached of their fertility. They are produced from lava flows and localised ash showers that weather over time to friable, fertile soils.
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 The soils also tend to be quite stony, offering the natural properties activeb sought by Māori gardeners. Because they are stony, the] cannot be readily ploughed and their original Māori land use patterns have survived in good condition in several localities.

                        
In the Bay of Islands, the large terraced cones am lava fields of the Taiamai plains (lying from Kaikohe t( Kawakawa) are good examples of this landscape. Again as at south Manukau, the contrast between these soil: and the adjacent clay country is striking.
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 Pouerua, one
                

[image: Pouērua, a volcanic cone pā in the inland Bay of Islands]

Pouērua, a volcanic cone pā in the inland Bay of Islands

A volcanic cone typically splits open to one side as it approaches its mature form, with a new vent forming outside the split. This has happened at Pouērua. The pā has been built in a number of defended segments around the rim and has a total perimeter-length of some 600 m—about the same size as the larger ridge pā in other regions such as Taranaki or the Bay of Plenty. The view is to the north. The interior of the cone is about 350 m across.


                            


                            

[image: One Tree Hill, Maungakiekie, Auckland City]

One Tree Hill, 
Maungakiekie, Auckland City

The soft scoria slopes of the volcanic cones have been extensively terraced. The scarps were probably defensive while the upper flat areas held houses, storage pits and other living space. A ditch and bank has been constructed on the level ridge immediately to the left of the tihi (summit platform) where the obelisk has been erected. The broad lower terraces in the foreground and at right were probably for gardens which would have spread well out into the built-up areas of today.

                
                of the most spectacular of the volcanic cones, was closely settled by Māori. The cone and its immediate vicinity have recently been studied by Doug Sutton


22
 who found the area was first settled 500 years ago. His work has shown that the cone was extensively terraced before the present form of the defensive ditches and banks was created in the early fifteenth century. The most recent occupants of this pā were hapū of the Ngā Puhi subtribe, 
Ngāti Rahiri.
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The cones provide a unique opportunity to see distinctive patterns of fortification. Usually, the cones have a crater, where the volcano originally erupted. These are often breached in the course of successive eruptions, so that the crater is open to one side. The horseshoe-shaped rim that resulted was treated by the Māori much the same as the ridges in hill country elsewhere. Its exterior slopes
                


                            

[image: The Ohaeawai battlefield of July 1845 and St Michael's Church, Bay of Islands]
The 
Ohaeawai battlefield of July 1845 and St Michael's Church, Bay of Islands

In the watercolour by John Williams (top right), the British troops are advancing across the centre of the field. In the left foreground is the British camp and slightly forward of that again is a lengthy breastwork of which no trace is to be seen in the modern photograph (above). (It would lie at about the line of the old Ohaeawai Maori School, the prominent white building with a wide verandah.) St Michael's Church is on the same location as the original stockade—where it commanded the field forward (north of) a shallow gully (filled with many dark trees in the photograph). The British troops attacked the near right (northwest) corner of the fortification from the north and from a position in the gully running towards the camera viewpoint about 100 m west of the churchyard. Both painting and photograph are oriented to the south-east.


                            


                            

[image: St Michael's Church, Ohaeawai]
St Michael's Church, 
Ohaeawai

The enclosing stone wall was built not long after the church in 1871 and probably followed a depression or other outline left by the original stockade and perimeter rifle trench. Traces of the trench could be seen until recently in the vicinity of the small stockyards in the immediate left foreground. The parallel lines running away to the upper right from the stone wall are the result of ploughing. The view is to the north-east, and the walled enclosure is 85 by 50 m in extent.


                            


                were intensively terraced and scarped, partly for defensive reasons. Across the ridge were built successive lines of defensive ditches and banks. In places, the ditches encircle a segment of the rim, with other terraced segments lying outside the heavily fortified centre. The largest populations probably gathered on the cone in certain seasons, in autumn and winter perhaps, or when war threatened. The total population centred on a cone may have been as large as 1,000 people, but was generally fewer than this.
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Below the cones lie undulating volcanic stonefields— the prime horticultural lands. Although the cone defences just discussed were probably built by hapū or iwi, the gardening would have been done by whānau living in small settlements around the cone and as much as 5 km from it.
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 Further away from the cone, they may have found it convenient to align themselves with other kin on another cone or in another area. The stonefield gardens are marked by concentrations of stone gathered from the fields and placed in mounds; occasionally the stones were placed in rows. There are also stone-faced terraces and stone-edged pathways. Other features related to horticulture are field boundaries, in the form of trenches, and storage pits. The trenches lie at the foot of the volcanic cone slopes and the bottoms of the small, fertile valleys surrounding it. As discussed in chapter 4, they may have been not only garden boundaries, but also simple forms of irrigation with water or moisture concentrated at the bottom. Open rectangular storage pits were dug on the cones or on low ridges or hillocks in the garden areas.

                        
The areas on the stony country around the cone were also the site of much nineteenth-century Māori settlement. The Te Waimate mission house, site of a model farm established by the Anglican Church in 1831, was established in this general area to be near such Māori settlement,


26
 and will be described in some detail in chapter 16.

                        
Cones were also occupied in Auckland where the stonefields are smaller, but with much greater numbers of the cones themselves. Mangere, Maungawhau (Mt Eden) and Maungakiekie (One Tree Hill) are three such cones. Other examples are Orākei, Mt Roskill, Mt Wellington (Maungarei) and Mt Albert (Owairaka).
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 Many other cones have been and are being, sadly, ruined by the extraction of scoria for industrial aggregate. The radiocarbon ages for the gardens in the Auckland isthmus tend to be slightly older than those for the inland Bay of Islands. The ages are as old as 700 years,


28
 in contrast to the inland Bay of Islands, reflecting perhaps the accessibility of the isthmus from the sea. The Hauraki Gulf also has one island created by volcanic activity, Browns Island, with significant pā and stonefield gardens.

                    

                    

                        
Nineteenth-century sites

                        
Sites of the first, northern phase of fighting in the New Zealand Wars, which took place in 1845 and 1846,


29
 have left significant landscape elements, notably Ohaeawai and Ruapekapeka. Fortifications important in the opening stages of the fighting were Puketutu in the Okaihau locality, and Ohaeawai near Ngawha, inland Bay of Islands. There is little to be seen today at Puketutu.
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 Ohaeawai is now the site of a church, St Michael's, of the Anglican Māori pastorate. The stone walls enclosing the churchyard are understood to lie on the line of the original trench and stockade. They were probably built in 1870-71 at the same time as the church was built.


31
 The stockade line may have remained as a slight but distinct perimeter trench in 1870, 25 years after the fighting, and the workmen may have followed it in creating the wall. In its original form, the fortification had a distinctive double stockade, with a screen of heavy support posts, external padding of bundles of flax, and a firing
                


                            

[image: Ruapekapeka, scene of fighting between the British and Kawiti in the summer of 1845-46]

Ruapekapeka, scene of fighting between the British and Kawiti in the summer of 1845-46

The pā lies on a broad ridge and consists of a perimeter of closely spaced rifle pits, with many pits within the defended area. The perimeter originally had a substantial stockade in places and a solid screen of tree trunks designed to resist shelling or solid cannon balls. The screen or stockade was immediately outside the distinctive line of rectangular pits forming the perimeter. Note the use of a distinct bastion to the south (bottom of the photograph) and the flanking gun pits at the north-west and north-east corners. The well (fenced for safety) is at bottom left immediately outside the main perimeter. The pā occupies an area of about 110 by 80 m. In the event, most of 
Kawiti's force had left the pā during the shelling, and had occupied the slopes to the south (in the foreground in this view). When the pā was assaulted by British troops on foot, they found little resistance until they attempted to go beyond the southern perimeter towards the forest edge. The view is to the north.


                            


                            

[image: The British forward position on the ridgeline about 300 m north of Ruapekapeka]
The British forward position on the ridgeline about 300 m north of 
Ruapekapeka

The faint trace of ditch and bank enclosure is the artillery position. When this position was established there appears to have been some concern about fire from the pā and the possibility of a flanking counter-attack, hence the entrenchment of the artillery. To the rear of the entrenchments is a small enclosure said to be the 'first aid post' (another possibility is a munitions store). The artillery position is approximately 35 by 25 m in plan. The view is to the southeast. The photo appears to be out of focus because of the indistinct nature of the archaeological features.

                                
                gap at the bottom. On the interior of the screen (peke-rangi


32
) was a rifle trench and breastwork perimeter. The pā was subjected to an unsuccessful assault by marines and infantry, and many casualties resulted.
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Of the surviving nineteenth-century sites in Auckland and Northland, one is widely recognised as being of national significance. Ruapekapeka, the last engagement in the northern phase of fighting in the New Zealand Wars, lies in hill country about 10 km south of the inner, estuarine reaches of the south-western Bay of Islands. The British soldiers used heavy cannon and howitzers with ball and shell against the pā; rockets were also used. Kawiti, the principal chief of the group occupying the pā, had designed the site with this in prospect. The interior defences of Ruapekapeka consisted of deep pits roofed over with timber and earth, 'bomb shelters', while the perimeter was defended by a heavily timbered palisade, flax-padding, and a continuous line of rectangular pits at the foot of an inner bank. Bastions and flanking angles were formed in the perimeter. These earthwork features all show clearly in the aerial photograph view.

                        
In the fighting, the northern edge of the stockade was breached by cannon balls. As a result of the persistent cannon-fire, most of Kawiti's forces had been forced to camp in the rear of the defensive perimeter. On the advice of their Māori scouts, British troops attacked suddenly, on a Sunday morning. They found the fortification only lightly defended, and forced Kawiti himself to abandon it. The engagement was finished finally by the British forces occupying the pā against Kawiti's counter-attack from breastworks and the forest edge to the south.
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 The position in which the British troops hac their cannon also survives as a shallow ditch and breast work. I photographed this site in February 1992, just after it fell into a light overcast. Luckily, there were distinct crop marks (browned grass) on the breastworks and their pattern shows clearly in the photograph.
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[introduction]



                        
Northland and Auckland offer an opportunity to look closely at settlement on duneland and volcanic soils, swamp gardening, the eighteenth-century French accounts of Māori life, and the sites of the first episodes of the New Zealand Wars between British regular marines and troops on the one side and Māori on the other. Early contacts between missionaries and Māori are discussed in chapter 16 on early mission settlements and farming.

                        
North of the Auckland isthmus, the central part of the region is relatively steep hill country. The rocks from which most of the soils have formed are of ancient sedimentary and volcanic origin. Northland and Auckland have a warm, rainy climate by New Zealand standards. Kauri forest once covered most of the older land surfaces. Rainwater passing through such forest into the ground becomes very acidic and the combination— abundant acidic water and warm temperatures—has over time removed much of the fertility of the soil. The exceptions to the generally inhospitable picture for widespread settlement in Northland are soils of recent origin from three sources: wind-blown sand, rivers and swamps, and volcanic eruptions. These areas were particularly important in Māori settlement especially on the northern peninsula and the Auckland isthmus where coastal sand country and volcanic soils have been closely researched. The main inland centres of settlement were along the alluvial soils of some of the principal rivers, such as the Mangakahia and Wairoa Rivers, and again in areas of geologically recent volcanic activity, such as the Taiamai Plains inland from the Bay of Islands.

                        
Traditional sites are frequent in number in the far north. Cape Reinga (Te Rerenga Wairua) is the parting place of the spirits of Māori dead. The depth of feeling
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                associated with this landscape reference point, a locality much referred to and photographed, cannot be too much stressed. For this book, I have chosen to consider in more detail some traditional sites to the east, closely associated with Kurahaupō which brought the founding figures of many North Island tribal groupings.


1
 The landing is described in the phrase: 'Te Tomokanga ō te Kurahaupō ki roto ki Waitangi' (the entrance of Kurahaupō into Waitangi Stream).


2
 Spirits Bay or Kapowairua, some 15 km east of Cape Reinga, is also an area of great significance to Māori.

 

                        

                            

                                

                                    

                                        Tohea Te Tohe
                                    

                                    

                                        
Kia tu ake au ki te tihi o Maungapiko


                                        
Ka uu te mata ki te moana nui a Kiwa. . . .
                                    

                                    

                                        
Kia huri ake au ki Takapaukura, ko Kurahaupō tera e whakakowhatu iho ee.


                                        
Ka piki ki te Tomokanga, ka titiro iho ki nga ara moana, ki nga uunga waka.
                                    

                                    

                                        
Kia rere whakaroto au ki Unuwhao.


                                        
Ka whano te titiro ki Kohuroanaki


                                        
kakapapa ana te manawa, pihi ake ana te taringa ee.


                                        
He aha taaku e rongo ake nei


                                        
He mumu tai, he wawa whenua, he reo tangata ranei?
                                    

                                    

                                        
Toia ake ana ahau ki Rangitāne he maunga korero, he kainga mahue no toki tupuna a Tohe. . . .
                                    

                                

                            

                        


                        

                            

                                

                                    

                                        Fight and Fight Again
                                    

                                    

                                        
Let me stand on the crest of Maungapiko


                                        
Where the headland reaches into the Pacific Ocean.. . .
                                    

                                    

                                        
Let me now turn to Takapaukura, where Kurahaupō canoe lies, turned to stone.


                                        
Ascending Tomokanga, I see the ocean trails below and the landing places of the canoes.
                                    

                                    

                                        
I now turn inland to Unuwhao


                                        
And proceed to observe Kohuroanaki


                                        
My heart pulses and my ear hears a sound growing in intensity. What is it?


                                        
The murmuring of the tide, indistinct sounds from land


                                        
Or is it the voice of man?
                                    

                                    

                                        
I am taken to Rangitāne, where a mountain speaks


                                        
Of the home left behind by my ancestor Tohe. . . .


3

                                        
                                    

                                

                            

                        

                        

                        
Further south on the great northern peninsula, the locality of Awanui was a landing place of the Tākitimu canoe. From there it went on to the East Coast, naming features at Gisborne, and landing at Nukutaurua (Māhia Peninsula). Mātaatua made its first landing at Whakatāne in the Bay of Plenty, but its resting place is in Northland, at Takou Bay just to the north of the Bay of Islands. The Hokianga Harbour also has many associations with Kupe, New Zealand's discoverer and creator; it was his final departure point from New Zealand for the voyage back to Hawaiiki.
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The east coast has many navigable harbour and river entrances which were the location of early settlement, for example at Houhora Harbour on the northern peninsula.


5
 For want of easily recognised surface evidence, few of these sites lend themselves to aerial photography. The picture is different for late pre-European settlement. Virtually all of the eastern coastal headlands have substantial pā built on them, including pā described by the earliest British and French observers. Tupou Bay, on the coast between Doubtless Bay and Whangaroa Harbour, is the perfect pre-European Māori landscape. On headlands on either side of the bay are two pā. At the foot of the hills in the centre of the bay lies a remarkable concentration of trenches, closely dissecting the lower slopes of the hills,


6
 markers of the boundaries of indi-
                


                            

[image: Kapowairua, Spirits Bay, from the north]

Kapowairua, Spirits Bay, from the north

The bay is 20 km east of Cape Reinga, the point where souls of the Maori dead depart for Hawaiiki. The view is to the south. On the left is a headland which has in the past had many Maori burial places. The rounded rocky knob is Maungapiko, an important point of reference in Maori tradition. In the middle distance at left, the highest point is Unuwhao.


                            

[image: Kurahaupō Rocks, near Tom Bowling Bay]
Kurahaupō Rocks, near 
Tom Bowling Bay

The rocks in the sea, middle foreground, are the first anchoring place of this important canoe, which carried the founding population of many tribes in the far northern and southern North Island. At left above the beach is a pā, Tomokanga; its defensive features do not show clearly. People from Kurahaupō landed at the Waitangi Stream, part of which shows at top left of the photograph. The view is to the south-east with Pārengarenga Harbour to the far right.


                            


                            

[image: Tupou Bay: the perfect pre-European Maori landscape]

Tupou Bay: the perfect pre-European Maori landscape

On the two headlands enclosing the bay are pā, marked by the distinct rectangular outline of their ditches and banks. Each of the pā is about 180 m long; the width of the lower reaches of the stream is about 15 m. The bay faces northwest, and offers many opportunities for gardening, as well as sheltered, sandy landing places. The outline of at least two different series of drains down the hill slope can be seen at centre.


                            


                            

[image: ]
Detail of garden trenches at 
Tupou Bay. Like stone rows, trenches may have several purposes. One may have been to mark the boundaries of a garden plot; these examples are spaced at an average of 13 m along the base of the slope—a smallish plot-dimension. If the spaces between the lines were small plots, the function of the lines was also to drain the soil, so that it became more suitable for kūmara or yam. On the flat slopes at the foot of the hill, the trenches may have served to concentrate seepage to create the right conditions for the growth of taro. This would explain the number of trenches. The largest trenches are about 150 m long and about 1.5 m wide.


                            


                vidual garden plots, drains, or a simple form of irrigation.

                        
Northland was visited by French scientific expeditions in the eighteenth and nineteenth centuries—notably under de Surville in 1770 and du Fresne in 1772, who had been sent out to find the fate of the previous expedition under de Surville. Du Fresne landed at Spirits Bay and also at Tom Bowling Bay, whose traditional associations I have just discussed; at Spirits Bay, both houses and trenches (of the type discussed in chapter 4) were closely described.


7
 In 1770 de Surville described a pā at his landing place in Doubtless Bay, noting that it would not have withstood an attack with European weapons.


8
 De 1'Horme, one of his officers, also observed:

                        

                            
Their villages are composed of only 5 or 6 huts at most but their towns contain more—I call these their strongholds___They choose the steepest place they can for one.

                            
... A ditch of average width which I would rather call a dip in the ground behind which they have stuck a few stakes, furnish all the entrenchment for an area which it would be simplicity itself to attack.


9
                            

                        

                        
That simplicity of attack—with European weapons—was demonstrated later in the Bay of Islands in the course of the subsequent expedition under du Fresne. He and others had earlier been killed, apparently because the numbers of French had exhausted the hospitality of the local Māori community. Following a revenge attack on a pā,
                            

[image: Pā in Doubtless Bay, visited by de Surville in December 1769]
Pā in 
Doubtless Bay, visited by de Surville in December 1769

A view looking to the south-west of the northern coast of Doubtless Bay. De Surville's watering place is in the left foreground, and the pā is at centre, right of the small sandy beach. He described the pā on the point as being of 'grassy earth with a ditch cutting across a little raised mound. . . . Outside the same ditch is a row of palisades, an excellent means of stopping raids which it would appear they carry out on one another constantly.' The ditch is marked by an indistinct line of shrubs about 10 m outside the pine trees. The fortified area is about 150 by 60 m.



                        


                Paeroa, on Moturua Island, by the company of Marion du Fresne's ship, Roux, a senior officer, made very close records of the pā's layout and construction.


10
 The locations of this pā and others burnt by the French are well known since the bay was mapped in detail at the time. When I flew over the Bay of Islands and to Doubtless Bay in February 1992, I found that the principal sites relating to all the eighteenth-century visits,


11
 including sites documented from the 
Endeavour in 1770,


12
 were under scrub cover and scarcely worth photographing.

                        
Archaeologists have done many significant surveys on the east coast,


13
 but the greatest research emphasis has been on the dunes of the west coast, and on volcanic stonefields. The west coast work has been from the Kaipara Harbour northwards, mainly in response to perceived threats from modern afforestation.,Some work on dunes has also been undertaken on the northern coast in the general vicinity from North Cape to Te Rerenga Wairua (Cape Reinga).
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Dune country



                        
Dune country

                        
The west coast of Auckland and Northland has prevailing strong south-westerly winds, difficult harbour entrances and many long exposed beaches. Transported to the shore by ocean currents, the sand on the beaches was driven inland by wind action along very extensive sections of coast, so that, where steep, hilly topography does not dominate and prevent the migration, dunes run inland for up to 15 km. Over time the raw sand became covered with forest, until it was disturbed by Māori burning or deteriorating climate and wind patterns. The Kaipara Harbour was formed over tens of thousands of years by massive deposits of sand forming peninsulas which enclosed a bay. Most of the other sheltered harbours, such as the Hokianga, were formed by somewhat smaller sand peninsulas.


14
 Settlement on this coast seems to have been late in pre-European history, with widespread deforestation on the extensive dunes commencing about 400 years ago. Earlier ages for first settlement have been reported only for the far north of Ninety Mile Beach, and there is a single early (thirteenth-century) radiocarbon age for settlement at Maioro south of the Manukau Harbour.


15

                        

                        
Two broad zones held contrasting settlement potential: the inner harbour shores, and the active dune country of the ocean coast. The highest, inland tracts of sand towards the harbours had a kauri forest cover. The surfaces of these sands are now exposed as a brittle crust, occasionally broken into and eroded but generally stable. The soils are of poor natural fertility. These areas have relatively few pre-European sites except near the edge of the harbours and on the hill country inland from the immediate coastal strip.


16
 Pā are common on the eastern harbour margins and on the central hills of this dune country.

                        
Further towards the ocean coast, the younger, sandy soils were more prone to wind erosion, especially once their original vegetation cover was destroyed. In periods with little wind erosion, the blown sand has been stabilised first by the colonisation of manuka and kanuka, then by a light coastal forest cover. This locked up an available source of nutrients that, once released by firing, were used for Māori gardening. Gardens were also created on swamps in the dunelands. Burning not only set off a renewed bout of erosion, forming the apparent duneland 'deserts' that are seen today, but also offered a useful opportunity for Māori settlement. These were the subject of study by John Coster during the early 1980s as part of an effort to reduce the destructive effects of planting pine trees.


17
 There were small whānau settlements throughout the western dune country, but not within 1 km of the sea.


18
 Occasionally there are pā, especially by the dune lakes, examples of which are illustrated in chapter 15 where the primary point of interest is gum-digging. On dunes in the immediate vicinity of the coast are remarkable, more or less continuous, large middens, scattered over and eroding down the surfaces of the unstable dunes.
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Volcanic landscapes

                        
Because of their landscape prominence, the pā, pits, terraces and gardens of the volcanic cones are easily recognised. The lava fields and ash soils of the northern volcanoes attracted pre-European Māori because of their horticultural potential. The principal areas of good soils are in the inland Bay of Islands, in localities just to the west of Whangarei township, and on the Auckland isthmus itself. In some other places in Auckland, the volcanic products turned to sticky clays, unsuited to horticulture. The land south of the Manukau Harbour was not settled, providing a great contrast with the settlement on the surrounding fertile soils.
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Polynesians would instantly have recognised the potential of these cones because of their familiarity with the high-island volcanic cones of Eastern Polynesia. The soils are of recent origin, dating from the last 10,000 years or so, and have not been in existence long enough to have been leached of their fertility. They are produced from lava flows and localised ash showers that weather over time to friable, fertile soils.
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 The soils also tend to be quite stony, offering the natural properties activeb sought by Māori gardeners. Because they are stony, the] cannot be readily ploughed and their original Māori land use patterns have survived in good condition in several localities.

                        
In the Bay of Islands, the large terraced cones am lava fields of the Taiamai plains (lying from Kaikohe t( Kawakawa) are good examples of this landscape. Again as at south Manukau, the contrast between these soil: and the adjacent clay country is striking.
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 Pouerua, one
                

[image: Pouērua, a volcanic cone pā in the inland Bay of Islands]

Pouērua, a volcanic cone pā in the inland Bay of Islands

A volcanic cone typically splits open to one side as it approaches its mature form, with a new vent forming outside the split. This has happened at Pouērua. The pā has been built in a number of defended segments around the rim and has a total perimeter-length of some 600 m—about the same size as the larger ridge pā in other regions such as Taranaki or the Bay of Plenty. The view is to the north. The interior of the cone is about 350 m across.


                            


                            

[image: One Tree Hill, Maungakiekie, Auckland City]

One Tree Hill, 
Maungakiekie, Auckland City

The soft scoria slopes of the volcanic cones have been extensively terraced. The scarps were probably defensive while the upper flat areas held houses, storage pits and other living space. A ditch and bank has been constructed on the level ridge immediately to the left of the tihi (summit platform) where the obelisk has been erected. The broad lower terraces in the foreground and at right were probably for gardens which would have spread well out into the built-up areas of today.

                
                of the most spectacular of the volcanic cones, was closely settled by Māori. The cone and its immediate vicinity have recently been studied by Doug Sutton


22
 who found the area was first settled 500 years ago. His work has shown that the cone was extensively terraced before the present form of the defensive ditches and banks was created in the early fifteenth century. The most recent occupants of this pā were hapū of the Ngā Puhi subtribe, 
Ngāti Rahiri.
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The cones provide a unique opportunity to see distinctive patterns of fortification. Usually, the cones have a crater, where the volcano originally erupted. These are often breached in the course of successive eruptions, so that the crater is open to one side. The horseshoe-shaped rim that resulted was treated by the Māori much the same as the ridges in hill country elsewhere. Its exterior slopes
                


                            

[image: The Ohaeawai battlefield of July 1845 and St Michael's Church, Bay of Islands]
The 
Ohaeawai battlefield of July 1845 and St Michael's Church, Bay of Islands

In the watercolour by John Williams (top right), the British troops are advancing across the centre of the field. In the left foreground is the British camp and slightly forward of that again is a lengthy breastwork of which no trace is to be seen in the modern photograph (above). (It would lie at about the line of the old Ohaeawai Maori School, the prominent white building with a wide verandah.) St Michael's Church is on the same location as the original stockade—where it commanded the field forward (north of) a shallow gully (filled with many dark trees in the photograph). The British troops attacked the near right (northwest) corner of the fortification from the north and from a position in the gully running towards the camera viewpoint about 100 m west of the churchyard. Both painting and photograph are oriented to the south-east.


                            


                            

[image: St Michael's Church, Ohaeawai]
St Michael's Church, 
Ohaeawai

The enclosing stone wall was built not long after the church in 1871 and probably followed a depression or other outline left by the original stockade and perimeter rifle trench. Traces of the trench could be seen until recently in the vicinity of the small stockyards in the immediate left foreground. The parallel lines running away to the upper right from the stone wall are the result of ploughing. The view is to the north-east, and the walled enclosure is 85 by 50 m in extent.


                            


                were intensively terraced and scarped, partly for defensive reasons. Across the ridge were built successive lines of defensive ditches and banks. In places, the ditches encircle a segment of the rim, with other terraced segments lying outside the heavily fortified centre. The largest populations probably gathered on the cone in certain seasons, in autumn and winter perhaps, or when war threatened. The total population centred on a cone may have been as large as 1,000 people, but was generally fewer than this.
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Below the cones lie undulating volcanic stonefields— the prime horticultural lands. Although the cone defences just discussed were probably built by hapū or iwi, the gardening would have been done by whānau living in small settlements around the cone and as much as 5 km from it.
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 Further away from the cone, they may have found it convenient to align themselves with other kin on another cone or in another area. The stonefield gardens are marked by concentrations of stone gathered from the fields and placed in mounds; occasionally the stones were placed in rows. There are also stone-faced terraces and stone-edged pathways. Other features related to horticulture are field boundaries, in the form of trenches, and storage pits. The trenches lie at the foot of the volcanic cone slopes and the bottoms of the small, fertile valleys surrounding it. As discussed in chapter 4, they may have been not only garden boundaries, but also simple forms of irrigation with water or moisture concentrated at the bottom. Open rectangular storage pits were dug on the cones or on low ridges or hillocks in the garden areas.

                        
The areas on the stony country around the cone were also the site of much nineteenth-century Māori settlement. The Te Waimate mission house, site of a model farm established by the Anglican Church in 1831, was established in this general area to be near such Māori settlement,
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 and will be described in some detail in chapter 16.

                        
Cones were also occupied in Auckland where the stonefields are smaller, but with much greater numbers of the cones themselves. Mangere, Maungawhau (Mt Eden) and Maungakiekie (One Tree Hill) are three such cones. Other examples are Orākei, Mt Roskill, Mt Wellington (Maungarei) and Mt Albert (Owairaka).
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 Many other cones have been and are being, sadly, ruined by the extraction of scoria for industrial aggregate. The radiocarbon ages for the gardens in the Auckland isthmus tend to be slightly older than those for the inland Bay of Islands. The ages are as old as 700 years,


28
 in contrast to the inland Bay of Islands, reflecting perhaps the accessibility of the isthmus from the sea. The Hauraki Gulf also has one island created by volcanic activity, Browns Island, with significant pā and stonefield gardens.
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Nineteenth-century sites

                        
Sites of the first, northern phase of fighting in the New Zealand Wars, which took place in 1845 and 1846,


29
 have left significant landscape elements, notably Ohaeawai and Ruapekapeka. Fortifications important in the opening stages of the fighting were Puketutu in the Okaihau locality, and Ohaeawai near Ngawha, inland Bay of Islands. There is little to be seen today at Puketutu.
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 Ohaeawai is now the site of a church, St Michael's, of the Anglican Māori pastorate. The stone walls enclosing the churchyard are understood to lie on the line of the original trench and stockade. They were probably built in 1870-71 at the same time as the church was built.
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 The stockade line may have remained as a slight but distinct perimeter trench in 1870, 25 years after the fighting, and the workmen may have followed it in creating the wall. In its original form, the fortification had a distinctive double stockade, with a screen of heavy support posts, external padding of bundles of flax, and a firing
                


                            

[image: Ruapekapeka, scene of fighting between the British and Kawiti in the summer of 1845-46]

Ruapekapeka, scene of fighting between the British and Kawiti in the summer of 1845-46

The pā lies on a broad ridge and consists of a perimeter of closely spaced rifle pits, with many pits within the defended area. The perimeter originally had a substantial stockade in places and a solid screen of tree trunks designed to resist shelling or solid cannon balls. The screen or stockade was immediately outside the distinctive line of rectangular pits forming the perimeter. Note the use of a distinct bastion to the south (bottom of the photograph) and the flanking gun pits at the north-west and north-east corners. The well (fenced for safety) is at bottom left immediately outside the main perimeter. The pā occupies an area of about 110 by 80 m. In the event, most of 
Kawiti's force had left the pā during the shelling, and had occupied the slopes to the south (in the foreground in this view). When the pā was assaulted by British troops on foot, they found little resistance until they attempted to go beyond the southern perimeter towards the forest edge. The view is to the north.


                            


                            

[image: The British forward position on the ridgeline about 300 m north of Ruapekapeka]
The British forward position on the ridgeline about 300 m north of 
Ruapekapeka

The faint trace of ditch and bank enclosure is the artillery position. When this position was established there appears to have been some concern about fire from the pā and the possibility of a flanking counter-attack, hence the entrenchment of the artillery. To the rear of the entrenchments is a small enclosure said to be the 'first aid post' (another possibility is a munitions store). The artillery position is approximately 35 by 25 m in plan. The view is to the southeast. The photo appears to be out of focus because of the indistinct nature of the archaeological features.

                                
                gap at the bottom. On the interior of the screen (peke-rangi


32
) was a rifle trench and breastwork perimeter. The pā was subjected to an unsuccessful assault by marines and infantry, and many casualties resulted.
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Of the surviving nineteenth-century sites in Auckland and Northland, one is widely recognised as being of national significance. Ruapekapeka, the last engagement in the northern phase of fighting in the New Zealand Wars, lies in hill country about 10 km south of the inner, estuarine reaches of the south-western Bay of Islands. The British soldiers used heavy cannon and howitzers with ball and shell against the pā; rockets were also used. Kawiti, the principal chief of the group occupying the pā, had designed the site with this in prospect. The interior defences of Ruapekapeka consisted of deep pits roofed over with timber and earth, 'bomb shelters', while the perimeter was defended by a heavily timbered palisade, flax-padding, and a continuous line of rectangular pits at the foot of an inner bank. Bastions and flanking angles were formed in the perimeter. These earthwork features all show clearly in the aerial photograph view.

                        
In the fighting, the northern edge of the stockade was breached by cannon balls. As a result of the persistent cannon-fire, most of Kawiti's forces had been forced to camp in the rear of the defensive perimeter. On the advice of their Māori scouts, British troops attacked suddenly, on a Sunday morning. They found the fortification only lightly defended, and forced Kawiti himself to abandon it. The engagement was finished finally by the British forces occupying the pā against Kawiti's counter-attack from breastworks and the forest edge to the south.
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 The position in which the British troops hac their cannon also survives as a shallow ditch and breast work. I photographed this site in February 1992, just after it fell into a light overcast. Luckily, there were distinct crop marks (browned grass) on the breastworks and their pattern shows clearly in the photograph.
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Waikato and Coromandel Peninsula
                    

                    

                        
This chapter covers the Coromandel Peninsula, the Firth of Thames, and the broad lowlands and west coast of the Waikato. The Waikato area is more or less defined by the 
Tainui description of their rohe: 'Mōkau ki ruaga, Tāmaki ki raro' (from the Mōkau River to Tāmaki). Tainui is a broad confederation, including among its member tribes Ngāti Maniapoto of the central Waikato. Among the important traditional sites of the region are Mounts Moehau, Taupiri, Pirongia and Maungatautari, and the Kāwhia and Aotea Harbours. Kāwhia is the final resting place of the Tainui canoe. This canoe landed at Whangaparāoa in the eastern Bay of Plenty, sailed to the Waitemata and Tāmaki, and was there dragged across to the Manukau Harbour.


1
 Tainui and Aotea are the founding waka of the iwi of Waikato and Taranaki


2
 respectively. The Aotea Harbour will occupy an important position in this chapter because of its well-preserved pre-European and nineteenth-century horticultural and agricultural landscape.

                        
In pre-European times, Māori closely settled the Waikato region, especially on the coast and along the major rivers. Among the themes that may be more fully discussed with respect to Waikato and Coromandel sites are the history of archaeological research into changes in Māori culture over the millennium of settlement in New Zealand, gardening in inland regions prone to frost, mission settlements and early farming in the Aotea Harbour, and sites of the Waikato wars. Mercury Bay and the inner reaches of the Firth of Thames were important landing places in 1769 during the course of the 
Endeavour's voyage, and the pā, Wharetaewa, at Mercury Bay, was discussed in chapter 3.

                        
[image: ]

                    

                    

                        


                        
Coromandel region

                        
The Coromandel Peninsula comprises a range of hills of ancient, partly volcanic origin. Some of the rocks have substantial mineral values.


3
 The soils are poor even where they are not excessively hilly and the streams are not navigable, so pre-European Māori settlement was largely confined to a narrow coastal margin. The peninsula has nevertheless been very important in the history of New Zealand archaeology.


4
 In the 1950s it was the location of Jack Golson's excavations at Sarah's Gully, from which he described an example of early North Island Polynesian horticulturalists.


5
 Prior to this time, only the earliest South Island archaeological sites had been described, and there was no horticultural evidence. These early sites, occupying sheltered coves on the northeastern tip of the Kuaotunu Peninsula, are not visually impressive from the air, with few surface archaeological features. Views of the peninsula and Sarah's Gully featured in a discussion of vertical and oblique aerial photographs in chapter 1.

                        
A prominent feature of the peninsula landscape is Mt Tahanga, one of the most important sources of stone for making adzes in pre-European New Zealand. Adzes made in this stone are often of the earlier types, not dissimilar to the patterns of adze made at Wairau Bar and in East Polynesia at the same time. The stone was used from the earliest periods and traded throughout the northern and eastern North Island in large quantities.
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The visually conspicuous Coromandel Peninsula sites date mostly from a later age, from the period immediately before or contemporaneous with European arrival, and are principally coastal headland pā—for example, Wharetaewa in Mercury Bay. In 1769 Cook noted the importance of fishing and the quantity of fernroot eaten, and drew attention to the low population numbers and relative lack of horticulture and inland settlement. This
                        

[image: Mt Tahanga, a volcanic dome and site of early Maori quarrying for adze stone]
Mt Tahanga, a volcanic dome and site of early Maori quarrying for adze stone

Stone at the summit has been quarried, with floors of flaked stone in many places around it, although they do not show in this photograph because of the scrub cover. The summit may have been a pā since it appears to have been defended by a low stone wall or stone-faced scarp, visible in this photograph taken from the north-west.


                


                is not unexpected for an area which overall has a physical geography (mountainous and with generally poor soils) so unsuited to human settlement. On the headland pā, for example, storage pits are not as frequent or prominent as they are elsewhere in the northern half of the North Island. The early sites, however, such as Sarah's Gully, did have layers with storage pits, although relatively few of them. The site lies at the entrance to the gully, not far from the high water mark, where there would have been a number of localised patches of sandy soils well suited to Māori horticultural practice.

                    

                    

                        
Firth of Thames

                        
The lower Waihou River drains into Tikapa Moana, the Firth of Thames; the surrounding plain is" a vast, poorly drained locality. When Cook visited in 1769, he travelled up the Waihou and described villages which, for the first time, he called 'towns'; he had seen no settlements of this size on the East Coast where the 
Endeavour had just been.
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 Some of these settlements, notably the pā Oruarangi and Pāterangi, were excavated in the 1920s and 1930s and their artefacts deposited in the Otago and Auckland Museums. They served an important historical role in defining in archaeological terms Classic Māori culture.


8
 On the banks of a bend in the Waihou River, able to be navigated by Cook's small boats in 1769, the pā were subsequently cut off by a change in river course.


9
 Today they lie in featureless dairying country and show as slight mounds by the abandoned river course, disfigured by sheds constructed to take advantage of the raised ground. The landscape impression of these sites is negligible from the ground, and only from the air does their true significance show.

                    

                    

                        
Waikato

                        
The coast and the Waikato River and its basin are the dominant landforms influencing human settlement in this region.
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 Much of the southern area is dominated by a relatively sterile volcanic landscape, derived from catastrophic eruptions from what is now the Taupō volcanic basin. There is little Māori settlement, except near the Waikato River itself. A line running from the low coastal ranges at Kāwhia, down through the King Country and up to about Putaruru on the southern ranges, and from there north to Thames, defines the main areas of pre-European settlement. Settlement is confined in the north by the ranges west of the Firth of Thames and the Hunua Ranges. The Waihou River catchment is linked to the Waikato by the Hinuera gap,


11
                        a lowland area in the vicinity of Tirau and Matamata, where many pā survive in good condition.

                        
In the wider region, pā and other sites are concentrated along both the Waikato and Waipā Rivers, with a scatter along the ridges of the low foothills forming the basin to the south and the east. There is also a major concentration in the Te Awamutu and Te Kuiti vicinity. These lie in favourable local climates at the southern edge of the swampy, north-facing basin drained by the Waipā River, the hilly western margins of which were the beginning of a major land route from the Waipā River into the headwaters of the Mōkau River and the Taranaki region. Ngāti Raukawa are one of many groups to have entered the south-western North Island through this route in the nineteenth century.

                        
In pre-European times the extensive swamps of the Waikato basin were an important resource base. Many pā are known adjacent to the swamps or in the swamps themselves, where the swamp was calculated to add to the defensive effect of palisades.
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 Swamps also occupied the low ground on either side of the lower reaches of the Waikato up to its northernmost extent, where dunes drifted inland about 10 km from the coast. The basin is narrower here, defined by low ranges to the west towards the coast, and to the east towards the Hauraki Gulf. On ridges running down into the lower Waikato River from the general run of the eastern ranges are many pā. These locations had tactical rather than strategic value in pre-European times, and they should not be read as offering control of the Waikato basin as a whole. 
Hongi Hika of Ngā Puhi travelled up the Waikato and Waipā in 1822, apparently unopposed, to the vicinity of Pirongia where he successfully attacked the pā, Mātakitaki, at the junction of the Mangapiko Stream and Waipā River.
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 Fortifications built on the lower (northern) course of the river, designed to bar access to the basin as a whole, mark Māori opposition to the encroachment of European military forces later in the century, in the 1860s.

                    

                    

                        
Horticulture

                        
The Waikato basin, although favoured by its generally north-facing aspect, was prone to frost damage to young plants because of its inland location. Frosts were avoided by cultivations in the lower hill country, in positions
                


                            

[image: Oruarangi and Pāterangi, on a former course of the Waihou River, near Thames]

Oruarangi and 
Pāterangi, on a former course of the Waihou River, near Thames


Opposite. Occupying an important position in the history of archaeological thinking in New Zealand, these two pā are almost imperceptible in the aerial view. They are the two slightly elevated areas of land adjacent to the broad curve of the former bank of the Waihou River; the better drainage has permitted the growth of slightly taller shrubs since the period of initial land clearance. Excavations by museum staff, Fisher and Teviotdale in the 1920s, recovered large numbers of artefacts. These artefacts were later characterised by Golson as typical of Classic Maori culture. The photograph was taken in 1944.


Below. An oblique view of 
Oruarangi (top left partly showing in the vicinity of the shed) and Pāterangi (right foreground). The defensive ditch on Pāterangi shows right foreground and the former bank of the Waihou River runs middle top to bottom right.


                            


                where broad ridges caused cold air to drain away down to the lower-lying swamp land. Swamp and forest edges may have been chosen for settlement because of their influence in reducing the incidence of frost.
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 Soils were improved by adding gravels to increase their warming properties. Such techniques were needed to make effective use of the relatively heavy soils of the Waikato River terraces: in their natural state, these soils would not have suited the Māori crops. The gravel was 'borrowed' to add to the adjacent soils on the terrace surfaces, and the 'borrow-pits' can still be seen in the river landscape. They are sometimes dug from the flat surface of the terrace, but more commonly dug into the bank at the edge of the terrace where it descends to a lower river terrace. In the vicinity of Cambridge and Tirau, many borrow-pits are readily seen from the road, particularly where they were cut into the edges of the higher river terraces, but their overall pattern is clearest in the aerial view. Borrow-pits at Tirau were illustrated in chapter 4.

                        
Some areas have large numbers of pits, especially within pā. Some pā are so packed with pits of the open rectangular variety that it has been suggested that they were principally defended food stores.
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 Impressive examples of pā lie on the hills near Tirau.
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 This emphasis on storage, the modification of soils and the careful choice of location to avoid frost and cold air leads to a
                            

[image: Two pā on hill country near Tirau]
Two pā on hill country near 
Tirau

A pā about 250 m long is at centre, with a smaller one at the top. The larger pā extends out to the ridges on either side of the centre where its pattern is obscured by the shadow of the forest (to the right) and somewhat worn banks (to the left). Raised-rim pits about 2 by 3 m in plan can be seen on the edges and at the foot of the terrace scarps in the near part of the pā, suggesting a pattern of houses and open living areas on the terraces with pits on the periphery. The pattern of segmentation with double ditches and banks on the weakest access points can be clearly seen. The view is to the north-east.


                


                quite different pattern of horticultural usage compared with places further north. Northland saw the use of southern faces, enclosed valley floors and swampy soils for horticulture—locational choices that were not possible in the Waikato climate.

                        
Many sites have been recorded by archaeologists along the west coast of the region. These have limited visual landscape impact, although there are some coastal headland pā. Nevertheless, some parts of the coastal area present striking horticultural features. In the Aotea Harbour vicinity, and near Taharoa south of the Kāwhia Harbour, extensive areas of dunelands were stripped of their vegetation cover as long as 500 years ago. The soils here were created from surface layers of volcanic ash, erupted from the volcanic vents of the southern Waikato such as Mt Pirongia. Until planted in pine's in recent years, these dunes were drifting sand that intermittently covered the old settlements. As the loose sand was blown away, the pre-European activities on the underlying soils were revealed very clearly and over unusually large areas. The ash surface of the oldest sand dunes has a hard weathered crust, created during the formation of the original soils. The ash is at its thinnest on the natural ridge crests of the extensive dune areas; cut into it are extensive groups of borrow-pits, storage pits, house-terraces and pā. In surrounding areas the ash-based soils had sand from the borrow-pits added to improve physical condition.
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These settlements and the borrow- and storage pits can be seen clearly in aerial photographs of the stable dune-country in the areas just to the north of the Aotea north head reserve. Here, in open farmland, the sand is stabilised by the firm volcanic-ash cap and a cover of pasture.
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 The storage pits tend to be rather amorphous in plan (not clearly rectangular) because the ash crust has become broken down by stock. The massive pā, Manuaitu, some 600 m long,


19
 was probably occupied by Ngāti Koata, prior to their departure from this area in 1815 under pressure from other tribes of the Waikato.


20

                        

                        
Southwards again, areas of currently drifting sand are now in the north head reserve. The bare sand in the reserve is a dark grey iron-sand, forming a significant contrast with the bright white of middens, scattered down slopes from areas of settlement sheltered by ridges from the prevailing winds. Across the harbour entrance on the south head, similar country with middens was the site of the first planting of kūmara by Turi of the Aotea canoe, discussed in chapter l.
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 Spectacular evidence of horticulture like that at north head does not show as clearly, yet the reflection of tradition in the archaeological record is noteworthy. There are, for example, some pits evident on the surface of Turi's pā, Turi Matai Rehua, and taro survives in small swamps in the dunes.
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Nineteenth-century sites

                        
The Methodist Mission in New Zealand, initially established at Kaeo near Whangaroa Harbour in the far north, later established other mission stations, especially on the west coast harbours such as Hokianga and the Mōkau River. The wider area of the Aotea north head was converted to agricultural uses by the 1840s. Some of the missionaries, such as the Revd 
Cort Schnackenberg, were poorly supported by church stipend, and had to farm and trade for a living. In 1844 a farm and school were established by the Methodists at 'Beechamdale' near Raorao-kauere on the north-eastern side of the inner reaches of the harbour. In 1846 a mill was constructed under the direction of the Revd Gideon Smales.
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 After 14 years at the Mōkau River station, Schnackenberg moved to conduct the Kāwhia 'circuit' (including Aotea) from 1858 through the testing period of the Waikato wars, settling finally at north Aotea in 1864. By 1869 the Revd John Moore was in charge for a short period at Aotea. With Māori adherence to Pai Mārire and increasing European settlement, the mission to the Māori community became limited in scope. Schnackenberg bought land at Aotea in 1873 and appears to have farmed there from that date.
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The mission was therefore established before the Waikato wars, abandoned just prior, and then re-established after. This prolonged period of farming appears to have been responsible for a most remarkable assemblage of ditch and bank fences at north head, in the same general area as the pre-European settlement discussed in the preceding paragraphs. The fences form complete enclosures or groups of enclosures ('yards'), enclosures formed against steep cliffs, and lengthy 'boundary' fences. One boundary fence, in particular, has been cut along the length of the pā, Manuaitu, using the pre-European defensive ditch and bank for part of its length. It may have served to fence off a considerable area of north head sand dunes from the northern farmland, preventing stock wandering in relatively unproductive country. The fence has been described as a pre-European 'track', an unconvincing interpretation.

                        


                        

[image: Pā and pits on old dune country near Aotea Harbour]
Pā and pits on old dune country near Aotea Harbour

Up to four pā may be detected on this photograph. The largest of the pā (centre right), 
Manuaitu, is 600 m long and composed of six different defended segments. The photograph was taken in March 1944. The lines across the centre of the photograph are scratches on the positive transparency copy from which this photograph was prepared. Borrow-pits for sand show as depressions on the ridges about the pā. The sand was probably laid as a mulch over garden soils. Most of the gardening is somewhat away from the coast; there are few pits closer than 800 m to the beach, probably because the prevailing south-west winds prevented horticulture in those areas. Storage pits occur near or within the pā perimeter, but they have an irregular (not rectangular) shape in plan because of the action of stock breaking down the crust of hard sand through which the pits were originally dug. Ditch and bank fences near the house above Schnackenberg Bay can be seen more clearly. The fences may be the original ditch and bank fences of Schnackenberg's farm.


                        


                        

[image: An oblique view of Manuaitu, looking to the north-east]
An oblique view of 
Manuaitu, looking to the north-east

A ditch and bank fence runs from the south-west to the southern perimeter of the pā, following the pre-European defensive ditch and scarp, and then out bottom left over the modern farm road. A similar view in colour is on 
page 53.


                        


                        

[image: The Rangiriri fortifications, lower Waikato River, in their tactical setting]
The 
Rangiriri fortifications, lower Waikato River, in their tactical setting

This oblique view of the Rangiriri locality, looking southeast and up-river, shows the strategic significance of the narrow stretch of dry land extending along the banks of the Waikato River. To the west is the river, to the east the swampy margins of Lake Kopuera, a lake big enough to be difficult to outflank. The swamps, lake and river and the presence of the state highway have forced housing and light industry to encroach on the limited areas of high ground, all of which were occupied by Maori at this famous battle site. The line of the principal trench crossed the low hill in the foreground. The position of the fortification at its centre is marked by the white posts of the cemetery fence. The surviving redoubt in the rear of the main Maori line is just to the right of the small building on the extreme left middle of the photograph.


                        


                        

[image: The central fortification in the principal Maori line of defence]
The central fortification in the principal Maori line of defence

The area within the fence is an historic reserve. The Imperial troops were repelled from the near face of the fortification which projected forward from the double trench across the neck between Lake Kopuera and the Waikato River. The double ditch runs towards the camera viewpoint but is not clearly visible.


                        


                        

[image: A contemporary view of Rangiriri]
A contemporary view of 
Rangiriri

The transverse ditch runs across the narrow ridge. The view is to the south with the river in the distance. The central fortification is at right.


                        
In chapter 6, Pāterangi, in the southern Waikato, was discussed as an example of nineteenth-century Māori fortifications. Further to the north, the swampy lower reaches of the Waikato River also provided opportunities for strategically strong positions, and were attacked by British forces earlier in the Waikato campaigns. Here, the main valley of the Waikato narrows in its lower reaches before it is blocked by the Hunua Ranges and turns west to the sea. A number of long ridges come down from the surrounding ranges, cutting through the swamps towards the river. Near the river, these ridges had for long been sites of Māori settlement and pā. Control of the Waikato depended on securing these ridges, and from them the Kingite (Māori) forces attempted to prevent the entry of British Imperial forces in 1863. Having pushed a road south from Auckland into the Waikato Basin, the British resorted to armoured river transport to drive further into the Waikato.
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 Fortifications were created along the road from Auckland and on a line from the Firth of Thames to the lower reaches of the Waikato, terminating with the massive Queen's Redoubt at Pokeno where the Great South Road


26
 reached the Waikato. The key forward fortifications of the Māori side were on the Waikato River in the earlier stages. Later, Māori fortifications were created in the heartlands, particularly west of Te Awamutu, defending routes from the Waipā River, and later southwards towards Ōrākau, near the higher forested hill country in the south of the basin. The fortifications were not dissimilar to those of the lower Waikato, but more elaborate because of the tactical difficulties posed by the topography. The defences at Pāterangi, for example, covered a broad area of several linked ridges and comprised several major redoubts and some 2 km of flanking and linking rifle
                


                            

[image: The battlefield at Orākau, south-east of Kihikihi]
The battlefield at 
Orākau, south-east of Kihikihi

British troops established a broad line on the north-west of the field on the approach route from Kihikihi. The modern road follows the broad ridge and then swings down into the swampy ground surrounding the battlefield to the east and south-east. British troops and the Forest Rangers occupied positions on the high exposed points by these swamps. The pā was on a low rise now cut by the road, where the monument (marked by a line of shrubs) is today. Eventually, the British sapped along the line of the road for some 100 m. Rewi Maniapoto and his forces then broke out into the swamp to the south, suffering further casualties, although most escaped.


                            


                trenches. Photographs of this locality are in chapter 6. In the event, the Māori positions were not attacked but outflanked to the south along the Mangapiko River in a British movement on Rangiaowhia, the principal Māori settlement, and finally Ōrākau, perhaps the most famous site of the New Zealand Wars, to the south-east.

                        
Some of the major European fortifications of this period are relatively well represented in reserve areas. The Rangiriri and Meremere redoubts are typical examples. They are in fact on parts of the line of Māori fortifications of the campaign of 1863; some of the Māori positions were subsequently converted to European military use and revamped into more or less orthodox forms. In the original Māori forms, the fortifications were part of an extensive array of rifle trenches along ridges set at an angle to the river and surrounded by swamps or lakes. The central parts had elaborate bastions, forward and flanking rifle pits, and intricate networks of rifle trenches. Although these rifle trenches survived, were visited by James Cowan in the 1930s and show in 1950s aerial photographs,


27
only the Europeanised redoubts are now visible on the surface.

                        
The final stages of the campaign, then, were fought in the heartlands from the Waipā River through Pāterangi to Ōrākau.


28
 After bypassing Pāterangi, the British struck south and west towards Rangiaowhia aiming at 'lines of communication, political rallying points and, above all, at supply bases'.


29
 These objectives having been fulfilled, there remained the finish at Ōrākau. Here a medium-sized Kingite force (150 men), mainly Tūhoe and Ngāti Raukawa, built a small redoubt on a slight rise on open ground on a broad low-lying ridge. The wider setting of the pā was carefully described by James Cowan.
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 Rewi Maniapoto was reluctant to fight here.


31
 As if anticipating the enormous symbolic significance of this action— 'Rewi's Last Stand'—set in the midst of the dying remnants of those flourishing settlements of the 1850s, he said:

                        

                            
Whakarongo mai te runanga, me nga iwi: Ko te whawhai tenei i whaia mai e tatou, a i oma hoki hei aha? Ki toku mahara hoki, me mate tatou mate ki te pakanga, ora tatou ora ki te marae o te pakanga.

                            
Listen to me, chiefs of the council and all the tribes! It was we who sought this battle, wherefore, then, should we retreat? This is my thought: Let us abide by the fortune of war; if we are to die, let us die in battle; if we are to live, let us survive on the field of battle.


32

                            

                        

                        
The British forces unsuccessfully assaulted the pā, then encircled it, placing units in close order at many points about 250 m from the perimeter. Then they commenced a sap. The disposition of the British forces and the evident intent to force a finish is clear from the aerial photograph view, as clear indeed as it was to be several years later at Ngatapa, East Coast. Eventually, the Māori defenders were forced to break out of the pā, and against light resistance at the natural slope to the swamp at the south, a large number escaped, including Rewi Maniapoto himself. The successful escape to what became known as the 'King Country' brought much condemnation from European quarters on the British field commander of the day.
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This chapter covers the Coromandel Peninsula, the Firth of Thames, and the broad lowlands and west coast of the Waikato. The Waikato area is more or less defined by the 
Tainui description of their rohe: 'Mōkau ki ruaga, Tāmaki ki raro' (from the Mōkau River to Tāmaki). Tainui is a broad confederation, including among its member tribes Ngāti Maniapoto of the central Waikato. Among the important traditional sites of the region are Mounts Moehau, Taupiri, Pirongia and Maungatautari, and the Kāwhia and Aotea Harbours. Kāwhia is the final resting place of the Tainui canoe. This canoe landed at Whangaparāoa in the eastern Bay of Plenty, sailed to the Waitemata and Tāmaki, and was there dragged across to the Manukau Harbour.


1
 Tainui and Aotea are the founding waka of the iwi of Waikato and Taranaki


2
 respectively. The Aotea Harbour will occupy an important position in this chapter because of its well-preserved pre-European and nineteenth-century horticultural and agricultural landscape.

                        
In pre-European times, Māori closely settled the Waikato region, especially on the coast and along the major rivers. Among the themes that may be more fully discussed with respect to Waikato and Coromandel sites are the history of archaeological research into changes in Māori culture over the millennium of settlement in New Zealand, gardening in inland regions prone to frost, mission settlements and early farming in the Aotea Harbour, and sites of the Waikato wars. Mercury Bay and the inner reaches of the Firth of Thames were important landing places in 1769 during the course of the 
Endeavour's voyage, and the pā, Wharetaewa, at Mercury Bay, was discussed in chapter 3.
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Coromandel region



                        


                        
Coromandel region

                        
The Coromandel Peninsula comprises a range of hills of ancient, partly volcanic origin. Some of the rocks have substantial mineral values.


3
 The soils are poor even where they are not excessively hilly and the streams are not navigable, so pre-European Māori settlement was largely confined to a narrow coastal margin. The peninsula has nevertheless been very important in the history of New Zealand archaeology.


4
 In the 1950s it was the location of Jack Golson's excavations at Sarah's Gully, from which he described an example of early North Island Polynesian horticulturalists.


5
 Prior to this time, only the earliest South Island archaeological sites had been described, and there was no horticultural evidence. These early sites, occupying sheltered coves on the northeastern tip of the Kuaotunu Peninsula, are not visually impressive from the air, with few surface archaeological features. Views of the peninsula and Sarah's Gully featured in a discussion of vertical and oblique aerial photographs in chapter 1.

                        
A prominent feature of the peninsula landscape is Mt Tahanga, one of the most important sources of stone for making adzes in pre-European New Zealand. Adzes made in this stone are often of the earlier types, not dissimilar to the patterns of adze made at Wairau Bar and in East Polynesia at the same time. The stone was used from the earliest periods and traded throughout the northern and eastern North Island in large quantities.


6

                        

                        
The visually conspicuous Coromandel Peninsula sites date mostly from a later age, from the period immediately before or contemporaneous with European arrival, and are principally coastal headland pā—for example, Wharetaewa in Mercury Bay. In 1769 Cook noted the importance of fishing and the quantity of fernroot eaten, and drew attention to the low population numbers and relative lack of horticulture and inland settlement. This
                        

[image: Mt Tahanga, a volcanic dome and site of early Maori quarrying for adze stone]
Mt Tahanga, a volcanic dome and site of early Maori quarrying for adze stone

Stone at the summit has been quarried, with floors of flaked stone in many places around it, although they do not show in this photograph because of the scrub cover. The summit may have been a pā since it appears to have been defended by a low stone wall or stone-faced scarp, visible in this photograph taken from the north-west.


                


                is not unexpected for an area which overall has a physical geography (mountainous and with generally poor soils) so unsuited to human settlement. On the headland pā, for example, storage pits are not as frequent or prominent as they are elsewhere in the northern half of the North Island. The early sites, however, such as Sarah's Gully, did have layers with storage pits, although relatively few of them. The site lies at the entrance to the gully, not far from the high water mark, where there would have been a number of localised patches of sandy soils well suited to Māori horticultural practice.
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Firth of Thames

                        
The lower Waihou River drains into Tikapa Moana, the Firth of Thames; the surrounding plain is" a vast, poorly drained locality. When Cook visited in 1769, he travelled up the Waihou and described villages which, for the first time, he called 'towns'; he had seen no settlements of this size on the East Coast where the 
Endeavour had just been.


7
 Some of these settlements, notably the pā Oruarangi and Pāterangi, were excavated in the 1920s and 1930s and their artefacts deposited in the Otago and Auckland Museums. They served an important historical role in defining in archaeological terms Classic Māori culture.


8
 On the banks of a bend in the Waihou River, able to be navigated by Cook's small boats in 1769, the pā were subsequently cut off by a change in river course.


9
 Today they lie in featureless dairying country and show as slight mounds by the abandoned river course, disfigured by sheds constructed to take advantage of the raised ground. The landscape impression of these sites is negligible from the ground, and only from the air does their true significance show.
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Waikato

                        
The coast and the Waikato River and its basin are the dominant landforms influencing human settlement in this region.


10
 Much of the southern area is dominated by a relatively sterile volcanic landscape, derived from catastrophic eruptions from what is now the Taupō volcanic basin. There is little Māori settlement, except near the Waikato River itself. A line running from the low coastal ranges at Kāwhia, down through the King Country and up to about Putaruru on the southern ranges, and from there north to Thames, defines the main areas of pre-European settlement. Settlement is confined in the north by the ranges west of the Firth of Thames and the Hunua Ranges. The Waihou River catchment is linked to the Waikato by the Hinuera gap,


11
                        a lowland area in the vicinity of Tirau and Matamata, where many pā survive in good condition.

                        
In the wider region, pā and other sites are concentrated along both the Waikato and Waipā Rivers, with a scatter along the ridges of the low foothills forming the basin to the south and the east. There is also a major concentration in the Te Awamutu and Te Kuiti vicinity. These lie in favourable local climates at the southern edge of the swampy, north-facing basin drained by the Waipā River, the hilly western margins of which were the beginning of a major land route from the Waipā River into the headwaters of the Mōkau River and the Taranaki region. Ngāti Raukawa are one of many groups to have entered the south-western North Island through this route in the nineteenth century.

                        
In pre-European times the extensive swamps of the Waikato basin were an important resource base. Many pā are known adjacent to the swamps or in the swamps themselves, where the swamp was calculated to add to the defensive effect of palisades.


12
 Swamps also occupied the low ground on either side of the lower reaches of the Waikato up to its northernmost extent, where dunes drifted inland about 10 km from the coast. The basin is narrower here, defined by low ranges to the west towards the coast, and to the east towards the Hauraki Gulf. On ridges running down into the lower Waikato River from the general run of the eastern ranges are many pā. These locations had tactical rather than strategic value in pre-European times, and they should not be read as offering control of the Waikato basin as a whole. 
Hongi Hika of Ngā Puhi travelled up the Waikato and Waipā in 1822, apparently unopposed, to the vicinity of Pirongia where he successfully attacked the pā, Mātakitaki, at the junction of the Mangapiko Stream and Waipā River.


13
 Fortifications built on the lower (northern) course of the river, designed to bar access to the basin as a whole, mark Māori opposition to the encroachment of European military forces later in the century, in the 1860s.
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Horticulture

                        
The Waikato basin, although favoured by its generally north-facing aspect, was prone to frost damage to young plants because of its inland location. Frosts were avoided by cultivations in the lower hill country, in positions
                


                            

[image: Oruarangi and Pāterangi, on a former course of the Waihou River, near Thames]

Oruarangi and 
Pāterangi, on a former course of the Waihou River, near Thames


Opposite. Occupying an important position in the history of archaeological thinking in New Zealand, these two pā are almost imperceptible in the aerial view. They are the two slightly elevated areas of land adjacent to the broad curve of the former bank of the Waihou River; the better drainage has permitted the growth of slightly taller shrubs since the period of initial land clearance. Excavations by museum staff, Fisher and Teviotdale in the 1920s, recovered large numbers of artefacts. These artefacts were later characterised by Golson as typical of Classic Maori culture. The photograph was taken in 1944.


Below. An oblique view of 
Oruarangi (top left partly showing in the vicinity of the shed) and Pāterangi (right foreground). The defensive ditch on Pāterangi shows right foreground and the former bank of the Waihou River runs middle top to bottom right.


                            


                where broad ridges caused cold air to drain away down to the lower-lying swamp land. Swamp and forest edges may have been chosen for settlement because of their influence in reducing the incidence of frost.


14
 Soils were improved by adding gravels to increase their warming properties. Such techniques were needed to make effective use of the relatively heavy soils of the Waikato River terraces: in their natural state, these soils would not have suited the Māori crops. The gravel was 'borrowed' to add to the adjacent soils on the terrace surfaces, and the 'borrow-pits' can still be seen in the river landscape. They are sometimes dug from the flat surface of the terrace, but more commonly dug into the bank at the edge of the terrace where it descends to a lower river terrace. In the vicinity of Cambridge and Tirau, many borrow-pits are readily seen from the road, particularly where they were cut into the edges of the higher river terraces, but their overall pattern is clearest in the aerial view. Borrow-pits at Tirau were illustrated in chapter 4.

                        
Some areas have large numbers of pits, especially within pā. Some pā are so packed with pits of the open rectangular variety that it has been suggested that they were principally defended food stores.


15
 Impressive examples of pā lie on the hills near Tirau.


16
 This emphasis on storage, the modification of soils and the careful choice of location to avoid frost and cold air leads to a
                            

[image: Two pā on hill country near Tirau]
Two pā on hill country near 
Tirau

A pā about 250 m long is at centre, with a smaller one at the top. The larger pā extends out to the ridges on either side of the centre where its pattern is obscured by the shadow of the forest (to the right) and somewhat worn banks (to the left). Raised-rim pits about 2 by 3 m in plan can be seen on the edges and at the foot of the terrace scarps in the near part of the pā, suggesting a pattern of houses and open living areas on the terraces with pits on the periphery. The pattern of segmentation with double ditches and banks on the weakest access points can be clearly seen. The view is to the north-east.


                


                quite different pattern of horticultural usage compared with places further north. Northland saw the use of southern faces, enclosed valley floors and swampy soils for horticulture—locational choices that were not possible in the Waikato climate.

                        
Many sites have been recorded by archaeologists along the west coast of the region. These have limited visual landscape impact, although there are some coastal headland pā. Nevertheless, some parts of the coastal area present striking horticultural features. In the Aotea Harbour vicinity, and near Taharoa south of the Kāwhia Harbour, extensive areas of dunelands were stripped of their vegetation cover as long as 500 years ago. The soils here were created from surface layers of volcanic ash, erupted from the volcanic vents of the southern Waikato such as Mt Pirongia. Until planted in pine's in recent years, these dunes were drifting sand that intermittently covered the old settlements. As the loose sand was blown away, the pre-European activities on the underlying soils were revealed very clearly and over unusually large areas. The ash surface of the oldest sand dunes has a hard weathered crust, created during the formation of the original soils. The ash is at its thinnest on the natural ridge crests of the extensive dune areas; cut into it are extensive groups of borrow-pits, storage pits, house-terraces and pā. In surrounding areas the ash-based soils had sand from the borrow-pits added to improve physical condition.


17

                        

                        
These settlements and the borrow- and storage pits can be seen clearly in aerial photographs of the stable dune-country in the areas just to the north of the Aotea north head reserve. Here, in open farmland, the sand is stabilised by the firm volcanic-ash cap and a cover of pasture.


18
 The storage pits tend to be rather amorphous in plan (not clearly rectangular) because the ash crust has become broken down by stock. The massive pā, Manuaitu, some 600 m long,


19
 was probably occupied by Ngāti Koata, prior to their departure from this area in 1815 under pressure from other tribes of the Waikato.


20

                        

                        
Southwards again, areas of currently drifting sand are now in the north head reserve. The bare sand in the reserve is a dark grey iron-sand, forming a significant contrast with the bright white of middens, scattered down slopes from areas of settlement sheltered by ridges from the prevailing winds. Across the harbour entrance on the south head, similar country with middens was the site of the first planting of kūmara by Turi of the Aotea canoe, discussed in chapter l.


21
 Spectacular evidence of horticulture like that at north head does not show as clearly, yet the reflection of tradition in the archaeological record is noteworthy. There are, for example, some pits evident on the surface of Turi's pā, Turi Matai Rehua, and taro survives in small swamps in the dunes.
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Nineteenth-century sites

                        
The Methodist Mission in New Zealand, initially established at Kaeo near Whangaroa Harbour in the far north, later established other mission stations, especially on the west coast harbours such as Hokianga and the Mōkau River. The wider area of the Aotea north head was converted to agricultural uses by the 1840s. Some of the missionaries, such as the Revd 
Cort Schnackenberg, were poorly supported by church stipend, and had to farm and trade for a living. In 1844 a farm and school were established by the Methodists at 'Beechamdale' near Raorao-kauere on the north-eastern side of the inner reaches of the harbour. In 1846 a mill was constructed under the direction of the Revd Gideon Smales.


23
 After 14 years at the Mōkau River station, Schnackenberg moved to conduct the Kāwhia 'circuit' (including Aotea) from 1858 through the testing period of the Waikato wars, settling finally at north Aotea in 1864. By 1869 the Revd John Moore was in charge for a short period at Aotea. With Māori adherence to Pai Mārire and increasing European settlement, the mission to the Māori community became limited in scope. Schnackenberg bought land at Aotea in 1873 and appears to have farmed there from that date.


24

                        

                        
The mission was therefore established before the Waikato wars, abandoned just prior, and then re-established after. This prolonged period of farming appears to have been responsible for a most remarkable assemblage of ditch and bank fences at north head, in the same general area as the pre-European settlement discussed in the preceding paragraphs. The fences form complete enclosures or groups of enclosures ('yards'), enclosures formed against steep cliffs, and lengthy 'boundary' fences. One boundary fence, in particular, has been cut along the length of the pā, Manuaitu, using the pre-European defensive ditch and bank for part of its length. It may have served to fence off a considerable area of north head sand dunes from the northern farmland, preventing stock wandering in relatively unproductive country. The fence has been described as a pre-European 'track', an unconvincing interpretation.

                        


                        

[image: Pā and pits on old dune country near Aotea Harbour]
Pā and pits on old dune country near Aotea Harbour

Up to four pā may be detected on this photograph. The largest of the pā (centre right), 
Manuaitu, is 600 m long and composed of six different defended segments. The photograph was taken in March 1944. The lines across the centre of the photograph are scratches on the positive transparency copy from which this photograph was prepared. Borrow-pits for sand show as depressions on the ridges about the pā. The sand was probably laid as a mulch over garden soils. Most of the gardening is somewhat away from the coast; there are few pits closer than 800 m to the beach, probably because the prevailing south-west winds prevented horticulture in those areas. Storage pits occur near or within the pā perimeter, but they have an irregular (not rectangular) shape in plan because of the action of stock breaking down the crust of hard sand through which the pits were originally dug. Ditch and bank fences near the house above Schnackenberg Bay can be seen more clearly. The fences may be the original ditch and bank fences of Schnackenberg's farm.


                        


                        

[image: An oblique view of Manuaitu, looking to the north-east]
An oblique view of 
Manuaitu, looking to the north-east

A ditch and bank fence runs from the south-west to the southern perimeter of the pā, following the pre-European defensive ditch and scarp, and then out bottom left over the modern farm road. A similar view in colour is on 
page 53.


                        


                        

[image: The Rangiriri fortifications, lower Waikato River, in their tactical setting]
The 
Rangiriri fortifications, lower Waikato River, in their tactical setting

This oblique view of the Rangiriri locality, looking southeast and up-river, shows the strategic significance of the narrow stretch of dry land extending along the banks of the Waikato River. To the west is the river, to the east the swampy margins of Lake Kopuera, a lake big enough to be difficult to outflank. The swamps, lake and river and the presence of the state highway have forced housing and light industry to encroach on the limited areas of high ground, all of which were occupied by Maori at this famous battle site. The line of the principal trench crossed the low hill in the foreground. The position of the fortification at its centre is marked by the white posts of the cemetery fence. The surviving redoubt in the rear of the main Maori line is just to the right of the small building on the extreme left middle of the photograph.


                        


                        

[image: The central fortification in the principal Maori line of defence]
The central fortification in the principal Maori line of defence

The area within the fence is an historic reserve. The Imperial troops were repelled from the near face of the fortification which projected forward from the double trench across the neck between Lake Kopuera and the Waikato River. The double ditch runs towards the camera viewpoint but is not clearly visible.


                        


                        

[image: A contemporary view of Rangiriri]
A contemporary view of 
Rangiriri

The transverse ditch runs across the narrow ridge. The view is to the south with the river in the distance. The central fortification is at right.


                        
In chapter 6, Pāterangi, in the southern Waikato, was discussed as an example of nineteenth-century Māori fortifications. Further to the north, the swampy lower reaches of the Waikato River also provided opportunities for strategically strong positions, and were attacked by British forces earlier in the Waikato campaigns. Here, the main valley of the Waikato narrows in its lower reaches before it is blocked by the Hunua Ranges and turns west to the sea. A number of long ridges come down from the surrounding ranges, cutting through the swamps towards the river. Near the river, these ridges had for long been sites of Māori settlement and pā. Control of the Waikato depended on securing these ridges, and from them the Kingite (Māori) forces attempted to prevent the entry of British Imperial forces in 1863. Having pushed a road south from Auckland into the Waikato Basin, the British resorted to armoured river transport to drive further into the Waikato.


25
 Fortifications were created along the road from Auckland and on a line from the Firth of Thames to the lower reaches of the Waikato, terminating with the massive Queen's Redoubt at Pokeno where the Great South Road


26
 reached the Waikato. The key forward fortifications of the Māori side were on the Waikato River in the earlier stages. Later, Māori fortifications were created in the heartlands, particularly west of Te Awamutu, defending routes from the Waipā River, and later southwards towards Ōrākau, near the higher forested hill country in the south of the basin. The fortifications were not dissimilar to those of the lower Waikato, but more elaborate because of the tactical difficulties posed by the topography. The defences at Pāterangi, for example, covered a broad area of several linked ridges and comprised several major redoubts and some 2 km of flanking and linking rifle
                


                            

[image: The battlefield at Orākau, south-east of Kihikihi]
The battlefield at 
Orākau, south-east of Kihikihi

British troops established a broad line on the north-west of the field on the approach route from Kihikihi. The modern road follows the broad ridge and then swings down into the swampy ground surrounding the battlefield to the east and south-east. British troops and the Forest Rangers occupied positions on the high exposed points by these swamps. The pā was on a low rise now cut by the road, where the monument (marked by a line of shrubs) is today. Eventually, the British sapped along the line of the road for some 100 m. Rewi Maniapoto and his forces then broke out into the swamp to the south, suffering further casualties, although most escaped.


                            


                trenches. Photographs of this locality are in chapter 6. In the event, the Māori positions were not attacked but outflanked to the south along the Mangapiko River in a British movement on Rangiaowhia, the principal Māori settlement, and finally Ōrākau, perhaps the most famous site of the New Zealand Wars, to the south-east.

                        
Some of the major European fortifications of this period are relatively well represented in reserve areas. The Rangiriri and Meremere redoubts are typical examples. They are in fact on parts of the line of Māori fortifications of the campaign of 1863; some of the Māori positions were subsequently converted to European military use and revamped into more or less orthodox forms. In the original Māori forms, the fortifications were part of an extensive array of rifle trenches along ridges set at an angle to the river and surrounded by swamps or lakes. The central parts had elaborate bastions, forward and flanking rifle pits, and intricate networks of rifle trenches. Although these rifle trenches survived, were visited by James Cowan in the 1930s and show in 1950s aerial photographs,


27
only the Europeanised redoubts are now visible on the surface.

                        
The final stages of the campaign, then, were fought in the heartlands from the Waipā River through Pāterangi to Ōrākau.


28
 After bypassing Pāterangi, the British struck south and west towards Rangiaowhia aiming at 'lines of communication, political rallying points and, above all, at supply bases'.


29
 These objectives having been fulfilled, there remained the finish at Ōrākau. Here a medium-sized Kingite force (150 men), mainly Tūhoe and Ngāti Raukawa, built a small redoubt on a slight rise on open ground on a broad low-lying ridge. The wider setting of the pā was carefully described by James Cowan.


30
 Rewi Maniapoto was reluctant to fight here.


31
 As if anticipating the enormous symbolic significance of this action— 'Rewi's Last Stand'—set in the midst of the dying remnants of those flourishing settlements of the 1850s, he said:

                        

                            
Whakarongo mai te runanga, me nga iwi: Ko te whawhai tenei i whaia mai e tatou, a i oma hoki hei aha? Ki toku mahara hoki, me mate tatou mate ki te pakanga, ora tatou ora ki te marae o te pakanga.

                            
Listen to me, chiefs of the council and all the tribes! It was we who sought this battle, wherefore, then, should we retreat? This is my thought: Let us abide by the fortune of war; if we are to die, let us die in battle; if we are to live, let us survive on the field of battle.


32

                            

                        

                        
The British forces unsuccessfully assaulted the pā, then encircled it, placing units in close order at many points about 250 m from the perimeter. Then they commenced a sap. The disposition of the British forces and the evident intent to force a finish is clear from the aerial photograph view, as clear indeed as it was to be several years later at Ngatapa, East Coast. Eventually, the Māori defenders were forced to break out of the pā, and against light resistance at the natural slope to the swamp at the south, a large number escaped, including Rewi Maniapoto himself. The successful escape to what became known as the 'King Country' brought much condemnation from European quarters on the British field commander of the day.
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Bay of Plenty and the Taupō Region
                    

                    

                        
This region covers the area from Cape Runaway in the east to Waihi in the west, and runs south to-include Lake Taupō and the vicinity of the Tongariro National Park. It is bounded by the Raukūmara and Huiarau Ranges in the east, and the Mamaku Range in the west. These ranges set the limits of human settlement in the past, as they do today. Themes to be covered in this chapter are the traditional landing sites of several major canoes, pre-European pā and horticulture, later nineteenth-century fortifications dating from the period of Pai Mārire, and one of the last Māori fortifications of the New Zealand Wars, Te Pōrere, defended by Te Kooti Arikirangi in 1869.

                        
The tribal rohe (boundaries) of the region are set by the saying of Mātaatua descendants (for example, Ngāti Awa): 'Mai i Ngā Kuri-a-Wharei ki Tihirau', meaning 'From the dog of Wharei to Cape Runaway';


1
 and the saying of Te Arawa: 'Mai Whakaari ki Tongariro' or 'Mai Maketū ki Tongariro', 'From White Island or Maketū to Tongariro'. Writing of this area and the East Coast in 1769, Joseph Banks regarded it as one of the most populous and productive in the whole of New Zealand.


2

                        

                        
Within the region, volcanic products of various forms from the Taupō and Okataina vents dominate the superficial landform.


3
 Relatively sterile landscapes were created by the molten volcanic materials that have erupted from the Taupō caldera (now the site of the lake) over many thousands of years. This material has low fertility and formed both the inland plains, which are very prone to frost, and the ranges at the western and north-western margins towards the Waikato and Tauranga Harbour. The southern Waikato high country, the Mamaku Range, the low hill country inland from
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[image: Mayor Island, Tūhua, a major source of obsidian, from the west]

Mayor Island, 
Tūhua, a major source of obsidian, from the west

The view looks into the crater of the volcano. There are pā (imperceptible) on the ridges formed at the edge of the crater. Some of the most important obsidian quarries lie in drifts on either side of Te Rangiora Bay, foreground.

                
                the western Bay of Plenty, and the Kāingaroa Plains, were the principal areas formed in this way.


4
 In the pre-European period, it was a shrubby grassland that had little capacity for human settlement. In the east around Kawerau and Whakatāne, the edge of the sheet of the volcanic debris thrown out by the Taupō volcanic eruption forms the southern hilly margins of the Rangitāiki Plains. The Raukūmara, Huiarau and Urewera Ranges are much steeper landforms of sedimentary geological origin. As a general rule, few of these volcanic or steep landforms have had much human settlement, except on the coastal or valley fringes. Airfall ash and the acidic rain after the Kaharoa eruption, early in the fourteenth century from the Okataina vents, may have rendered large areas unsuitable for human settlement in the pre-European period. These events were much larger in scale than the eruption in 1886 of Mt Tarawera, the severest eruption in recent centuries.


5
                        

                        
Apart from the well-known active volcanic areas throughout the western part of the region, there are also extinct volcanoes or volcanic lava domes such as
                


                            

[image: Whangaparāoa River, traditional landing place of Te Arawa, Tainui and Mātaatua canoes]

Whangaparāoa River, traditional landing place of Te Arawa, Tainui and Mātaatua canoes

The view is to the north-west. The canoe landing places are near the estuary of the Whangaparāoa River at top left. On the right is the Potikirua Block while in the far distance right is Tihiraumaitawhiti, an important reference back to Hawaiiki, and here applied to the mountain forming Cape Runaway.


                            

[image: Entrance to the Maketū estuary, landing place of Te Arawa]
Entrance to the 
Maketū estuary, landing place of Te Arawa

The monument to the canoe is at middle right.


                            


                            

[image: Papamoa pā from the south-east]

Papamoa pā from the south-east

The pattern of the pā is somewhat obscured by the farm roads, particularly the one entering the defensive perimeter on the eastern ridge. The pā is some 250 m long and the total length of the defensive perimeter is about 800 m. The highest defended platform (left) is about 20 m wide and 70 m long. The long, lower platform (centre) with multiple transverse ditches and banks along its length continues through a curve out to the right. There is another pā on the broad ridge in the distance. In 1947 in the 
Journal of the Polynesian Society, G. Blake-Palmer described this pā complex, the first published aerial photograph of an archaeological site in New Zealand.


                            


                
Motuhorā (
Whale Island), near Whakatāne; Putauaki (Mt Edgecumbe); parts of the Papamoa hills near Te Puke; Tuhua (Mayor Island), offshore; and Maunganui, the hill forming the eastern point of the entrance to Tauranga Harbour. These mountains are all important traditional sites—dominant features of the regional, not just local, landscape.

                        
The Bay of Plenty has many places prominent in canoe traditions. The most famous is Whangaparāoa at the far eastern end of the Bay of Plenty. Here the coast thrusts north-east towards the rest of Polynesia, before it takes an easterly and southerly direction. The canoes that made landing here, carrying on elsewhere, were Mātaatua, Arawa and Tainui.


6
 Mātaatua also landed at Whakatāne, and then sailed to Northland.


7
 Further west, Maketū Peninsula is among the important traditional' sites of the Bay of Plenty. The Arawa canoe lies in its final resting place at Maketū at the mouth of the Kaituna River. Here I have illustrated the peninsula in two aerial photographs taken 38 years apart, the first in 1948. They show the extent of damage that coastal urban development has done to some sites in this extraordinary historic landscape. The photographs show very large pā on high terrace landforms, the traditional papakainga, Maketū, and also, in an oblique view, the nearby landing place and memorial to the Arawa canoe.

                        
In this region there flourished the largest populations of pre-European New Zealand, with rivers, lakes, and coastal dunes and terrace lands forming the main focus of human settlement. Within the coastal districts, the important areas for settlement were the terrace landforms. They also occur inland in the lower courses of the river valleys; here they are intricately linked with the older landforms of the region such as the Urewera and Raukūmara Ranges. The ranges are generally too high and too steep for human settlement but were settled on their margins and on the terrace lands of the major valleys. In the coastal districts, virtually every headland, ridge or cliff adjacent to a stream has a pā built on it.


8
 Isolated coastal remnants of the terrace landforms such as the Maketū Peninsula and Motiti Island were also densely settled. Inland on the rivers, the terrace country provided important tactical locations of pā, taking advantage of the low river-cut cliffs as natural defence.


9 
 The most important inland valleys were those of the Whakatāne, Rangitāiki and Whirinaki Rivers, with settlement as far inland as Ruatāhuna and Te Whaiti, 60 km from the coast. Particularly dense settlement has been recorded at the entrances to the enclosed river valleys at Tāneātua and Ruātoki.

                        
The earliest radiocarbon dates commence about 1250, although there is some evidence of burning before this time in Rangitāiki Plains swamp deposits.


10
 Whale Island (Motuhorā), Maunganui and Papamoa were heavily settled with pā and other living areas. The complex at Papamoa, lying on hill country standing well out into the coastal plain just to the east of Tauranga, consists of several separate ring-ditch pā. On the highest point is an extraordinary pā, lying clearly in view in grass. Its compound defences cover many hundreds of metres of ridgeline, culminating in a central ring-ditched platform at the highest point. It was one of the sites published for the first time in Blake-Palmer's paper on archaeology and aerial photography in New Zealand.


11
 

                        
The terrace landforms of the coastal Bay of Plenty were flat enough to remain covered with the volcanic ash deposited by eruptions spanning millennia. With slight slopes of northerly aspect, they were well suited for gardening. Prominent areas of horticultural importance are the Maketū Peninsula and the eastern Bay of Plenty; an example from the latter area is the Te Kaha locality, illustrated in chapter 2. Motuhorā (Whale Island) is one of the few areas of the Bay of Plenty where horticulture was practised on stony (as opposed to ash) volcanic soils. Here, stone rows and mounds similar to those found on the northern volcanic cones, and on the Wairarapa coast, have been recorded. In all these localities, the soils were fertile, warm and easily cultivated. Inland, the forest edge also provided access to a wealth of forest resources.

                        
Another reason for the population density was the advantage of the swamps which were very extensive on the coastal strip and the low alluvial plains of the eastern Bay of Plenty. They were a source of eels and fowl, and they could also be capitalised on for defence. On levees and dune remnants gardening was possible and there were many settlements on the lower reaches of the rivers such as the Whakatāne, Rangitāiki or Tarawera. Settlement clustered on the lakeshores in inland districts much as it did on the ocean coast. There were many pā, and although these inland lake areas were frost-prone, kūmara horticulture was undertaken in climatically suitable localities, including the shores of Lakes Taupō and Rotoaira—an extreme in climatic adaptation for the kūmara.
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The Bay of Plenty has few storage pits that are read-
                


                            

[image: Photographs of the base of the Maketū Peninsula, taken 38 years apart]
Photographs of the base of the 
Maketū Peninsula, taken 38 years apart


Above left. A photograph taken in June 1948, when magnificent pā, now largely destroyed, with complex ditches and banks occurred on the headlands immediately to the north of the estuaries on either side of the peninsula. On the terrace immediately above the coastline are some six pā, very large examples with many platform divisions (close to the Kaituna estuary at left) and Herekaki and Owhara at right above the Waihi estuary entrance. Fort Colville (formerly a pā, Pukemaire) was the principal British base in the fighting against Tai Rāwhiti Kingites in 1864.


Below left. A 1986 photograph covering the same area as that of 1948. Comparison of the two shows that housing or farming has destroyed the pā above both estuaries, with a small amount of the original pā above the Waihi estuary still remaining. On the north-western headland at the entrance, site of the pā, Takaihuahua, houses have crept over an area which had been subject to ploughing in 1948. By 1986 the only pā surviving intact on the peninsula were at its northern tip. The landing-place of Te Arawa is just inside the Kaituna River entrance on the eastern side.


                            


                ily visible in the landscape. Because of the deep soft soils, rua (the fully subterranean cave pits) were the type of pit most frequently used. The surfaces within the defended perimeter of some pā surviving in the landscape are severely pockmarked by the indentations formed by collapsed rua. However, when excavated many otherwise featureless surfaces reveal extensive areas of rectangular storage pits.
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Finally, we may consider stone resources. Tuhua, Mayor Island, another of the relict volcanoes of the Bay of Plenty, was the source of large amounts of obsidian (tuhua, hence the name of the island), a black or greyish volcanic glass with a slight green tinge, used throughout New Zealand from earliest times.
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 Mayor Island also has a number of pā but the photograph here shows only the localities of the principal obsidian drifts.


15
 The pā might have been to control the valuable obsidian resource, but they do not exist in any greater numbers than other islands in the region, and less than on nearby Motiti Island, so this is debatable. Pā were part of a wider settlement pattern, not just devoted to the control of a single resource.

                    

                    

                        
Nineteenth-century sites

                        
Early in the nineteenth century, the Bay of Plenty, like the Waikato, was subject to devastating raids by Ngā Puhi from the Bay of Islands. Important sites associated with these events are Te Koko a Kuku at Te Kaha, and Puketapu at Whakatāne.


16
 Subsequent fighting between the tribes of the region, with incursions from Tainui and Ngāti Porou, saw major actions on the northern and southern margins of the Urewera, at Maketū and again at Te Kaha in the 1830s. Tainui attacked Ngāti Pukenga at Maketū in 1836.


17
 By the mid-nineteenth century, these attacks had diminished and there were major Māori settlements at all the coastal river mouths of the region. European traders would call at such places and hapū, using their own coastal trading vessels and schooners, took cash-crops such as wheat to urban markets at Auckland or in Australia.
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During the course of the New Zealand Wars, the Bay of Plenty was a secondary area in terms of the size of operations, although there were several rightly famous engagements. In 1864 Gate Pā was the main action involving artillery and regular British forces.


19
 The British attack and its follow-up at the nearby Te Ranga were part of a British flanking movement on the Waikato, with the aim of controlling Ngai Te Rangi who might otherwise have been in a position to support the Waikato Kingites. Despite a careful search of early aerial photography I could find no trace of this fortification, its locality built up from the 1940s. The general tactical setting, a low narrow ridge between two inner inlets of the harbour, was obvious, however. Further east at Maketū are remains of earlier engagements in the same year as Gate Pā—a combined British and Arawa kūpapa movement against Tai Rawhiti (East Coast) Kingite forces attempting to get through to Tauranga and ultimately to reinforce the Waikato.


20
 The main skirmishes here were on the high terrace west of the Waihi estuary, called Te Whare ō te Rangimarere, and around the pā, Herekaki and Owhara,


21
 illustrated in a photograph earlier in this chapter.

                        
Sites representative of the later fighting from 1865 to 1869 include several in the Whirinaki River valley, on the main route from the central Urewera to Rotorua and the King Country, and near Lake Rotoaira south of Lake Taupō. In 1865 Pai Mārire forces based in the Urewera Ranges sought to cross the Kāingaroa Plains to reach the Waikato. However, the plains were Te Arawa territory. Any attempt by Pai Mārire forces to go to the King Country, at that time consolidating a recovery at the end of the Waikato campaigns, was strategically dangerous from the point of view of the colonial forces and Te Arawa, although only kūpapa became involved. The Pai Mārire from Whakatohea and Tūhoe on one side, and Ngāti Manawa and Ngāti Rangitihi of Te Arawa (from the eastern Kāingaroa Plains), on the other, built fortifications on or near the Te Taupiri ridgeline. One of these, known as Te Tapiri, was occupied by 
Ngāti Manawa for some weeks in 1865.


22
It was one of two defensive positions which faced the Pai Mārire positions about 2 km away towards the Whirinaki Valley. The Ngāti Manawa raids on the opposing positions were successful, and they were able to withdraw from their own, tactically difficult positions having prevented the Pai Mārire incursion.


23

                        

                        
In 1869, in the same valley, Colonel Whitmore entered the Urewera in pursuit of Te Kooti Arikirangi.


24
 The defensive positions of Te Kooti's supporters were not fully manned for various reasons. One of them was 
Te Hārema (biblical Salem) lying just at the point in the Whirinaki Valley where the main land route (and present-day road) comes out of the main ranges. Te Hārema was a small, lightly fortified position, containing several large                
                


                            

[image: Te Hārema, a Ngāti Whare pā near Te Whaiti, Whirinaki Valley]

Te Hārema, a Ngāti Whare pā near Te Whaiti, Whirinaki Valley

This pā, occupied by supporters of Te Kooti Arikirangi, was attacked by Armed Constabulary and Arawa kūpapa in 1869. The original site recorders noted 16 rectangular depressions, indicating house floors, within the defended perimeter, but only a few can be detected in the aerial photograph. In the lower left corner of the fortification and at top are the U-shaped earth walls of a large semi-subterranean whare. The pā is encircled by a road bulldozed to mark its position in the course of forestry operations. The breastwork, largely without any form of ditch except on the top left, is of more or less rectangular shape, and lies within the perimeter created by the bulldozed road.


                            


                            

[image: Te Tapiri, a Ngāti Manawa pā of 1865 on the route from the Urewera Ranges and Whirinaki River to the Kāingaroa Plains]

Te Tapiri, a 
Ngāti Manawa pā of 1865 on the route from the Urewera Ranges and Whirinaki River to the Kāingaroa Plains

This pā is a good example of a fortification created by a simple interior trench and external breastwork forming the defensive perimeter. The site is some 60 by 15 m in plan. Within the defensive perimeter, the U-shaped earthen walls of three whare can be seen. At the southern and northern ends there were also rifle pits (probably roofed) immediately inside the breastwork and linked by the rifle trench. Although there are some slight buttresses and traverses in the perimeter breastwork, this site would have been subject to enfilading fire from a slightly higher hill some 150 m to the south if it had not been occupied by Ngāti Rangitihi, Te Arawa allies of Ngāti Manawa.


                            


                earth-walled whare and many small ones within a perimeter breastwork, all of which show clearly in a remarkable low-level vertical aerial photograph taken in the course of a forestry burn-off.

                        
Near Rotoaira, between Lake Taupō and Tongariro, several fortifications were built by Te Kooti Arikirangi and by European and kūpapa forces in the final stages of the land wars. One of these was Te Pōrere, named after the locality Te Pōrere a Rereao, the site of the last engagement against Te Kooti in 1869.


25
 Te Wehengaiti, another pā close by, was formed by a perimeter of rifle trenches set at the edge of a low flat-topped hill,


26
 illustrated in chapter 6.

                        
Te Pōrere lies on the western flanks of the Rotoaira basin, south-west of Lake Taupō. The two main sites in the reserve complex


27
 exhibit the irregular pattern of Māori trench and breastwork.
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 The upper defensive work is similar to a redoubt, departing somewhat from the rectangular plan, and was built with tall parapets and flanking angles. The photographs used here were taken by the late Ormond Wilson, a former chairman of the Historic Places Trust, not long after the site had been cleared of fern and the breastwork restored by the Trust in 1961.
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The redoubt, taken with the loss of only four of the attacking force, appears to have been a relatively ineffective fortification.


30
 Two primary reasons have been put forward. First, the poor loopholes through which the defenders' guns had to be fired did not allow for satisfactory pointing of the defenders' guns. The walls were 2.2 m high and 1 m or more wide at the top, so that a loophole towards the base would have to be very large at the interior end to accommodate the movement of the butt needed to manoeuvre the gun. The walls were too high to allow firing over the top. Second, the exact disposition of the flanking angles seems to have been defective.


31
 Any redoubt built on a hill slope faces problems with identifying the perfect location—one that gives maximum field of fire without exposing the defenders. In this case, the redoubt has a poor field of view of the slope immediately to its east, but clear views to the southwest from which came the deciding offensive attack. The photographs here illustrate this point perfectly.

                        
The inadequate design of the redoubt may not have been the main problem for the defenders. The confusion of the defenders and the better rifles of the attackers and their numbers, coupled with insuperable design problems such as the loopholes, may have been the decisive factors. Once under the eastern walls of the redoubt and actively undermining, the attacking forces could not be dislodged and were able quickly to force an entry. Most importantly, in respect of the tactical sense of the defenders, they had occupied, and maintained what the attacking forces described as 'galling' gunfire from, the forest-margin to the north-west of the site. The location of the redoubt on that forest margin gave it a highly effective flanking line of defence, as the photograph again shows. Indeed, tactically, the redoubt might be seen as merely a forward defence for the forest edge. Te Kooti, being well aware of the result of siege at Ngatapa, would not have occupied a readily outflanked fortification as he did there. The proximity of the bush gave the fit and healthy within the fortification a chance to slip away into cover, which they did. The redoubts at Te Pōrere were therefore only part of a solution to an immediate tactical difficulty faced by Te Kooti, and the overall sureness of his approach to his own safety and that of his inner circle cannot be doubted. His was not a war fought in set-piece fortifications.

                        


                        

[image: Te Pōrere in its landscape setting]

Te Pōrere in its landscape setting

The redoubt is in the foreground. It lies on the edge of the Rotoaira basin with an excellent tactical outlook. Behind the redoubt is the forest into which Te Kooti Arikirangi escaped in the course of the fighting. The European and kūpapa forces attacked from the slopes to the right (east) and also from the south (left foreground). Supporters of Te Kooti occupied both the redoubt and the forest to the northwest of the site. The redoubt is about 30 m across and the parapets were originally just under 2.2 m high. The view is to the north.


                        


                        

[image: ]
The main redoubt viewed from the north-east. Wanganui and Ngāti Kahungūnu kūpapa attacked from the left up the slope, while Te Arawa and the Armed Constabulary attacked from the right over fairly level ground. The flanking angles at opposite corners do not offer a good defensive field of fire along the eastern (left) or western faces of the parapet. Loopholes had been made through the parapet but they were too restricted in the field of fire offered. Once up under the cover of the breastworks, the attacking forces were able to undermine them and gain entry to the interior.


                        


                        

[image: The lower rifle trenches and breastworks at Te Pōrere]
The lower rifle trenches and breastworks at 
Te Pōrere

The rather unusual plan shows some attempt to create bastions or flanking angles; the extension to the right commands much of the slope leading up to the rectangular extension on the near left, and vice versa. Otherwise this site is a characteristic if small example of the knots of rifle trenches that comprised many Maori fortifications. These trenches were relatively weakly defended at the time of the attack, with most of Te Kooti Arikirangi's force retreating to the upper redoubt.
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[introduction]



                        
This region covers the area from Cape Runaway in the east to Waihi in the west, and runs south to-include Lake Taupō and the vicinity of the Tongariro National Park. It is bounded by the Raukūmara and Huiarau Ranges in the east, and the Mamaku Range in the west. These ranges set the limits of human settlement in the past, as they do today. Themes to be covered in this chapter are the traditional landing sites of several major canoes, pre-European pā and horticulture, later nineteenth-century fortifications dating from the period of Pai Mārire, and one of the last Māori fortifications of the New Zealand Wars, Te Pōrere, defended by Te Kooti Arikirangi in 1869.

                        
The tribal rohe (boundaries) of the region are set by the saying of Mātaatua descendants (for example, Ngāti Awa): 'Mai i Ngā Kuri-a-Wharei ki Tihirau', meaning 'From the dog of Wharei to Cape Runaway';


1
 and the saying of Te Arawa: 'Mai Whakaari ki Tongariro' or 'Mai Maketū ki Tongariro', 'From White Island or Maketū to Tongariro'. Writing of this area and the East Coast in 1769, Joseph Banks regarded it as one of the most populous and productive in the whole of New Zealand.
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Within the region, volcanic products of various forms from the Taupō and Okataina vents dominate the superficial landform.


3
 Relatively sterile landscapes were created by the molten volcanic materials that have erupted from the Taupō caldera (now the site of the lake) over many thousands of years. This material has low fertility and formed both the inland plains, which are very prone to frost, and the ranges at the western and north-western margins towards the Waikato and Tauranga Harbour. The southern Waikato high country, the Mamaku Range, the low hill country inland from
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Mayor Island, 
Tūhua, a major source of obsidian, from the west

The view looks into the crater of the volcano. There are pā (imperceptible) on the ridges formed at the edge of the crater. Some of the most important obsidian quarries lie in drifts on either side of Te Rangiora Bay, foreground.

                
                the western Bay of Plenty, and the Kāingaroa Plains, were the principal areas formed in this way.


4
 In the pre-European period, it was a shrubby grassland that had little capacity for human settlement. In the east around Kawerau and Whakatāne, the edge of the sheet of the volcanic debris thrown out by the Taupō volcanic eruption forms the southern hilly margins of the Rangitāiki Plains. The Raukūmara, Huiarau and Urewera Ranges are much steeper landforms of sedimentary geological origin. As a general rule, few of these volcanic or steep landforms have had much human settlement, except on the coastal or valley fringes. Airfall ash and the acidic rain after the Kaharoa eruption, early in the fourteenth century from the Okataina vents, may have rendered large areas unsuitable for human settlement in the pre-European period. These events were much larger in scale than the eruption in 1886 of Mt Tarawera, the severest eruption in recent centuries.
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Apart from the well-known active volcanic areas throughout the western part of the region, there are also extinct volcanoes or volcanic lava domes such as
                


                            

[image: Whangaparāoa River, traditional landing place of Te Arawa, Tainui and Mātaatua canoes]

Whangaparāoa River, traditional landing place of Te Arawa, Tainui and Mātaatua canoes

The view is to the north-west. The canoe landing places are near the estuary of the Whangaparāoa River at top left. On the right is the Potikirua Block while in the far distance right is Tihiraumaitawhiti, an important reference back to Hawaiiki, and here applied to the mountain forming Cape Runaway.


                            

[image: Entrance to the Maketū estuary, landing place of Te Arawa]
Entrance to the 
Maketū estuary, landing place of Te Arawa

The monument to the canoe is at middle right.


                            


                            

[image: Papamoa pā from the south-east]

Papamoa pā from the south-east

The pattern of the pā is somewhat obscured by the farm roads, particularly the one entering the defensive perimeter on the eastern ridge. The pā is some 250 m long and the total length of the defensive perimeter is about 800 m. The highest defended platform (left) is about 20 m wide and 70 m long. The long, lower platform (centre) with multiple transverse ditches and banks along its length continues through a curve out to the right. There is another pā on the broad ridge in the distance. In 1947 in the 
Journal of the Polynesian Society, G. Blake-Palmer described this pā complex, the first published aerial photograph of an archaeological site in New Zealand.


                            


                
Motuhorā (
Whale Island), near Whakatāne; Putauaki (Mt Edgecumbe); parts of the Papamoa hills near Te Puke; Tuhua (Mayor Island), offshore; and Maunganui, the hill forming the eastern point of the entrance to Tauranga Harbour. These mountains are all important traditional sites—dominant features of the regional, not just local, landscape.

                        
The Bay of Plenty has many places prominent in canoe traditions. The most famous is Whangaparāoa at the far eastern end of the Bay of Plenty. Here the coast thrusts north-east towards the rest of Polynesia, before it takes an easterly and southerly direction. The canoes that made landing here, carrying on elsewhere, were Mātaatua, Arawa and Tainui.
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 Mātaatua also landed at Whakatāne, and then sailed to Northland.
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 Further west, Maketū Peninsula is among the important traditional' sites of the Bay of Plenty. The Arawa canoe lies in its final resting place at Maketū at the mouth of the Kaituna River. Here I have illustrated the peninsula in two aerial photographs taken 38 years apart, the first in 1948. They show the extent of damage that coastal urban development has done to some sites in this extraordinary historic landscape. The photographs show very large pā on high terrace landforms, the traditional papakainga, Maketū, and also, in an oblique view, the nearby landing place and memorial to the Arawa canoe.

                        
In this region there flourished the largest populations of pre-European New Zealand, with rivers, lakes, and coastal dunes and terrace lands forming the main focus of human settlement. Within the coastal districts, the important areas for settlement were the terrace landforms. They also occur inland in the lower courses of the river valleys; here they are intricately linked with the older landforms of the region such as the Urewera and Raukūmara Ranges. The ranges are generally too high and too steep for human settlement but were settled on their margins and on the terrace lands of the major valleys. In the coastal districts, virtually every headland, ridge or cliff adjacent to a stream has a pā built on it.
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 Isolated coastal remnants of the terrace landforms such as the Maketū Peninsula and Motiti Island were also densely settled. Inland on the rivers, the terrace country provided important tactical locations of pā, taking advantage of the low river-cut cliffs as natural defence.
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 The most important inland valleys were those of the Whakatāne, Rangitāiki and Whirinaki Rivers, with settlement as far inland as Ruatāhuna and Te Whaiti, 60 km from the coast. Particularly dense settlement has been recorded at the entrances to the enclosed river valleys at Tāneātua and Ruātoki.

                        
The earliest radiocarbon dates commence about 1250, although there is some evidence of burning before this time in Rangitāiki Plains swamp deposits.
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 Whale Island (Motuhorā), Maunganui and Papamoa were heavily settled with pā and other living areas. The complex at Papamoa, lying on hill country standing well out into the coastal plain just to the east of Tauranga, consists of several separate ring-ditch pā. On the highest point is an extraordinary pā, lying clearly in view in grass. Its compound defences cover many hundreds of metres of ridgeline, culminating in a central ring-ditched platform at the highest point. It was one of the sites published for the first time in Blake-Palmer's paper on archaeology and aerial photography in New Zealand.
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The terrace landforms of the coastal Bay of Plenty were flat enough to remain covered with the volcanic ash deposited by eruptions spanning millennia. With slight slopes of northerly aspect, they were well suited for gardening. Prominent areas of horticultural importance are the Maketū Peninsula and the eastern Bay of Plenty; an example from the latter area is the Te Kaha locality, illustrated in chapter 2. Motuhorā (Whale Island) is one of the few areas of the Bay of Plenty where horticulture was practised on stony (as opposed to ash) volcanic soils. Here, stone rows and mounds similar to those found on the northern volcanic cones, and on the Wairarapa coast, have been recorded. In all these localities, the soils were fertile, warm and easily cultivated. Inland, the forest edge also provided access to a wealth of forest resources.

                        
Another reason for the population density was the advantage of the swamps which were very extensive on the coastal strip and the low alluvial plains of the eastern Bay of Plenty. They were a source of eels and fowl, and they could also be capitalised on for defence. On levees and dune remnants gardening was possible and there were many settlements on the lower reaches of the rivers such as the Whakatāne, Rangitāiki or Tarawera. Settlement clustered on the lakeshores in inland districts much as it did on the ocean coast. There were many pā, and although these inland lake areas were frost-prone, kūmara horticulture was undertaken in climatically suitable localities, including the shores of Lakes Taupō and Rotoaira—an extreme in climatic adaptation for the kūmara.
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The Bay of Plenty has few storage pits that are read-
                


                            

[image: Photographs of the base of the Maketū Peninsula, taken 38 years apart]
Photographs of the base of the 
Maketū Peninsula, taken 38 years apart


Above left. A photograph taken in June 1948, when magnificent pā, now largely destroyed, with complex ditches and banks occurred on the headlands immediately to the north of the estuaries on either side of the peninsula. On the terrace immediately above the coastline are some six pā, very large examples with many platform divisions (close to the Kaituna estuary at left) and Herekaki and Owhara at right above the Waihi estuary entrance. Fort Colville (formerly a pā, Pukemaire) was the principal British base in the fighting against Tai Rāwhiti Kingites in 1864.


Below left. A 1986 photograph covering the same area as that of 1948. Comparison of the two shows that housing or farming has destroyed the pā above both estuaries, with a small amount of the original pā above the Waihi estuary still remaining. On the north-western headland at the entrance, site of the pā, Takaihuahua, houses have crept over an area which had been subject to ploughing in 1948. By 1986 the only pā surviving intact on the peninsula were at its northern tip. The landing-place of Te Arawa is just inside the Kaituna River entrance on the eastern side.


                            


                ily visible in the landscape. Because of the deep soft soils, rua (the fully subterranean cave pits) were the type of pit most frequently used. The surfaces within the defended perimeter of some pā surviving in the landscape are severely pockmarked by the indentations formed by collapsed rua. However, when excavated many otherwise featureless surfaces reveal extensive areas of rectangular storage pits.
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Finally, we may consider stone resources. Tuhua, Mayor Island, another of the relict volcanoes of the Bay of Plenty, was the source of large amounts of obsidian (tuhua, hence the name of the island), a black or greyish volcanic glass with a slight green tinge, used throughout New Zealand from earliest times.
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 Mayor Island also has a number of pā but the photograph here shows only the localities of the principal obsidian drifts.


15
 The pā might have been to control the valuable obsidian resource, but they do not exist in any greater numbers than other islands in the region, and less than on nearby Motiti Island, so this is debatable. Pā were part of a wider settlement pattern, not just devoted to the control of a single resource.
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Nineteenth-century sites

                        
Early in the nineteenth century, the Bay of Plenty, like the Waikato, was subject to devastating raids by Ngā Puhi from the Bay of Islands. Important sites associated with these events are Te Koko a Kuku at Te Kaha, and Puketapu at Whakatāne.
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 Subsequent fighting between the tribes of the region, with incursions from Tainui and Ngāti Porou, saw major actions on the northern and southern margins of the Urewera, at Maketū and again at Te Kaha in the 1830s. Tainui attacked Ngāti Pukenga at Maketū in 1836.
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 By the mid-nineteenth century, these attacks had diminished and there were major Māori settlements at all the coastal river mouths of the region. European traders would call at such places and hapū, using their own coastal trading vessels and schooners, took cash-crops such as wheat to urban markets at Auckland or in Australia.
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During the course of the New Zealand Wars, the Bay of Plenty was a secondary area in terms of the size of operations, although there were several rightly famous engagements. In 1864 Gate Pā was the main action involving artillery and regular British forces.
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 The British attack and its follow-up at the nearby Te Ranga were part of a British flanking movement on the Waikato, with the aim of controlling Ngai Te Rangi who might otherwise have been in a position to support the Waikato Kingites. Despite a careful search of early aerial photography I could find no trace of this fortification, its locality built up from the 1940s. The general tactical setting, a low narrow ridge between two inner inlets of the harbour, was obvious, however. Further east at Maketū are remains of earlier engagements in the same year as Gate Pā—a combined British and Arawa kūpapa movement against Tai Rawhiti (East Coast) Kingite forces attempting to get through to Tauranga and ultimately to reinforce the Waikato.
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 The main skirmishes here were on the high terrace west of the Waihi estuary, called Te Whare ō te Rangimarere, and around the pā, Herekaki and Owhara,


21
 illustrated in a photograph earlier in this chapter.

                        
Sites representative of the later fighting from 1865 to 1869 include several in the Whirinaki River valley, on the main route from the central Urewera to Rotorua and the King Country, and near Lake Rotoaira south of Lake Taupō. In 1865 Pai Mārire forces based in the Urewera Ranges sought to cross the Kāingaroa Plains to reach the Waikato. However, the plains were Te Arawa territory. Any attempt by Pai Mārire forces to go to the King Country, at that time consolidating a recovery at the end of the Waikato campaigns, was strategically dangerous from the point of view of the colonial forces and Te Arawa, although only kūpapa became involved. The Pai Mārire from Whakatohea and Tūhoe on one side, and Ngāti Manawa and Ngāti Rangitihi of Te Arawa (from the eastern Kāingaroa Plains), on the other, built fortifications on or near the Te Taupiri ridgeline. One of these, known as Te Tapiri, was occupied by 
Ngāti Manawa for some weeks in 1865.
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It was one of two defensive positions which faced the Pai Mārire positions about 2 km away towards the Whirinaki Valley. The Ngāti Manawa raids on the opposing positions were successful, and they were able to withdraw from their own, tactically difficult positions having prevented the Pai Mārire incursion.
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In 1869, in the same valley, Colonel Whitmore entered the Urewera in pursuit of Te Kooti Arikirangi.


24
 The defensive positions of Te Kooti's supporters were not fully manned for various reasons. One of them was 
Te Hārema (biblical Salem) lying just at the point in the Whirinaki Valley where the main land route (and present-day road) comes out of the main ranges. Te Hārema was a small, lightly fortified position, containing several large                
                


                            

[image: Te Hārema, a Ngāti Whare pā near Te Whaiti, Whirinaki Valley]

Te Hārema, a Ngāti Whare pā near Te Whaiti, Whirinaki Valley

This pā, occupied by supporters of Te Kooti Arikirangi, was attacked by Armed Constabulary and Arawa kūpapa in 1869. The original site recorders noted 16 rectangular depressions, indicating house floors, within the defended perimeter, but only a few can be detected in the aerial photograph. In the lower left corner of the fortification and at top are the U-shaped earth walls of a large semi-subterranean whare. The pā is encircled by a road bulldozed to mark its position in the course of forestry operations. The breastwork, largely without any form of ditch except on the top left, is of more or less rectangular shape, and lies within the perimeter created by the bulldozed road.


                            


                            

[image: Te Tapiri, a Ngāti Manawa pā of 1865 on the route from the Urewera Ranges and Whirinaki River to the Kāingaroa Plains]

Te Tapiri, a 
Ngāti Manawa pā of 1865 on the route from the Urewera Ranges and Whirinaki River to the Kāingaroa Plains

This pā is a good example of a fortification created by a simple interior trench and external breastwork forming the defensive perimeter. The site is some 60 by 15 m in plan. Within the defensive perimeter, the U-shaped earthen walls of three whare can be seen. At the southern and northern ends there were also rifle pits (probably roofed) immediately inside the breastwork and linked by the rifle trench. Although there are some slight buttresses and traverses in the perimeter breastwork, this site would have been subject to enfilading fire from a slightly higher hill some 150 m to the south if it had not been occupied by Ngāti Rangitihi, Te Arawa allies of Ngāti Manawa.


                            


                earth-walled whare and many small ones within a perimeter breastwork, all of which show clearly in a remarkable low-level vertical aerial photograph taken in the course of a forestry burn-off.

                        
Near Rotoaira, between Lake Taupō and Tongariro, several fortifications were built by Te Kooti Arikirangi and by European and kūpapa forces in the final stages of the land wars. One of these was Te Pōrere, named after the locality Te Pōrere a Rereao, the site of the last engagement against Te Kooti in 1869.
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 Te Wehengaiti, another pā close by, was formed by a perimeter of rifle trenches set at the edge of a low flat-topped hill,


26
 illustrated in chapter 6.

                        
Te Pōrere lies on the western flanks of the Rotoaira basin, south-west of Lake Taupō. The two main sites in the reserve complex
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 exhibit the irregular pattern of Māori trench and breastwork.
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 The upper defensive work is similar to a redoubt, departing somewhat from the rectangular plan, and was built with tall parapets and flanking angles. The photographs used here were taken by the late Ormond Wilson, a former chairman of the Historic Places Trust, not long after the site had been cleared of fern and the breastwork restored by the Trust in 1961.
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The redoubt, taken with the loss of only four of the attacking force, appears to have been a relatively ineffective fortification.
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 Two primary reasons have been put forward. First, the poor loopholes through which the defenders' guns had to be fired did not allow for satisfactory pointing of the defenders' guns. The walls were 2.2 m high and 1 m or more wide at the top, so that a loophole towards the base would have to be very large at the interior end to accommodate the movement of the butt needed to manoeuvre the gun. The walls were too high to allow firing over the top. Second, the exact disposition of the flanking angles seems to have been defective.
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 Any redoubt built on a hill slope faces problems with identifying the perfect location—one that gives maximum field of fire without exposing the defenders. In this case, the redoubt has a poor field of view of the slope immediately to its east, but clear views to the southwest from which came the deciding offensive attack. The photographs here illustrate this point perfectly.

                        
The inadequate design of the redoubt may not have been the main problem for the defenders. The confusion of the defenders and the better rifles of the attackers and their numbers, coupled with insuperable design problems such as the loopholes, may have been the decisive factors. Once under the eastern walls of the redoubt and actively undermining, the attacking forces could not be dislodged and were able quickly to force an entry. Most importantly, in respect of the tactical sense of the defenders, they had occupied, and maintained what the attacking forces described as 'galling' gunfire from, the forest-margin to the north-west of the site. The location of the redoubt on that forest margin gave it a highly effective flanking line of defence, as the photograph again shows. Indeed, tactically, the redoubt might be seen as merely a forward defence for the forest edge. Te Kooti, being well aware of the result of siege at Ngatapa, would not have occupied a readily outflanked fortification as he did there. The proximity of the bush gave the fit and healthy within the fortification a chance to slip away into cover, which they did. The redoubts at Te Pōrere were therefore only part of a solution to an immediate tactical difficulty faced by Te Kooti, and the overall sureness of his approach to his own safety and that of his inner circle cannot be doubted. His was not a war fought in set-piece fortifications.

                        


                        

[image: Te Pōrere in its landscape setting]

Te Pōrere in its landscape setting

The redoubt is in the foreground. It lies on the edge of the Rotoaira basin with an excellent tactical outlook. Behind the redoubt is the forest into which Te Kooti Arikirangi escaped in the course of the fighting. The European and kūpapa forces attacked from the slopes to the right (east) and also from the south (left foreground). Supporters of Te Kooti occupied both the redoubt and the forest to the northwest of the site. The redoubt is about 30 m across and the parapets were originally just under 2.2 m high. The view is to the north.


                        


                        

[image: ]
The main redoubt viewed from the north-east. Wanganui and Ngāti Kahungūnu kūpapa attacked from the left up the slope, while Te Arawa and the Armed Constabulary attacked from the right over fairly level ground. The flanking angles at opposite corners do not offer a good defensive field of fire along the eastern (left) or western faces of the parapet. Loopholes had been made through the parapet but they were too restricted in the field of fire offered. Once up under the cover of the breastworks, the attacking forces were able to undermine them and gain entry to the interior.


                        


                        

[image: The lower rifle trenches and breastworks at Te Pōrere]
The lower rifle trenches and breastworks at 
Te Pōrere

The rather unusual plan shows some attempt to create bastions or flanking angles; the extension to the right commands much of the slope leading up to the rectangular extension on the near left, and vice versa. Otherwise this site is a characteristic if small example of the knots of rifle trenches that comprised many Maori fortifications. These trenches were relatively weakly defended at the time of the attack, with most of Te Kooti Arikirangi's force retreating to the upper redoubt.
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East Coast
                    

                    

                        
The East Coast region is bounded by the Urewera, Huiarau and Raukumara Ranges in the west,, and runs from Cape Runaway in the north, south towards Māhia Peninsula. The country is built mainly on relatively young sedimentary rocks with a light coating of ash from the Taupō volcanic region. The ash is important in soil formation on the less steep country, and without it, the soils would be less suited to Māori horticulture. The rocks are mainly mudstone with some geological layers being very slippery when wet, leading to a severe erosion problem,


1
 and outstanding settlement opportunities on alluvial plains formed by the product of the erosion. The important rivers, from south to north, are the Waipāoa (and its tributaries), Uawa and Waiapu, all of which have wide valley floors. Along with the coastal strip these were the most important areas of settlement. In the river valleys, Māori settled well into the main ranges up to 40 km from the coast, but settlement away from the rivers was sparse.


2
 Settlement was also sparse where the coastal strip is narrow or dominated by cliffs.

                        
Important themes that can be followed in more detail using aerial photographs of the East Coast are traditional sites, the records of Māori sites from the 1769 visit of the 
Endeavour, storage pits and horticulture, settlement and pā in river valleys, and the nineteenth-century fortifications associated with Pai Mārire, and later Te Kooti Arikirangi.

                        
Hikurangi is among the most important traditional sites. Whāngārā is a landing place of the canoes Toko-maru and Mātaatua in one version of their voyages.
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 The small island off Whāngārā beach, Te Ana ō Paikea, is another landscape feature of great traditional significance. Paikea, after whom the island is named, is an ancestor common to both Ngāti Porou and the broader
                
[image: ]

                            


                            

[image: Whāngārā village and the island, Te Ana ō Paikea, north of Gisborne]

Whāngārā village and the island, 
Te Ana ō Paikea, north of Gisborne

The island, bottom right, looks like the whale which rescued Paikea from a sabotaged and sinking canoe. The island has also been a naturally well-defended pā. Terraces, probably for houses, are highlighted by shadow near the peak of the island. There is also a pā, Wai Mihia, by the Waiōmoko River on the mainland. Its ditches and banks, enclosing the river bank, can be detected on the extreme right of the broad bend of the river (partially obscured by hills) and left of the road. The view is to the west.

                                                                
                Ngāi Tahu and Rangitāne tribal groupings.
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 In a Rangitāne traditional narrative, the naming of the landscape is expressed:

                        

                            

                                
Haramai, e tama! E piki ki runga 6 Hiku-rangi, o Ao-rangi;


                                
He ingoa ia no Hiku-rangi mai i Tawhiti, na o kau i tapa. . . .


                                
Ko te ara tena i whakaterea mai ai o tipuna


                                
E te kauika tangaroa, te urunga tapu o Pai-kea. . . .


                                
Haramai, e tama! E huri to aroaro ki te uranga mai o te ra,


                                
Ki Turanga-nui a Rua, ki Whāngārā;


                                
Ehara i konei, he ingoa whakahua no Hawa-iki-nui a Rua-matua,


                                
Ka waiho nei hei papa mo te kakano o kōrau a Ira-nui,


                                
Hei papa mo te kūmara.....
                            

                            

                                
Come, O son, ascend the peaks of Hikurangi and Aorangi;


                                
"Tis a name from Hikurangi from afar so called by your forbears. . . .


                                
That was the course upon which your ancestors voyaged hither


                                
Upon the deep sea school-of-whales, steered by the sacred ritual of Paikea,


                                
Which becalmed the sea-ways across the billowing-ocean.


                                
Come, O son! Turn towards the rising-sun,


                                
Towards the renowned Turanga of Rua, and to Whāngārā;


                                
'Tis not of this land, the name is from Hawai-iki-of-renown of Rua-matua


                                
'Twas made into a plot for the kōrau seed of Ira-nui,


                                
'Twas the plot for the kūmara... .
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[image: Wai Mihia, a pā on the banks of Waiōmoko River, Whāngārā]

Wai Mihia, a pā on the banks of Waiōmoko River, 
Whāngārā

This pā showed on the lower reaches of the river in the previous view. The pā has been created by right-angled sections of ditch and bank enclosing the main river on the right and the tributary stream in the foreground. Additional areas have been enclosed by further sections of ditch and bank, now partly destroyed, furthest from camera. The overall area is estimated to be 60 by 25 m. The pā is in thistles, obscuring some features. The view is to the east.


                        
The hills, islands and cliffs at the entrances to Uawa (Tolaga Bay) and Tūranganui (Poverty Bay) are likewise full of traditional references. There is a hill with the same name, Tītīrangi, at the entrance to both bays. Tītīrangi and Whāngārā are both references to places in Hawaiiki, as the tradition indicates. The Waipāoa River is a reference to Pāoa, one of the important ancestors of the Gisborne area and a leader of the Horouta canoe.
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In 1769 the East Coast was the site of the first landings from the 
Endeavour. The comments in the journals of Cook, Banks and Monkhouse (the ship's surgeon) are of the greatest significance for an archaeological understanding of Māori settlement pattern, artefacts, gardening and fortification at that time. Some of these comments related to features that may be seen in aerial photographs, particularly gardening and pā.
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 The East Coast has numerous ridge or hill pā, although these tend not to be very heavily sculpted into the slopes, especially when compared with the neighbouring Bay of Plenty. James Cook and Joseph Banks, not knowing their function at the time, recorded the hills and ridges as being 'fenced', rather than fortified or having ditches.
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The photograph here shows the pā on the small peninsula forming the northern side of Cooks Cove. Banks was puzzled by the palisades that he found on the peninsula. In his journal he described them:

                        

                            
... went to the top of the hill above the watering place to see a fence of poles which we had observed from the ship. ... on a hill almost inaccessible by Wood & Steepness, we however climbed it & found several deserted houses near the rails, which only consisted of Poles of 14 or 16 feet high set in 2 rows, each pole 10 feet from the next, the 2 rows were about 6 feet distant.. . . this rail work with a Ditch which was parallel to it, went about 100 Yards down the hill in a kind of Curve, but for what purpose it had been intended I could not at all guess.. . .
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The ridge on which this structure stood can be identified in aerial photographs. It was, despite Banks' puz-
                


                            

[image: Top left. Cooks Cove and the pā on the northern peninsula]

Top left. 
Cooks Cove and the pā on the northern peninsula

The view is to the north-east; Cooks Cove is on the right and Tolaga Bay on the left. The peninsula consists of a large uplifted mass on which three ridges run south (down to the right) from the main ridge along the head of the cliff to the north. The peninsula is naturally steep-sided all around, with small cliffed steps to the south; the only natural weak point is the small valley (here obscured by the closest ridge) which runs down to the head of the cove. Terraces and pits ('deserted houses') occur on these ridges. Joseph Banks' 'fence of poles' probably ran along the curve of the nearest ridge above the very steep face lying towards the camera viewpoint. The Historic Places Trust obelisk marking Cook's visit can just be detected near the pond on the ridge lower right.


Bottom left. The outer part of the 
Cooks Cove peninsula

The terraces on the ridges are plain. Halfway down the lefthand ridge, silhouetted against the stony beach just left of centre, is a defensive ditch and scarp. Banks' fence ran down a ridge similar to the ridge on the right (the actual ridge is out of view to the right). The view is to the southeast and the cove is about 100 m across.


                            


                zlement, the outer defensive perimeter of a broad area of settlement on the several narrow ridges of the peninsula. The peninsula is naturally steep-sided with much of the potential defensive perimeter formed by cliffs up to 25 m high. Terraces which may be the sites of Banks' houses show clearly, particularly on the innermost part of the defended area. This outer part of the peninsula also appears to have had a palisade rendered as a brush fence (probably inadequately) in the 
Endeavour drawings.
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The 
Endeavour observers noted only very small settlements, of a size that might now be associated with a whānau. Unfortunately, Cook and Banks and their fellow observers did not travel far inland, up the rivers. Opportunities to do so, at both Poverty Bay and Tolaga Bay, were for some reason not taken.
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 Had they done so, they would have seen much bigger sites and settlement population numbers.


12
 At this period, on the Tūranganui (Gisborne) plains there were pā on the river banks and the broad ridges where the main rivers first emerge from the narrow valleys of the hill country. At these points, major floods had deposited large fans of silt. On the principal fan at Waerenga ā Hika and the smaller fans, 10 km inland from Gisborne, there are radiocarbon dates for settlement as early as 1250, although the pā of course are later in age. The wider settlement on the alluvial fans can be traced from the extent of the umu or earth ovens that show as wide black patches in aerial photographs of ploughed areas taken in the 1940s and 1950s.
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 The Waerenga ā Hika flats and the surrounding hill country were the sites of very extensive gardening in pre-European and later times. The low broad ridges in this vicinity were the location of large pā with many kūmara storage pits.
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Further up the Waipāoa River towards the localities of Pūhā and Mangatū, smaller numbers of large pā and many small pā occur. They usually enclose the terrace edge with an open-sided rectangular length of ditch and bank. In one case, near Pūhā, a pā occupies a flat-topped 'island' formed in this terrace. This pā, probably called Whenuanui,
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 has never been ploughed and shows the pattern of raised-rim storage pits, complete with drains, very clearly; it was illustrated in chapter 4 on horticulture. Another example is on the coast at Pouawa, just north of Gisborne, where a triple ditch and bank cuts off a point or headland in the high terrace.

                        
In the lower courses of the main rivers, the pattern of pā seen on the high terrace is rarely seen today, since many such defences have been ploughed out. However, there is a group of four pā, in two pairs, in the meandering lower reaches of the Maraetaha River. These date from the period 1600-50.


16
 People in them would have taken advantage of the compound defensive effect of the river and of the further defences immediately across it.

                        


                        

[image: Pā on coastal high terrace near Pouawa, north of Gisborne]
Pā on coastal high terrace near 
Pouawa, north of Gisborne

A rare example on the East Coast of a triple ditch and bank defence, probably dictated by the flat access at this point. The defended area (to left of the ditch and bank) is about 70 m long by 40 m across. The flat strip marked by the shadowed scarp in the foreground is a natural slump, and the ditches and banks run across it. The relatively narrow defensive ditches suggest that the site may be nineteenth century in origin, in which case a triple line, concentrating the defender's musket-fire, would have been possible. The interior of the pā shows at least six raised-rim pits. The faint criss-cross pattern on the paddocks to right of the pā results from recent giant-discing. Fortunately, the discing has not entered the perimeter of the pā, although a road has breached the ditch and bank towards the far end. The view is to the north.


                        


                        
On some occasions, there may have been rivalry between hapū. In such cases, the closely placed fortifications would have defended hapū from hapū.
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 On the abandoned course of the Te Arai River, near Manutuke on the south-western margin of the Waipāoa Plains, an intricate meander also had a fine example of such a pā. This pā, Tapui, dates to the same period as the Maraetaha pā and survives in good condition.
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 Lying on the downstream end of the swampy ribbon of the abandoned river course (abandoned in the twelfth century, long before occupation), it seems now to break the rule that major sites will have good access from sea or river transport. Its distance from the sea or river is misleading. The rerouting of the Waipāoa River course, farm drainage and subsequent erosion in the modern period from the adjacent small river valley to the south-west, have filled in the river and estuary beds. In fact, Tapui was once within easy reach of the estuary of the Waipāoa River, and its location is readily explained by that factor.

                    

                    

                        
Horticulture

                        
Storage pits can be seen everywhere in vast numbers on the East Coast, particularly along the coastal ridges and around rivers. As many as 80 pits can be seen together in a single group, sometimes within the defensive perimeter of a single pā. An example is illustrated here of a pā near Tūpāroa in the Waiapu district. Pits are common on ridge ends near alluvial soils, where they indicate the use of these soils for gardening. Pits are also found in smaller numbers in isolated clusters, away from the main areas of settlement and pā. Occasionally an isolated pā will have a small number of pits in its vicinity, probably used at the same time as the pā. It is difficult to illustrate this pattern because of its extensive nature.
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On the East Coast, soils are usually quite fine and silty with little stone. Any gardening structures such as the mounds or rows seen from the 
Endeavour by Banks and Monkhouse in 1769 would quickly erode. Opportunities to detect gardening forms of the type seen in the volcanic areas of the far north or the stony coastal strip of the Wairarapa are therefore lacking. However, in the Cape Runaway vicinity is an area of stony soils, unique in the region because of their volcanic origin. Stone rows were created running for 100 to 200 m from the foot of the very steep hill slopes to the rocky shore. The soils between these rows, deep and full of small stones, warm very rapidly in spring, while the rows themselves dry out. Occasionally, the spacing between the rows at the top of a fan is closer than that known elsewhere in New Zealand, for example Palliser Bay, suggesting a function both in the gardening itself (such as support for vines) and clearance of stones from the soil. A more normal spacing is about 12 m. Photographs taken in spring show the pattern of the rows very clearly


20
 because the stone rows have dead yellow grass on them while the garden fields between are still green. The setting of such gardens, just behind the shoreline at the foot of very steep slopes, is obvious in the early drawings from the 
Endeavour of Anaura Bay to the south.
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Nineteenth-century sites

                        
The river flats had quite extensive settlement away from the coastal strip throughout the nineteenth century. At Tolaga Bay, Waiapu and on the Gisborne plains, there were important stretches of settlement along the lower courses of the river within 5 km of the coast, including papakainga at Manutuke and Matawhero (the latter no longer settled by Māori). Tapui, already illustrated, was also the site of nineteenth-century settlement.


22
 From the 1830s the river valleys were the locations of important Anglican Mission settlements at Waerenga ā Hika and also at Rangitukia in the Waiapu valley.

                        
Waerenga ā Hika continued to be the location of Māori settlement in the nineteenth century. In 1865 combined European and Ngāti Porou and Rongowhakaata
                


                            

[image: Tapui, a pā created by multiple ditches and banks on interlocking bends of the old course of the Te Arai River, near Manūtūke]

Tapui, a pā created by multiple ditches and banks on interlocking bends of the old course of the Te Arai River, near Manūtūke

The banks of the river are slightly obscured by young willows in this 1948 aerial photograph. Two curved, interlocking points have been defended by ditches and banks. On the left (west) a rectangular section of double ditch and bank has been constructed enclosing the point and some additional area. Three separate lines of ditch and bank enclose the point on the right bank of the river, the innermost obscured by willows. There is a further rectangular section of ploughed-out ditch and bank to the north of the easternmost defences (top right). There may also have been defences on the broad point to the south among the regular array of white blobs. The road is 6 m wide and the total area of the pā (including the enclosed water) is about 300 by 200 m. The water in the river-bed is ponded and its light colour is caused either by a surface-growing weed or muddy floodwater, compounded by the loss of grey-tone variation in the archived transparency from which the photograph is taken.


                            


                kūpapa fought against Pai Mārire forces from Rongo-whakaata and Te Aitanga a Māhaki.
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 The exact location of the pā occupied by the Pai Mārire forces in this battle has proved to be a puzzle, which can be solved using aerial photographs. James Cowan visited this locality in the 1920s when a good proportion of the extended fortification may have been intact.


24
 However, his sketch is almost certainly a reconstruction based on the full eyewitness accounts of this battle. It is speculative in much of its detail and cannot be readily squared with the aerial photograph evidence.

                        
A pā survived at 
Waerenga ā Hika up until the early 1950s, when it was destroyed by ploughing. Showing clearly in a vertical aerial photograph of 1948, it was a typical rectangular enclosure of the former 
(river bank, offering a natural defensive scarp 6 m in height, with a single defensive ditch and bank. Pā like this were starting to be built from at least the early seventeenth century on the Waipāoa River and elsewhere.
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 Another feature indicating a pre-European origin is its location at the down-river end of a cut-off loop of the Waipāoa River. The upper end of the loop was higher, filled with silt from floods from the period after the loop was cut off, and therefore dry ground. Near the pā, in contrast, was a narrow lakelet with swampy margins. Eels would have lived in it, providing an ideally placed resource base for the pā.

                        
However, in the cemetery close to


26
 Saint Luke's Anglican Church, about 200 m from the fortification describable from the 1948 photograph, is a further fortification. The modern graves, with their markers, flowers and children's plastic toys, lie towards the road. To their rear, towards the old river bank, the ground is bare of visible markers. This area is separated from the rest by the faint trace of a ditch and bank, parallel to the old river bank and 1 to 2 m wide—the rifle trench of the original fortification.
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 The enclosed area is the site of the graves of the many dead of this battle, since the Māori dead were buried in the fortification itself. In the 1948 aerial photograph, in the field between the graveyard and the pre-European pā, the corresponding area is also fenced off and lies in tall grass. The two areas so delineated comprise an area consistent with the size of the original fortification, and more or less adjoining the pre-European one. It is probable therefore that there were two adjoining pā here, and that the pā showing in the 1948 aerial photograph is not the one occupied by Pai Mārire in 1865.
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 The true pā attacked by European and kūpapa forces was immediately to the north and in the area of the modern cemetery.

                        
Colonial and kūpapa forces also fought against Te Kooti Arikirangi at Ngatapa, in steep hill country about 40 km south-west of Gisborne, in December 1868. The encounter was preceded by an engagement at Makaretu near Rere, 7 km to the south-east. Ngatapa was developed from an earlier pre-European pā occupying the sloping triangular summit of a hill.


29
 The steep slopes and cliffs that have been so often remarked upon, the lines of defence and the offensive saps, can all be seen in the aerial photograph. The site has five defensive rifle trenches, totalling some 300 m in length, excluding a natural scarp which may also have had defensive value. The pā was occupied by as many as 250 men, so this defensive capacity was well used. A direct assault up the south-east slopes was not possible because of the defensive firepower that could be mustered. The attacking forces therefore out-flanked the pā from the southwest and north, and built narrow saps from the natural scarp at the southern foot of the fortification to gain the opportunity of enfilading fire along and entry to the defensive trenches. Mortars were brought up to the natural scarp but could not be used because of the close range—
                


                            

[image: A pā with many pits near Tūpāroa, Waiapu district]
A pā with many pits near 
Tūpāroa, Waiapu district

Described by the original site recorders, Anne Leahy and Wendy Walsh, as 'magnificent', this site demonstrates the degree to which pits are sometimes found packed into pā. The pits are about 5 m long by 2 m wide and most are of the raised-rim variety. In this view, the defensive elements of the site are not pronounced but there is a transverse ditch on the level ridge on the right. Elsewhere the potential defensive perimeter of the site is sharply delineated by the relatively steep sides of the ridges. Towards the centre of the site, on the broad ridge running towards the camera, the larger open rectangular areas with no rims are probably house platforms. The view is to the east.


                            


                            

[image: Raised-rim pits on a ridge near Patutahi, Gisborne Plains]
Raised-rim pits on a ridge near 
Patutahi, Gisborne Plains

The pits are large (up to 5 m square) and lie on one arm of a large pā, Hanganui a Tara. At the foot of the pā are the fertile, well drained soils of the fan created by the Whakaahu River {
left, out of picture). Shell from a midden on the flats here has given a radiocarbon date of 1300. The view is to the north-east.


                            


                            

[image: Garden stone rows on the Pōtikirua Block, near Cape Runaway]
Garden stone rows on the Pōtikirua Block, near Cape Runaway

The soils near Cape Runaway are stony, quite unlike those in most other areas of the East Coast. The steep inland hills confined gardening to a very narrow strip. Plots were arranged by placing stones from the cleared soil down the slope in rows. The topsoil between the rows on this coastal strip is very deep, as much as 40 cm, and the slopes face due north. They would have warmed very rapidly in spring and ensured a long growing season. Small settlements consisting of pits and terraces typically occupy the edges of the gullies in this landscape, but are not obvious in this photograph.

                                                                                                                                
                the bombs over-shooting the pā and landing amongst the attacking troops on the south-west slopes.

                        
For several days of rain, the two forces lay within 15 m of each other. Te Kooti Arikirangi and others eventually escaped over the north-eastern cliff, leaving weaker members of his force behind. The people who escaped and were caught in the chase were summarily shot by the kūpapa force. Those in the pā (mainly women and children) were taken prisoner. I recorded this pā in the course of a visit in 1990, and I noted that it was an outstanding surviving example of the Colonial and kūpapa forces' wish to engage Te Kooti Arikirangi, and to force a finish to his armed campaigns. He suffered a punishing defeat here—it can be felt at the site because it is so close to the condition it was in at the end of the fighting.

                        


                        

[image: The pā at Waerenga ā Hika, scene of fighting in 1865]
The pā at 
Waerenga ā Hika, scene of fighting in 1865

The photograph was taken in 1948 after severe flooding, with the iagoon' showing as a silty lake bed. The ditch and bank of a pre-European pā, forming a rectangle about 90 by 60 m in plan, shows clearly. The bank is far higher than that shown on contemporary photographs of the pā of 1865, however. The other, second pā extended some 150 m to the north, covering part of the modern graveyard, top right, extending from the road to the river bank. The Anglican mission station and school was at middle right, east of the road. The road is about 18 m across, and the modern Anglican Church, Saint Luke's, is the large building with the distinctive curved driveway to its rear.


                        


                        

[image: Ngātapa, site of Te Kooti Arikirangi's defeat in January 1869]

Ngātapa, site of 
Te Kooti Arikirangi's defeat in January 1869

Two sides of the triangular defended area were cliffed, offering strong natural defences. The third sloped down to the south-east with only a natural slump-scarp offering a potential defensive line. This line appears to have been too long and to have enclosed too large an area for practicable defence. This outer defensive line was abandoned early in the fighting. The main defences were the three or four prominent lines of ditch and/or breastwork at the summit of the hill. The attacking forces cut off the escape from the rear by putting in two lines of trenches on the narrow northern ridge, which otherwise offered a natural escape route, and occupied the south-western slopes below the cliff. Saps show in the centre of the slump-scarp (scrub-dotted), traversing uphill and to the west of the first defensive rifle trench. The saps brought the attackers over the exposed crest of the natural scarp up to the defensive lines. A second sap or communication trench runs from the intermediate defensive line to the double ditch near the summit. The photograph was taken in 1952. An oblique colour photograph is on 
page 204.
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[introduction]



                        
The East Coast region is bounded by the Urewera, Huiarau and Raukumara Ranges in the west,, and runs from Cape Runaway in the north, south towards Māhia Peninsula. The country is built mainly on relatively young sedimentary rocks with a light coating of ash from the Taupō volcanic region. The ash is important in soil formation on the less steep country, and without it, the soils would be less suited to Māori horticulture. The rocks are mainly mudstone with some geological layers being very slippery when wet, leading to a severe erosion problem,


1
 and outstanding settlement opportunities on alluvial plains formed by the product of the erosion. The important rivers, from south to north, are the Waipāoa (and its tributaries), Uawa and Waiapu, all of which have wide valley floors. Along with the coastal strip these were the most important areas of settlement. In the river valleys, Māori settled well into the main ranges up to 40 km from the coast, but settlement away from the rivers was sparse.


2
 Settlement was also sparse where the coastal strip is narrow or dominated by cliffs.

                        
Important themes that can be followed in more detail using aerial photographs of the East Coast are traditional sites, the records of Māori sites from the 1769 visit of the 
Endeavour, storage pits and horticulture, settlement and pā in river valleys, and the nineteenth-century fortifications associated with Pai Mārire, and later Te Kooti Arikirangi.

                        
Hikurangi is among the most important traditional sites. Whāngārā is a landing place of the canoes Toko-maru and Mātaatua in one version of their voyages.


3
 The small island off Whāngārā beach, Te Ana ō Paikea, is another landscape feature of great traditional significance. Paikea, after whom the island is named, is an ancestor common to both Ngāti Porou and the broader
                
[image: ]

                            


                            

[image: Whāngārā village and the island, Te Ana ō Paikea, north of Gisborne]

Whāngārā village and the island, 
Te Ana ō Paikea, north of Gisborne

The island, bottom right, looks like the whale which rescued Paikea from a sabotaged and sinking canoe. The island has also been a naturally well-defended pā. Terraces, probably for houses, are highlighted by shadow near the peak of the island. There is also a pā, Wai Mihia, by the Waiōmoko River on the mainland. Its ditches and banks, enclosing the river bank, can be detected on the extreme right of the broad bend of the river (partially obscured by hills) and left of the road. The view is to the west.

                                                                
                Ngāi Tahu and Rangitāne tribal groupings.


4
 In a Rangitāne traditional narrative, the naming of the landscape is expressed:

                        

                            

                                
Haramai, e tama! E piki ki runga 6 Hiku-rangi, o Ao-rangi;


                                
He ingoa ia no Hiku-rangi mai i Tawhiti, na o kau i tapa. . . .


                                
Ko te ara tena i whakaterea mai ai o tipuna


                                
E te kauika tangaroa, te urunga tapu o Pai-kea. . . .


                                
Haramai, e tama! E huri to aroaro ki te uranga mai o te ra,


                                
Ki Turanga-nui a Rua, ki Whāngārā;


                                
Ehara i konei, he ingoa whakahua no Hawa-iki-nui a Rua-matua,


                                
Ka waiho nei hei papa mo te kakano o kōrau a Ira-nui,


                                
Hei papa mo te kūmara.....
                            

                            

                                
Come, O son, ascend the peaks of Hikurangi and Aorangi;


                                
"Tis a name from Hikurangi from afar so called by your forbears. . . .


                                
That was the course upon which your ancestors voyaged hither


                                
Upon the deep sea school-of-whales, steered by the sacred ritual of Paikea,


                                
Which becalmed the sea-ways across the billowing-ocean.


                                
Come, O son! Turn towards the rising-sun,


                                
Towards the renowned Turanga of Rua, and to Whāngārā;


                                
'Tis not of this land, the name is from Hawai-iki-of-renown of Rua-matua


                                
'Twas made into a plot for the kōrau seed of Ira-nui,


                                
'Twas the plot for the kūmara... .
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[image: Wai Mihia, a pā on the banks of Waiōmoko River, Whāngārā]

Wai Mihia, a pā on the banks of Waiōmoko River, 
Whāngārā

This pā showed on the lower reaches of the river in the previous view. The pā has been created by right-angled sections of ditch and bank enclosing the main river on the right and the tributary stream in the foreground. Additional areas have been enclosed by further sections of ditch and bank, now partly destroyed, furthest from camera. The overall area is estimated to be 60 by 25 m. The pā is in thistles, obscuring some features. The view is to the east.


                        
The hills, islands and cliffs at the entrances to Uawa (Tolaga Bay) and Tūranganui (Poverty Bay) are likewise full of traditional references. There is a hill with the same name, Tītīrangi, at the entrance to both bays. Tītīrangi and Whāngārā are both references to places in Hawaiiki, as the tradition indicates. The Waipāoa River is a reference to Pāoa, one of the important ancestors of the Gisborne area and a leader of the Horouta canoe.
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In 1769 the East Coast was the site of the first landings from the 
Endeavour. The comments in the journals of Cook, Banks and Monkhouse (the ship's surgeon) are of the greatest significance for an archaeological understanding of Māori settlement pattern, artefacts, gardening and fortification at that time. Some of these comments related to features that may be seen in aerial photographs, particularly gardening and pā.
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 The East Coast has numerous ridge or hill pā, although these tend not to be very heavily sculpted into the slopes, especially when compared with the neighbouring Bay of Plenty. James Cook and Joseph Banks, not knowing their function at the time, recorded the hills and ridges as being 'fenced', rather than fortified or having ditches.
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The photograph here shows the pā on the small peninsula forming the northern side of Cooks Cove. Banks was puzzled by the palisades that he found on the peninsula. In his journal he described them:

                        

                            
... went to the top of the hill above the watering place to see a fence of poles which we had observed from the ship. ... on a hill almost inaccessible by Wood & Steepness, we however climbed it & found several deserted houses near the rails, which only consisted of Poles of 14 or 16 feet high set in 2 rows, each pole 10 feet from the next, the 2 rows were about 6 feet distant.. . . this rail work with a Ditch which was parallel to it, went about 100 Yards down the hill in a kind of Curve, but for what purpose it had been intended I could not at all guess.. . .
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The ridge on which this structure stood can be identified in aerial photographs. It was, despite Banks' puz-
                


                            

[image: Top left. Cooks Cove and the pā on the northern peninsula]

Top left. 
Cooks Cove and the pā on the northern peninsula

The view is to the north-east; Cooks Cove is on the right and Tolaga Bay on the left. The peninsula consists of a large uplifted mass on which three ridges run south (down to the right) from the main ridge along the head of the cliff to the north. The peninsula is naturally steep-sided all around, with small cliffed steps to the south; the only natural weak point is the small valley (here obscured by the closest ridge) which runs down to the head of the cove. Terraces and pits ('deserted houses') occur on these ridges. Joseph Banks' 'fence of poles' probably ran along the curve of the nearest ridge above the very steep face lying towards the camera viewpoint. The Historic Places Trust obelisk marking Cook's visit can just be detected near the pond on the ridge lower right.


Bottom left. The outer part of the 
Cooks Cove peninsula

The terraces on the ridges are plain. Halfway down the lefthand ridge, silhouetted against the stony beach just left of centre, is a defensive ditch and scarp. Banks' fence ran down a ridge similar to the ridge on the right (the actual ridge is out of view to the right). The view is to the southeast and the cove is about 100 m across.


                            


                zlement, the outer defensive perimeter of a broad area of settlement on the several narrow ridges of the peninsula. The peninsula is naturally steep-sided with much of the potential defensive perimeter formed by cliffs up to 25 m high. Terraces which may be the sites of Banks' houses show clearly, particularly on the innermost part of the defended area. This outer part of the peninsula also appears to have had a palisade rendered as a brush fence (probably inadequately) in the 
Endeavour drawings.
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The 
Endeavour observers noted only very small settlements, of a size that might now be associated with a whānau. Unfortunately, Cook and Banks and their fellow observers did not travel far inland, up the rivers. Opportunities to do so, at both Poverty Bay and Tolaga Bay, were for some reason not taken.
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 Had they done so, they would have seen much bigger sites and settlement population numbers.


12
 At this period, on the Tūranganui (Gisborne) plains there were pā on the river banks and the broad ridges where the main rivers first emerge from the narrow valleys of the hill country. At these points, major floods had deposited large fans of silt. On the principal fan at Waerenga ā Hika and the smaller fans, 10 km inland from Gisborne, there are radiocarbon dates for settlement as early as 1250, although the pā of course are later in age. The wider settlement on the alluvial fans can be traced from the extent of the umu or earth ovens that show as wide black patches in aerial photographs of ploughed areas taken in the 1940s and 1950s.


13
 The Waerenga ā Hika flats and the surrounding hill country were the sites of very extensive gardening in pre-European and later times. The low broad ridges in this vicinity were the location of large pā with many kūmara storage pits.
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Further up the Waipāoa River towards the localities of Pūhā and Mangatū, smaller numbers of large pā and many small pā occur. They usually enclose the terrace edge with an open-sided rectangular length of ditch and bank. In one case, near Pūhā, a pā occupies a flat-topped 'island' formed in this terrace. This pā, probably called Whenuanui,


15
 has never been ploughed and shows the pattern of raised-rim storage pits, complete with drains, very clearly; it was illustrated in chapter 4 on horticulture. Another example is on the coast at Pouawa, just north of Gisborne, where a triple ditch and bank cuts off a point or headland in the high terrace.

                        
In the lower courses of the main rivers, the pattern of pā seen on the high terrace is rarely seen today, since many such defences have been ploughed out. However, there is a group of four pā, in two pairs, in the meandering lower reaches of the Maraetaha River. These date from the period 1600-50.


16
 People in them would have taken advantage of the compound defensive effect of the river and of the further defences immediately across it.

                        


                        

[image: Pā on coastal high terrace near Pouawa, north of Gisborne]
Pā on coastal high terrace near 
Pouawa, north of Gisborne

A rare example on the East Coast of a triple ditch and bank defence, probably dictated by the flat access at this point. The defended area (to left of the ditch and bank) is about 70 m long by 40 m across. The flat strip marked by the shadowed scarp in the foreground is a natural slump, and the ditches and banks run across it. The relatively narrow defensive ditches suggest that the site may be nineteenth century in origin, in which case a triple line, concentrating the defender's musket-fire, would have been possible. The interior of the pā shows at least six raised-rim pits. The faint criss-cross pattern on the paddocks to right of the pā results from recent giant-discing. Fortunately, the discing has not entered the perimeter of the pā, although a road has breached the ditch and bank towards the far end. The view is to the north.


                        


                        
On some occasions, there may have been rivalry between hapū. In such cases, the closely placed fortifications would have defended hapū from hapū.


17
 On the abandoned course of the Te Arai River, near Manutuke on the south-western margin of the Waipāoa Plains, an intricate meander also had a fine example of such a pā. This pā, Tapui, dates to the same period as the Maraetaha pā and survives in good condition.


18
 Lying on the downstream end of the swampy ribbon of the abandoned river course (abandoned in the twelfth century, long before occupation), it seems now to break the rule that major sites will have good access from sea or river transport. Its distance from the sea or river is misleading. The rerouting of the Waipāoa River course, farm drainage and subsequent erosion in the modern period from the adjacent small river valley to the south-west, have filled in the river and estuary beds. In fact, Tapui was once within easy reach of the estuary of the Waipāoa River, and its location is readily explained by that factor.
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Horticulture



                        
Horticulture

                        
Storage pits can be seen everywhere in vast numbers on the East Coast, particularly along the coastal ridges and around rivers. As many as 80 pits can be seen together in a single group, sometimes within the defensive perimeter of a single pā. An example is illustrated here of a pā near Tūpāroa in the Waiapu district. Pits are common on ridge ends near alluvial soils, where they indicate the use of these soils for gardening. Pits are also found in smaller numbers in isolated clusters, away from the main areas of settlement and pā. Occasionally an isolated pā will have a small number of pits in its vicinity, probably used at the same time as the pā. It is difficult to illustrate this pattern because of its extensive nature.
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On the East Coast, soils are usually quite fine and silty with little stone. Any gardening structures such as the mounds or rows seen from the 
Endeavour by Banks and Monkhouse in 1769 would quickly erode. Opportunities to detect gardening forms of the type seen in the volcanic areas of the far north or the stony coastal strip of the Wairarapa are therefore lacking. However, in the Cape Runaway vicinity is an area of stony soils, unique in the region because of their volcanic origin. Stone rows were created running for 100 to 200 m from the foot of the very steep hill slopes to the rocky shore. The soils between these rows, deep and full of small stones, warm very rapidly in spring, while the rows themselves dry out. Occasionally, the spacing between the rows at the top of a fan is closer than that known elsewhere in New Zealand, for example Palliser Bay, suggesting a function both in the gardening itself (such as support for vines) and clearance of stones from the soil. A more normal spacing is about 12 m. Photographs taken in spring show the pattern of the rows very clearly


20
 because the stone rows have dead yellow grass on them while the garden fields between are still green. The setting of such gardens, just behind the shoreline at the foot of very steep slopes, is obvious in the early drawings from the 
Endeavour of Anaura Bay to the south.
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Nineteenth-century sites

                        
The river flats had quite extensive settlement away from the coastal strip throughout the nineteenth century. At Tolaga Bay, Waiapu and on the Gisborne plains, there were important stretches of settlement along the lower courses of the river within 5 km of the coast, including papakainga at Manutuke and Matawhero (the latter no longer settled by Māori). Tapui, already illustrated, was also the site of nineteenth-century settlement.
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 From the 1830s the river valleys were the locations of important Anglican Mission settlements at Waerenga ā Hika and also at Rangitukia in the Waiapu valley.

                        
Waerenga ā Hika continued to be the location of Māori settlement in the nineteenth century. In 1865 combined European and Ngāti Porou and Rongowhakaata
                


                            

[image: Tapui, a pā created by multiple ditches and banks on interlocking bends of the old course of the Te Arai River, near Manūtūke]

Tapui, a pā created by multiple ditches and banks on interlocking bends of the old course of the Te Arai River, near Manūtūke

The banks of the river are slightly obscured by young willows in this 1948 aerial photograph. Two curved, interlocking points have been defended by ditches and banks. On the left (west) a rectangular section of double ditch and bank has been constructed enclosing the point and some additional area. Three separate lines of ditch and bank enclose the point on the right bank of the river, the innermost obscured by willows. There is a further rectangular section of ploughed-out ditch and bank to the north of the easternmost defences (top right). There may also have been defences on the broad point to the south among the regular array of white blobs. The road is 6 m wide and the total area of the pā (including the enclosed water) is about 300 by 200 m. The water in the river-bed is ponded and its light colour is caused either by a surface-growing weed or muddy floodwater, compounded by the loss of grey-tone variation in the archived transparency from which the photograph is taken.


                            


                kūpapa fought against Pai Mārire forces from Rongo-whakaata and Te Aitanga a Māhaki.
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 The exact location of the pā occupied by the Pai Mārire forces in this battle has proved to be a puzzle, which can be solved using aerial photographs. James Cowan visited this locality in the 1920s when a good proportion of the extended fortification may have been intact.


24
 However, his sketch is almost certainly a reconstruction based on the full eyewitness accounts of this battle. It is speculative in much of its detail and cannot be readily squared with the aerial photograph evidence.

                        
A pā survived at 
Waerenga ā Hika up until the early 1950s, when it was destroyed by ploughing. Showing clearly in a vertical aerial photograph of 1948, it was a typical rectangular enclosure of the former 
(river bank, offering a natural defensive scarp 6 m in height, with a single defensive ditch and bank. Pā like this were starting to be built from at least the early seventeenth century on the Waipāoa River and elsewhere.
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 Another feature indicating a pre-European origin is its location at the down-river end of a cut-off loop of the Waipāoa River. The upper end of the loop was higher, filled with silt from floods from the period after the loop was cut off, and therefore dry ground. Near the pā, in contrast, was a narrow lakelet with swampy margins. Eels would have lived in it, providing an ideally placed resource base for the pā.

                        
However, in the cemetery close to


26
 Saint Luke's Anglican Church, about 200 m from the fortification describable from the 1948 photograph, is a further fortification. The modern graves, with their markers, flowers and children's plastic toys, lie towards the road. To their rear, towards the old river bank, the ground is bare of visible markers. This area is separated from the rest by the faint trace of a ditch and bank, parallel to the old river bank and 1 to 2 m wide—the rifle trench of the original fortification.


27
 The enclosed area is the site of the graves of the many dead of this battle, since the Māori dead were buried in the fortification itself. In the 1948 aerial photograph, in the field between the graveyard and the pre-European pā, the corresponding area is also fenced off and lies in tall grass. The two areas so delineated comprise an area consistent with the size of the original fortification, and more or less adjoining the pre-European one. It is probable therefore that there were two adjoining pā here, and that the pā showing in the 1948 aerial photograph is not the one occupied by Pai Mārire in 1865.


28
 The true pā attacked by European and kūpapa forces was immediately to the north and in the area of the modern cemetery.

                        
Colonial and kūpapa forces also fought against Te Kooti Arikirangi at Ngatapa, in steep hill country about 40 km south-west of Gisborne, in December 1868. The encounter was preceded by an engagement at Makaretu near Rere, 7 km to the south-east. Ngatapa was developed from an earlier pre-European pā occupying the sloping triangular summit of a hill.


29
 The steep slopes and cliffs that have been so often remarked upon, the lines of defence and the offensive saps, can all be seen in the aerial photograph. The site has five defensive rifle trenches, totalling some 300 m in length, excluding a natural scarp which may also have had defensive value. The pā was occupied by as many as 250 men, so this defensive capacity was well used. A direct assault up the south-east slopes was not possible because of the defensive firepower that could be mustered. The attacking forces therefore out-flanked the pā from the southwest and north, and built narrow saps from the natural scarp at the southern foot of the fortification to gain the opportunity of enfilading fire along and entry to the defensive trenches. Mortars were brought up to the natural scarp but could not be used because of the close range—
                


                            

[image: A pā with many pits near Tūpāroa, Waiapu district]
A pā with many pits near 
Tūpāroa, Waiapu district

Described by the original site recorders, Anne Leahy and Wendy Walsh, as 'magnificent', this site demonstrates the degree to which pits are sometimes found packed into pā. The pits are about 5 m long by 2 m wide and most are of the raised-rim variety. In this view, the defensive elements of the site are not pronounced but there is a transverse ditch on the level ridge on the right. Elsewhere the potential defensive perimeter of the site is sharply delineated by the relatively steep sides of the ridges. Towards the centre of the site, on the broad ridge running towards the camera, the larger open rectangular areas with no rims are probably house platforms. The view is to the east.


                            


                            

[image: Raised-rim pits on a ridge near Patutahi, Gisborne Plains]
Raised-rim pits on a ridge near 
Patutahi, Gisborne Plains

The pits are large (up to 5 m square) and lie on one arm of a large pā, Hanganui a Tara. At the foot of the pā are the fertile, well drained soils of the fan created by the Whakaahu River {
left, out of picture). Shell from a midden on the flats here has given a radiocarbon date of 1300. The view is to the north-east.


                            


                            

[image: Garden stone rows on the Pōtikirua Block, near Cape Runaway]
Garden stone rows on the Pōtikirua Block, near Cape Runaway

The soils near Cape Runaway are stony, quite unlike those in most other areas of the East Coast. The steep inland hills confined gardening to a very narrow strip. Plots were arranged by placing stones from the cleared soil down the slope in rows. The topsoil between the rows on this coastal strip is very deep, as much as 40 cm, and the slopes face due north. They would have warmed very rapidly in spring and ensured a long growing season. Small settlements consisting of pits and terraces typically occupy the edges of the gullies in this landscape, but are not obvious in this photograph.

                                                                                                                                
                the bombs over-shooting the pā and landing amongst the attacking troops on the south-west slopes.

                        
For several days of rain, the two forces lay within 15 m of each other. Te Kooti Arikirangi and others eventually escaped over the north-eastern cliff, leaving weaker members of his force behind. The people who escaped and were caught in the chase were summarily shot by the kūpapa force. Those in the pā (mainly women and children) were taken prisoner. I recorded this pā in the course of a visit in 1990, and I noted that it was an outstanding surviving example of the Colonial and kūpapa forces' wish to engage Te Kooti Arikirangi, and to force a finish to his armed campaigns. He suffered a punishing defeat here—it can be felt at the site because it is so close to the condition it was in at the end of the fighting.

                        


                        

[image: The pā at Waerenga ā Hika, scene of fighting in 1865]
The pā at 
Waerenga ā Hika, scene of fighting in 1865

The photograph was taken in 1948 after severe flooding, with the iagoon' showing as a silty lake bed. The ditch and bank of a pre-European pā, forming a rectangle about 90 by 60 m in plan, shows clearly. The bank is far higher than that shown on contemporary photographs of the pā of 1865, however. The other, second pā extended some 150 m to the north, covering part of the modern graveyard, top right, extending from the road to the river bank. The Anglican mission station and school was at middle right, east of the road. The road is about 18 m across, and the modern Anglican Church, Saint Luke's, is the large building with the distinctive curved driveway to its rear.


                        


                        

[image: Ngātapa, site of Te Kooti Arikirangi's defeat in January 1869]

Ngātapa, site of 
Te Kooti Arikirangi's defeat in January 1869

Two sides of the triangular defended area were cliffed, offering strong natural defences. The third sloped down to the south-east with only a natural slump-scarp offering a potential defensive line. This line appears to have been too long and to have enclosed too large an area for practicable defence. This outer defensive line was abandoned early in the fighting. The main defences were the three or four prominent lines of ditch and/or breastwork at the summit of the hill. The attacking forces cut off the escape from the rear by putting in two lines of trenches on the narrow northern ridge, which otherwise offered a natural escape route, and occupied the south-western slopes below the cliff. Saps show in the centre of the slump-scarp (scrub-dotted), traversing uphill and to the west of the first defensive rifle trench. The saps brought the attackers over the exposed crest of the natural scarp up to the defensive lines. A second sap or communication trench runs from the intermediate defensive line to the double ditch near the summit. The photograph was taken in 1952. An oblique colour photograph is on 
page 204.
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Hawke's Bay
                    

                    

                        
Hawke's Bay has five main areas with a history of dense pre-European Māori settlement. From north to south, these are the Māhia Peninsula; the Wairoa River, a tributary of which runs into the hill country to Lake Wai-karemoana, and the coastal plain which runs east to Māhia Peninsula; the Hawke Bay coastal plains and the river valleys which run into the bay; the plains to the south of Hastings, including the areas around Lake Poukawa; and the coastal strip adjacent south of Cape Kidnappers along Ocean Beach. The region contains many important types of sites that can be illustrated by aerial photographs, including traditional sites, very large pā with major concentrations of pits such as Ōtātara near Taradale, pā and settlement on terrace landforms, and nineteenth-century sites including Armed Constabulary camps from the period after 1865.

                        
Much of the northern and western part of the Hawke's Bay region is very steep and only settled in the immediate vicinity (within 1 km) of the principal rivers. However, on the Mōhaka River, sites are infrequent compared with the neighbouring Wairoa River. The paucity of open valley-floor flood plains along the Mōhaka is probably the main reason for this disparity.

                        
From Hawke's Bay south and inland, the hill country, especially to the south of the main river plains, is generally less steep than in the north. The hill country is drained by three principal rivers, the Tūtaekurī, Ngaruroro and the Tukituki. These follow narrow valleys even in the low hill country, until they emerge on to the coastal plain, 5 to 15 km from the sea. The rivers carry a lot of silt and gravel, and flood frequently. Unlike the Gisborne area, there appears to have been little settlement on the river flats themselves, with more settlement on the surrounding low hill country. This is prob-
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[image: Pa at Ocean Beach, just to the south of Cape Kidnappers]
Pa at 
Ocean Beach, just to the south of Cape Kidnappers

The site consists of a small promontory about 40 m long by 15 m wide, possibly an older dune remnant. The site is defended by a transverse ditch and bank set at the foot of the main hillslope. The pits inside the pā suggest a large area of gardening on dune soils that were stable and fertile at the time of occupation. The pits are up to 5 m long. At the time of occupation, the site would have lain amongst coastal forest both on the dunes and the hill slopes. The dune vegetation, however, would have been easily destroyed by fire. Beach-front erosion has been marked and dunes were blown inland in recent times.


                            


                            

[image: Distant view of the pā at the north end of Ocean Beach]
Distant view of the pā at the north end of 
Ocean Beach

The pā (bottom left) is at the foot of the coastal face of a large hill, with dissected terrace country running north to the vicinity of Te Awanga. A low-lying ridge has been defended by a single ditch and bank with many raised-rim pits within the defended perimeter. The view is to the north-west.


                            


                ably the result of the very active flooding and silt deposition over the greater proportion of these river plains throughout the last millennium. There are pā and many associated storage pit complexes on the hills running inland from Taradale and the Ōtātara Historic Reserve. The sides of the very extensive plains to the south-west are drained by smaller rivers running through formerly swampy ground at the foot of the hill country. Lake Poukawa is at the head of one of these streams towards the south-west of the plains, and formed the centre of a district closely settled in pre-European times. Pā in this district at Te Hauke and Pakipaki were illustrated in chapters 1 and 2. Much further inland, in areas with little or no settlement, there were inland trade routes from Hawke's Bay to the central North Island and the Rangitikei River.

                    

                    

                        
Māhia Peninsula

                        
The 
Māhia Peninsula, Nukutaurua mai Tawhiti, has a steep, cliffed, western side exposed to north-west winds, little settled and with few landing places. The eastern and north-eastern sides, by contrast, although exposed to the Pacific Ocean, have a number of open bays, including the long area of beach and dunes that connects the peninsula to the mainland. The north-eastern part comprises a generally narrow coastal strip backed by a high marine terrace. Headlands created by stream erosion cutting down through the high terrace typically have pā built on them. This part of the peninsula has many traditional and historical associations including the landing places of two great canoes. Tākitimu finished its voyage at Ōraka, on the north-eastern side of the peninsula, and now lies there in stone.


1
 Kurahaupō, bringing the founding lineages of Rangitāne and other tribes,


2
 also touched at the Māhia Peninsula.

                        
A bay on the eastern side of the peninsula, known as Nukutaurua, lying a few kilometres south of Ōraka, was the home locality of the seer, Toiroa, who foresaw the advent of Te Kooti Arikirangi.


3
 According to the Revd William Williams, in the 1840s this was the principal Māori settlement of the Table Cape vicinity.


4
 A vertical aerial photograph of the Nukutaurua locality, taken in 1945, shows ample evidence of Māori settlement, although in that year it was only the site of two station homesteads. These photographs contain many sites of Māori origin but because of the clarity of the pastoral (ditch and bank fence) features they are illustrated in chapter 16 on early farming. Within a broad bay, extensive rock platforms just below the water surface extend some 150 m offshore. On the surrounding ridges were pā of relatively simple construction, following the typical East Coast model. A single ditch, occasionally double, cuts off points; or the edge of the terrace may be cut off by rectangular enclosures of ditch, reminiscent of pā on river flats in Poverty Bay. In other places, a small 'island' of the high terrace is further reinforced by steepening its sides and creating a ditch. One such 'island' is Maungakahia, a pā associated with Kahungūnu himself.
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Wairoa River

                        
Sites in the Wairoa River valley were surveyed and mapped by David Nevin in 1987.


6
 Site types and their locations were similar to those of Uawa or Waipāoa on the East Coast, although a greater number of pā still survive on the edges of the alluvial terraces. On the ridges near the river valley are many groups of storage pits. Further inland, sites are recorded on high terraces close to the valley floor as far inland Tuai, below Lake Waikaremoana. The toe of the large landslip near Tuai, which created the lake, is curiously configured with low hillocks and large rocks. Interspersed in this largely unploughable country are a number of small well-preserved pit and terrace groups, at the limits of their inland distribution. At the Tiniroto Lakes and Reinga Falls are several pā and other positions defended by 
Ngāti Kahungūnu against attacks by 
Tūhoe in the 1830s.
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Hawke's Bay coast

                        
Two major pā sites of the coastal plain north and west of Napier, 
Heipipi and 
Ōtātara, are key traditional sites marking the incursion of 
Ngāti Kahungūnu into Hawke's Bay. Kahungūnu himself originally lived in Opotiki and then later near Waerenga ā Hika on the Gisborne plains. His departure from there, his settlement at Maungakahia on the Māhia Peninsula, and the eventual arrival of his descendants in Hawke's Bay are well detailed in a notable body of tradition.


8
 Ngāti Kahungūnu attacked the local people at Heipipi and Ōtātara, the latter initially occupied by descendants of Awanuiarangi. Eventually it was held by Taraia, of Ngāti Kahungūnu.

                        
Both pā are now substantially on reserve land, although the surface features of Heipipi had been largely destroyed before it was acquired by the Crown. We know
                


                            

[image: Pōhaturoa, a Ngāti Kahungūnu pā attacked by Nga Puhi and allied Urewera forces in 1826]

Pōhaturoa, a Ngāti Kahungūnu pā attacked by Nga Puhi and allied Urewera forces in 1826

The Wairoa River once ran in the broad bend to the right, sweeping down to the left, but eventually broke through by the Te Reinga Falls (left of centre). The pā is on the top of the prominent hill right of centre, and is defended primarily by the steep cliffs of the old river bed. Left of the bridge is the confluence of the Ruakituri (left) and Hangaroa Rivers. The view is to the north.

                
                from the early vertical aerial photographs that it was similar to Ōtātara, with many extensive terraces and storage pits. Because of their location in tactically vital areas on the edge of the hill country, river valley or coastal plain, the sites are likely to have been lived on for a long time. Heipipi and the Ōtātara complex are very extensive pā.


9
 
Ōtātara lay at the point where the Tūtaekurī River emerges on to the coastal plain, but has been destroyed by quarrying. It was part of the major pā which lies in the Ōtātara Historic Reserve, properly named Hikurangi,


10
 a name of great traditional resonance in its own right. The destroyed pā, Ōtātara (strictly named), was of medium size and lay on an isolated ridge cut on one side by the Tūtaekurī River to form a natural defensive cliff. The pā was deeply sculpted into terraces with scarps and possibly a ditch defending the uphill end of the ridge. Recent excavation of a terrace and pits on the north side of this pā resulted in the determination of a radiocarbon age in the sixteenth century.
 

11
 Its companion pā, Hikurangi (surviving today), extended over a far greater area. Its defences are predominantly terrace scarps, deeply sculpted about three ridges forming the summit areas.


12
 There are peculiar small defensive ditches thrown across some access points. The function and age of these in relation to the much more extensive scarp defences is unclear.

                        
Kohukete is another of the largest pā in Hawke's Bay. It lies in an enclosed valley north of the main Hawke's Bay plains.


13
 The site is of quite a different defensive style to Hikurangi, with less terracing on the steeper hill slopes, a massive assemblage of pits on a broad ridge crest (some destroyed, probably by nineteenth-century
                


                            

[image: Hikurangi and Ōtātara, pā in the Ōtātara Historic Reserve, near Taradale]

Hikurangi and 
Ōtātara, pā in the Ōtātara Historic Reserve, near Taradale

A vertical aerial photograph of the area of the Ōtātara Historic Reserve, lying at the point where the Tūtaekurī River (bottom) leaves the hill country and spreads out over the Hawke's Bay plains. The photograph was taken in the early winter (hence the strong shadows) of 1949. The reserve actually contains two pā: Ōtātara proper, which no longer exists having been quarried away (the commencement of the quarrying can be seen at lower right), and Hikurangi, the large terraced summit. The now-destroyed pā used natural defences from the river-cut cliff, at bottom. The site complex is one of the largest single settlements known in New Zealand, matched in size only by the larger northern volcanic cone pā and some of the pā in the Waikato, Taranaki, Bay of Plenty or East Coast.


                            


                            

[image: Hikurangi from the south-east]

Hikurangi from the south-east

The terrace scarps had useful defensive functions, and possible defensive ditches may be obscured by subsequent erosion. Very large raised-rim pits have been dug on all the ridges. The foreground pits are up to about 8 m long by 3 m across.


                            


                            

[image: Kohukete, a pā lying above an enclosed valley about 3 km inland from the Ahuriri Lagoon, Napier]

Kohukete, a pā lying above an enclosed valley about 3 km inland from the Ahuriri Lagoon, Napier

The pā occupies the lightly sloping crest of a broad ridge. There appear to be few distinct transverse defences on the ridge line itself, although there are some distinct defensive scarps at centre. West of the prominent fence line, the crest of the ridge has been cultivated at some period, obscuring the features there. At the very head of the steepest western slopes are distinct lengths of ditch and bank. They are relatively unusual if defensive, and may be ditch and bank fences. If so, the suggestion is that the crest of the ridge may have been ploughed with horses at some stage, perhaps for an early-season potato crop. At the highest point of the pā is a sinuous curve of clearly defensive ditch and bank, obscured by stock damage around the fence line. The pā is about 300 m long and has a total defensive perimeter of about 700 m. The view is to the north.


                            


                agriculture on the ridge), and a massive ditch and bank enclosing the highest point of the ridge. Lady Fox appears to have found the last feature quite enigmatic and suggests that it relates to gunfighting in the early part of the nineteenth century.


14
 I find this implausible since it seems well within the range of pre-European defences in this type of country, with similar examples elsewhere in Hawke's Bay and Gisborne.

                        
In the south of the Hawke Bay coastal strip near Cape Kidnappers, there are further pā on the ridges and small platforms created on uplifted marine terraces. In the inland river valleys here are small areas with raised-rim pits, indicating gardening nearby. The pā, Tiromoana, on the Maraetōtara River near Te Awanga, occupies a sloping point created by gullies at the edge of part of the high terrace. It had spectacular surface evidence including a housefloor, raised-rim pits and lines of depressions marking the perimeter palisade line, and was excavated in 1974-75 under the direction of Lady Fox.


15
 She opened several of the storage pits and terraces, cut trenches through two lines of ditch and bank defence, and excavated a major housefloor lying outside the inner defensive line. The site is probably late pre-European in age. In the immediate vicinity, there are other small areas of the high terrace with raised-rim pits showing prominently. From this point out to Cape Kidnappers, there are few pā, probably because of the lack of suitable landing places. However, south of Cape Kidnappers on low hills adjacent to the beaches there are numerous pā.

                    

                    

                        
Nineteenth-century sites

                        
Two activities have left an archaeological impact: early pastoralism and military activity. The pattern of deforestation caused by pastoralism, and re-afforestation through shrubland, is on too broad a scale to be able to be presented and analysed here. Of the mid-nineteenth-century military campaigns, there were several phases in Hawke's Bay, particularly in the north at Mōhaka, Wairoa and in the Urewera Ranges. Some 
Ngāti Kahungūnu joined the Kingite and Pai Mārire movements, and were involved in extensive fighting with Māori kūpapa and European forces to the north. Other Ngāti Kahungūnu joined kūpapa forces, and were prominent in the pursuit of Te Kooti Arikirangi in the late 1860s at Ngatapa and at Rotoaira on the volcanic plateau.


16

                        

                        
The Wairoa coastal strip was an important route for travel along the coast to and from Poverty Bay and the Māhia Peninsula. In the nineteenth century, the strategic advantages of controlling this strip were considerable. On one of the low sandy hills, near Whakakī Lagoon, there is a remarkable small redoubt (one of several in the area) and defended camp with a rifle trench perimeter, named Tokitoki, both with extensive views of what would have been a fern-covered plain and dune lands to the east. These fortifications were probably part of either the kūpapa campaign against Pai Mārire from Ngāti Kahungūnu in 1865, or the kūpapa and Colonial forces campaign against Te Kooti Arikirangi in 1868.


17
 The nature of the redoubt does not suggest the relatively informal kūpapa style of fortification. It is a textbook redoubt: small in size, but rectangular and with flanking angles.

                        
In the broad saddle south of the defended huts is an area of ridge and furrow ploughing, with further ploughing in the same pattern on the flats below. These are ridges running parallel to one another and spaced about 2.5 m apart, a pattern typically formed by nineteenth-century ploughing. Several plough furrows, working in opposing directions, are systematically turned into a central row, and then a second series of plough furrows are created adjacent, and so on.


18
 The cultivation was probably for potatoes; the coastal ridge would have been ideal for early or late-season potato growing because of the lack of frost and the light, sandy soils. Its presence suggests a
                


                            

[image: Maraetōtara River valley, with Tiromoana on the prominent point, lower left]
Maraetōtara River valley, with 
Tiromoana on the prominent point, lower left

All the sites are on a high marine terrace, with a good outlook down the valley or seaward. The valley was north-facing, and the preferred horticultural sites were elevated to avoid the risk of unseasonal frosts. On the edge of the alluvial terraces are traces of borrow-pits.


                            


                            

[image: Tiromoana, a pā on the Maraetōtara River near Te Awanga]

Tiromoana, a pā on the Maraetōtara River near Te Awanga

The steep natural defences of the pā and its location on the terrace edge above the river flats show clearly in this view to the north-west. Transverse defensive lines show clearly. The length of the main defended area is about 50 m. The rims of the pits and also the line of palisade postholes on the righthand (eastern) perimeter show clearly, under a covering of long dry grass. When Lady Fox excavated this site in 1974-75, she found further evidence of house floors and the nature of the palisaded defences. The major house floor, built late in the occupation of the site, was between the two lines of ditch and bank at bottom left.


                            


                            

[image: Redoubt and huts near Whakakī Lagoon on the coastal strip east of Wairoa]
Redoubt and huts near 
Whakakī Lagoon on the coastal strip east of Wairoa

The redoubt (at left) is a typical, rather small example, with flanking angles at opposing corners. The defended area within the banks is quite small, 5 by 7 m in plan, and from the outer edge of one flanking angle to the other is about 14 m. To the right of the redoubt is a rectangular enclosure forming a defensive perimeter for two huts, named on early survey plans as 'pa Tokitoki'. The defensive perimeter is about 20 m by 40 m. In the corners of one side are the rectangular depressions of the huts, each about 5 by 8 m in plan. Both sites were probably occupied by colonial or kūpapa forces in the period 1865-68, and as late as the 1870s. In the saddle is a clear example of ridge and furrow ploughing, surviving here because the area has never been ploughed subsequent to the period of occupation. The view is to the east.

                                
                fairly long-established fortification, six months or longer. The reason for two fortifications of different form being close to each other like this is not entirely clear. They may have been occupied at different times by different forces. If occupied at the same time, Tokitoki may have been a sleeping quarters with a permanent watch in the redoubt, or with the redoubt available in alarms. Use of the two sites at the same time seems the more likely, especially because of the presence of the ploughed ground, indicating a longer period of occupation.

                        
Central Hawke's Bay was little affected by the course of the New Zealand Wars, but in 1866 there was a Pai Mārire movement, supported by some Ngāti Kahungūnu hapū, on Napier.


19
 In response, the European population of Hawke's Bay built some fortifications. A well-known example is actually built within the bounds of the earlier pre-European pā, Ohiti. This site lies on a low hill on the floor of the Ngaruroro River valley. The existence
                


                            

[image: Ohiti pā, showing a redoubt within the pre-European pā, Ngaruroro River]

Ohiti pā, showing a redoubt within the pre-European pā, Ngaruroro River

The four flanking-angles show distinctly in this photograph despite a heavy cover of weeds. The value of the redoubt, closed in by the defences of the pre-European pā, is doubtful. It would be a simple matter for attackers to approach the outer ditch and bank and use it as an offensive breastwork.

                                
                of a pre-European perimeter ditch immediately outside the redoubt seems to break the rule that a redoubt should command a clear field of fire. What is the use of flanking angles offering clear fire into the ditches of the redoubt, when there is a ditch and bank, behind which an attacker can shelter, not more than 5 m from the redoubt? Lady Fox has suggested that it is of Māori origin,


20
 a view with which I cannot agree. In my view, this must be an example of unthinking application of military rules, perhaps by local militia, who may have intended at some stage to demolish the outer fortification.
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Hawke's Bay has five main areas with a history of dense pre-European Māori settlement. From north to south, these are the Māhia Peninsula; the Wairoa River, a tributary of which runs into the hill country to Lake Wai-karemoana, and the coastal plain which runs east to Māhia Peninsula; the Hawke Bay coastal plains and the river valleys which run into the bay; the plains to the south of Hastings, including the areas around Lake Poukawa; and the coastal strip adjacent south of Cape Kidnappers along Ocean Beach. The region contains many important types of sites that can be illustrated by aerial photographs, including traditional sites, very large pā with major concentrations of pits such as Ōtātara near Taradale, pā and settlement on terrace landforms, and nineteenth-century sites including Armed Constabulary camps from the period after 1865.

                        
Much of the northern and western part of the Hawke's Bay region is very steep and only settled in the immediate vicinity (within 1 km) of the principal rivers. However, on the Mōhaka River, sites are infrequent compared with the neighbouring Wairoa River. The paucity of open valley-floor flood plains along the Mōhaka is probably the main reason for this disparity.

                        
From Hawke's Bay south and inland, the hill country, especially to the south of the main river plains, is generally less steep than in the north. The hill country is drained by three principal rivers, the Tūtaekurī, Ngaruroro and the Tukituki. These follow narrow valleys even in the low hill country, until they emerge on to the coastal plain, 5 to 15 km from the sea. The rivers carry a lot of silt and gravel, and flood frequently. Unlike the Gisborne area, there appears to have been little settlement on the river flats themselves, with more settlement on the surrounding low hill country. This is prob-
                
[image: ]

                            


                            

[image: Pa at Ocean Beach, just to the south of Cape Kidnappers]
Pa at 
Ocean Beach, just to the south of Cape Kidnappers

The site consists of a small promontory about 40 m long by 15 m wide, possibly an older dune remnant. The site is defended by a transverse ditch and bank set at the foot of the main hillslope. The pits inside the pā suggest a large area of gardening on dune soils that were stable and fertile at the time of occupation. The pits are up to 5 m long. At the time of occupation, the site would have lain amongst coastal forest both on the dunes and the hill slopes. The dune vegetation, however, would have been easily destroyed by fire. Beach-front erosion has been marked and dunes were blown inland in recent times.


                            


                            

[image: Distant view of the pā at the north end of Ocean Beach]
Distant view of the pā at the north end of 
Ocean Beach

The pā (bottom left) is at the foot of the coastal face of a large hill, with dissected terrace country running north to the vicinity of Te Awanga. A low-lying ridge has been defended by a single ditch and bank with many raised-rim pits within the defended perimeter. The view is to the north-west.


                            


                ably the result of the very active flooding and silt deposition over the greater proportion of these river plains throughout the last millennium. There are pā and many associated storage pit complexes on the hills running inland from Taradale and the Ōtātara Historic Reserve. The sides of the very extensive plains to the south-west are drained by smaller rivers running through formerly swampy ground at the foot of the hill country. Lake Poukawa is at the head of one of these streams towards the south-west of the plains, and formed the centre of a district closely settled in pre-European times. Pā in this district at Te Hauke and Pakipaki were illustrated in chapters 1 and 2. Much further inland, in areas with little or no settlement, there were inland trade routes from Hawke's Bay to the central North Island and the Rangitikei River.
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Māhia Peninsula

                        
The 
Māhia Peninsula, Nukutaurua mai Tawhiti, has a steep, cliffed, western side exposed to north-west winds, little settled and with few landing places. The eastern and north-eastern sides, by contrast, although exposed to the Pacific Ocean, have a number of open bays, including the long area of beach and dunes that connects the peninsula to the mainland. The north-eastern part comprises a generally narrow coastal strip backed by a high marine terrace. Headlands created by stream erosion cutting down through the high terrace typically have pā built on them. This part of the peninsula has many traditional and historical associations including the landing places of two great canoes. Tākitimu finished its voyage at Ōraka, on the north-eastern side of the peninsula, and now lies there in stone.


1
 Kurahaupō, bringing the founding lineages of Rangitāne and other tribes,


2
 also touched at the Māhia Peninsula.

                        
A bay on the eastern side of the peninsula, known as Nukutaurua, lying a few kilometres south of Ōraka, was the home locality of the seer, Toiroa, who foresaw the advent of Te Kooti Arikirangi.


3
 According to the Revd William Williams, in the 1840s this was the principal Māori settlement of the Table Cape vicinity.


4
 A vertical aerial photograph of the Nukutaurua locality, taken in 1945, shows ample evidence of Māori settlement, although in that year it was only the site of two station homesteads. These photographs contain many sites of Māori origin but because of the clarity of the pastoral (ditch and bank fence) features they are illustrated in chapter 16 on early farming. Within a broad bay, extensive rock platforms just below the water surface extend some 150 m offshore. On the surrounding ridges were pā of relatively simple construction, following the typical East Coast model. A single ditch, occasionally double, cuts off points; or the edge of the terrace may be cut off by rectangular enclosures of ditch, reminiscent of pā on river flats in Poverty Bay. In other places, a small 'island' of the high terrace is further reinforced by steepening its sides and creating a ditch. One such 'island' is Maungakahia, a pā associated with Kahungūnu himself.


5
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Wairoa River

                        
Sites in the Wairoa River valley were surveyed and mapped by David Nevin in 1987.


6
 Site types and their locations were similar to those of Uawa or Waipāoa on the East Coast, although a greater number of pā still survive on the edges of the alluvial terraces. On the ridges near the river valley are many groups of storage pits. Further inland, sites are recorded on high terraces close to the valley floor as far inland Tuai, below Lake Waikaremoana. The toe of the large landslip near Tuai, which created the lake, is curiously configured with low hillocks and large rocks. Interspersed in this largely unploughable country are a number of small well-preserved pit and terrace groups, at the limits of their inland distribution. At the Tiniroto Lakes and Reinga Falls are several pā and other positions defended by 
Ngāti Kahungūnu against attacks by 
Tūhoe in the 1830s.


7
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Hawke's Bay coast

                        
Two major pā sites of the coastal plain north and west of Napier, 
Heipipi and 
Ōtātara, are key traditional sites marking the incursion of 
Ngāti Kahungūnu into Hawke's Bay. Kahungūnu himself originally lived in Opotiki and then later near Waerenga ā Hika on the Gisborne plains. His departure from there, his settlement at Maungakahia on the Māhia Peninsula, and the eventual arrival of his descendants in Hawke's Bay are well detailed in a notable body of tradition.


8
 Ngāti Kahungūnu attacked the local people at Heipipi and Ōtātara, the latter initially occupied by descendants of Awanuiarangi. Eventually it was held by Taraia, of Ngāti Kahungūnu.

                        
Both pā are now substantially on reserve land, although the surface features of Heipipi had been largely destroyed before it was acquired by the Crown. We know
                


                            

[image: Pōhaturoa, a Ngāti Kahungūnu pā attacked by Nga Puhi and allied Urewera forces in 1826]

Pōhaturoa, a Ngāti Kahungūnu pā attacked by Nga Puhi and allied Urewera forces in 1826

The Wairoa River once ran in the broad bend to the right, sweeping down to the left, but eventually broke through by the Te Reinga Falls (left of centre). The pā is on the top of the prominent hill right of centre, and is defended primarily by the steep cliffs of the old river bed. Left of the bridge is the confluence of the Ruakituri (left) and Hangaroa Rivers. The view is to the north.

                
                from the early vertical aerial photographs that it was similar to Ōtātara, with many extensive terraces and storage pits. Because of their location in tactically vital areas on the edge of the hill country, river valley or coastal plain, the sites are likely to have been lived on for a long time. Heipipi and the Ōtātara complex are very extensive pā.


9
 
Ōtātara lay at the point where the Tūtaekurī River emerges on to the coastal plain, but has been destroyed by quarrying. It was part of the major pā which lies in the Ōtātara Historic Reserve, properly named Hikurangi,


10
 a name of great traditional resonance in its own right. The destroyed pā, Ōtātara (strictly named), was of medium size and lay on an isolated ridge cut on one side by the Tūtaekurī River to form a natural defensive cliff. The pā was deeply sculpted into terraces with scarps and possibly a ditch defending the uphill end of the ridge. Recent excavation of a terrace and pits on the north side of this pā resulted in the determination of a radiocarbon age in the sixteenth century.
 

11
 Its companion pā, Hikurangi (surviving today), extended over a far greater area. Its defences are predominantly terrace scarps, deeply sculpted about three ridges forming the summit areas.


12
 There are peculiar small defensive ditches thrown across some access points. The function and age of these in relation to the much more extensive scarp defences is unclear.

                        
Kohukete is another of the largest pā in Hawke's Bay. It lies in an enclosed valley north of the main Hawke's Bay plains.


13
 The site is of quite a different defensive style to Hikurangi, with less terracing on the steeper hill slopes, a massive assemblage of pits on a broad ridge crest (some destroyed, probably by nineteenth-century
                


                            

[image: Hikurangi and Ōtātara, pā in the Ōtātara Historic Reserve, near Taradale]

Hikurangi and 
Ōtātara, pā in the Ōtātara Historic Reserve, near Taradale

A vertical aerial photograph of the area of the Ōtātara Historic Reserve, lying at the point where the Tūtaekurī River (bottom) leaves the hill country and spreads out over the Hawke's Bay plains. The photograph was taken in the early winter (hence the strong shadows) of 1949. The reserve actually contains two pā: Ōtātara proper, which no longer exists having been quarried away (the commencement of the quarrying can be seen at lower right), and Hikurangi, the large terraced summit. The now-destroyed pā used natural defences from the river-cut cliff, at bottom. The site complex is one of the largest single settlements known in New Zealand, matched in size only by the larger northern volcanic cone pā and some of the pā in the Waikato, Taranaki, Bay of Plenty or East Coast.


                            


                            

[image: Hikurangi from the south-east]

Hikurangi from the south-east

The terrace scarps had useful defensive functions, and possible defensive ditches may be obscured by subsequent erosion. Very large raised-rim pits have been dug on all the ridges. The foreground pits are up to about 8 m long by 3 m across.


                            


                            

[image: Kohukete, a pā lying above an enclosed valley about 3 km inland from the Ahuriri Lagoon, Napier]

Kohukete, a pā lying above an enclosed valley about 3 km inland from the Ahuriri Lagoon, Napier

The pā occupies the lightly sloping crest of a broad ridge. There appear to be few distinct transverse defences on the ridge line itself, although there are some distinct defensive scarps at centre. West of the prominent fence line, the crest of the ridge has been cultivated at some period, obscuring the features there. At the very head of the steepest western slopes are distinct lengths of ditch and bank. They are relatively unusual if defensive, and may be ditch and bank fences. If so, the suggestion is that the crest of the ridge may have been ploughed with horses at some stage, perhaps for an early-season potato crop. At the highest point of the pā is a sinuous curve of clearly defensive ditch and bank, obscured by stock damage around the fence line. The pā is about 300 m long and has a total defensive perimeter of about 700 m. The view is to the north.


                            


                agriculture on the ridge), and a massive ditch and bank enclosing the highest point of the ridge. Lady Fox appears to have found the last feature quite enigmatic and suggests that it relates to gunfighting in the early part of the nineteenth century.


14
 I find this implausible since it seems well within the range of pre-European defences in this type of country, with similar examples elsewhere in Hawke's Bay and Gisborne.

                        
In the south of the Hawke Bay coastal strip near Cape Kidnappers, there are further pā on the ridges and small platforms created on uplifted marine terraces. In the inland river valleys here are small areas with raised-rim pits, indicating gardening nearby. The pā, Tiromoana, on the Maraetōtara River near Te Awanga, occupies a sloping point created by gullies at the edge of part of the high terrace. It had spectacular surface evidence including a housefloor, raised-rim pits and lines of depressions marking the perimeter palisade line, and was excavated in 1974-75 under the direction of Lady Fox.


15
 She opened several of the storage pits and terraces, cut trenches through two lines of ditch and bank defence, and excavated a major housefloor lying outside the inner defensive line. The site is probably late pre-European in age. In the immediate vicinity, there are other small areas of the high terrace with raised-rim pits showing prominently. From this point out to Cape Kidnappers, there are few pā, probably because of the lack of suitable landing places. However, south of Cape Kidnappers on low hills adjacent to the beaches there are numerous pā.
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Nineteenth-century sites

                        
Two activities have left an archaeological impact: early pastoralism and military activity. The pattern of deforestation caused by pastoralism, and re-afforestation through shrubland, is on too broad a scale to be able to be presented and analysed here. Of the mid-nineteenth-century military campaigns, there were several phases in Hawke's Bay, particularly in the north at Mōhaka, Wairoa and in the Urewera Ranges. Some 
Ngāti Kahungūnu joined the Kingite and Pai Mārire movements, and were involved in extensive fighting with Māori kūpapa and European forces to the north. Other Ngāti Kahungūnu joined kūpapa forces, and were prominent in the pursuit of Te Kooti Arikirangi in the late 1860s at Ngatapa and at Rotoaira on the volcanic plateau.


16

                        

                        
The Wairoa coastal strip was an important route for travel along the coast to and from Poverty Bay and the Māhia Peninsula. In the nineteenth century, the strategic advantages of controlling this strip were considerable. On one of the low sandy hills, near Whakakī Lagoon, there is a remarkable small redoubt (one of several in the area) and defended camp with a rifle trench perimeter, named Tokitoki, both with extensive views of what would have been a fern-covered plain and dune lands to the east. These fortifications were probably part of either the kūpapa campaign against Pai Mārire from Ngāti Kahungūnu in 1865, or the kūpapa and Colonial forces campaign against Te Kooti Arikirangi in 1868.


17
 The nature of the redoubt does not suggest the relatively informal kūpapa style of fortification. It is a textbook redoubt: small in size, but rectangular and with flanking angles.

                        
In the broad saddle south of the defended huts is an area of ridge and furrow ploughing, with further ploughing in the same pattern on the flats below. These are ridges running parallel to one another and spaced about 2.5 m apart, a pattern typically formed by nineteenth-century ploughing. Several plough furrows, working in opposing directions, are systematically turned into a central row, and then a second series of plough furrows are created adjacent, and so on.


18
 The cultivation was probably for potatoes; the coastal ridge would have been ideal for early or late-season potato growing because of the lack of frost and the light, sandy soils. Its presence suggests a
                


                            

[image: Maraetōtara River valley, with Tiromoana on the prominent point, lower left]
Maraetōtara River valley, with 
Tiromoana on the prominent point, lower left

All the sites are on a high marine terrace, with a good outlook down the valley or seaward. The valley was north-facing, and the preferred horticultural sites were elevated to avoid the risk of unseasonal frosts. On the edge of the alluvial terraces are traces of borrow-pits.


                            


                            

[image: Tiromoana, a pā on the Maraetōtara River near Te Awanga]

Tiromoana, a pā on the Maraetōtara River near Te Awanga

The steep natural defences of the pā and its location on the terrace edge above the river flats show clearly in this view to the north-west. Transverse defensive lines show clearly. The length of the main defended area is about 50 m. The rims of the pits and also the line of palisade postholes on the righthand (eastern) perimeter show clearly, under a covering of long dry grass. When Lady Fox excavated this site in 1974-75, she found further evidence of house floors and the nature of the palisaded defences. The major house floor, built late in the occupation of the site, was between the two lines of ditch and bank at bottom left.


                            


                            

[image: Redoubt and huts near Whakakī Lagoon on the coastal strip east of Wairoa]
Redoubt and huts near 
Whakakī Lagoon on the coastal strip east of Wairoa

The redoubt (at left) is a typical, rather small example, with flanking angles at opposing corners. The defended area within the banks is quite small, 5 by 7 m in plan, and from the outer edge of one flanking angle to the other is about 14 m. To the right of the redoubt is a rectangular enclosure forming a defensive perimeter for two huts, named on early survey plans as 'pa Tokitoki'. The defensive perimeter is about 20 m by 40 m. In the corners of one side are the rectangular depressions of the huts, each about 5 by 8 m in plan. Both sites were probably occupied by colonial or kūpapa forces in the period 1865-68, and as late as the 1870s. In the saddle is a clear example of ridge and furrow ploughing, surviving here because the area has never been ploughed subsequent to the period of occupation. The view is to the east.

                                
                fairly long-established fortification, six months or longer. The reason for two fortifications of different form being close to each other like this is not entirely clear. They may have been occupied at different times by different forces. If occupied at the same time, Tokitoki may have been a sleeping quarters with a permanent watch in the redoubt, or with the redoubt available in alarms. Use of the two sites at the same time seems the more likely, especially because of the presence of the ploughed ground, indicating a longer period of occupation.

                        
Central Hawke's Bay was little affected by the course of the New Zealand Wars, but in 1866 there was a Pai Mārire movement, supported by some Ngāti Kahungūnu hapū, on Napier.


19
 In response, the European population of Hawke's Bay built some fortifications. A well-known example is actually built within the bounds of the earlier pre-European pā, Ohiti. This site lies on a low hill on the floor of the Ngaruroro River valley. The existence
                


                            

[image: Ohiti pā, showing a redoubt within the pre-European pā, Ngaruroro River]

Ohiti pā, showing a redoubt within the pre-European pā, Ngaruroro River

The four flanking-angles show distinctly in this photograph despite a heavy cover of weeds. The value of the redoubt, closed in by the defences of the pre-European pā, is doubtful. It would be a simple matter for attackers to approach the outer ditch and bank and use it as an offensive breastwork.

                                
                of a pre-European perimeter ditch immediately outside the redoubt seems to break the rule that a redoubt should command a clear field of fire. What is the use of flanking angles offering clear fire into the ditches of the redoubt, when there is a ditch and bank, behind which an attacker can shelter, not more than 5 m from the redoubt? Lady Fox has suggested that it is of Māori origin,


20
 a view with which I cannot agree. In my view, this must be an example of unthinking application of military rules, perhaps by local militia, who may have intended at some stage to demolish the outer fortification.
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Taranaki
                    

                    

                        
Taranaki was a major region of Māori settlement, its boundaries expressed in Māori as 'Waitōtara ki Parininihi': 'From the Waitōtara River to Whitecliffs'.


1
 An early centre of Māori resistance to the sale of land, from 1860 the region became an important focus of operations in the New Zealand Wars. Major themes to be covered in Taranaki are the gardening traditions associated with the Aotea canoe; the pā for which the region is so well known; intertribal fighting and the southwards migrations of Waikato tribes in the 1820s and 1830s; pā of nineteenth-century origin or occupation, including Pukerangiora on the Waitara River (site of the first British use of sapping in the New Zealand Wars); and redoubts of the 'West Coast' (i.e., south Taranaki) campaigns of the mid-1860s.

                        
Two archaeologists have been active in aerial photography in the region: Alastair Buist and Nigel Prickett, who have both written extensively on the pā and pre-European history of the region.


2
 Elsdon Best also wrote about the pā of the region.


3

                        

                        
The landforms of the inland parts of the region consist of extremely steep, broken hill country composed of mudstone rocks not dissimilar to the very roughest country of the East Coast. These inland areas were relatively little settled except along the course of the major rivers, and on the margins associated with the coastal terrace. The coastal terrace is of ancient Pleistocene (ice age) origin and varies in width from 5 to 15 km. It is generally about 50 m above sea level and has cliffed coastlines with stony reef or wave platforms, some covering very large areas.


4
 The soils on the coastal high terrace are generally fertile and well suited to Māori horticulture. The central Taranaki region is dominated by the volcanic mountain. It is surrounded by a ring
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                plain of lahar-debris, water-borne ash and rocks from the volcanic vents, extending down to the coast on its western margins.

                        
In the coastal region, the ring plain forms landscapes similar to the coastal terrace elsewhere, for example the Bay of Plenty, except that there are frequent small lahar mounds and it is more often cut by narrow valleys. Coastal cliffs, narrow valleys and the mounds provided the natural tactical elements sought by Māori in the construction of pā. As far south as the Waitōtara River, the pā are heavily sculpted into the surface of the ground because of the relatively thick volcanic soils. The coastal landforms were cut at intervals by rivers rising in the ranges. From north to south, the most important rivers are the Mōkau, Waitara, Pātea, Tāngāhoe, Whenuakura and Waitōtara. The coastal cliffs and their immediate hinterland, including the river valleys, were the most important localities of settlement.

                        
Traditionally, the distinction between north and south Taranaki is important. The tribes of the north (
Ngāti Tama, 
Te Atiawa) ascribe their origin to the Tokomaru canoe; those in the south (for example, 
Ngāti Ruanui) to Aotea.


5
 Of traditional sites, well-known examples are those of Turi, of the Aotea canoe, whose associations with the northern harbour of Aotea were reviewed in chapter 1. Besides naming many features of the Taranaki coast, north and south, he introduced the kūmara to southern Taranaki.


6
 The Whenuakura River locality is also the site of kūmara traditions relating to both the Aotea and Kurahaupō canoes. Part of the patere concerning the travels of an important traditional figure, Wharau Rangi, mentions the importance of kūmara and karaka at Whenuakura:

                        

                            

                                
Ka iri mai taua i runga i Aotea,


                                
Te waka i a Turi.


                                
Ka u mai taua te ngutu Whenuakura;


                                
Huaina te whare, Rangi Tawhi;


                                
Tiri mai te kūmara;


                                
Ka ruia mai te karaka ki te tai ao nei. . ..
                            

                            

                                
We two were carried hither board Aotea,


                                
The canoe of Turi.


                                
We landed at the river's mouth at Whenuakura;


                                
The house there was named Rangi Tawhi;


                                
The kūmara was then planted;


                                
The karaka, too, soon flourished in the land. . . 


7

                                
                            

                        

                        
The reference in the tradition here to karaka is of particular interest, and I will illustrate its association with storage pits and pre-European settlement at Paekakariki, Wellington region, in chapter 13.

                    

                    

                        
Pā

                        
In the north, pā are typically on the coastal terrace and along river escarpments up to 5 km inland. In the south, pā lie on prominent ridge ends in the river valleys for many kilometres inland.


8
 Many of the aerial photographs in this chapter are of south Taranaki sites, partly because Alastair Buist, who lived in Hawera, did most of his flying there; several of his photographs are used in this chapter.

                        
The ring-ditch pā is a feature of the Taranaki landscape, especially in the north around New Plymouth and in the west. On the ring plain, ring-ditch pā on lahar mounds are distinctive. These pā are created by a single, occasionally double, ditch and bank around a rounded hilltop.


9
 The full form is not needed where the hill country is steep or cliffed, as it is in the south and on the coast; here, the ditch simply encloses the cliff. Types of pā other than ring-ditch are also common in the region. On cliffs or points, the defensive perimeter of the pā was created by distinctive combinations of ditch and bank defences. The precise locations of these defences always shrewdly used the tactical advantages of localised landforms: the narrowest point on a ridge, the crest of a steep slope or the edge of a swamp. In the south, along the Pātea, Whenuakura and other rivers, are some of the largest and most distinctive pā in New Zealand. Putake, near Hawera, consists of four separate lines of ditch and bank defences, lying transversely across a broad ridge, narrowing to the principal platform. A pā near Otautu, on the Pātea River, presents three major platforms, each defended by double transverse ditches and banks and lying on a distinctive arrangement of ridges that defies simple description. This pā is not associated with the defeat of 
Titokowaru in 1869 at this locality, since he was attacked in an undefended village.


10
1 had long admired Alastair Buist's photographs of this site,


11
 and when I first photographed it in light overcast conditions in August 1991,1 was surprised by how small it seemed, occupying a low, offshoot ridge, dominated by the mass of the surrounding, higher terraces.

                        


                        

[image: Putake, a pā 5 km inland on the Tāngāhoe River, near Hāwera]

Putake, a pā 5 km inland on the Tāngāhoe River, near Hāwera

There are five sets of ditch and bank defences on the pā. The unique combination of defences of this pā show clearly the tactical combinations of ditch and bank and steep natural slope sought by Maori. The forward defences (nearest the viewpoint) are broad and enclose a large area between the gullies. In the rear (top centre) is a small 'citadel' with terraces and storage pits. The larger open area in the interior of the pā is pitted with the characteristic indentations of collapsed rua.


                    

                    

                        
Horticulture

                        
Taranaki is well within the climatic bounds suited to Polynesian root crops; the region also has a high rainfall and less risk of late-summer droughts than east coast localities. Evidence of pre-European horticulture is, not surprisingly, one of the outstanding elements of the landscape and, as in the Waikato, provides a good link with the traditional accounts of Turi and the introduction of kūmara. Apart from the storage pits on virtually every site, there is other very clear landscape evidence of actual gardening practice, for example, borrow-pits. The use of borrow-pits, for gravels to be added to the soil, is similar to their use in the Waikato.

                        
About 4 km inland from the mouth of the Whenuakura River near Waverley, almost perfect, balanced Māori
                


                            

[image: A massive pā built on a ridge above the Pātea River near Otautu, 7 km from the coast]
A massive pā built on a ridge above the Pātea River near 
Otautu, 7 km from the coast

Viewed from the south, the association with the river valley is clear. The pā is about 250 m long with a defensive perimeter of about 600 m. The massive double ditches and banks on all the obvious entry points and between the platforms show clearly. Further ditches and banks defend the head of the steep scarp to the valley floor. On the narrow ridge are massive storage pits, removed from the areas of habitation and taking advantage of the drainage. The white dots are sheep.


                            


                            

[image: Te Puia, a pā on the coastal terrace near the mouth of the Mōkau River]

Te Puia, a pā on the coastal terrace near the mouth of the Mōkau River

The Mōkau River runs into the sea at bottom left. The point immediately above the river mouth and seaward of the road has been lived on, but its landward defences were prone to attack. It was not suitable for a pā, but was an undefended village, named Kautu. Nearest the camera viewpoint on the coastal cliff, the Waipapa Stream, cutting through the terrace, formed a gully and a point in the terrace. There, a pā, Te Puia, was created by the construction of a large ditch and bank. About 100 m from the narrow point is a second, outer ditch and bank about 90 m long (centre bottom, above the cliff). This pā was the scene of fighting in the 1830s between Ngāti Maniapoto and Ngāti Toa under Te Rauparaha. At top left in the estuary is the island Motu Tawa, scene of further fighting in the 1830s.


                            


                            

[image: Settlement and horticulture on high terraces near the Whenuakura River, south Taranaki]
Settlement and horticulture on high terraces near the Whenuakura River, south Taranaki

In this photograph, small-scale, nineteenth-century arable fields show against a background of earlier pre-European gardens. Sand has been taken from borrow-pits, showing as irregularly shaped holes up to 8 m across, right foreground. The sand would have been added to the heavier topsoils of the terrace to improve their physical qualities (tilth, warming), and possibly as a mulch amongst growing plants. The spreading of sand from the borrow-pits in irregular heaps shows clearly, near right. At the top of the terrace risers (about 3 m in height) are lines of eroded kūmara storage pits. Beyond them again, the well-drained and easily defended finger-shaped points of land on the edge of the terrace have been used for pre-European pit storage.

At left and centre, a number of low ridges show clearly in oblique light. They are not dissimilar to the downslope lines of pre-European garden boundaries, but these are normally seen only in stony soil. These ridges were in fact formed at the edges of ploughed fields: they are 'lands' or plough lynchets. In the middle foreground is a rectangular enclosure, probably formed by a ditch and bank fence. The view is to the south, and the stream in shade is an unnamed tributary north-west of the Whenuakura River.
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At another point on the edge of the terrace, a pā has been built with many pits on its surface. The pā has been constructed by a simple ditch across the ridge with substantial artificial ditches and scarps around the terrace edge. The enclosed area is about 35 by 20 m. The dimples on the surface of the pā are probably collapsed rua while outside the pā, where space is not at a premium, there are a number of open rectangular pits. The distinct rectangular line to the right of the pā is probably stockwear along a former post and wire fence. The narrow ridge in the foreground has a substantial ditch and bank fence on its crest. The view is to the west.


                            


                settlements can be seen over the terrace landscape. Here pā, storage pits, borrow-pits, gardens and later nineteenth-century ploughing were once able to be seen, although now, unfortunately, the garden areas have been destroyed by horticultural plots. On the various levels of the terraces, layers or pockets of sand lie below the topsoils and were borrowed to add to the volcanic ash topsoils of the terraces.
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 On points formed at the edge of the terrace, overlooking the low coastal and stream plains, are storage pits and defensive ditches and banks. The detailed pattern of the wider site is not easy to interpret. It is probably the result of nineteenth-century mixed arable and stock farming overlying pre-European settlement and horticulture.
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 Although definitely nineteenth century in origin, the field areas, defined by low ploughing banks or 'lands', are not necessarily of European origin; they may be of Māori origin, reflecting the flourishing agricultural production of Taranaki in the 1850s. In the 1860s the area was delineated by survey as special (Māori-purpose) reserves, and not part of military settlement blocks common in this particular area,
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 so its sites of strictly Māori origin may continue past that period.

                    

                    

                        
Nineteenth-century sites

                        
In the early nineteenth century Taranaki was a major channel for the movement of iwi between the central and south-western North Island. The Waikato elements of these movements have already been considered. The Mōkau River was a key route in gaining access from the inland Waikato to Taranaki. It was the site of considerable fighting in several incidents from 1820 to 1835 between 
Ngāti Maniapoto, 
Ngāti Toa (from the inland and coastal Waikato, respectively) and Taranaki tribes.
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 The river flat on the north side of the river was the site of a Methodist (Wesleyan) Mission settlement under the Revd Cort Schnackenberg from 1844 to 1858, whose activities at north Aotea we reviewed in chapter 8. The pā, Te Puia, was the scene of fighting in the 1830s between Ngāti Maniapoto and Ngāti Toa under 
Te Rauparaha in the course of the latter's southwards migration from Kāwhia.
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 It consists of a very large transverse ditch and bank running from a stream gully to the coastal cliff and cutting off a distinct point formed on the high coastal terrace at the southern entrance of the Mōkau River.

                        
Taranaki was the setting for the initial actions of the most significant period of the New Zealand Wars,
                            


                

[image: Pukerangiora, on the Waitara River about 6 km inland from Waitara township]

Pukerangiora, on the Waitara River about 6 km inland from Waitara township

The site complex consists of a pre-European section on the crown of the hill, Te Arei (in the form of the British redoubt of 1864) right of centre, and the final section of a sap created by the British forces in 1860-61 (obscured by the line of low native shrubs at bottom left by the road). The view is to the south-east and the whole complex is some 350 m long.

The pre-European pa was occupied in the 1820s and 1830s in the course of the musket wars. The redoubt, Te Arei, was first built by Maori in defence against the British attack of 1860-61. The Maori forces also occupied the cliff edge above the Waitara River, forward of the Te Arei position itself, hence the location of the sap some distance off the cliff edge. Maori gun pits can be seen at the cliff edge, one only a few metres from the end of the demi-parallel.


                            


                            

[image: The original pre-European pā, Pukerangiora.]
The original pre-European pā, 
Pukerangiora.

The view is to the north-west. The pā was probably occupied as a fallback position in the course of the fighting in 1860-61, but features little in contemporary narratives. It does not appear to have commanded positions flanking or forward (westwards) of Te Arei, hence its relative tactical insignificance. The exact function of the large ditches and banks is not clear, but they appear to have enclosed the cliff edge (to the right) and the hilltop (foreground, this side of the fence). Just above the fence running across the foreground, and running at an acute angle to it, is a line of rifle trench with returns, possibly defending the rear of the Maori positions (including Te Arei) against the British attacks of 1860.


                            


                            

[image: The line of the British sap in front of Te Arei]
The line of the British sap in front of 
Te Arei

Running out to the right to the forested slope is a demi-parallel, apparently designed partly to enfilade the Maori positions on the cliff edge (out of view, bottom right) and to present a line of solid fire against Te Arei (which is beneath the camera viewpoint). The view is to the north-west.


                            


                            

[image: 'Limit of the Sap' by F.H. Arden, a contemporary view of 1861 after the fighting showing the sap running towards Te Arei]
'Limit of the Sap' by 
F.H. Arden, a contemporary view of 1861 after the fighting showing the sap running towards 
Te Arei

Te Arei was stockaded and entrenched on the crest of a low rise in the ridge (which does not show well in the aerial photograph), and the sap has been made up through ground very exposed to the defenders' fire. Gabions (wicker baskets) hold up the walls of the traverses and the demi-parallels (at left). The value of the demi-parallels in offering a full line of fire against Te Arei is obvious. The modern road follows a line somewhat to the right of the horse track and must have damaged the right flank of the British redoubt built on the site of Te Arei in 1864.

                                
                subsequently involving the King movement and regular British military forces. The north Taranaki campaigns involved two main phases. The First Taranaki War 1860-61 began when the infant New Zealand Company settlement in the enclave of New Plymouth was isolated by the opposition of the surrounding hapū. Some hapū had sold land to European interests, but these settlers from outlying districts had returned to the defences flung up around New Plymouth. When British troops and the European colonists took the offensive, it was about disputed land claims to the east of New Plymouth, in the vicinity of Waitara.
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 This offensive required a chain of defensive fortifications stretching east along the cart road from New Plymouth to the Waitara River valley. Towards the closing of the attacking action, many redoubts linked by saps were constructed by the British forces. These drove the attack against the Māori inland into the readily defended, forested hill country up the Waitara River. Māori, for their part, re-worked pre-European fortifications, especially in the Waitara valley, the primary theatre of the conflict. Pukerangiora, the traditional pā of the Puketapu hapū of Te Atiawa, had been occupied by northern tribes in the course of the Amiowhenua raid of 1821, and occupied again in 1831 when Te Atiawa were attacked and defeated by Waikato.
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 In 1860-61, the Māori forces,


19
 having fought a protracted defensive
                


                action at the edge of the forested country, occupied their final defended position, Te Arei. This lay within the wider defended perimeter of Pukerangiora, inland about 8 km from the coast in a commanding position on a ridge above the Waitara River. To the east were steep, impassable cliffs to the river; to the west, easier ground, sloping down away from the defensive positions.

                        
The British forces, moving towards the general line of the ridge, came under Māori fire from cover at the top of the cliff to the Waitara River and from Te Arei itself, a relatively small enclosure defended by rifle trench and a stockade. They were forced to sap their way for some 2 km in two different sections, incorporating several redoubts along the course of the sap. Artillery was also brought up through the sap and emplaced in a 'demi-parallel' at very close range (about 120'ni) to Te Arei, the Māori entrenchments. A 'demi-parallel' is a trench placed more or less parallel to the line of the defenders' fortification, and at right angles to the sap. This opened up a broad field of fire to the attacking force, who could not shoot effectively from the sap. At Te Arei, it also gave access from the sap to the cliff-edge to the east, enabling clearance of the Māori rifle pits and other positions there.

                        
Surveying the area south-west of Waitara in the 1920s, James Cowan
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 remarked that it was 'studded with the ruins of British redoubts and Māori entrenchments'. Today only a few of these sites, British or Māori, have survived,


21
 but they include the scene of the final action. These are the site of the traditional pā, Pukerangiora, at the crest of a prominent cliffed hill above the Waitara River; the 1861 Māori defensive position, Te Arei, later worked into a redoubt by European forces; and the final section of the sap constructed by the British and colonial attacking forces. The principal areas of the site along the cliff to the east survive in good condition, although the road and the adjacent farming have destroyed the true western extent of the main defensive perimeter.
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 Preserved as historic reserves (probably instigated by S. Percy Smith) through much of the era of European settlement, in the 1930s and again in the 1950s they were planted in pine trees, which were both protection and menace. The pine trees protected the site from rain and stock erosion, but if allowed to grow too big they would have destroyed the sub-surface features. After a second crop of trees was removed carefully by the Department of Conservation in recent years, the archaeological features showed in very well-preserved form.

                        
The aerial photographs shown here, probably the only ever taken of this site, show the last 200 m of the sap, its uphill end finishing within 100 m of Te Arei, the Māori position. The sap is of double width, with traverses (internal walls) from either side to prevent enfilading fire from the ridge crest ahead of the sap. The demi-parallel still shows clearly in the aerial view, as do the defensive Māori positions and the older 1830s and pre-European pā.

                        
The expense in terms of labour of the British method of attack attracted some derision from the European settlers confined in New Plymouth, who saw them as expensive military follies, although it was defended strongly by the British military.
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 The British military evidently sought to avoid casualties from the first of the significant engagements in Taranaki. The virtues of this debate are not for an archaeologist to judge, except to note again the lessons of the Northland campaigns of a decade and a half before, the Crimean experience and the unfolding events of the American civil war, where the advantage of entrenched defence became obvious.
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 The overall importance in New Zealand history of the Waitara events of 1859-61, culminating at Te Arei, is immense. Keith Sinclair has noted that:

                        

                            
it was a main cause of the later campaigns, for the way in which it began confirmed the Māoris in their worst fears. ... an idea that this was the first of a series of operations intended to deprive them of their land.
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A subsequent offensive phase was designed to secure the Taranaki region west of New Plymouth for European interests. Ngāti Maniapoto (Waikato Kingites) had been involved on the side of Te Atiawa in all these events. Their association led inevitably to the Waikato phases of the New Zealand Wars, the region where Māori strength was perceived to be greatest. Following the Waikato wars, there was further armed resistance by Māori in Taranaki. European forces in the Second Taranaki War of 1864 completely dispersed Māori settlement from the Waitara River valley. Te Arei was reoccupied during the course of these events, and the existing 'redoubt' survives in the form modified by Europeans in this campaign.
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There was also resistance to European settlement from Ngāti Ruanui in south Taranaki. These led to the Taranaki and West Coast campaigns of 1865-66, designed to secure the land between New Plymouth and
                


                            

[image: Kākāramea Redoubt, near Pātea, built in 1866]

Kākāramea Redoubt, near Pātea, built in 1866

The redoubt is pentagonal in layout with bastions on two sides (at right and left) and flanking angles (at the other corners). It is about 50 m across in its greatest dimension. The trench running out to the right of the photograph is a communication trench to huts dug into the slope at right. The site was part of the military settlement of this part of south Taranaki.

                                
                Wanganui, and the wars against TItokowaru, principally in the north-west, in 1868.
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 The redoubts built in this phase in south Taranaki provide fine landscape records, well known from Alastair Buist's pioneering aerial photographs. They include Kākāramea, built in 1865 by the British forces under Cameron


28
 and illustrated here. Inman's and Thacker's Redoubts were illustrated in chapter 6. The redoubts were intended to be used subsequently as the defensive positions of military settlers. However, few of the allotted areas were taken up immediately because there was very little communication or transport from Pātea to the settlements of either New Plymouth or Wanganui.
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 Of Māori fortifications probably of this campaign the most interesting is a pā, named Oika,


30
 commanding a crossing of the Whenuakura River 4 km from the coast.

                        


                        

[image: Oika, a pā of the period 1865-68 in South Taranaki]
Oika, a pā of the period 1865-68 in South Taranaki

This pā is on the edge of the high terrace landform on the south side of the Whenuakura River (to the left) and just above the state highway (below the viewpoint). The view is to the west. The use of regular traverses in the perimeter rifle trench was designed to prevent enfilading fire (fire along the length of the trench). The use of traverses on the lefthand side of the pā is problematic since the site does not appear to be commanded from outside on this line. The traverses in the trenches would nevertheless have some value if the attackers had been able to enter the pā. The defensive perimeter is about 50 m long by 20 m across.
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Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

[introduction]



                        
Taranaki was a major region of Māori settlement, its boundaries expressed in Māori as 'Waitōtara ki Parininihi': 'From the Waitōtara River to Whitecliffs'.


1
 An early centre of Māori resistance to the sale of land, from 1860 the region became an important focus of operations in the New Zealand Wars. Major themes to be covered in Taranaki are the gardening traditions associated with the Aotea canoe; the pā for which the region is so well known; intertribal fighting and the southwards migrations of Waikato tribes in the 1820s and 1830s; pā of nineteenth-century origin or occupation, including Pukerangiora on the Waitara River (site of the first British use of sapping in the New Zealand Wars); and redoubts of the 'West Coast' (i.e., south Taranaki) campaigns of the mid-1860s.

                        
Two archaeologists have been active in aerial photography in the region: Alastair Buist and Nigel Prickett, who have both written extensively on the pā and pre-European history of the region.


2
 Elsdon Best also wrote about the pā of the region.


3

                        

                        
The landforms of the inland parts of the region consist of extremely steep, broken hill country composed of mudstone rocks not dissimilar to the very roughest country of the East Coast. These inland areas were relatively little settled except along the course of the major rivers, and on the margins associated with the coastal terrace. The coastal terrace is of ancient Pleistocene (ice age) origin and varies in width from 5 to 15 km. It is generally about 50 m above sea level and has cliffed coastlines with stony reef or wave platforms, some covering very large areas.
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 The soils on the coastal high terrace are generally fertile and well suited to Māori horticulture. The central Taranaki region is dominated by the volcanic mountain. It is surrounded by a ring
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                plain of lahar-debris, water-borne ash and rocks from the volcanic vents, extending down to the coast on its western margins.

                        
In the coastal region, the ring plain forms landscapes similar to the coastal terrace elsewhere, for example the Bay of Plenty, except that there are frequent small lahar mounds and it is more often cut by narrow valleys. Coastal cliffs, narrow valleys and the mounds provided the natural tactical elements sought by Māori in the construction of pā. As far south as the Waitōtara River, the pā are heavily sculpted into the surface of the ground because of the relatively thick volcanic soils. The coastal landforms were cut at intervals by rivers rising in the ranges. From north to south, the most important rivers are the Mōkau, Waitara, Pātea, Tāngāhoe, Whenuakura and Waitōtara. The coastal cliffs and their immediate hinterland, including the river valleys, were the most important localities of settlement.

                        
Traditionally, the distinction between north and south Taranaki is important. The tribes of the north (
Ngāti Tama, 
Te Atiawa) ascribe their origin to the Tokomaru canoe; those in the south (for example, 
Ngāti Ruanui) to Aotea.


5
 Of traditional sites, well-known examples are those of Turi, of the Aotea canoe, whose associations with the northern harbour of Aotea were reviewed in chapter 1. Besides naming many features of the Taranaki coast, north and south, he introduced the kūmara to southern Taranaki.


6
 The Whenuakura River locality is also the site of kūmara traditions relating to both the Aotea and Kurahaupō canoes. Part of the patere concerning the travels of an important traditional figure, Wharau Rangi, mentions the importance of kūmara and karaka at Whenuakura:

                        

                            

                                
Ka iri mai taua i runga i Aotea,


                                
Te waka i a Turi.


                                
Ka u mai taua te ngutu Whenuakura;


                                
Huaina te whare, Rangi Tawhi;


                                
Tiri mai te kūmara;


                                
Ka ruia mai te karaka ki te tai ao nei. . ..
                            

                            

                                
We two were carried hither board Aotea,


                                
The canoe of Turi.


                                
We landed at the river's mouth at Whenuakura;


                                
The house there was named Rangi Tawhi;


                                
The kūmara was then planted;


                                
The karaka, too, soon flourished in the land. . . 


7

                                
                            

                        

                        
The reference in the tradition here to karaka is of particular interest, and I will illustrate its association with storage pits and pre-European settlement at Paekakariki, Wellington region, in chapter 13.
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Pā



                        
Pā

                        
In the north, pā are typically on the coastal terrace and along river escarpments up to 5 km inland. In the south, pā lie on prominent ridge ends in the river valleys for many kilometres inland.


8
 Many of the aerial photographs in this chapter are of south Taranaki sites, partly because Alastair Buist, who lived in Hawera, did most of his flying there; several of his photographs are used in this chapter.

                        
The ring-ditch pā is a feature of the Taranaki landscape, especially in the north around New Plymouth and in the west. On the ring plain, ring-ditch pā on lahar mounds are distinctive. These pā are created by a single, occasionally double, ditch and bank around a rounded hilltop.


9
 The full form is not needed where the hill country is steep or cliffed, as it is in the south and on the coast; here, the ditch simply encloses the cliff. Types of pā other than ring-ditch are also common in the region. On cliffs or points, the defensive perimeter of the pā was created by distinctive combinations of ditch and bank defences. The precise locations of these defences always shrewdly used the tactical advantages of localised landforms: the narrowest point on a ridge, the crest of a steep slope or the edge of a swamp. In the south, along the Pātea, Whenuakura and other rivers, are some of the largest and most distinctive pā in New Zealand. Putake, near Hawera, consists of four separate lines of ditch and bank defences, lying transversely across a broad ridge, narrowing to the principal platform. A pā near Otautu, on the Pātea River, presents three major platforms, each defended by double transverse ditches and banks and lying on a distinctive arrangement of ridges that defies simple description. This pā is not associated with the defeat of 
Titokowaru in 1869 at this locality, since he was attacked in an undefended village.


10
1 had long admired Alastair Buist's photographs of this site,


11
 and when I first photographed it in light overcast conditions in August 1991,1 was surprised by how small it seemed, occupying a low, offshoot ridge, dominated by the mass of the surrounding, higher terraces.

                        


                        

[image: Putake, a pā 5 km inland on the Tāngāhoe River, near Hāwera]

Putake, a pā 5 km inland on the Tāngāhoe River, near Hāwera

There are five sets of ditch and bank defences on the pā. The unique combination of defences of this pā show clearly the tactical combinations of ditch and bank and steep natural slope sought by Maori. The forward defences (nearest the viewpoint) are broad and enclose a large area between the gullies. In the rear (top centre) is a small 'citadel' with terraces and storage pits. The larger open area in the interior of the pā is pitted with the characteristic indentations of collapsed rua.
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Horticulture



                        
Horticulture

                        
Taranaki is well within the climatic bounds suited to Polynesian root crops; the region also has a high rainfall and less risk of late-summer droughts than east coast localities. Evidence of pre-European horticulture is, not surprisingly, one of the outstanding elements of the landscape and, as in the Waikato, provides a good link with the traditional accounts of Turi and the introduction of kūmara. Apart from the storage pits on virtually every site, there is other very clear landscape evidence of actual gardening practice, for example, borrow-pits. The use of borrow-pits, for gravels to be added to the soil, is similar to their use in the Waikato.

                        
About 4 km inland from the mouth of the Whenuakura River near Waverley, almost perfect, balanced Māori
                


                            

[image: A massive pā built on a ridge above the Pātea River near Otautu, 7 km from the coast]
A massive pā built on a ridge above the Pātea River near 
Otautu, 7 km from the coast

Viewed from the south, the association with the river valley is clear. The pā is about 250 m long with a defensive perimeter of about 600 m. The massive double ditches and banks on all the obvious entry points and between the platforms show clearly. Further ditches and banks defend the head of the steep scarp to the valley floor. On the narrow ridge are massive storage pits, removed from the areas of habitation and taking advantage of the drainage. The white dots are sheep.


                            


                            

[image: Te Puia, a pā on the coastal terrace near the mouth of the Mōkau River]

Te Puia, a pā on the coastal terrace near the mouth of the Mōkau River

The Mōkau River runs into the sea at bottom left. The point immediately above the river mouth and seaward of the road has been lived on, but its landward defences were prone to attack. It was not suitable for a pā, but was an undefended village, named Kautu. Nearest the camera viewpoint on the coastal cliff, the Waipapa Stream, cutting through the terrace, formed a gully and a point in the terrace. There, a pā, Te Puia, was created by the construction of a large ditch and bank. About 100 m from the narrow point is a second, outer ditch and bank about 90 m long (centre bottom, above the cliff). This pā was the scene of fighting in the 1830s between Ngāti Maniapoto and Ngāti Toa under Te Rauparaha. At top left in the estuary is the island Motu Tawa, scene of further fighting in the 1830s.


                            


                            

[image: Settlement and horticulture on high terraces near the Whenuakura River, south Taranaki]
Settlement and horticulture on high terraces near the Whenuakura River, south Taranaki

In this photograph, small-scale, nineteenth-century arable fields show against a background of earlier pre-European gardens. Sand has been taken from borrow-pits, showing as irregularly shaped holes up to 8 m across, right foreground. The sand would have been added to the heavier topsoils of the terrace to improve their physical qualities (tilth, warming), and possibly as a mulch amongst growing plants. The spreading of sand from the borrow-pits in irregular heaps shows clearly, near right. At the top of the terrace risers (about 3 m in height) are lines of eroded kūmara storage pits. Beyond them again, the well-drained and easily defended finger-shaped points of land on the edge of the terrace have been used for pre-European pit storage.

At left and centre, a number of low ridges show clearly in oblique light. They are not dissimilar to the downslope lines of pre-European garden boundaries, but these are normally seen only in stony soil. These ridges were in fact formed at the edges of ploughed fields: they are 'lands' or plough lynchets. In the middle foreground is a rectangular enclosure, probably formed by a ditch and bank fence. The view is to the south, and the stream in shade is an unnamed tributary north-west of the Whenuakura River.


                            


                            

[image: ]
At another point on the edge of the terrace, a pā has been built with many pits on its surface. The pā has been constructed by a simple ditch across the ridge with substantial artificial ditches and scarps around the terrace edge. The enclosed area is about 35 by 20 m. The dimples on the surface of the pā are probably collapsed rua while outside the pā, where space is not at a premium, there are a number of open rectangular pits. The distinct rectangular line to the right of the pā is probably stockwear along a former post and wire fence. The narrow ridge in the foreground has a substantial ditch and bank fence on its crest. The view is to the west.


                            


                settlements can be seen over the terrace landscape. Here pā, storage pits, borrow-pits, gardens and later nineteenth-century ploughing were once able to be seen, although now, unfortunately, the garden areas have been destroyed by horticultural plots. On the various levels of the terraces, layers or pockets of sand lie below the topsoils and were borrowed to add to the volcanic ash topsoils of the terraces.
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 On points formed at the edge of the terrace, overlooking the low coastal and stream plains, are storage pits and defensive ditches and banks. The detailed pattern of the wider site is not easy to interpret. It is probably the result of nineteenth-century mixed arable and stock farming overlying pre-European settlement and horticulture.
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 Although definitely nineteenth century in origin, the field areas, defined by low ploughing banks or 'lands', are not necessarily of European origin; they may be of Māori origin, reflecting the flourishing agricultural production of Taranaki in the 1850s. In the 1860s the area was delineated by survey as special (Māori-purpose) reserves, and not part of military settlement blocks common in this particular area,


14
 so its sites of strictly Māori origin may continue past that period.
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Nineteenth-century sites

                        
In the early nineteenth century Taranaki was a major channel for the movement of iwi between the central and south-western North Island. The Waikato elements of these movements have already been considered. The Mōkau River was a key route in gaining access from the inland Waikato to Taranaki. It was the site of considerable fighting in several incidents from 1820 to 1835 between 
Ngāti Maniapoto, 
Ngāti Toa (from the inland and coastal Waikato, respectively) and Taranaki tribes.
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 The river flat on the north side of the river was the site of a Methodist (Wesleyan) Mission settlement under the Revd Cort Schnackenberg from 1844 to 1858, whose activities at north Aotea we reviewed in chapter 8. The pā, Te Puia, was the scene of fighting in the 1830s between Ngāti Maniapoto and Ngāti Toa under 
Te Rauparaha in the course of the latter's southwards migration from Kāwhia.
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 It consists of a very large transverse ditch and bank running from a stream gully to the coastal cliff and cutting off a distinct point formed on the high coastal terrace at the southern entrance of the Mōkau River.

                        
Taranaki was the setting for the initial actions of the most significant period of the New Zealand Wars,
                            


                

[image: Pukerangiora, on the Waitara River about 6 km inland from Waitara township]

Pukerangiora, on the Waitara River about 6 km inland from Waitara township

The site complex consists of a pre-European section on the crown of the hill, Te Arei (in the form of the British redoubt of 1864) right of centre, and the final section of a sap created by the British forces in 1860-61 (obscured by the line of low native shrubs at bottom left by the road). The view is to the south-east and the whole complex is some 350 m long.

The pre-European pa was occupied in the 1820s and 1830s in the course of the musket wars. The redoubt, Te Arei, was first built by Maori in defence against the British attack of 1860-61. The Maori forces also occupied the cliff edge above the Waitara River, forward of the Te Arei position itself, hence the location of the sap some distance off the cliff edge. Maori gun pits can be seen at the cliff edge, one only a few metres from the end of the demi-parallel.


                            


                            

[image: The original pre-European pā, Pukerangiora.]
The original pre-European pā, 
Pukerangiora.

The view is to the north-west. The pā was probably occupied as a fallback position in the course of the fighting in 1860-61, but features little in contemporary narratives. It does not appear to have commanded positions flanking or forward (westwards) of Te Arei, hence its relative tactical insignificance. The exact function of the large ditches and banks is not clear, but they appear to have enclosed the cliff edge (to the right) and the hilltop (foreground, this side of the fence). Just above the fence running across the foreground, and running at an acute angle to it, is a line of rifle trench with returns, possibly defending the rear of the Maori positions (including Te Arei) against the British attacks of 1860.


                            


                            

[image: The line of the British sap in front of Te Arei]
The line of the British sap in front of 
Te Arei

Running out to the right to the forested slope is a demi-parallel, apparently designed partly to enfilade the Maori positions on the cliff edge (out of view, bottom right) and to present a line of solid fire against Te Arei (which is beneath the camera viewpoint). The view is to the north-west.


                            


                            

[image: 'Limit of the Sap' by F.H. Arden, a contemporary view of 1861 after the fighting showing the sap running towards Te Arei]
'Limit of the Sap' by 
F.H. Arden, a contemporary view of 1861 after the fighting showing the sap running towards 
Te Arei

Te Arei was stockaded and entrenched on the crest of a low rise in the ridge (which does not show well in the aerial photograph), and the sap has been made up through ground very exposed to the defenders' fire. Gabions (wicker baskets) hold up the walls of the traverses and the demi-parallels (at left). The value of the demi-parallels in offering a full line of fire against Te Arei is obvious. The modern road follows a line somewhat to the right of the horse track and must have damaged the right flank of the British redoubt built on the site of Te Arei in 1864.

                                
                subsequently involving the King movement and regular British military forces. The north Taranaki campaigns involved two main phases. The First Taranaki War 1860-61 began when the infant New Zealand Company settlement in the enclave of New Plymouth was isolated by the opposition of the surrounding hapū. Some hapū had sold land to European interests, but these settlers from outlying districts had returned to the defences flung up around New Plymouth. When British troops and the European colonists took the offensive, it was about disputed land claims to the east of New Plymouth, in the vicinity of Waitara.
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 This offensive required a chain of defensive fortifications stretching east along the cart road from New Plymouth to the Waitara River valley. Towards the closing of the attacking action, many redoubts linked by saps were constructed by the British forces. These drove the attack against the Māori inland into the readily defended, forested hill country up the Waitara River. Māori, for their part, re-worked pre-European fortifications, especially in the Waitara valley, the primary theatre of the conflict. Pukerangiora, the traditional pā of the Puketapu hapū of Te Atiawa, had been occupied by northern tribes in the course of the Amiowhenua raid of 1821, and occupied again in 1831 when Te Atiawa were attacked and defeated by Waikato.
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 In 1860-61, the Māori forces,


19
 having fought a protracted defensive
                


                action at the edge of the forested country, occupied their final defended position, Te Arei. This lay within the wider defended perimeter of Pukerangiora, inland about 8 km from the coast in a commanding position on a ridge above the Waitara River. To the east were steep, impassable cliffs to the river; to the west, easier ground, sloping down away from the defensive positions.

                        
The British forces, moving towards the general line of the ridge, came under Māori fire from cover at the top of the cliff to the Waitara River and from Te Arei itself, a relatively small enclosure defended by rifle trench and a stockade. They were forced to sap their way for some 2 km in two different sections, incorporating several redoubts along the course of the sap. Artillery was also brought up through the sap and emplaced in a 'demi-parallel' at very close range (about 120'ni) to Te Arei, the Māori entrenchments. A 'demi-parallel' is a trench placed more or less parallel to the line of the defenders' fortification, and at right angles to the sap. This opened up a broad field of fire to the attacking force, who could not shoot effectively from the sap. At Te Arei, it also gave access from the sap to the cliff-edge to the east, enabling clearance of the Māori rifle pits and other positions there.

                        
Surveying the area south-west of Waitara in the 1920s, James Cowan


20
 remarked that it was 'studded with the ruins of British redoubts and Māori entrenchments'. Today only a few of these sites, British or Māori, have survived,


21
 but they include the scene of the final action. These are the site of the traditional pā, Pukerangiora, at the crest of a prominent cliffed hill above the Waitara River; the 1861 Māori defensive position, Te Arei, later worked into a redoubt by European forces; and the final section of the sap constructed by the British and colonial attacking forces. The principal areas of the site along the cliff to the east survive in good condition, although the road and the adjacent farming have destroyed the true western extent of the main defensive perimeter.


22
 Preserved as historic reserves (probably instigated by S. Percy Smith) through much of the era of European settlement, in the 1930s and again in the 1950s they were planted in pine trees, which were both protection and menace. The pine trees protected the site from rain and stock erosion, but if allowed to grow too big they would have destroyed the sub-surface features. After a second crop of trees was removed carefully by the Department of Conservation in recent years, the archaeological features showed in very well-preserved form.

                        
The aerial photographs shown here, probably the only ever taken of this site, show the last 200 m of the sap, its uphill end finishing within 100 m of Te Arei, the Māori position. The sap is of double width, with traverses (internal walls) from either side to prevent enfilading fire from the ridge crest ahead of the sap. The demi-parallel still shows clearly in the aerial view, as do the defensive Māori positions and the older 1830s and pre-European pā.

                        
The expense in terms of labour of the British method of attack attracted some derision from the European settlers confined in New Plymouth, who saw them as expensive military follies, although it was defended strongly by the British military.
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 The British military evidently sought to avoid casualties from the first of the significant engagements in Taranaki. The virtues of this debate are not for an archaeologist to judge, except to note again the lessons of the Northland campaigns of a decade and a half before, the Crimean experience and the unfolding events of the American civil war, where the advantage of entrenched defence became obvious.
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 The overall importance in New Zealand history of the Waitara events of 1859-61, culminating at Te Arei, is immense. Keith Sinclair has noted that:

                        

                            
it was a main cause of the later campaigns, for the way in which it began confirmed the Māoris in their worst fears. ... an idea that this was the first of a series of operations intended to deprive them of their land.


25

                            

                        

                        
A subsequent offensive phase was designed to secure the Taranaki region west of New Plymouth for European interests. Ngāti Maniapoto (Waikato Kingites) had been involved on the side of Te Atiawa in all these events. Their association led inevitably to the Waikato phases of the New Zealand Wars, the region where Māori strength was perceived to be greatest. Following the Waikato wars, there was further armed resistance by Māori in Taranaki. European forces in the Second Taranaki War of 1864 completely dispersed Māori settlement from the Waitara River valley. Te Arei was reoccupied during the course of these events, and the existing 'redoubt' survives in the form modified by Europeans in this campaign.
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There was also resistance to European settlement from Ngāti Ruanui in south Taranaki. These led to the Taranaki and West Coast campaigns of 1865-66, designed to secure the land between New Plymouth and
                


                            

[image: Kākāramea Redoubt, near Pātea, built in 1866]

Kākāramea Redoubt, near Pātea, built in 1866

The redoubt is pentagonal in layout with bastions on two sides (at right and left) and flanking angles (at the other corners). It is about 50 m across in its greatest dimension. The trench running out to the right of the photograph is a communication trench to huts dug into the slope at right. The site was part of the military settlement of this part of south Taranaki.

                                
                Wanganui, and the wars against TItokowaru, principally in the north-west, in 1868.
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 The redoubts built in this phase in south Taranaki provide fine landscape records, well known from Alastair Buist's pioneering aerial photographs. They include Kākāramea, built in 1865 by the British forces under Cameron


28
 and illustrated here. Inman's and Thacker's Redoubts were illustrated in chapter 6. The redoubts were intended to be used subsequently as the defensive positions of military settlers. However, few of the allotted areas were taken up immediately because there was very little communication or transport from Pātea to the settlements of either New Plymouth or Wanganui.


29
 Of Māori fortifications probably of this campaign the most interesting is a pā, named Oika,


30
 commanding a crossing of the Whenuakura River 4 km from the coast.

                        


                        

[image: Oika, a pā of the period 1865-68 in South Taranaki]
Oika, a pā of the period 1865-68 in South Taranaki

This pā is on the edge of the high terrace landform on the south side of the Whenuakura River (to the left) and just above the state highway (below the viewpoint). The view is to the west. The use of regular traverses in the perimeter rifle trench was designed to prevent enfilading fire (fire along the length of the trench). The use of traverses on the lefthand side of the pā is problematic since the site does not appear to be commanded from outside on this line. The traverses in the trenches would nevertheless have some value if the attackers had been able to enter the pā. The defensive perimeter is about 50 m long by 20 m across.
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[image: Kupe's Sails, Ngā Rā ō Kupe, near Cape Palliser, one of many landscape references to Kupe, the discoverer and shaper of Aotearoa]
Kupe's Sails, 
Ngā Rā ō Kupe, near 
Cape Palliser, one of many landscape references to Kupe, the discoverer and shaper of Aotearoa

The shape of the near sail is not dissimilar to the 'leg-of-mutton' style sails used on Polynesian canoes, a triangular sail held up by a long gaff secured to a short mast. The arc described at left by the outline of the stone face is rather too full but overall the impression is strikingly convincing. On the far side of the stream is a second sail, not showing as well in this view to the north-east.


                    

                        
This region occupies all the southern end of the North Island from the Wairarapa, through the area known in Māori as 'Te Upokō ō Te Ika a Maui', 'The Head of Maui's Fish', to the Wanganui River. The Wanganui River proved to be a difficult area in which to find satisfactory aerial photographs, and coverage in this book is poor relative to the wealth of sites on the river,


1
 although this has been compensated for by the inclusion of sites from the neighbouring Whangaehu River. The southern part of the region is dominated by the Tararua and Rimutaka Ranges, separating the western coastal strip and Wellington Harbour from the Wairarapa. In the south-east, the Aorangi Range separates the Wairarapa valley from a very narrow coastal strip to the south and east. The coastal areas, including Wellington Harbour, were the principal location of Māori settlement, although there was also settlement in the Wairarapa valley itself. Themes which are well illustrated by aerial photographs include traditional sites, stone rows and gardening in stony soils, and something of early and mid-nineteenth-century settlements.
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[image: Pā and pits on the Whangaehu River 10 km upstream from the State Highway 3 bridge]
Pā and pits on the 
Whangaehu River 10 km upstream from the State Highway 3 bridge

The pā are at centre and bottom right. The ridges of the hill country come down to the river, offering good access by canoe and an ideal settlement opportunity. On the flat beyond are two knolls, each about 20 m across, with small groups of pits. The presence of a ring-ditch around these pits is puzzling. They are unlikely to be nineteenth-century fortifications, since the site is overlooked by the nearby hill country. The ring is probably a ditch and bank fence designed to protect the storage pits from pigs. The view is to the south-west.
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Detail of the large pā, about 160 m long. The upper platform is of ring-ditch form and there are two further narrow segments, with pits on the surface, leading to the river at right. Further transverse scarping lies below the righthand platform. The view is to the south-west.


                        


                        

[image: Pā, Te Ika ā Maru Bay, Wellington west coast]
Pā, 
Te Ika ā Maru Bay, Wellington west coast

The pā occupies a broad ridge at the foot of a steeper slope (in shadow). A simple transverse ditch and bank defends the interior, while a further section of indistinct scarp runs along the length of the defended platform from the near end of the ditch. The defensive perimeter elsewhere is created by gullies and the wave-cut cliff. There are terraces on the slope nearest the camera. The view is to the west in late afternoon light.


                        


                        

[image: Storage and borrow-pits on old dunes near the mouth of the Whangaehu River]
Storage and borrow-pits on old dunes near the mouth of the 
Whangaehu River

The younger dunes at top run in lines driven by north-west winds. At left, within the western river bend, older dunes, originally more massive and with a cover of volcanic ash, have been reshaped by the flow of water into the form of the loop and progressively abandoned. (The loop is migrating downstream.) The soils on the flat are sandy with some river silts with good topsoils. The intricate pock-marks on the surface of the dunes are storage pits, or borrow-pits (lying in an arc to the south) for sand to place on gardens on the flat land. Their size is accentuated by the collapse of the topsoil crust through which the pits had been cut. Two rectangular depressions marking house floors also show, each about 15 m long. The river itself is about 80 m wide and the two points are each 1.2 km long. The photograph was taken in 1942.


                        


                        
Although many of the region's place names are derived from precursors in Hawke's Bay, reflecting its initial settlement by tribes from that region (including Rangitāne of the Horowhenua), it has older and equally close associations with the voyage of Kupe from Hawaiiki, and in the nineteenth century with Te Atiawa and Ngāti Toa who entered the region from Taranaki and the Aotea and Kāwhia Harbours. Associations with Kupe's initial voyage feature on both sides of Cook Strait. In Palliser Bay is Ngā Rā ō Kupe (Kupe's Sails), a prominent triangular-shaped rock slab with a white-ish appearance from seaward and a companion slab across the stream; on the Cook Strait coast near Wellington city, is Pariwhero (Red Rocks), a site where Kupe's daughters cut themselves. On the other side of the strait, Arapawa Island and The Brothers are reminders-of incidents in Kupe's pursuit of an octopus, Te Wheke ō Muturangi, across the Pacific. On the west coast there are other reminders, including Mana Island itself, the full name of which—Te Mana ō Kupe ki Moana Nui ā Kiwa—refers to the mana of Kupe in crossing the Pacific Ocean.


2

                        

                        
The southern North Island is an area with extremely stony soils, particularly on its hill country. There are significant pockets of loess (fine silt blown around in the Pleistocene) but these tend to be clay-like in texture. Ash from the volcanic centres in the central North Island did not carry in significant quantities (for soil formation) this far south,


3
 so there are no soft, easily worked soils on the major hill landforms. As a result, although the localities of many pā are known,


4
 the actual archaeological evidence of pā is poor. Nor do pā show well in landscape photographs. Some archaeologists even refer to the line across the island from about the Whangaehu River to southern Hawke's Bay as 'the pā line'. On and north of this line, pā are everywhere prominent in the landscape; south of it they are barely perceptible. An example just north of the line is the remarkable complex of pā, probably of 
Ngāti Apa origin, inland on the Whangaehu River itself and about 10 km from the bridge.

                        
South of the line, the physical landscape presence of pā is weak although there are still many traditional references. Te Awamate, a pā in the swamps lying off the Rangitīkei River, was illustrated in chapter 3. A small island in a raupo swamp, it is important in the traditions of Ngāti Apa.


5
 In the whole of the greater Wellington region, there are only two or three pā whose artificial defences are strongly sculpted in the soil, and even these would be regarded as minor pā, at least in size, elsewhere in the North Island. Examples are the pā at Makara and Te Ika A Maru Bay,


6
 near Cape Terawhiti on the Wellington west coast.

                        
One of the contributing factors to the lack of obvious pā is that, from the Wanganui district southwards, the coast is less often cliffed. Instead there is a continuous line of dunes at low level (less than 20 m above sea level), driven inland as much as 15 km by the prevailing northwest winds. The surfaces of these dunes are of varying ages. In the inland areas, they were older (as much as 6,000 years old) and heavily forested in pre-European times. Towards the coast, sand was blown inland and formed young surfaces that had little vegetation. In between, there was a zone of lakes and swamps with forests and scrub of mixed ages, important in offering opportunities for settlement, as we have seen in Part 1 at Te Awamate and Tangimate.

                    

                    

                        
Horticulture

                        
About 1 km up from the mouth of the Whangaehu River is an area where the oldest inland coastal dunes intersect with the high river terraces and the hill country proper. Towards the coast, the river has cut a broad meander through the lines of the dunes. The dunes are old enough to have formed a crust of ash topsoil, and over large areas, this cap of dune soil has been broken through by Māori, for two reasons. One reason was to create storage pits which lie on dune crests within the broad points formed by the river through the old dune formations. Because of the soft sands under the surface these have broken away at the edges and tend to be irregular in plan, at least in the form in which they have survived today. The second reason was to borrow sands to add to soils for gardening, much as was discussed in chapter 4. This may have been the practice on the points themselves, and it seems also to have been the case where the dunes are adjacent to the older high river terraces.
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 pā containing many storage pits have been created on points at the edge of the high terrace; a particularly fine example occurs by the Whangaehu River bridge on State Highway 3. There are other fine examples of pā and pits further up the river.

                        
Further south from the Whangaehu River, pits are relatively infrequent. Good examples of raised-rim pits are recorded on the various river terraces of the Wairarapa plains, and also on the Manawatū River, but their low number reflects the horticultural marginality
                


                            

[image: Pā and storage pits on old dunes near the State Highway 3 bridge, Whangaehu River]
Pā and storage pits on old dunes near the State Highway 3 bridge, 
Whangaehu River

The edge of the river terrace shows at right with the pā on the hilltop right. Circled by the farm road, the pā is defended by steep natural scarps to either side (left and right), and terrace scarps on the ridge with many pits facing the camera. By the river terrace, foreground, the line of a dune provides a contrasting landform to the hill country beyond. On the surface of the dunes are many rectangular pits. The view is to the north-west, and State Highway 3 and the Whangaehu River are just to the right out of the image.
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Detail of the pā. There are no recognisable defensive ditches and banks but the sides are very steep and the repeated scarps of the terraces provide a deliberate defensive effect enhanced by carrying the scarps around to the steep face nearest the camera. The pā is about 130 m long by 30 m wide. The rectangular pits are 3 by 3 m in plan.

                 
                of the plains and small population. On the hills above Paekakariki, near Wellington, storage pits on the ridge line were probably used for storing crops grown on the sandy flats below. On slopes below the ridge are many groves of karaka trees.
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What interest the Wellington and Wairarapa regions lack in pā and pits is balanced by fine examples of gardening sites in stony or gravelly ground. The soils used were the naturally sandy and stony deposits on river flats near the sea and at the foot of the steep coastal hill country.


9
 In many coastal areas, particularly on the Wairarapa side of the region, there is a broad coastal strip, the width of which varies from 100 m to 500 m. The stones removed from the garden soils were placed in rows defining the edges of garden plots. The purpose of this removal of stones, as already discussed in chapter 4, was to define boundaries, to remove large stones into the windrows, to provide shelter, for fostering tuber shoots in spring before they were planted out, and as a place for
                


                            

[image: Garden stone rows along the coastal strip near Ngāwīhi, eastern Palliser Bay]
Garden stone rows along the coastal strip near 
Ngāwīhi, eastern Palliser Bay

A very high marine terrace shows at top left and right. Because of its height and exposure to wind, and the existence of a usable coastal strip more or less at sea level, this high terrace was not much used for settlement. The stone rows run down the slight slope in the foreground from the edge of the fan of debris from prominent gully, right, down on to an uplifted beach ridge. The rows are about 200 m long and 1 m high in their present state. The view is to the north.


                            


                yam or kūmara vines to grow over.
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 Sometimes mounds are also found but these are not as common as they are in Northland and Auckland. The Wairarapa stone rows are akin to those at Cape Runaway, and in localities in the South Island.

                        
Extraordinarily well-preserved examples of stone rows survive at Okoropunga Stream, just to the south of Castle Point on the east Wairarapa coast, and were illustrated in chapter 4.
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The fullest investigation of such stone walls and their associated gardens, using aerial photographs as a primary mapping technique (the first such instance in New Zealand), was conducted by Helen Leach on the Palliser Bay coast.


12
 She concluded that the gardening systems could only have been used for the Polynesian crops brought to New Zealand, kūmara in particular. She also proved that the first use of the walls was as early as the twelfth century, although the bulk of the radiocarbon dates place the walls in about the fifteenth century. The stone row areas on the Wairarapa coast appear to have been abandoned in pre-European times,


13
 for reasons which were discussed in chapter 4.

                    

                    

                        
Nineteenth-century sites

                        
Little remains of fortifications of the nineteenth century in the Wellington region. A blockhouse survives in the Hutt, its surrounding redoubt destroyed for car parking in recent decades, and part of a Māori (subsequently European) fortification at the head of Pauatahanui inlet. At Paremata, near the mouth of the inlet, there survive the stone walls of a barracks built in 1846-47 in the course of the fighting against Ngāti Toa and Te Rangihaeata. Built of local stone boulders and shell-lime mortar, the
                


                            

[image: Storage pits above Paekākāriki, north of Wellington]
Storage pits above 
Paekākāriki, north of Wellington

The ridge has slumped off to the right leaving a distinct lower lip on which there are several groups of well-preserved pits, taking advantage of good drainage. The gardens associated with these pits would have been on the flat country between this ridge and the shoreline (out of view 400 m to the right), where a number of important archaeological sites have been recorded. On the lower slopes above the railway tracks are several groves of karaka (particularly prominent, top left).


                            


                building had little structural strength. Cannon could not be fired from the barracks as originally intended; after severe damage in an earthquake in 1848, troops were quartered elsewhere.


14
 A study of these European fortifications has little to add to archaeological understanding,


15
 and only the unique structure of the Paremata barracks is illustrated here.

                        
On Mana and Kapiti Islands there survives evidence of nineteenth-century whaling, victualling and transport infrastructures. On the north-west corner of Mana Island, there was a manned lighthouse from 1865 to 1880. The household(s) there built a series of ditch and bank fenced enclosures. At the landing area of the island, there was also a ditch and bank enclosure, identified on documentary grounds as being as early as 1830.


16
-This makes it one of the earliest known European .agricultural or horticultural sites in New Zealand. These features are prominent on Mana Island because it is also well known as New Zealand's first sheep run dating from the early 1830s. The fences were needed to keep sheep out of the gardens. Sheep may also have been folded inside the enclosures, in winter through to lambing, with the sheep's droppings improving the ground's fertility for the growing season. Stone walls are also recorded at Kurukohatu on the north end of Kapiti Island.
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[image: Foundations of the Paremata Barracks, Plimmerton]
Foundations of the 
Paremata Barracks, Plimmerton

The barracks date to the establishment of a stockade here in 1846 and were completed in 1847. The area enclosed by the stockade (about 100 by 80 m) fronted on to the water's edge, where the boat club is today, and enclosed the barracks. The foundation walls are about 18 by 11 m in plan and the view is to the south-west. Towards the camera viewpoint, this side of the boat club, was the Paremata moa-hunter site, occupying the outer estuarine margins close by a navigable channel.
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[introduction]



                        
This region occupies all the southern end of the North Island from the Wairarapa, through the area known in Māori as 'Te Upokō ō Te Ika a Maui', 'The Head of Maui's Fish', to the Wanganui River. The Wanganui River proved to be a difficult area in which to find satisfactory aerial photographs, and coverage in this book is poor relative to the wealth of sites on the river,


1
 although this has been compensated for by the inclusion of sites from the neighbouring Whangaehu River. The southern part of the region is dominated by the Tararua and Rimutaka Ranges, separating the western coastal strip and Wellington Harbour from the Wairarapa. In the south-east, the Aorangi Range separates the Wairarapa valley from a very narrow coastal strip to the south and east. The coastal areas, including Wellington Harbour, were the principal location of Māori settlement, although there was also settlement in the Wairarapa valley itself. Themes which are well illustrated by aerial photographs include traditional sites, stone rows and gardening in stony soils, and something of early and mid-nineteenth-century settlements.
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[image: Pā and pits on the Whangaehu River 10 km upstream from the State Highway 3 bridge]
Pā and pits on the 
Whangaehu River 10 km upstream from the State Highway 3 bridge

The pā are at centre and bottom right. The ridges of the hill country come down to the river, offering good access by canoe and an ideal settlement opportunity. On the flat beyond are two knolls, each about 20 m across, with small groups of pits. The presence of a ring-ditch around these pits is puzzling. They are unlikely to be nineteenth-century fortifications, since the site is overlooked by the nearby hill country. The ring is probably a ditch and bank fence designed to protect the storage pits from pigs. The view is to the south-west.


                        

[image: ]
Detail of the large pā, about 160 m long. The upper platform is of ring-ditch form and there are two further narrow segments, with pits on the surface, leading to the river at right. Further transverse scarping lies below the righthand platform. The view is to the south-west.


                        


                        

[image: Pā, Te Ika ā Maru Bay, Wellington west coast]
Pā, 
Te Ika ā Maru Bay, Wellington west coast

The pā occupies a broad ridge at the foot of a steeper slope (in shadow). A simple transverse ditch and bank defends the interior, while a further section of indistinct scarp runs along the length of the defended platform from the near end of the ditch. The defensive perimeter elsewhere is created by gullies and the wave-cut cliff. There are terraces on the slope nearest the camera. The view is to the west in late afternoon light.


                        


                        

[image: Storage and borrow-pits on old dunes near the mouth of the Whangaehu River]
Storage and borrow-pits on old dunes near the mouth of the 
Whangaehu River

The younger dunes at top run in lines driven by north-west winds. At left, within the western river bend, older dunes, originally more massive and with a cover of volcanic ash, have been reshaped by the flow of water into the form of the loop and progressively abandoned. (The loop is migrating downstream.) The soils on the flat are sandy with some river silts with good topsoils. The intricate pock-marks on the surface of the dunes are storage pits, or borrow-pits (lying in an arc to the south) for sand to place on gardens on the flat land. Their size is accentuated by the collapse of the topsoil crust through which the pits had been cut. Two rectangular depressions marking house floors also show, each about 15 m long. The river itself is about 80 m wide and the two points are each 1.2 km long. The photograph was taken in 1942.


                        


                        
Although many of the region's place names are derived from precursors in Hawke's Bay, reflecting its initial settlement by tribes from that region (including Rangitāne of the Horowhenua), it has older and equally close associations with the voyage of Kupe from Hawaiiki, and in the nineteenth century with Te Atiawa and Ngāti Toa who entered the region from Taranaki and the Aotea and Kāwhia Harbours. Associations with Kupe's initial voyage feature on both sides of Cook Strait. In Palliser Bay is Ngā Rā ō Kupe (Kupe's Sails), a prominent triangular-shaped rock slab with a white-ish appearance from seaward and a companion slab across the stream; on the Cook Strait coast near Wellington city, is Pariwhero (Red Rocks), a site where Kupe's daughters cut themselves. On the other side of the strait, Arapawa Island and The Brothers are reminders-of incidents in Kupe's pursuit of an octopus, Te Wheke ō Muturangi, across the Pacific. On the west coast there are other reminders, including Mana Island itself, the full name of which—Te Mana ō Kupe ki Moana Nui ā Kiwa—refers to the mana of Kupe in crossing the Pacific Ocean.


2

                        

                        
The southern North Island is an area with extremely stony soils, particularly on its hill country. There are significant pockets of loess (fine silt blown around in the Pleistocene) but these tend to be clay-like in texture. Ash from the volcanic centres in the central North Island did not carry in significant quantities (for soil formation) this far south,


3
 so there are no soft, easily worked soils on the major hill landforms. As a result, although the localities of many pā are known,


4
 the actual archaeological evidence of pā is poor. Nor do pā show well in landscape photographs. Some archaeologists even refer to the line across the island from about the Whangaehu River to southern Hawke's Bay as 'the pā line'. On and north of this line, pā are everywhere prominent in the landscape; south of it they are barely perceptible. An example just north of the line is the remarkable complex of pā, probably of 
Ngāti Apa origin, inland on the Whangaehu River itself and about 10 km from the bridge.

                        
South of the line, the physical landscape presence of pā is weak although there are still many traditional references. Te Awamate, a pā in the swamps lying off the Rangitīkei River, was illustrated in chapter 3. A small island in a raupo swamp, it is important in the traditions of Ngāti Apa.


5
 In the whole of the greater Wellington region, there are only two or three pā whose artificial defences are strongly sculpted in the soil, and even these would be regarded as minor pā, at least in size, elsewhere in the North Island. Examples are the pā at Makara and Te Ika A Maru Bay,


6
 near Cape Terawhiti on the Wellington west coast.

                        
One of the contributing factors to the lack of obvious pā is that, from the Wanganui district southwards, the coast is less often cliffed. Instead there is a continuous line of dunes at low level (less than 20 m above sea level), driven inland as much as 15 km by the prevailing northwest winds. The surfaces of these dunes are of varying ages. In the inland areas, they were older (as much as 6,000 years old) and heavily forested in pre-European times. Towards the coast, sand was blown inland and formed young surfaces that had little vegetation. In between, there was a zone of lakes and swamps with forests and scrub of mixed ages, important in offering opportunities for settlement, as we have seen in Part 1 at Te Awamate and Tangimate.
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Horticulture

                        
About 1 km up from the mouth of the Whangaehu River is an area where the oldest inland coastal dunes intersect with the high river terraces and the hill country proper. Towards the coast, the river has cut a broad meander through the lines of the dunes. The dunes are old enough to have formed a crust of ash topsoil, and over large areas, this cap of dune soil has been broken through by Māori, for two reasons. One reason was to create storage pits which lie on dune crests within the broad points formed by the river through the old dune formations. Because of the soft sands under the surface these have broken away at the edges and tend to be irregular in plan, at least in the form in which they have survived today. The second reason was to borrow sands to add to soils for gardening, much as was discussed in chapter 4. This may have been the practice on the points themselves, and it seems also to have been the case where the dunes are adjacent to the older high river terraces.


7
 pā containing many storage pits have been created on points at the edge of the high terrace; a particularly fine example occurs by the Whangaehu River bridge on State Highway 3. There are other fine examples of pā and pits further up the river.

                        
Further south from the Whangaehu River, pits are relatively infrequent. Good examples of raised-rim pits are recorded on the various river terraces of the Wairarapa plains, and also on the Manawatū River, but their low number reflects the horticultural marginality
                


                            

[image: Pā and storage pits on old dunes near the State Highway 3 bridge, Whangaehu River]
Pā and storage pits on old dunes near the State Highway 3 bridge, 
Whangaehu River

The edge of the river terrace shows at right with the pā on the hilltop right. Circled by the farm road, the pā is defended by steep natural scarps to either side (left and right), and terrace scarps on the ridge with many pits facing the camera. By the river terrace, foreground, the line of a dune provides a contrasting landform to the hill country beyond. On the surface of the dunes are many rectangular pits. The view is to the north-west, and State Highway 3 and the Whangaehu River are just to the right out of the image.


                            


                            

[image: ]
Detail of the pā. There are no recognisable defensive ditches and banks but the sides are very steep and the repeated scarps of the terraces provide a deliberate defensive effect enhanced by carrying the scarps around to the steep face nearest the camera. The pā is about 130 m long by 30 m wide. The rectangular pits are 3 by 3 m in plan.

                 
                of the plains and small population. On the hills above Paekakariki, near Wellington, storage pits on the ridge line were probably used for storing crops grown on the sandy flats below. On slopes below the ridge are many groves of karaka trees.


8

                        

                        
What interest the Wellington and Wairarapa regions lack in pā and pits is balanced by fine examples of gardening sites in stony or gravelly ground. The soils used were the naturally sandy and stony deposits on river flats near the sea and at the foot of the steep coastal hill country.


9
 In many coastal areas, particularly on the Wairarapa side of the region, there is a broad coastal strip, the width of which varies from 100 m to 500 m. The stones removed from the garden soils were placed in rows defining the edges of garden plots. The purpose of this removal of stones, as already discussed in chapter 4, was to define boundaries, to remove large stones into the windrows, to provide shelter, for fostering tuber shoots in spring before they were planted out, and as a place for
                


                            

[image: Garden stone rows along the coastal strip near Ngāwīhi, eastern Palliser Bay]
Garden stone rows along the coastal strip near 
Ngāwīhi, eastern Palliser Bay

A very high marine terrace shows at top left and right. Because of its height and exposure to wind, and the existence of a usable coastal strip more or less at sea level, this high terrace was not much used for settlement. The stone rows run down the slight slope in the foreground from the edge of the fan of debris from prominent gully, right, down on to an uplifted beach ridge. The rows are about 200 m long and 1 m high in their present state. The view is to the north.


                            


                yam or kūmara vines to grow over.


10
 Sometimes mounds are also found but these are not as common as they are in Northland and Auckland. The Wairarapa stone rows are akin to those at Cape Runaway, and in localities in the South Island.

                        
Extraordinarily well-preserved examples of stone rows survive at Okoropunga Stream, just to the south of Castle Point on the east Wairarapa coast, and were illustrated in chapter 4.


11
The fullest investigation of such stone walls and their associated gardens, using aerial photographs as a primary mapping technique (the first such instance in New Zealand), was conducted by Helen Leach on the Palliser Bay coast.


12
 She concluded that the gardening systems could only have been used for the Polynesian crops brought to New Zealand, kūmara in particular. She also proved that the first use of the walls was as early as the twelfth century, although the bulk of the radiocarbon dates place the walls in about the fifteenth century. The stone row areas on the Wairarapa coast appear to have been abandoned in pre-European times,


13
 for reasons which were discussed in chapter 4.
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Nineteenth-century sites

                        
Little remains of fortifications of the nineteenth century in the Wellington region. A blockhouse survives in the Hutt, its surrounding redoubt destroyed for car parking in recent decades, and part of a Māori (subsequently European) fortification at the head of Pauatahanui inlet. At Paremata, near the mouth of the inlet, there survive the stone walls of a barracks built in 1846-47 in the course of the fighting against Ngāti Toa and Te Rangihaeata. Built of local stone boulders and shell-lime mortar, the
                


                            

[image: Storage pits above Paekākāriki, north of Wellington]
Storage pits above 
Paekākāriki, north of Wellington

The ridge has slumped off to the right leaving a distinct lower lip on which there are several groups of well-preserved pits, taking advantage of good drainage. The gardens associated with these pits would have been on the flat country between this ridge and the shoreline (out of view 400 m to the right), where a number of important archaeological sites have been recorded. On the lower slopes above the railway tracks are several groves of karaka (particularly prominent, top left).


                            


                building had little structural strength. Cannon could not be fired from the barracks as originally intended; after severe damage in an earthquake in 1848, troops were quartered elsewhere.


14
 A study of these European fortifications has little to add to archaeological understanding,


15
 and only the unique structure of the Paremata barracks is illustrated here.

                        
On Mana and Kapiti Islands there survives evidence of nineteenth-century whaling, victualling and transport infrastructures. On the north-west corner of Mana Island, there was a manned lighthouse from 1865 to 1880. The household(s) there built a series of ditch and bank fenced enclosures. At the landing area of the island, there was also a ditch and bank enclosure, identified on documentary grounds as being as early as 1830.


16
-This makes it one of the earliest known European .agricultural or horticultural sites in New Zealand. These features are prominent on Mana Island because it is also well known as New Zealand's first sheep run dating from the early 1830s. The fences were needed to keep sheep out of the gardens. Sheep may also have been folded inside the enclosures, in winter through to lambing, with the sheep's droppings improving the ground's fertility for the growing season. Stone walls are also recorded at Kurukohatu on the north end of Kapiti Island.


17

                        

                        

[image: Foundations of the Paremata Barracks, Plimmerton]
Foundations of the 
Paremata Barracks, Plimmerton

The barracks date to the establishment of a stockade here in 1846 and were completed in 1847. The area enclosed by the stockade (about 100 by 80 m) fronted on to the water's edge, where the boat club is today, and enclosed the barracks. The foundation walls are about 18 by 11 m in plan and the view is to the south-west. Towards the camera viewpoint, this side of the boat club, was the Paremata moa-hunter site, occupying the outer estuarine margins close by a navigable channel.
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South Island
                    

                    

                        

[image: The terrace country at Clarence River, seaward Kai Kōura Range in distance]
The terrace country at Clarence River, seaward Kai Kōura Range in distance

The best researched gardening sites at Clarence River lie on the low coastal strip inland of the road and on the margins and south of the prominent bush-filled gully (centre right) in the high terrace. They do not show in this photograph, but are depicted in a photograph elsewhere in this chapter.


                        


                        
A brief description of the physical setting of sites in the South Island is difficult because of its-size and topographical complexity. The island is characterised by a complex spine of high ranges in the west and low-lying plains in the central eastern portions. The latitudinal range of the island, coupled with the mountainous topography, is such that there are distinct climatic differences between northern and southern parts, and western and eastern. To the west, rainfall is abundant; in the east, seasonally dry conditions prevail and areas of grassland occupy the broad areas of plains. In the south, mean temperatures are lower than in the north. As in the North Island, the coastal strip and river valleys were dominant in determining settlement pattern. Earth ovens from the earliest periods have been frequently recorded and excavated on the outer reaches of estuaries and on river terraces inland. Inland trips to hunt moa or gather stone also appear to have been common.

                        
In this chapter the principal themes to be covered are the restrictions on population growth in the South Island and its effects on the visible archaeological landscape; moa and moa hunting, particularly at the major river mouths such as Wairau Bar and Waitaki River mouth; horticulture in gardens defined by stone rows;
                
[image: ]

                            


                            

[image: The Wairau estuary and bar]
The 
Wairau estuary and bar

The moa-hunter site complex lies at the inner edge of the bar, by the prominent trees surrounding the homestead just above centre at the modern entrance to the estuary. Old distributary channels, intersected by modern river channels, are prominent above the estuary at lower left. The view is from the south.


                            


                            

[image: ]
A closer view of the modern entrance to the Wairau estuary. The site lay over the broad evenly grassed area on the inner side of the bar, nearest the camera. The initial finds were made in the course of ploughing this area in the 1940s. The later excavations of Roger Duff and Jim Eyles in the band of ovens show as a rectangular patch with interior mounds near the edge of the estuary. There appears to have been long and continuing erosion of the inner edge of the bar, cutting into the full extent of the site, and leaving a tiny island (middle foreground).


                            


                            

[image: Wairau Bar]

Wairau Bar

The site of 
Roger Duff and Jim Eyles' excavations at Wairau Bar. The original excavation squares created the distinct rectangular outline while the undulations result from backfilling from adjacent squares.


                            


                the relative lack of substantial pre-European earthwork pā; and the Ngāi Tahu pā of the mid-Canterbury region, attacked by Ngāti Toa under Te Rauparaha in 1829-30.

                        
The principal tribe associated with the South Island is 
Ngāi Tahu, descended from the great canoes of the eastern North Island, Horouta and Tākitimu. The descent lines are linked with those of Ngāti Porou, Ngāti Kahungūnu and Rangitāne.


1
 In the nineteenth century, there were incursions of Taranaki and Waikato iwi into the northern South Island, part of the general southwards movement into Cook Strait. The earliest traditions can be read in the naming of Banks Peninsula, Te Pātaka a Te Rākaihautū, the storehouse of Rākaihautū. Lake Ellesmere immediately to the south was Te Kete Ika ō Rākaihautū, the fish basket of Rākaihautū. Rākaihautū was also the creator and namer of the great southern lakes.


2
                        

                        
The South Island occupies only a single chapter of this book because it has far fewer archaeological sites than the North Island. Sites in the South Island tend to have less visibility in the landscape than in the North Island, and the main reason is the paucity of highly visible pā and horticultural sites of the late pre-European period. I discussed in chapter 2 why the readily visible sites in the north tend to be late in age. In the North Island, horticulture was important because it was essential to sustain large numbers of people. The essential factor making horticulture possible in the north was climate, especially the length of the growing season needed for the pre-European root crops. Production was virtually limitless, provided the effort was made to cultivate. When James Cook and his fellow observers commented on the eastern North Island, they noted the numbers of people. It seems that the horticultural capacity of the North Island made it possible to sustain large numbers of people there 
late in the pre-European period. At the time of 
early settlement, when number of immigrants and not natural increase was the relevant factor, the population in the South Island was probably the same as, or even outnumbered, that in the North Island.


3
 As time went by the numbers in the north far outgrew those in the south, as the latter reached (and may indeed have lowered) its carrying capacity.

                        
When people first visit a new environment, they may take some time to adjust to its advantages and difficulties. For tropical Polynesians, the difficulties of New Zealand after an arduous voyage must have been great. On arrival, the obvious response is to take food from the easiest, most productive and most accessible sources. In New Zealand, that food was meat, and it came in the form of moa and other land birds, fish and sea mammals. Moa had never been hunted by any other animal, and they were probably naive in their attitude to aggressive human predators.


4
 Moa were also abundant in the South Island, particularly in their preferred habitat of grassland plains and open forest—a habitat not as common in the North Island as it was in the South Island. Sea mammal colonies, such as that illustrated in chapter 15, were distributed around the New Zealand coast, but with greater numbers in the south, since these are animals that range in the sub-polar oceans for the most part.


5
 The South Island was therefore a very attractive initial habitat for the small numbers of people who first arrived. Even at the low level of population prevailing in the South Island, however, the first Polynesians hunted and reduced the animal populations, leading eventually to the extinction of moa and a loss of breeding colonies of seals and other species. The overall result was that in the South Island, with at best only marginal horticultural opportunities, there was never the longer-term potential for population numbers that existed in the North Island. A greater proportion of the South Island sites, compared with the North Island, may therefore be earlier.

                        
This leads to an important consequence for illustration in this book. None of these activities, seal and moa butchery and consumption, have left much that is as accessible to aerial photography as the abundant pā and pits of the North Island. However, both the general ecological setting of important sites, and the potential abundance of prey such as seals or fledgling birds (such as mutton-birds) can be illustrated, as we saw in chapter 5. Wairau Bar, a locality for moa butchery and consumption, is illustrated here. The site itself is complex, covering some 3 ha, and lies on the inner edge of the southern point of the Wairau River entrance.


6
 Ploughing in the early 1940s revealed many artefacts and brought the site to the attention of the Canterbury Museum. Further hand excavation by Roger Duff, Jim Eyles, Owen Wilkes, Michael Trotter and others was carried out up until about
                


                1964.


7
 This work, reviewed recently by Atholl Anderson, showed that a band of ovens lay near the lagoon edge while closer to the sea there was an extensive area of huts and other habitation evidence. The site contained much moa bone and shell: 25 tonnes of moa bone, and some 1,600 tonnes of marine shell, so the proportion of moa meat in the diet was not necessarily very high. At the southern end of the site was an extensive area of human burials.
 

8 
 Aerial photographs show the estuarine setting of the site, and the dimpled low relief of the backfilled area of hand excavation conducted by Roger Duff and Jim Eyles still shows clearly.

                        
Further south, at the mouth of the Waitaki River, ovens used for cooking moa showed clearly in oblique photographs taken in the early 1960s. The wider site covered an area of 10 ha on the river terraces 1 km south of the point where the river now enters the sea. Because of the extreme rate of coastal erosion, there is no estuary at the Waitaki River mouth, and access to the site must have been over a bar directly up a fast-flowing river. The most valued parts of moa were probably transported down river, perhaps down the now abandoned river channels which show in the aerial photographs. Unlike Wairau Bar, the Waitaki River mouth may not have been permanently settled; there is insufficient evidence of substantial houses or the artefacts associated with permanent settlement such as adzes.


9
 The ovens show very clearly in the photograph in chapter 5 because the area has a thin topsoil on a stony subsoil in which the ovens had been built. The area of the ovens had been little cultivated,


10
 and the ploughing of 1960 in effect exposed their image in the soil.

                        
With the exception of a site at the Heaphy River mouth, pre-European settlement on the West Coast of the South Island has been very little investigated until recently. Ray Hooker has now established the existence of sites on the many estuarine banks and river mouths along the coast. These are in natural environments almost unaltered since the time of occupation, with extensive, scrub-covered shorelines, many freshwater lakes and, not far inland from the settlements, the fringe of productive lowland podocarp forests. A photograph of a not untypical setting, north of the Haast River, is in chapter 2.

                    

                    

                        
Horticulture

                        
Previous sections of this chapter dwelt on the precariousness of animal populations under human predation. Horticulture offered a potentially sustainable subsistence base, but in the south it was limited by climate. Once the difficulties of horticulture in a temperate climate had been solved in the North Island, it remained only to put in the much greater amounts of work needed to grow and store the crop, and Māori had a renewable food source limited only by the quantity of suitable soils. As we have already seen in Northland and Palliser Bay, ecological limits appear to have been reached in some areas, although novel methods of exploiting soils were being attempted.

                        
In the South Island, horticulture was possible on the coast, from the Banks Peninsula north,


11
                        and in the lower reaches of the major northern rivers. Areas known or inferred to have supported horticulture, though much smaller in extent than in the North Island, are Banks Peninsula, Woodend near Kaiapoi pā, Claverley in North Canterbury, the Kai Kōura Peninsula, Clarence River, the Blenheim coastal plains, the inner and outer Marlborough Sounds and, probably most important of all, the rivers and coastal strip of inner Tasman Bay and Golden Bay.


12
 In the last areas, however, stone rows are rare, and some of this inferred distribution is based on the existence of kūmara storage pits. The best-preserved examples of stone rows are on the coastal strip north and south of the Clarence River where they are in forms similar to those of the Wairarapa coast.


13

                        

                        
Throughout this broad area, the average number of pits in any one site is small, seldom more than two or three, although there are rare single sites with as many as 15 or 20, for example at Pari Whakatau in North Canterbury, or Pariwhakaoho in Golden Bay. The pits are also weathered with the sides greatly eroded, so that they do not make satisfactory photographic subjects.


14
 However, an exceptional group of pits lies on the terraces of the Seventeen Valley Stream at the southern end of the Blenheim plains, not far from Wairau Bar. These pits are in an ideal locality for marginal horticulture: an open river valley facing north, on the edge of a terrace raised slightly above the ponding of frosty air. Below the pits, on the former flood plain, lie stone rows marking the area of the original gardens.

                        
On the open plains between this valley and Wairau Bar to the north-east were Māori 'canals', a feature of Blake-Palmer's pioneering paper on archaeology and aerial photography in New Zealand, and thus among the first aerial photographs published in New Zealand.


15
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Cooks Cove and 
Pourewa Island (foreground), 
Tolaga Bay. The Endeavour anchored to the right (north) of the picture.
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Garden stone rows on the 
Pōtikirua coastal strip, near Cape Runaway. The view is to the south.
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Pukemaire, a pre-European pā on terrace land at 
Tikitiki, East Coast. The pā was occupied by Pai Mārire forces in 1865.
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Ngātapa, inland Gisborne, scene of 
Te Kooti Arikirangi's defeat in January 1869. Some six transverse rifle trenches or breastworks cross the slope facing the camera. The saps are obscured by the low scrub on the natural scarp across the centre. A vertical aerial photograph and interpretative drawing are on 
page 152.
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Pukerangiora and 
Te Arei, on the Waitara River, Taranaki. Te Arei (the Maori position in 1861 and the redoubt of 1864) is at centre with the sap constructed by Pratt's troops at left obscured by the distinct line of trees. At right is the main defended area of the pre-European fortification. Further photographs and an interpretative drawing are on pages 174-177.


                            


                            

[image: ]
Pre-European pā near 
Otautu, Pātea River, south Taranaki. A further photograph is on 
page 170.
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Oika, a pā of the period 1865-68, above the Whenuakura River, south Taranaki. At bottom right is the Whenuakura Marae.
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Putake, a pre-European pā on the Tāngāhoe River, south Taranaki.
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The pā (left of centre) by the State Highway 3 crossing of the 
Whangaehu River, near Wanganui. Storage pits on the old dune surfaces nearer the river are less distinct. Further photographs are on 
page 184.
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Pā on ridges above the 
Whangaehu River. Pits, probably nineteenth century in age, show on low hillocks above the flood plain (in middle distance at left).
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Storage pits at 
Paekākariki, Wellington. The larger trees on the slope below are karaka.
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Wairau Bar, Blenheim. The main part of the moa-hunter site is in the middle distance by the lagoon edge, but there are significant archaeological deposits on the lines of beach ridge in the foreground.
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Kaiapoi and the Kaiapoi monument, north of Christchurch. Part of the defensive perimeter of the pa is clearly defined by the defensive bank or breastwork of the pā. The defended area extended to the left of the road in the vicinity of the buildings.


                            


                            

[image: ]
Gum-digging trenches, dating from the 1930s, on the 
Ahipara plateau. The white patches are the leached sandy subsoil exposed by stripping the gum-rich peat.
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Northburn herring-bone tailings, a gold-mining site near Cromwell, central Otago. Large stones from the sluice face (in shadow nearest viewpoint) were stacked in these rows where they continued to guide waste water flow. Further photographs are on pages 
257 and 
263.
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Nukutaurua, Māhia Peninsula. At centre is the pā, Waipuna, and at top right is Maungakahia. The pits discussed in the final chapter are by the stream, right of centre, and above Waipuna. A vertical aerial photograph and interpretative drawing are on pages 
252-254.


                            


                            

[image: Pits and stone rows north of the Clarence River mouth]
Pits and stone rows north of the 
Clarence River mouth

Stone rows similar to those at Palliser Bay run down from the foot of the steep slopes (partly out of the image, left) to an uplifted eroded beach line running top left to bottom right. Between the stone rows are darkened, gravelly soils, well suited to kūmara horticulture. There are pits on the terrace beyond the prominent gully. The view is to the north.

                 
                were supposed to have been excavated to catch 'flappers' (unfledged ducks). These canals are among the great sports of New Zealand archaeology, ranking along with house pits as unsustained interpretations. The 'canals' are natural distributaries,


16
 characteristic of the outflow plains of major rivers. As they accumulate over time, with the changing course of the river and river gravels covering over parts of the earlier ones, their natural origin may have been difficult to detect. They would, of course, have been used for eeling and fowling, but their origin is natural.

                    

                    

                        


                        
Pā

                        

[image: Storage pits and garden stone rows in Seventeen Valley Stream, southern Wairau Plains]
Storage pits and garden stone rows in 
Seventeen Valley Stream, southern Wairau Plains

Three groups of kūmara storage pits lie on the edge of a high river terrace. The individual pits are up to 6 m in their greatest dimension. On the river flat below the pits there are a number of stone rows, marking the edge of garden plots. The river is actively cutting away the bank just by the southernmost group of pits. An area of gardens may have been eroded away here. The high terrace on which the pits lie appears not have been gardened, to judge from the lack of stone rows. However, it may be that the natural soils here were silty rather than stony. An area of ploughing shows clearly at the foot of the eastern hills but does not extend over all of the high terrace at the time of this photograph (May 1947).


                        


                        
As we have seen, the marginality of horticulture remains the only credible explanation for the relatively low population numbers in the South Island late in pre-European history. That small population is reflected in the limited numbers and size of pā. In Nelson, pā on coastal headlands are not uncommon but small in size compared with their North Island counterparts. The largest single pā, and also the greatest concentration of individual pā in the South Island, are on the Kai Kōura Peninsula. On the edge of the high coastal terrace at South Bay, there are five well-preserved pā, the largest of them with a complex set of interlocking defensive ditches and banks. Nearby, on the northern edge of the terrace, are several other pā.
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 The pā were lived in from the pre-European period up until the raids of Te Rauparaha in the period 1822-28.
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South of Banks Peninsula, pā with earthworks are rare. Pā a Te Wera, on the Huriawa Peninsula near Kari-tane, some 20 km north of Dunedin, has little to show by way of defensive earthworks. The Huriawa Peninsula is more a complex of small settlements, some with unambiguous terraces, others apparently defended by narrow natural razorback ridges and steep coastal cliffs.


19
 Mapoutahi, another pā on a headland north of Dunedin, has very little constructed fortification


20
 compared to the scale of such fortification in most parts of the North Island. Other pā, both in the Banks Peninsula region and to the south, are more usefully reserved for discussion in the section of this chapter on nineteenth-century settlement.

                    

                    

                        
South Island stone resources

                        
Throughout pre-European Māori history, the South Island remained an important source of stone. There was no obsidian but there was an apparent abundance of stone for adzes. The main sources were along the alpine fault and its northern and southern extensions in Southland and Nelson. Argillite for adzes was found from Rangitoto (D'Urville Island) to the mountain range lying just east of Nelson.


21
 D'Urville Island lies in the western reaches of Cook Strait, with its northern tip almost as close to Pātea in Taranaki as it is to Nelson in inner Tasman Bay. Tribes based there, therefore, had good access to the North Island for trade; much stone went north, and east through Cook Strait, to judge from the amount of Nel-
                


                            

[image: Pā on the Kai Kōura Peninsula]
Pā on the 
Kai Kōura Peninsula

Five or six pā, several linked in pairs or groups, show on the edge of the high terrace in this 1942 vertical aerial photograph. They are Ngā Niho, above the township at the top of the photograph; and the various pā (unnamed) above South Bay. Ngā Niho has had its ditch ploughed in and the bank height 'enhanced' in recent times. The pā are all built on various levels of old marine terraces. The two pā to the south-east (bottom right, north-east of the isolated house and hedges) lie adjacent to water (in the gully). The easternmost one has a second ditch and bank which shows faintly. There is a dogleg section of ditch and bank defending the terrace edge at its westernmost extremity. The pā with the largest defended area, one of the largest in the South Island, is on the prominent point at left. It has an interior and exterior defensive line, with the exterior line not fully closed. However, the apparently incomplete defence takes advantage both of the upper slopes of the gully and the proximity of the adjacent pā. The defended area of the large unit is 280 m long by about 50 m (width varies); the prominent section of ditch and bank at left is 90 m long. The defensive form of these pā indicates pre-European occupation, but they were also occupied into the earlier part of the nineteenth century until the raids of Te Rauparaha in the late 1820s.


                            


                son argillite found in sites in the western and southern North Island. A photograph of a quarry at Samson Bay, not far from D'Urville Island and also in the Nelson mineral belt, is in chapter 5. In Southland, similar stone is available in inland and coastal localities but was only exploited on the coast; in the vicinity of Riverton and Bluff Harbour are extensive workings.
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 It appears in the same distinctive landscape as in Nelson, with hard rock protrusions lying above the general surface of the landscape. Nephrite (pounamu) was less used than argillite in the earlier periods for reasons that are not entirely clear.
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 It is tougher than argillite,


24
 and was used late in pre-European history as a prestige trade good. Greenstone occurs in remote areas in geological formations similar to that of argillite, with the vegetation also stunted in the vicinity of the primary outcrops. Greenstone was also recovered from river-beds but the landscape imprint of this activity is not remarkable.

                    

                    

                        
Nineteenth-century settlement

                        
The South Island did not see widespread military conflict between Māori and European forces, such as the North Island suffered. However, earlier in the century the general north-to-south imbalance in the availability of muskets, and the subsequent raiding of the south by northern tribes, caused devastation in the main Ngāi Tahu villages. The principal sites date to the period when Te Rauparaha of Ngāti Toa was trying to establish his mana whenua over the South Island. This was after the initial raids of the early 1820s when Ngāti Koata, allied with Ngāti Toa, occupied much of Nelson-Marlborough.

                        
The pā at Kaiapoi (north of Christchurch) and Onāwe (Akaroa Harbour), attacked by Te Rauparaha in separate actions in 1829-30 and 1832,


25
 illustrate quite different kinds of ecological and defensive settings. Kaiapoi is a large example of a swamp pā, i.e., the defensive perimeter is strengthened by a swampy lagoon, the Taerutu swamp, which lies inland of the dunes of Waikuku Beach. The pā itself covered an area of 2 ha with a perimeter ditch and bank and double palisade. The pā was divided internally by a ditch and bank surviving today parallel to and north of the line of the present-day road.
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 At a late stage in the engagement in 1832, which lasted several months, 
Te Rauparaha appears to have dug a series of saps in the form of connected parallels at the south-west entrance of the site. At this point the pā joined firm ground to the south-west,
                


                            

[image: Kaiapoi, site of the defeat of Ngāi Tahu by Te Rauparaha in 1832]

Kaiapoi, site of the defeat of Ngāi Tahu by Te Rauparaha in 1832

The perimeter bank by the edge of the swamp shows clearly following recent clearance of willows from the site. The swamp at rear still remains while, on this side, the original strip of swamp and stream is marked by the open drain in the foreground. The pā originally extended in another complete segment over the area where the house and sheep are at right. The bank casting a strong shadow by the road is 90 m long. One of the original gateways through the bank by the road shows clearly. Te Rauparaha's saps occupied the lefthand edge of the rectangular paddock on this side of the road and led in towards this gateway. The view is from the south-west. A colour photograph with interpretative drawing is on 
page 213.

                                 
                difficult ground for the attacking force since it was flanked by the Ngāi Tahu defenders from both north and east. These particular areas have unfortunately been destroyed by the modern road,


27
 but the banks north of the road, the original entrances through them and some other interior features are still evident.

                        
Onāwe lies on a peninsula in Akaroa Harbour which, because of its very narrow neck, is more like an island. Te Rauparaha turned to an attack on the pā here after his sacking of Kaiapoi. The nearly flat slope of the surface of the ridge had been divided into several enclosures by defensive lines of ditch and breastwork. The exact placement and configuration of the fortification appear to be a response to the size of the peninsula: it was too long to be defended as a single perimeter. A simple ditch and bank across the ridge was inadequate and a fully con-
                


                            

[image: Onāwe pā, Banks Peninsula, attacked by Te Rauparaha after the sacking of Kaiapoi]

Onāwe pā, Banks Peninsula, attacked by Te Rauparaha after the sacking of Kaiapoi

The defences of the pā are in part natural, using the steep cliffs of the peninsula (at top, in scrub). A ditch and bank, partly obscured by the scrub, extends along this cliff edge with a short field of close fire against any attack from that quarter. The distinct ribbon-like line is a path through long grass. On the near side of the main rectangular block of fortified perimeter are trenches which give access to water and the shoreline (foreground). The total defended area on the peninsula is about 450 m long by 40 m (width varies). The rectangular enclosure seen here (ditch and bank out of view at left) is 130 by 40 m. The view is to the north-east. For a wider view of the pā, see the illustration of the fish trap (here out of picture, bottom left) in chapter 5.

                 
                structed enclosure had to be made, as indeed we have seen at Kaiapoi. On the northern edge there is a short field of defensive fire (although the area may have been reduced by slumping since the 1830s). The rectangular defended areas on the broad slope are also overlooked by the steep stony hill to the east. It may be speculated also that the defensive perimeter was originally a ditch and bank fence for a village, internally partitioned, perhaps between hapū. This pattern is apparent in many early nineteenth-century pā on river terraces in the eastern North Island.

                        
Onāwe appears on first sight to have been a good defensive position, and it was not taken by a direct assault. Te Rauparaha had gathered at Onāwe with his own forces and many prisoners from his earlier defeat of Kaiapoi. The prisoners were Ngāi Tahu and closely re-
                


                lated to the occupants of Onāwe. They were brought forward to open a discussion with the defenders. In the confusion and reluctance of the defenders to fire on their own people, the Ngāti Toa were able to enter Onāwe. Once inside, they turned on the defenders and many Ngāi Tahu were killed. Following these two incidents, Ngāi Tahu abandoned their other central Canterbury pā, such as those at Taumutu, and fled further south.
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The early nineteenth-century pā at Taumutu (near Lake Ellesmere), Wairewa (Lake Forsythe) and Waiteruaiti (near Timaru), have massive defensive ditches and banks. The defensive significance of the position of one of the sites at Taumutu, Orariki, is not obvious at first sight. From the air, however, it can be seen to lie across a narrow neck of dry land formed where the mudflats of the margins of Lake Ellesmere (Waihora) finger into the land.
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 This locality was first settled by the chiefs Te Ruahikihiki and Kaweriri.

                        

[image: Orariki, a pā near Taumutu at the southern end and outlet of Waihora (Lake Ellesmere)]

Orariki, a pā near Taumutu at the southern end and outlet of Waihora (Lake Ellesmere)

The church and graveyard at top right are within the bounds of the defensive ditch and bank, immediately left of the road at top. Built in the early nineteenth century by the Ngāi Tahu hapū, 
Ngāti Ruahikihiki, the pā originally occupied the neck of dry land that extended out into the lake between mudflats. The Waikewai Stream bed and mudflat show clearly on the near side of the church. The defences may originally have been dogleg in plan, with the modern road obscuring a large part of the original defences. The view is to the north-west.


                        


                        

[image: Oruaka, a pre-European pā above Wairewa (Lake Forsythe), Banks Peninsula]

Oruaka, a pre-European pā above Wairewa (Lake Forsythe), Banks Peninsula

Running up through the centre is the pre-European ditch and bank, with the pits and terraces of the settlement on the slope top right. Outside the major ditch and bank, and postdating it, are irregular ditch and bank enclosures. They may relate to early or mid-nineteenth century Maori settlement; they may be of European origin. The view is to the east.
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[image: The terrace country at Clarence River, seaward Kai Kōura Range in distance]
The terrace country at Clarence River, seaward Kai Kōura Range in distance

The best researched gardening sites at Clarence River lie on the low coastal strip inland of the road and on the margins and south of the prominent bush-filled gully (centre right) in the high terrace. They do not show in this photograph, but are depicted in a photograph elsewhere in this chapter.


                        


                        
A brief description of the physical setting of sites in the South Island is difficult because of its-size and topographical complexity. The island is characterised by a complex spine of high ranges in the west and low-lying plains in the central eastern portions. The latitudinal range of the island, coupled with the mountainous topography, is such that there are distinct climatic differences between northern and southern parts, and western and eastern. To the west, rainfall is abundant; in the east, seasonally dry conditions prevail and areas of grassland occupy the broad areas of plains. In the south, mean temperatures are lower than in the north. As in the North Island, the coastal strip and river valleys were dominant in determining settlement pattern. Earth ovens from the earliest periods have been frequently recorded and excavated on the outer reaches of estuaries and on river terraces inland. Inland trips to hunt moa or gather stone also appear to have been common.

                        
In this chapter the principal themes to be covered are the restrictions on population growth in the South Island and its effects on the visible archaeological landscape; moa and moa hunting, particularly at the major river mouths such as Wairau Bar and Waitaki River mouth; horticulture in gardens defined by stone rows;
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[image: The Wairau estuary and bar]
The 
Wairau estuary and bar

The moa-hunter site complex lies at the inner edge of the bar, by the prominent trees surrounding the homestead just above centre at the modern entrance to the estuary. Old distributary channels, intersected by modern river channels, are prominent above the estuary at lower left. The view is from the south.
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A closer view of the modern entrance to the Wairau estuary. The site lay over the broad evenly grassed area on the inner side of the bar, nearest the camera. The initial finds were made in the course of ploughing this area in the 1940s. The later excavations of Roger Duff and Jim Eyles in the band of ovens show as a rectangular patch with interior mounds near the edge of the estuary. There appears to have been long and continuing erosion of the inner edge of the bar, cutting into the full extent of the site, and leaving a tiny island (middle foreground).


                            


                            

[image: Wairau Bar]

Wairau Bar

The site of 
Roger Duff and Jim Eyles' excavations at Wairau Bar. The original excavation squares created the distinct rectangular outline while the undulations result from backfilling from adjacent squares.


                            


                the relative lack of substantial pre-European earthwork pā; and the Ngāi Tahu pā of the mid-Canterbury region, attacked by Ngāti Toa under Te Rauparaha in 1829-30.

                        
The principal tribe associated with the South Island is 
Ngāi Tahu, descended from the great canoes of the eastern North Island, Horouta and Tākitimu. The descent lines are linked with those of Ngāti Porou, Ngāti Kahungūnu and Rangitāne.


1
 In the nineteenth century, there were incursions of Taranaki and Waikato iwi into the northern South Island, part of the general southwards movement into Cook Strait. The earliest traditions can be read in the naming of Banks Peninsula, Te Pātaka a Te Rākaihautū, the storehouse of Rākaihautū. Lake Ellesmere immediately to the south was Te Kete Ika ō Rākaihautū, the fish basket of Rākaihautū. Rākaihautū was also the creator and namer of the great southern lakes.


2
                        

                        
The South Island occupies only a single chapter of this book because it has far fewer archaeological sites than the North Island. Sites in the South Island tend to have less visibility in the landscape than in the North Island, and the main reason is the paucity of highly visible pā and horticultural sites of the late pre-European period. I discussed in chapter 2 why the readily visible sites in the north tend to be late in age. In the North Island, horticulture was important because it was essential to sustain large numbers of people. The essential factor making horticulture possible in the north was climate, especially the length of the growing season needed for the pre-European root crops. Production was virtually limitless, provided the effort was made to cultivate. When James Cook and his fellow observers commented on the eastern North Island, they noted the numbers of people. It seems that the horticultural capacity of the North Island made it possible to sustain large numbers of people there 
late in the pre-European period. At the time of 
early settlement, when number of immigrants and not natural increase was the relevant factor, the population in the South Island was probably the same as, or even outnumbered, that in the North Island.


3
 As time went by the numbers in the north far outgrew those in the south, as the latter reached (and may indeed have lowered) its carrying capacity.

                        
When people first visit a new environment, they may take some time to adjust to its advantages and difficulties. For tropical Polynesians, the difficulties of New Zealand after an arduous voyage must have been great. On arrival, the obvious response is to take food from the easiest, most productive and most accessible sources. In New Zealand, that food was meat, and it came in the form of moa and other land birds, fish and sea mammals. Moa had never been hunted by any other animal, and they were probably naive in their attitude to aggressive human predators.


4
 Moa were also abundant in the South Island, particularly in their preferred habitat of grassland plains and open forest—a habitat not as common in the North Island as it was in the South Island. Sea mammal colonies, such as that illustrated in chapter 15, were distributed around the New Zealand coast, but with greater numbers in the south, since these are animals that range in the sub-polar oceans for the most part.


5
 The South Island was therefore a very attractive initial habitat for the small numbers of people who first arrived. Even at the low level of population prevailing in the South Island, however, the first Polynesians hunted and reduced the animal populations, leading eventually to the extinction of moa and a loss of breeding colonies of seals and other species. The overall result was that in the South Island, with at best only marginal horticultural opportunities, there was never the longer-term potential for population numbers that existed in the North Island. A greater proportion of the South Island sites, compared with the North Island, may therefore be earlier.

                        
This leads to an important consequence for illustration in this book. None of these activities, seal and moa butchery and consumption, have left much that is as accessible to aerial photography as the abundant pā and pits of the North Island. However, both the general ecological setting of important sites, and the potential abundance of prey such as seals or fledgling birds (such as mutton-birds) can be illustrated, as we saw in chapter 5. Wairau Bar, a locality for moa butchery and consumption, is illustrated here. The site itself is complex, covering some 3 ha, and lies on the inner edge of the southern point of the Wairau River entrance.


6
 Ploughing in the early 1940s revealed many artefacts and brought the site to the attention of the Canterbury Museum. Further hand excavation by Roger Duff, Jim Eyles, Owen Wilkes, Michael Trotter and others was carried out up until about
                


                1964.


7
 This work, reviewed recently by Atholl Anderson, showed that a band of ovens lay near the lagoon edge while closer to the sea there was an extensive area of huts and other habitation evidence. The site contained much moa bone and shell: 25 tonnes of moa bone, and some 1,600 tonnes of marine shell, so the proportion of moa meat in the diet was not necessarily very high. At the southern end of the site was an extensive area of human burials.
 

8 
 Aerial photographs show the estuarine setting of the site, and the dimpled low relief of the backfilled area of hand excavation conducted by Roger Duff and Jim Eyles still shows clearly.

                        
Further south, at the mouth of the Waitaki River, ovens used for cooking moa showed clearly in oblique photographs taken in the early 1960s. The wider site covered an area of 10 ha on the river terraces 1 km south of the point where the river now enters the sea. Because of the extreme rate of coastal erosion, there is no estuary at the Waitaki River mouth, and access to the site must have been over a bar directly up a fast-flowing river. The most valued parts of moa were probably transported down river, perhaps down the now abandoned river channels which show in the aerial photographs. Unlike Wairau Bar, the Waitaki River mouth may not have been permanently settled; there is insufficient evidence of substantial houses or the artefacts associated with permanent settlement such as adzes.


9
 The ovens show very clearly in the photograph in chapter 5 because the area has a thin topsoil on a stony subsoil in which the ovens had been built. The area of the ovens had been little cultivated,


10
 and the ploughing of 1960 in effect exposed their image in the soil.

                        
With the exception of a site at the Heaphy River mouth, pre-European settlement on the West Coast of the South Island has been very little investigated until recently. Ray Hooker has now established the existence of sites on the many estuarine banks and river mouths along the coast. These are in natural environments almost unaltered since the time of occupation, with extensive, scrub-covered shorelines, many freshwater lakes and, not far inland from the settlements, the fringe of productive lowland podocarp forests. A photograph of a not untypical setting, north of the Haast River, is in chapter 2.
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Horticulture

                        
Previous sections of this chapter dwelt on the precariousness of animal populations under human predation. Horticulture offered a potentially sustainable subsistence base, but in the south it was limited by climate. Once the difficulties of horticulture in a temperate climate had been solved in the North Island, it remained only to put in the much greater amounts of work needed to grow and store the crop, and Māori had a renewable food source limited only by the quantity of suitable soils. As we have already seen in Northland and Palliser Bay, ecological limits appear to have been reached in some areas, although novel methods of exploiting soils were being attempted.

                        
In the South Island, horticulture was possible on the coast, from the Banks Peninsula north,


11
                        and in the lower reaches of the major northern rivers. Areas known or inferred to have supported horticulture, though much smaller in extent than in the North Island, are Banks Peninsula, Woodend near Kaiapoi pā, Claverley in North Canterbury, the Kai Kōura Peninsula, Clarence River, the Blenheim coastal plains, the inner and outer Marlborough Sounds and, probably most important of all, the rivers and coastal strip of inner Tasman Bay and Golden Bay.


12
 In the last areas, however, stone rows are rare, and some of this inferred distribution is based on the existence of kūmara storage pits. The best-preserved examples of stone rows are on the coastal strip north and south of the Clarence River where they are in forms similar to those of the Wairarapa coast.


13

                        

                        
Throughout this broad area, the average number of pits in any one site is small, seldom more than two or three, although there are rare single sites with as many as 15 or 20, for example at Pari Whakatau in North Canterbury, or Pariwhakaoho in Golden Bay. The pits are also weathered with the sides greatly eroded, so that they do not make satisfactory photographic subjects.


14
 However, an exceptional group of pits lies on the terraces of the Seventeen Valley Stream at the southern end of the Blenheim plains, not far from Wairau Bar. These pits are in an ideal locality for marginal horticulture: an open river valley facing north, on the edge of a terrace raised slightly above the ponding of frosty air. Below the pits, on the former flood plain, lie stone rows marking the area of the original gardens.

                        
On the open plains between this valley and Wairau Bar to the north-east were Māori 'canals', a feature of Blake-Palmer's pioneering paper on archaeology and aerial photography in New Zealand, and thus among the first aerial photographs published in New Zealand.


15
 They
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Cooks Cove and 
Pourewa Island (foreground), 
Tolaga Bay. The Endeavour anchored to the right (north) of the picture.
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Garden stone rows on the 
Pōtikirua coastal strip, near Cape Runaway. The view is to the south.
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Pukemaire, a pre-European pā on terrace land at 
Tikitiki, East Coast. The pā was occupied by Pai Mārire forces in 1865.
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Ngātapa, inland Gisborne, scene of 
Te Kooti Arikirangi's defeat in January 1869. Some six transverse rifle trenches or breastworks cross the slope facing the camera. The saps are obscured by the low scrub on the natural scarp across the centre. A vertical aerial photograph and interpretative drawing are on 
page 152.
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Pukerangiora and 
Te Arei, on the Waitara River, Taranaki. Te Arei (the Maori position in 1861 and the redoubt of 1864) is at centre with the sap constructed by Pratt's troops at left obscured by the distinct line of trees. At right is the main defended area of the pre-European fortification. Further photographs and an interpretative drawing are on pages 174-177.
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Pre-European pā near 
Otautu, Pātea River, south Taranaki. A further photograph is on 
page 170.
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Oika, a pā of the period 1865-68, above the Whenuakura River, south Taranaki. At bottom right is the Whenuakura Marae.
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Putake, a pre-European pā on the Tāngāhoe River, south Taranaki.
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The pā (left of centre) by the State Highway 3 crossing of the 
Whangaehu River, near Wanganui. Storage pits on the old dune surfaces nearer the river are less distinct. Further photographs are on 
page 184.
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Pā on ridges above the 
Whangaehu River. Pits, probably nineteenth century in age, show on low hillocks above the flood plain (in middle distance at left).
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Storage pits at 
Paekākariki, Wellington. The larger trees on the slope below are karaka.
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Wairau Bar, Blenheim. The main part of the moa-hunter site is in the middle distance by the lagoon edge, but there are significant archaeological deposits on the lines of beach ridge in the foreground.
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Kaiapoi and the Kaiapoi monument, north of Christchurch. Part of the defensive perimeter of the pa is clearly defined by the defensive bank or breastwork of the pā. The defended area extended to the left of the road in the vicinity of the buildings.
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Gum-digging trenches, dating from the 1930s, on the 
Ahipara plateau. The white patches are the leached sandy subsoil exposed by stripping the gum-rich peat.
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Northburn herring-bone tailings, a gold-mining site near Cromwell, central Otago. Large stones from the sluice face (in shadow nearest viewpoint) were stacked in these rows where they continued to guide waste water flow. Further photographs are on pages 
257 and 
263.
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Nukutaurua, Māhia Peninsula. At centre is the pā, Waipuna, and at top right is Maungakahia. The pits discussed in the final chapter are by the stream, right of centre, and above Waipuna. A vertical aerial photograph and interpretative drawing are on pages 
252-254.


                            


                            

[image: Pits and stone rows north of the Clarence River mouth]
Pits and stone rows north of the 
Clarence River mouth

Stone rows similar to those at Palliser Bay run down from the foot of the steep slopes (partly out of the image, left) to an uplifted eroded beach line running top left to bottom right. Between the stone rows are darkened, gravelly soils, well suited to kūmara horticulture. There are pits on the terrace beyond the prominent gully. The view is to the north.

                 
                were supposed to have been excavated to catch 'flappers' (unfledged ducks). These canals are among the great sports of New Zealand archaeology, ranking along with house pits as unsustained interpretations. The 'canals' are natural distributaries,


16
 characteristic of the outflow plains of major rivers. As they accumulate over time, with the changing course of the river and river gravels covering over parts of the earlier ones, their natural origin may have been difficult to detect. They would, of course, have been used for eeling and fowling, but their origin is natural.
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Pā

                        

[image: Storage pits and garden stone rows in Seventeen Valley Stream, southern Wairau Plains]
Storage pits and garden stone rows in 
Seventeen Valley Stream, southern Wairau Plains

Three groups of kūmara storage pits lie on the edge of a high river terrace. The individual pits are up to 6 m in their greatest dimension. On the river flat below the pits there are a number of stone rows, marking the edge of garden plots. The river is actively cutting away the bank just by the southernmost group of pits. An area of gardens may have been eroded away here. The high terrace on which the pits lie appears not have been gardened, to judge from the lack of stone rows. However, it may be that the natural soils here were silty rather than stony. An area of ploughing shows clearly at the foot of the eastern hills but does not extend over all of the high terrace at the time of this photograph (May 1947).


                        


                        
As we have seen, the marginality of horticulture remains the only credible explanation for the relatively low population numbers in the South Island late in pre-European history. That small population is reflected in the limited numbers and size of pā. In Nelson, pā on coastal headlands are not uncommon but small in size compared with their North Island counterparts. The largest single pā, and also the greatest concentration of individual pā in the South Island, are on the Kai Kōura Peninsula. On the edge of the high coastal terrace at South Bay, there are five well-preserved pā, the largest of them with a complex set of interlocking defensive ditches and banks. Nearby, on the northern edge of the terrace, are several other pā.


17
 The pā were lived in from the pre-European period up until the raids of Te Rauparaha in the period 1822-28.


18

                        

                        
South of Banks Peninsula, pā with earthworks are rare. Pā a Te Wera, on the Huriawa Peninsula near Kari-tane, some 20 km north of Dunedin, has little to show by way of defensive earthworks. The Huriawa Peninsula is more a complex of small settlements, some with unambiguous terraces, others apparently defended by narrow natural razorback ridges and steep coastal cliffs.


19
 Mapoutahi, another pā on a headland north of Dunedin, has very little constructed fortification


20
 compared to the scale of such fortification in most parts of the North Island. Other pā, both in the Banks Peninsula region and to the south, are more usefully reserved for discussion in the section of this chapter on nineteenth-century settlement.
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South Island stone resources

                        
Throughout pre-European Māori history, the South Island remained an important source of stone. There was no obsidian but there was an apparent abundance of stone for adzes. The main sources were along the alpine fault and its northern and southern extensions in Southland and Nelson. Argillite for adzes was found from Rangitoto (D'Urville Island) to the mountain range lying just east of Nelson.


21
 D'Urville Island lies in the western reaches of Cook Strait, with its northern tip almost as close to Pātea in Taranaki as it is to Nelson in inner Tasman Bay. Tribes based there, therefore, had good access to the North Island for trade; much stone went north, and east through Cook Strait, to judge from the amount of Nel-
                


                            

[image: Pā on the Kai Kōura Peninsula]
Pā on the 
Kai Kōura Peninsula

Five or six pā, several linked in pairs or groups, show on the edge of the high terrace in this 1942 vertical aerial photograph. They are Ngā Niho, above the township at the top of the photograph; and the various pā (unnamed) above South Bay. Ngā Niho has had its ditch ploughed in and the bank height 'enhanced' in recent times. The pā are all built on various levels of old marine terraces. The two pā to the south-east (bottom right, north-east of the isolated house and hedges) lie adjacent to water (in the gully). The easternmost one has a second ditch and bank which shows faintly. There is a dogleg section of ditch and bank defending the terrace edge at its westernmost extremity. The pā with the largest defended area, one of the largest in the South Island, is on the prominent point at left. It has an interior and exterior defensive line, with the exterior line not fully closed. However, the apparently incomplete defence takes advantage both of the upper slopes of the gully and the proximity of the adjacent pā. The defended area of the large unit is 280 m long by about 50 m (width varies); the prominent section of ditch and bank at left is 90 m long. The defensive form of these pā indicates pre-European occupation, but they were also occupied into the earlier part of the nineteenth century until the raids of Te Rauparaha in the late 1820s.


                            


                son argillite found in sites in the western and southern North Island. A photograph of a quarry at Samson Bay, not far from D'Urville Island and also in the Nelson mineral belt, is in chapter 5. In Southland, similar stone is available in inland and coastal localities but was only exploited on the coast; in the vicinity of Riverton and Bluff Harbour are extensive workings.
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 It appears in the same distinctive landscape as in Nelson, with hard rock protrusions lying above the general surface of the landscape. Nephrite (pounamu) was less used than argillite in the earlier periods for reasons that are not entirely clear.


23
 It is tougher than argillite,


24
 and was used late in pre-European history as a prestige trade good. Greenstone occurs in remote areas in geological formations similar to that of argillite, with the vegetation also stunted in the vicinity of the primary outcrops. Greenstone was also recovered from river-beds but the landscape imprint of this activity is not remarkable.

                    








Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

Nineteenth-century settlement



                        
Nineteenth-century settlement

                        
The South Island did not see widespread military conflict between Māori and European forces, such as the North Island suffered. However, earlier in the century the general north-to-south imbalance in the availability of muskets, and the subsequent raiding of the south by northern tribes, caused devastation in the main Ngāi Tahu villages. The principal sites date to the period when Te Rauparaha of Ngāti Toa was trying to establish his mana whenua over the South Island. This was after the initial raids of the early 1820s when Ngāti Koata, allied with Ngāti Toa, occupied much of Nelson-Marlborough.

                        
The pā at Kaiapoi (north of Christchurch) and Onāwe (Akaroa Harbour), attacked by Te Rauparaha in separate actions in 1829-30 and 1832,


25
 illustrate quite different kinds of ecological and defensive settings. Kaiapoi is a large example of a swamp pā, i.e., the defensive perimeter is strengthened by a swampy lagoon, the Taerutu swamp, which lies inland of the dunes of Waikuku Beach. The pā itself covered an area of 2 ha with a perimeter ditch and bank and double palisade. The pā was divided internally by a ditch and bank surviving today parallel to and north of the line of the present-day road.


26
 At a late stage in the engagement in 1832, which lasted several months, 
Te Rauparaha appears to have dug a series of saps in the form of connected parallels at the south-west entrance of the site. At this point the pā joined firm ground to the south-west,
                


                            

[image: Kaiapoi, site of the defeat of Ngāi Tahu by Te Rauparaha in 1832]

Kaiapoi, site of the defeat of Ngāi Tahu by Te Rauparaha in 1832

The perimeter bank by the edge of the swamp shows clearly following recent clearance of willows from the site. The swamp at rear still remains while, on this side, the original strip of swamp and stream is marked by the open drain in the foreground. The pā originally extended in another complete segment over the area where the house and sheep are at right. The bank casting a strong shadow by the road is 90 m long. One of the original gateways through the bank by the road shows clearly. Te Rauparaha's saps occupied the lefthand edge of the rectangular paddock on this side of the road and led in towards this gateway. The view is from the south-west. A colour photograph with interpretative drawing is on 
page 213.

                                 
                difficult ground for the attacking force since it was flanked by the Ngāi Tahu defenders from both north and east. These particular areas have unfortunately been destroyed by the modern road,


27
 but the banks north of the road, the original entrances through them and some other interior features are still evident.

                        
Onāwe lies on a peninsula in Akaroa Harbour which, because of its very narrow neck, is more like an island. Te Rauparaha turned to an attack on the pā here after his sacking of Kaiapoi. The nearly flat slope of the surface of the ridge had been divided into several enclosures by defensive lines of ditch and breastwork. The exact placement and configuration of the fortification appear to be a response to the size of the peninsula: it was too long to be defended as a single perimeter. A simple ditch and bank across the ridge was inadequate and a fully con-
                


                            

[image: Onāwe pā, Banks Peninsula, attacked by Te Rauparaha after the sacking of Kaiapoi]

Onāwe pā, Banks Peninsula, attacked by Te Rauparaha after the sacking of Kaiapoi

The defences of the pā are in part natural, using the steep cliffs of the peninsula (at top, in scrub). A ditch and bank, partly obscured by the scrub, extends along this cliff edge with a short field of close fire against any attack from that quarter. The distinct ribbon-like line is a path through long grass. On the near side of the main rectangular block of fortified perimeter are trenches which give access to water and the shoreline (foreground). The total defended area on the peninsula is about 450 m long by 40 m (width varies). The rectangular enclosure seen here (ditch and bank out of view at left) is 130 by 40 m. The view is to the north-east. For a wider view of the pā, see the illustration of the fish trap (here out of picture, bottom left) in chapter 5.

                 
                structed enclosure had to be made, as indeed we have seen at Kaiapoi. On the northern edge there is a short field of defensive fire (although the area may have been reduced by slumping since the 1830s). The rectangular defended areas on the broad slope are also overlooked by the steep stony hill to the east. It may be speculated also that the defensive perimeter was originally a ditch and bank fence for a village, internally partitioned, perhaps between hapū. This pattern is apparent in many early nineteenth-century pā on river terraces in the eastern North Island.

                        
Onāwe appears on first sight to have been a good defensive position, and it was not taken by a direct assault. Te Rauparaha had gathered at Onāwe with his own forces and many prisoners from his earlier defeat of Kaiapoi. The prisoners were Ngāi Tahu and closely re-
                


                lated to the occupants of Onāwe. They were brought forward to open a discussion with the defenders. In the confusion and reluctance of the defenders to fire on their own people, the Ngāti Toa were able to enter Onāwe. Once inside, they turned on the defenders and many Ngāi Tahu were killed. Following these two incidents, Ngāi Tahu abandoned their other central Canterbury pā, such as those at Taumutu, and fled further south.


28

                        

                        
The early nineteenth-century pā at Taumutu (near Lake Ellesmere), Wairewa (Lake Forsythe) and Waiteruaiti (near Timaru), have massive defensive ditches and banks. The defensive significance of the position of one of the sites at Taumutu, Orariki, is not obvious at first sight. From the air, however, it can be seen to lie across a narrow neck of dry land formed where the mudflats of the margins of Lake Ellesmere (Waihora) finger into the land.


29
 This locality was first settled by the chiefs Te Ruahikihiki and Kaweriri.

                        

[image: Orariki, a pā near Taumutu at the southern end and outlet of Waihora (Lake Ellesmere)]

Orariki, a pā near Taumutu at the southern end and outlet of Waihora (Lake Ellesmere)

The church and graveyard at top right are within the bounds of the defensive ditch and bank, immediately left of the road at top. Built in the early nineteenth century by the Ngāi Tahu hapū, 
Ngāti Ruahikihiki, the pā originally occupied the neck of dry land that extended out into the lake between mudflats. The Waikewai Stream bed and mudflat show clearly on the near side of the church. The defences may originally have been dogleg in plan, with the modern road obscuring a large part of the original defences. The view is to the north-west.


                        


                        

[image: Oruaka, a pre-European pā above Wairewa (Lake Forsythe), Banks Peninsula]

Oruaka, a pre-European pā above Wairewa (Lake Forsythe), Banks Peninsula

Running up through the centre is the pre-European ditch and bank, with the pits and terraces of the settlement on the slope top right. Outside the major ditch and bank, and postdating it, are irregular ditch and bank enclosures. They may relate to early or mid-nineteenth century Maori settlement; they may be of European origin. The view is to the east.
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Coalmining, Sealing and Whaling, and Minor Industries
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The last part of this book turns from a regional review of mainly Māori archaeological sites to European industrial archaeological sites in a few selected areas of the North and South Islands. Particularly close selection of sites, many of which are spectacular in aerial view, has been necessary. This chapter concentrates on commodities, such as coal or whale oil, while the subsequent chapters deal with early farming and gold. In the exporting field, kauri gum, whaling and even sealing have been as important as gold in the folk history of New Zealand, and brief mention is made of the sites of those industries. Of these industries, whaling was by far the most important as an early influence in settlement and relations between Māori and European. The last of the minor industries that lends itself to depiction in aerial photography is the mining of copper.

                    

                    

                        
Coalmining

                        
Coal was essential to a wide range of secondary industrial processing and domestic usage in the New Zealand domestic and export economy. The earliest coalmining was small in scale. Easily accessible surface deposits in places such as the Whanganui Inlet in Northwest Nelson were worked by hand, and the product taken out by scow to the major cities. Scows in ballast were taken into the harbour on high tide and anchored on tidal flats near the coal source. The ballast was thrown out, the coal loaded over the flats at low tide, and the scow would depart on the next tide. Ballast heaps on the mud flats can still be seen but do not show clearly on the available vertical aerial photographs.

                        
In other areas, such as Brunner on the Grey River, the coal deposits were large and the earliest works were soon destroyed by larger-scale mine development and other works integrated with the coalmining. At Brunner, the works incorporated brick-making and coke production. Later nineteenth-century developments were substantial and dominate the landscape record.


1
 Open-cast mining was rare, most mines being underground. Where the coal seams lay close to the surface, the galleries into which the coal seam was worked may have collapsed. The pock-marks of such collapsed areas can still be seen on aerial photographs at Hikurangi, north of Whangarei, or on the Denniston Plateau, north of Greymouth, illustrated here.

                        
Railways or aerial cables with suspended buckets to remove the bulk commodity were common and had considerable landscape impact. Denniston is notable for its 'self-acting incline'—a rail system designed for country too steep for conventional traction engines. The coal was transported down the incline by gravity while the empty coal wagons were pulled back up the incline by a system of cables running through brake drums. The incline had a grade of 15° (one in four). The system at Denniston operated from 1880, while the earliest mining on the plateau had commenced in the 1860s.


2
 The field is no longer worked.

                    

                    

                        
Sealing and whaling

                        
Sealing and whaling were among the most important early European industrial activities. From the 1790s, sealers were put ashore at a number of locations, particularly the sub-Antarctic islands and the south-west of the South Island, in the prime breeding and feeding grounds of the seals. Shore-based killing was the only effective method, and the sealers were left to fend for
                


                            

[image: Opposite. The Denniston coalfield, town and incline in 1959]

Opposite. The 
Denniston coalfield, town and incline in 1959

The coalfield is here marked by the lighter-coloured, deforested country. Coal was taken out by surface tramways around the eastern side of the field, across the central gully and into the town and processing plant via the 'rope road' (trams were driven by a cable between the rails). Tramways were the easiest form of transport in such rough country. The coal was then transferred to and taken down the self-acting incline to the road and rail points further west along the valley. The forested ridge to the north was the route of the early Koranui incline which shows faintly through the scrub. The large slip at the head of the central gully is about 1 km long.


Above.  The slip at the head of the 
Waimangaroa River. At bottom centre running up to the right is the line of the tramway taking coal to the head of the incline which is out of view at bottom right. The view is to the east.


                            


                            

[image: Denniston township and the head of the incline]

Denniston township and the head of the incline

The incline runs from the centre of photograph down to the right. At the head of the incline are the industrial buildings and bins of the transfer station and offices. On the far right, just to the right of the town centre, are the miners' hall, hotel and church (the last with tall gothic windows). In the far distance by the strip of light-coloured road by the gully are the bathhouse and power generation plant. Thirteen million tons of coal were taken through this town over its 100-year existence. The photograph was taken in 1947.


                            


                            

[image: A seal colony on Taumaka Island, one of the Open Bay islands off the Haast River, West Coast]
A seal colony on 
Taumaka Island, one of the Open Bay islands off the Haast River, West Coast

The high seal numbers and the ease with which they could be chased and killed are evident in this recent photograph of a sealing ground much frequented in the early nineteenth century. In 1989 zoologists by chance discovered the stone walls/foundations of a sealers' hut in the darker coloured shrubs at top centre. It may date from as early as the 1790s.


                            


                themselves for up to a year or more until the parent ship returned, if at all. This activity reduced the number and geographical range of seals, which had fallen to numbers too low to be worth culling by the late 1820s.


3

                        

                        
There is some evidence from archaeology of sealers living in caves, especially around Chalky Inlet, southern Fiordland. In 1989 a sealers' hut was found on the Open Bay Islands near Haast. The walls were massive, only 60 to 100 cm high but 74 cm thick, enclosing a tiny space some 120 cm across and 270 cm long.


4
 The aerial photograph used here shows the difficulty of the seaward approaches over a rock platform and also the density of the modern population of seals, which is probably similar to that prevailing on this spot before sealing began 180 years ago.

                        
Shore whaling stations were late in establishment (not until the 1830s) and much of the whaling industry throughout the whole period was conducted from the boats themselves. Shore whaling is much more significant in the archaeological record, but it is not always amenable to aerial photography. It was also an important early social contact between European and Māori cultures. Marriage, trade, the extension of protection (from Māori to whaler) and the opportunity for Māori to travel widely were all important. Māori worked as part of the general whaling crews and the earliest whaling stations were the main centres of contact between Māori and European. Māori for their part respected the whalers' way of life. By the 1840s Edward Jerningham Wakefield thought that without the advent of British law, Māori and whalers would have bred 'a powerful nation of buccaneers'.


5

                        

                        
The location of the stations was dictated by the migratory patterns of two most important species, right and humpback whales. In winter these whales feed in the Antarctic Ocean and then migrate north in spring or early summer to breed in the tropical oceans, particularly in the region north and east of the Kermadec Islands. The reverse pattern applies in the autumn. The migrating streams split at either end of New Zealand and also cross frequently through Cook Strait. These whales, then, were essentially coastal dwelling or migrating species, hence their close passage by New Zealand. The right whales also floated when dead and were able to be towed the sometimes long distances to shore stations. Generally established in less rough waters with sheltered landing areas (on the east rather than the west coasts), important stations were at Great Barrier, the eastern Bay of Plenty, the East Coast, Māhia Peninsula, the Hawke Bay and Wairarapa coasts, Cook Strait (Mana and Kapiti Islands, Tory Channel and Cloudy Bay), and the Kai Kōura, Banks and Otago Peninsulas.


6
 The peninsulas and Cook Strait itself had the effect of concentrating the path of the whales. The most productive places early in the industry, they were also the last places to support a commercially successful industry as whales became few in number.


7

                        

                        

Te Awaiti, in a sheltered position 3 km inside the Tory Channel entrance, Marlborough Sounds, was the earliest shore whaling station in New Zealand, established in 1827 by 
John Guard. However, his operation was not very successful and was not fully established until 1831. Competition for whales here was intense and, due to the volume taken, the population of right whales decreased dramatically in the 1840s.


8
 In 1839 Te Awaiti was visited by the Wesleyan missionary, John Hobbs, who recorded 15 boats working from the bay. Hobbs' description of the daily duties of the whaler is plain enough: 'They go up on the hills at the heads and look out for the spouting of the whales, and when they see where they are they pull out after them.' Speaking of living conditions on Kapiti Island to the north, he noted of whalers: 'They will dwell almost in the clefts of rocks to get oil.'


9
 Te Awaiti by contrast had the aspect of a spacious and well-settled village in 1843 when it was sketched by J.W. Barnicoat, with some 10 houses or other large structures at the water's edge, and other houses and fenced yards inland on the flat.

                        
For this book, I took a flight to Tory Channel, an offshoot of southern Cook Strait, to the Perano whaling station and Te Awaiti. The latter is an open bay; on the
                


                            

[image: Te Awaiti, in Tory Channel, site of the first shore whaling station of 1827]

Te Awaiti, in Tory Channel, site of the first shore whaling station of 1827

On the far ridge are the pits of a pre-European Maori settlement, possibly occupied also in the whaling era. At the foot of the ridge slope just in from the beach are the depressions of former hut sites, probably part of the whaling station. On the eroding beach front at the far end are the graves of the Toms family (marked by a distinct rectangular patch of light-coloured concrete) and the try-pots. The whole of the flat was settled in the mid-nineteenth century but obvious surface evidence does not show. The view is to the south-west.


                            


                            

[image: Perano's whaling station, Tory Channel]
Perano's whaling station, 
Tory Channel

Whales were winched up the ramp on the right with the winch gear uphill by the steps at rear of the building. The flensing floor is to the right of the ramp, elevated above the freezers; the whale carcasses reached the floor by hydraulic lift from the slipway. The cylindrical shape of the digester (pressure cooker) is against the wall by the ramp. At left on the slab of concrete are the circular footings of the whale-oil


                            


                            

[image: Dune lakes and Croatian gum-digging trenches, Onepu Block, south of Parengarenga Harbour]
Dune lakes and Croatian gum-digging trenches, 
Onepu Block, south of Parengarenga Harbour

The parallel lines at bottom are face-dug trenches each about 50-150 m long and 4 m wide. They were probably dug by Croatians in the 1930s. Taumatawhana is one of the two pre-European pā on the small hills north of the lakelets. Both pā have distinctive twin rectangular platforms, with outer perimeters of ditch and bank or scarp.


                            


                            

[image: Gum-digging trenches on the Ahipara gumfields]
Gum-digging trenches on the 
Ahipara gumfields

These fields were active in the 1930s. The peat with gum fragments was dug out by hand and placed in rows and then washed by machine. Wider views show the extensive system of races and water storage dams that were part of these fields.
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Late nineteenth-century photograph of gum-diggers, probably Croatians, working in the 'advance-face' fashion which produced the regular pattern of straight lines seen in the aerial photographs.


                headland forming the south side is the clearly defined terracing and storage pits of a Māori settlement, possibly earlier than the whaling, but it may just be that of the Māori hapū who associated themselves with the whaling. At the foot of this ridge near a set of try-pots are the terraces of European huts and the graves of the Toms family, including George Toms, one of the earlier European shorewhalers.

                        
In this century several generations of the Perano family whaled from Whekenui Bay near Te Awaiti. Beginning in 1911, they ceased operations in 1964,


10
 the last practitioners of an industry of paramount importance in the early European settlement of New Zealand. On the Perano base, structures still stand in outstanding condition although their continued maintenance proved to be costly and conservative measures have been taken to strip the site of material that cannot be readily maintained.
 

11
 It is now an industrial site rather than an industrial building, interesting in that its internal functions are exposed clearly to the aerial photograph view. The concre'e wharf and steel framework of the factory of the Perano's station still stand; the roof is off the buildings and their interiors have only the solid built-in items remaining: the slipway, winching site, flensing floor, digester (a large cylindrical pressure cooker in effect) and the circular foundations of the whale-oil storage tanks.
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Kauri gum

                        
The gum-digging industry flourished in the years 1875-1925,


13
 particularly late in the nineteenth century in 
a period of economic recession. It also appears to have been important in the 1930s depression. Gumlands had little other economic value at the time when gum-digging thrived because the soils are relatively infertile. It was an important activity throughout the greater extent of the Aupouri and Karikari Peninsulas and in the coastal dunelands as far south as the Kaipara.


14
 The gum is found in sand country and in swamps, where it may occur in usable quantities up to a depth of many metres. Gum-digging was confined to regions where kauri flourished in the past, principally the area north of the Auckland Isthmus. The setting for this activity in the northern dunelands has been described in chapter 7.

                        
The gum is the resin from the kauri tree, and enters the soil either by dropping off a living tree or when the tree falls naturally. It is relatively resistant to physical decay so it will accumulate in the soil over a long period of time and remain there even when the forest cover has gone. The gum-digging process was labour-intensive, especially once the easily accessible surface deposits had been taken. Long steel rods, 'spears', were used to probe into the soft deposits at some depth. If gum was detected, it had to be dug out by hand. The gum, after being extracted, was washed and put into sacks and sent to export or processing plants.

                        
Gum-digging by individuals has left little pattern that can be seen readily in aerial photographs. The result in the landscape was very large areas of swamp and dune land with a great range of ill-shaped holes throughout and spoil heaps. Flying over the southern Karikari Peninsula, I noted that the ground surface and very shallow lake beds were pock-marked over extensive areas. Individual features are small and the pattern even in the aerial view is confusing and lacking in visual interest. In the far north the swamps or peatlands used were occasionally in the same areas as important landscape features such as pā. One such area is the Onepu Block 2 km north-west of Ngataki, where the pā complex, Tau-matawhana, lies on dunes above swamplands. Both pre-European garden trenches of the type discussed in chapters 4 and 7


15
 and trenches of the 1930s gum-digging era can be seen in early aerial photographs.

                        
Many ethnic minorities, including Māori, were involved with gum-digging. Most prominent in New Zealand gumfield history were 'Dalmatians', people from a coastal district of Croatia. They followed a kin-based work structure and were prepared to work poorer fields, specialising in what archaeologists term 'advance-face' excavations. A number of workers would dig in line at a face, as opposed to the digging of isolated holes,


16
 stacking the peat and gum in long rows up to 2 m high. It was then washed, usually in winter when the water supply was assured, separating the peat from the gum. In the 1920s and 1930s, they used a mobile machine not unlike a large washtub.


17
 The peat floated to the top of the rotating drum while gum was taken from a trapdoor at the side. This technique leaves a pattern of the spoil-heaps that can be detected in aerial photographs because of their regularity and great extent. The washing required an extensive system of water supply races and storage ponds. On the plateau above Ahipara, west of Kaitaia, the remains are not unlike the alluvial goldfields of Central Otago.

                    

                    

                        
Copper

                        
Copper was one of the important early ventures in the Nelson mineral belt. Other important copper sources were in Central Otago and Westland.


18
 In the north, another important source was Kawau Island. This was the site in 1844 of the first significant mining venture in New Zealand. The mining was initially for manganese, but it was soon found that the associated copper was of more value. Although the source was rich in concentrated copper, there were two major limitations: it was predominantly below sea-level and had to be worked using de-watering technologies developed for working Cornish tin mines, and the copper was bonded with sulphur in a way that required extensive roasting to enable the copper ore to be transported and further refined. The mined ore itself was unsafe to transport any distance because it was subject to spontaneous combustion.


19
 Both these technological difficulties required plant which has left striking archaeological evidence: the pumphouse chimney at Miners Point and the smelterhouse in Bon Accord Harbour. The chimney was for the furnace which created steam for the mine's pump, driven by a Cornish beam engine. The chimney survives today more or less intact with part of the wall of the pumping machine building still attached. The pump serviced shafts that went down approximately 60 m below sea level and horizontal workings extending over 200 m.
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[image: Early copper mining on Kawau Island, dating from 1844]
Early copper mining on 
Kawau Island, dating from 1844

The smelting house lies behind a fence because of its unstable walls. At the rear of the fence are the excavation squares in which roasting furnace foundations were found under a layer of demolition rubble. The smelting house itself is about 12 by 35 m in plan.


                        
The smelting house, with its walls propped, is currently in unstable and potentially dangerous condition. At its rear towards the foot of the hill, recent archaeological investigations by Rod Clough have shown something of the original roasting furnaces of 1849 which were decommissioned because they performed unsatisfactorily. In the smelter house itself further roasting (to drive off the sulphur) was undertaken and the ore was refined to regulus or matte (impure forms of metallic copper). The Kawau venture was abandoned by 1855, although there were attempts at further mining at the turn of the century.
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[image: ]
The Miners Bay pumphouse remains and chimney. The chimney is stabilised by the stone walls of the pumphouse; its upper courses are brick. The pumphouse de-watered shafts extend up to 60 m below sea level. The solid cylindrical object immediately to the left of the wall is probably the sealed head of Whitaker's shaft, the deepest of the shafts. The chimney is about 13 m tall.
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The last part of this book turns from a regional review of mainly Māori archaeological sites to European industrial archaeological sites in a few selected areas of the North and South Islands. Particularly close selection of sites, many of which are spectacular in aerial view, has been necessary. This chapter concentrates on commodities, such as coal or whale oil, while the subsequent chapters deal with early farming and gold. In the exporting field, kauri gum, whaling and even sealing have been as important as gold in the folk history of New Zealand, and brief mention is made of the sites of those industries. Of these industries, whaling was by far the most important as an early influence in settlement and relations between Māori and European. The last of the minor industries that lends itself to depiction in aerial photography is the mining of copper.
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Coalmining

                        
Coal was essential to a wide range of secondary industrial processing and domestic usage in the New Zealand domestic and export economy. The earliest coalmining was small in scale. Easily accessible surface deposits in places such as the Whanganui Inlet in Northwest Nelson were worked by hand, and the product taken out by scow to the major cities. Scows in ballast were taken into the harbour on high tide and anchored on tidal flats near the coal source. The ballast was thrown out, the coal loaded over the flats at low tide, and the scow would depart on the next tide. Ballast heaps on the mud flats can still be seen but do not show clearly on the available vertical aerial photographs.

                        
In other areas, such as Brunner on the Grey River, the coal deposits were large and the earliest works were soon destroyed by larger-scale mine development and other works integrated with the coalmining. At Brunner, the works incorporated brick-making and coke production. Later nineteenth-century developments were substantial and dominate the landscape record.


1
 Open-cast mining was rare, most mines being underground. Where the coal seams lay close to the surface, the galleries into which the coal seam was worked may have collapsed. The pock-marks of such collapsed areas can still be seen on aerial photographs at Hikurangi, north of Whangarei, or on the Denniston Plateau, north of Greymouth, illustrated here.

                        
Railways or aerial cables with suspended buckets to remove the bulk commodity were common and had considerable landscape impact. Denniston is notable for its 'self-acting incline'—a rail system designed for country too steep for conventional traction engines. The coal was transported down the incline by gravity while the empty coal wagons were pulled back up the incline by a system of cables running through brake drums. The incline had a grade of 15° (one in four). The system at Denniston operated from 1880, while the earliest mining on the plateau had commenced in the 1860s.


2
 The field is no longer worked.
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Sealing and whaling

                        
Sealing and whaling were among the most important early European industrial activities. From the 1790s, sealers were put ashore at a number of locations, particularly the sub-Antarctic islands and the south-west of the South Island, in the prime breeding and feeding grounds of the seals. Shore-based killing was the only effective method, and the sealers were left to fend for
                


                            

[image: Opposite. The Denniston coalfield, town and incline in 1959]

Opposite. The 
Denniston coalfield, town and incline in 1959

The coalfield is here marked by the lighter-coloured, deforested country. Coal was taken out by surface tramways around the eastern side of the field, across the central gully and into the town and processing plant via the 'rope road' (trams were driven by a cable between the rails). Tramways were the easiest form of transport in such rough country. The coal was then transferred to and taken down the self-acting incline to the road and rail points further west along the valley. The forested ridge to the north was the route of the early Koranui incline which shows faintly through the scrub. The large slip at the head of the central gully is about 1 km long.


Above.  The slip at the head of the 
Waimangaroa River. At bottom centre running up to the right is the line of the tramway taking coal to the head of the incline which is out of view at bottom right. The view is to the east.


                            


                            

[image: Denniston township and the head of the incline]

Denniston township and the head of the incline

The incline runs from the centre of photograph down to the right. At the head of the incline are the industrial buildings and bins of the transfer station and offices. On the far right, just to the right of the town centre, are the miners' hall, hotel and church (the last with tall gothic windows). In the far distance by the strip of light-coloured road by the gully are the bathhouse and power generation plant. Thirteen million tons of coal were taken through this town over its 100-year existence. The photograph was taken in 1947.


                            


                            

[image: A seal colony on Taumaka Island, one of the Open Bay islands off the Haast River, West Coast]
A seal colony on 
Taumaka Island, one of the Open Bay islands off the Haast River, West Coast

The high seal numbers and the ease with which they could be chased and killed are evident in this recent photograph of a sealing ground much frequented in the early nineteenth century. In 1989 zoologists by chance discovered the stone walls/foundations of a sealers' hut in the darker coloured shrubs at top centre. It may date from as early as the 1790s.


                            


                themselves for up to a year or more until the parent ship returned, if at all. This activity reduced the number and geographical range of seals, which had fallen to numbers too low to be worth culling by the late 1820s.


3

                        

                        
There is some evidence from archaeology of sealers living in caves, especially around Chalky Inlet, southern Fiordland. In 1989 a sealers' hut was found on the Open Bay Islands near Haast. The walls were massive, only 60 to 100 cm high but 74 cm thick, enclosing a tiny space some 120 cm across and 270 cm long.


4
 The aerial photograph used here shows the difficulty of the seaward approaches over a rock platform and also the density of the modern population of seals, which is probably similar to that prevailing on this spot before sealing began 180 years ago.

                        
Shore whaling stations were late in establishment (not until the 1830s) and much of the whaling industry throughout the whole period was conducted from the boats themselves. Shore whaling is much more significant in the archaeological record, but it is not always amenable to aerial photography. It was also an important early social contact between European and Māori cultures. Marriage, trade, the extension of protection (from Māori to whaler) and the opportunity for Māori to travel widely were all important. Māori worked as part of the general whaling crews and the earliest whaling stations were the main centres of contact between Māori and European. Māori for their part respected the whalers' way of life. By the 1840s Edward Jerningham Wakefield thought that without the advent of British law, Māori and whalers would have bred 'a powerful nation of buccaneers'.


5

                        

                        
The location of the stations was dictated by the migratory patterns of two most important species, right and humpback whales. In winter these whales feed in the Antarctic Ocean and then migrate north in spring or early summer to breed in the tropical oceans, particularly in the region north and east of the Kermadec Islands. The reverse pattern applies in the autumn. The migrating streams split at either end of New Zealand and also cross frequently through Cook Strait. These whales, then, were essentially coastal dwelling or migrating species, hence their close passage by New Zealand. The right whales also floated when dead and were able to be towed the sometimes long distances to shore stations. Generally established in less rough waters with sheltered landing areas (on the east rather than the west coasts), important stations were at Great Barrier, the eastern Bay of Plenty, the East Coast, Māhia Peninsula, the Hawke Bay and Wairarapa coasts, Cook Strait (Mana and Kapiti Islands, Tory Channel and Cloudy Bay), and the Kai Kōura, Banks and Otago Peninsulas.


6
 The peninsulas and Cook Strait itself had the effect of concentrating the path of the whales. The most productive places early in the industry, they were also the last places to support a commercially successful industry as whales became few in number.


7

                        

                        

Te Awaiti, in a sheltered position 3 km inside the Tory Channel entrance, Marlborough Sounds, was the earliest shore whaling station in New Zealand, established in 1827 by 
John Guard. However, his operation was not very successful and was not fully established until 1831. Competition for whales here was intense and, due to the volume taken, the population of right whales decreased dramatically in the 1840s.


8
 In 1839 Te Awaiti was visited by the Wesleyan missionary, John Hobbs, who recorded 15 boats working from the bay. Hobbs' description of the daily duties of the whaler is plain enough: 'They go up on the hills at the heads and look out for the spouting of the whales, and when they see where they are they pull out after them.' Speaking of living conditions on Kapiti Island to the north, he noted of whalers: 'They will dwell almost in the clefts of rocks to get oil.'


9
 Te Awaiti by contrast had the aspect of a spacious and well-settled village in 1843 when it was sketched by J.W. Barnicoat, with some 10 houses or other large structures at the water's edge, and other houses and fenced yards inland on the flat.

                        
For this book, I took a flight to Tory Channel, an offshoot of southern Cook Strait, to the Perano whaling station and Te Awaiti. The latter is an open bay; on the
                


                            

[image: Te Awaiti, in Tory Channel, site of the first shore whaling station of 1827]

Te Awaiti, in Tory Channel, site of the first shore whaling station of 1827

On the far ridge are the pits of a pre-European Maori settlement, possibly occupied also in the whaling era. At the foot of the ridge slope just in from the beach are the depressions of former hut sites, probably part of the whaling station. On the eroding beach front at the far end are the graves of the Toms family (marked by a distinct rectangular patch of light-coloured concrete) and the try-pots. The whole of the flat was settled in the mid-nineteenth century but obvious surface evidence does not show. The view is to the south-west.


                            


                            

[image: Perano's whaling station, Tory Channel]
Perano's whaling station, 
Tory Channel

Whales were winched up the ramp on the right with the winch gear uphill by the steps at rear of the building. The flensing floor is to the right of the ramp, elevated above the freezers; the whale carcasses reached the floor by hydraulic lift from the slipway. The cylindrical shape of the digester (pressure cooker) is against the wall by the ramp. At left on the slab of concrete are the circular footings of the whale-oil


                            


                            

[image: Dune lakes and Croatian gum-digging trenches, Onepu Block, south of Parengarenga Harbour]
Dune lakes and Croatian gum-digging trenches, 
Onepu Block, south of Parengarenga Harbour

The parallel lines at bottom are face-dug trenches each about 50-150 m long and 4 m wide. They were probably dug by Croatians in the 1930s. Taumatawhana is one of the two pre-European pā on the small hills north of the lakelets. Both pā have distinctive twin rectangular platforms, with outer perimeters of ditch and bank or scarp.


                            


                            

[image: Gum-digging trenches on the Ahipara gumfields]
Gum-digging trenches on the 
Ahipara gumfields

These fields were active in the 1930s. The peat with gum fragments was dug out by hand and placed in rows and then washed by machine. Wider views show the extensive system of races and water storage dams that were part of these fields.


                            


                            

[image: ]
Late nineteenth-century photograph of gum-diggers, probably Croatians, working in the 'advance-face' fashion which produced the regular pattern of straight lines seen in the aerial photographs.


                headland forming the south side is the clearly defined terracing and storage pits of a Māori settlement, possibly earlier than the whaling, but it may just be that of the Māori hapū who associated themselves with the whaling. At the foot of this ridge near a set of try-pots are the terraces of European huts and the graves of the Toms family, including George Toms, one of the earlier European shorewhalers.

                        
In this century several generations of the Perano family whaled from Whekenui Bay near Te Awaiti. Beginning in 1911, they ceased operations in 1964,


10
 the last practitioners of an industry of paramount importance in the early European settlement of New Zealand. On the Perano base, structures still stand in outstanding condition although their continued maintenance proved to be costly and conservative measures have been taken to strip the site of material that cannot be readily maintained.
 

11
 It is now an industrial site rather than an industrial building, interesting in that its internal functions are exposed clearly to the aerial photograph view. The concre'e wharf and steel framework of the factory of the Perano's station still stand; the roof is off the buildings and their interiors have only the solid built-in items remaining: the slipway, winching site, flensing floor, digester (a large cylindrical pressure cooker in effect) and the circular foundations of the whale-oil storage tanks.
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Kauri gum

                        
The gum-digging industry flourished in the years 1875-1925,


13
 particularly late in the nineteenth century in 
a period of economic recession. It also appears to have been important in the 1930s depression. Gumlands had little other economic value at the time when gum-digging thrived because the soils are relatively infertile. It was an important activity throughout the greater extent of the Aupouri and Karikari Peninsulas and in the coastal dunelands as far south as the Kaipara.


14
 The gum is found in sand country and in swamps, where it may occur in usable quantities up to a depth of many metres. Gum-digging was confined to regions where kauri flourished in the past, principally the area north of the Auckland Isthmus. The setting for this activity in the northern dunelands has been described in chapter 7.

                        
The gum is the resin from the kauri tree, and enters the soil either by dropping off a living tree or when the tree falls naturally. It is relatively resistant to physical decay so it will accumulate in the soil over a long period of time and remain there even when the forest cover has gone. The gum-digging process was labour-intensive, especially once the easily accessible surface deposits had been taken. Long steel rods, 'spears', were used to probe into the soft deposits at some depth. If gum was detected, it had to be dug out by hand. The gum, after being extracted, was washed and put into sacks and sent to export or processing plants.

                        
Gum-digging by individuals has left little pattern that can be seen readily in aerial photographs. The result in the landscape was very large areas of swamp and dune land with a great range of ill-shaped holes throughout and spoil heaps. Flying over the southern Karikari Peninsula, I noted that the ground surface and very shallow lake beds were pock-marked over extensive areas. Individual features are small and the pattern even in the aerial view is confusing and lacking in visual interest. In the far north the swamps or peatlands used were occasionally in the same areas as important landscape features such as pā. One such area is the Onepu Block 2 km north-west of Ngataki, where the pā complex, Tau-matawhana, lies on dunes above swamplands. Both pre-European garden trenches of the type discussed in chapters 4 and 7


15
 and trenches of the 1930s gum-digging era can be seen in early aerial photographs.

                        
Many ethnic minorities, including Māori, were involved with gum-digging. Most prominent in New Zealand gumfield history were 'Dalmatians', people from a coastal district of Croatia. They followed a kin-based work structure and were prepared to work poorer fields, specialising in what archaeologists term 'advance-face' excavations. A number of workers would dig in line at a face, as opposed to the digging of isolated holes,


16
 stacking the peat and gum in long rows up to 2 m high. It was then washed, usually in winter when the water supply was assured, separating the peat from the gum. In the 1920s and 1930s, they used a mobile machine not unlike a large washtub.


17
 The peat floated to the top of the rotating drum while gum was taken from a trapdoor at the side. This technique leaves a pattern of the spoil-heaps that can be detected in aerial photographs because of their regularity and great extent. The washing required an extensive system of water supply races and storage ponds. On the plateau above Ahipara, west of Kaitaia, the remains are not unlike the alluvial goldfields of Central Otago.
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Copper

                        
Copper was one of the important early ventures in the Nelson mineral belt. Other important copper sources were in Central Otago and Westland.


18
 In the north, another important source was Kawau Island. This was the site in 1844 of the first significant mining venture in New Zealand. The mining was initially for manganese, but it was soon found that the associated copper was of more value. Although the source was rich in concentrated copper, there were two major limitations: it was predominantly below sea-level and had to be worked using de-watering technologies developed for working Cornish tin mines, and the copper was bonded with sulphur in a way that required extensive roasting to enable the copper ore to be transported and further refined. The mined ore itself was unsafe to transport any distance because it was subject to spontaneous combustion.


19
 Both these technological difficulties required plant which has left striking archaeological evidence: the pumphouse chimney at Miners Point and the smelterhouse in Bon Accord Harbour. The chimney was for the furnace which created steam for the mine's pump, driven by a Cornish beam engine. The chimney survives today more or less intact with part of the wall of the pumping machine building still attached. The pump serviced shafts that went down approximately 60 m below sea level and horizontal workings extending over 200 m.
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[image: Early copper mining on Kawau Island, dating from 1844]
Early copper mining on 
Kawau Island, dating from 1844

The smelting house lies behind a fence because of its unstable walls. At the rear of the fence are the excavation squares in which roasting furnace foundations were found under a layer of demolition rubble. The smelting house itself is about 12 by 35 m in plan.


                        
The smelting house, with its walls propped, is currently in unstable and potentially dangerous condition. At its rear towards the foot of the hill, recent archaeological investigations by Rod Clough have shown something of the original roasting furnaces of 1849 which were decommissioned because they performed unsatisfactorily. In the smelter house itself further roasting (to drive off the sulphur) was undertaken and the ore was refined to regulus or matte (impure forms of metallic copper). The Kawau venture was abandoned by 1855, although there were attempts at further mining at the turn of the century.
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The Miners Bay pumphouse remains and chimney. The chimney is stabilised by the stone walls of the pumphouse; its upper courses are brick. The pumphouse de-watered shafts extend up to 60 m below sea level. The solid cylindrical object immediately to the left of the wall is probably the sealed head of Whitaker's shaft, the deepest of the shafts. The chimney is about 13 m tall.
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Mission Settlements and Early Farming
                    

                    

                        
There are localities where smaller-scale activities represent the nature of the early pastoral industry, particularly the small farm settlements. The most interesting examples are those of the missions founded by the Revd Samuel Marsden from 1814 in the Bay of Islands. These were initially set up to instruct in both religion and trades, the latter including farming. At first the settlements were coastal—reflecting both the dominant Māori wish that the settlements be for trade and the need for the mission settlements to have the security of rapid
                

[image: 'Te Puna, Bay of Islands ... a church missionary establishment']
'
Te Puna, Bay of Islands ... a church missionary establishment'

Painted by Augustus Earle in about 1827, this view shows the slopes of Rangihoua to the left and the buildings of the mission settlement, right, apparently aligned end for end on the terraces visible in the aerial photograph.


                            


                            

[image: Rangihoua, on the northern shore and towards the entrance of the Bay of Islands]

Rangihoua, on the northern shore and towards the entrance of the Bay of Islands

The transverse ditches of the pā show clearly along with a suite of terraces. At bottom left are trenches used for horticultural purposes. The pā is about 180 m long and 45 m across. By the stream at top is Te Oihi, site of the mission settlement. The view is to the east. The painting on the previous page shows Rangihoua and Te Oihi from seaward.


                            


                            

[image: Te Oihi, Marsden Cross, site of the first mission settlement of 1814]

Te Oihi, Marsden Cross, site of the first mission settlement of 1814

Cutting horizontally across the earlier Maori horticultural trenches (running down from the forest edge) are the house terraces of the 1814 settlement. There is a prominent line (80 m across) at middle and single terraces to the left by Marsden Cross. The houses were linked to the beach by deeply eroded tracks which are clearly discernible. The view is to the north.


                            


                            

[image: Te Waimate, site of the Church Missionary Society farm and settlement, established in 1831]

Te Waimate, site of the Church Missionary Society farm and settlement, established in 1831

The mission house (the first of three) and church are at the top left. In the fields to the south of the 'T' intersection of the roads are the foundations of other buildings, initially the later mission houses converted to colleges under Bishop Selwyn. The dam and race for the flour mill, built in 1834, are on the Waihirore Stream at bottom right. A distinct double line about 100 m north of and parallel to the main road is a ditch and bank fence. Plough marks of indeterminate age also show near the mill site. (Interpretative drawing over page.)


                            


                            

[image: ]
Detail of 'The Waimate from Paheke Hill', a panorama of the mission station by T.B. Hutton. The colonial-Georgian form of the three mission houses with their hipped roofs is evident. At left is St John's (the second church on the site; the third, currently standing, was built in 1871); on this side of the church are the workers' tenements. The painting is c. 1850, following the actions by British troops. The view is to the north and the total span of the settlement seen here covers some 400 m.
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[image: ]
Oblique view to the south-east of the 
Te Waimate complex. St John's Church is in the foreground and the surviving mission house above centre. Curatorial buildings lie behind the mission house.


                            


                 escape. Later, settlements were more readily tolerated by the Māori community and inland stations in the heartland of the Māori community were possible, for example, the Kerikeri basin (1819) or Te Waimate (1831).

                        
The settlement at Te Oihi near the pā Rangihoua, in the outer Bay of Islands, was established by the Church Missionary Society in 1814,


1
and the Wesleyan (Methodist) mission at Kaeo was established in 1823.


2
 Methodist Missions also developed farms in other regions, including the Aotea Harbour, whose agricultural features were discussed in chapter 8. Te Oihi (now known as Marsden Cross because of the memorial there) was established in an area of Māori settlement, and it appears the European party was offered just enough suitable land to settle but not enough to farm. Racked by conflict among the early missionary settlers, Te Oihi, the site of the first church services and school in New Zealand, failed after a few difficult decades. Both the Māori settlement and the modest terraces of the mission settlement, the latter packed up against the slope in a small bay, can still be seen. The pā, Rangihoua, is spectacular and has served as an archaeologist's model of how features seen on the ground today can be related to past activities, particularly since 
Augustus Earle sketched the habitations on it several times.


3
 The pā dominates the small mission settlement, topographically and politically. The missionaries in turn appear to have established themselves on areas of former Māori garden shown by the down-slope trenches (of a type discussed in some detail in chapters 3 and 7) which lie above the house terraces of the small settlement.

                        
In 1831, in the volcanic landscape of the inner Bay of Islands, the largest, most ambitious of the missionary agricultural settlements, Te Waimate (in the locality now known as Waimate North), was founded.


4
 There three mission houses were built in 1831 under the supervision of a lay missionary, George Clarke. The mission houses were converted to colleges by Bishop Selwyn in 1842. Only one mission house, the largest of the three, still stands; the others survive as foundations in the fields but little is to be seen in aerial photographs. The present church was built in 1871 on the site of the preceding church (and that in turn was built on the site of a small chapel erected in 1831). On the agricultural side, a flour mill was set in operation in 1834;


5
 its dam (some 85 m long) is still extant and shows clearly on aerial photographs. In 1845 the mission settlement was occupied by British troops as a base after the actions at Ohaeawai and Puketutu; a fortification was constructed just south of the colleges, and much damage done to the station.


6
 The mill went out of use at some time in the 1850s, at about the same time that the mission station reverted to local control under a mission trust. At that time the surrounding land was leased out, its functions as a model farm no longer relevant, and the church and vicarage served mainly the local European population,


7
 a pattern that was also seen at Aotea (see chapter 8).

                        
Other features of this early agricultural settlement, established in part with the object of teaching English farming practice, can be detected in aerial photographs. These include the buildings used for a wheelwright's shop and other related farm industry.


8
 Between Te Waimate and the settlement at Kerikeri, a road was constructed by Māori labour in 1835. The Māori settlement attached to Te Waimate has nothing to show in aerial photographs. However, workers' 'tenements' show faintly in early vertical aerial photographs. In February 1992 when I photographed the locality, the sole surviving mission house was partly obscured by trees, but the mill site was the clearest it had been for decades thanks to recent, careful clearance of trees by the landowner.

                    

                    

                        
Fences

                        
Fencing is a common aspect of intensive farming. Until the 1880s, when generally closer subdivision of landholdings was introduced, there was no compulsion on the owner of stock to fence them in. A landowner's main concern was to keep other people's stock out.


9
 This reflects an attitude to frontier living that did not survive once the land had been more closely settled in the late nineteenth century. Fences, in a phrase of United States origin, had to be 'pig-tight, horse-high and bull-strong'. However, there was often a shortage of suitable wood or wire, so that what are now regarded as conventional fences were not possible. Barbed wire, the only effective form of wire for cattle and horses, was not available until the 1880s. In Central Otago, fences were sometimes made of schist slabs, but of wider interest in New Zealand archaeology are ditch and bank fences. They have an ancestry almost as old as European pastoralism and cropping,


10
 4,000 years or more, and were used extensively in Māori settlements in the nineteenth century.


11
The fence was constructed by excavating a ditch and placing the fill to form a bank. Generally the bank was adjacent to areas from which stock, especially pigs, were
                


                to be excluded. The ditch and bank might enclose the yard of a house, a garden area, or the whole of a village or settlement. Where such fences do enclose gardens, the areas are quite large by contemporary standards, as much as one quarter of a hectare. This is about the minimum area needed to support a single family.


12
 Sometimes evidence of settlement within the perimeter of a ditch and bank fence can be seen. Ditch and bank fences were also used to mark boundaries; examples have been constructed which are several kilometres in length. Unfortunately, they tend to be narrow and do not readily show on available aerial photographs. In my experience, these fences do not reflect modern surveyed boundary lines; they were constructed well before the widespread formalisation of titles in the 1870s.

                        
There were occasions earlier in the nineteenth century, especially in mustering the stock, when the fencing of stock was a physical necessity. It is not uncommon to find ditch and bank fences employed near sheltered landing places, where stock would have been yarded before being driven on to scows or taken out to other coastal shipping. The sites of entire nineteenth-century Māori villages are sometimes marked by ditch and bank enclosures—not fortifications, as has sometimes been suggested, but fences.


13
 The stock or pigs were kept 
out of the settlement, and the two purposes of the fence (keeping 
in or keeping 
out) can be readily confused. However, the distinction is now fairly well established in field studies.


14

                        

                        
The outstanding example of such fences that I have been able to find is at Nukutaurua, a locality on the north coast of Māhia Peninsula, mentioned in the earlier chapter on Hawke's Bay. The Māhia Peninsula has a distinctive high terrace landform, offering many opportunities for pre-European pā at its dissected edges. These are noted on the interpretative figure,


15
 but are not our primary interest here which is fencing practice. There are several ditch and bank fence enclosures of points on the high terrace, and also on the low-lying coastal flats. The latter enclose areas that were perhaps at first papakainga and, later, stockyards. Within the enclosures on the coastal strip are several small rectangular banked areas (the sites of large whare and possibly an 1840s church) and kūmara storage pits on points on the adjacent stream. The date of the settlements is probably between 1830 and 1865. Some of the large ditch and bank enclosures have ploughed interiors but these enclosures are more likely to be stockyards. The concluding chapter of this book discusses this locality in more detail.

                        

[image: Ditch and bank fence marking a boundary in hill country near Matatā, Bay of Plenty]
Ditch and bank fence marking a boundary in hill country near 
Matatā, Bay of Plenty


                    

                    

                        
Potato clamps

                        
A potato clamp was made by burying a crop of potatoes under a low flat-topped mound, thus sealing them off from the effects of light and frost. The earth came from a ditch, circular in plan, which was dug around the mound of potatoes. The ditch also served to keep the base of the clamp well drained. Such clamps leave a characteristic ring-shaped ditch up to 10 m in diameter,


16
 and an example can be seen adjacent to Thacker's redoubt in the photograph in chapter 6. Māori use of the European white potato became common from the early nineteenth century. Māori practices in the storage of white potatoes
                


                            

[image: The beach front and edge of the high terrace at Nukutaurua, Māhia Peninsula]
The beach front and edge of the high terrace at Nukutaurua, Māhia Peninsula

On the edge of the high terrace are three pā: Pari o Kena at left, Waipuna at centre, and Maungakahia, a pā defended by Kahungūnu, at right. On the high terrace at left and right of centre are ditch and bank enclosures. At far right on the coast is a landing place of Tākitimu, a whare wānanga site associated with that canoe, and a surviving pūriri tree planted at the time of landing.

The ditch and bank fences and nineteenth-century Maori settlement show clearly. The largest fence enclosure surrounds the site of a kāinga of the 1840s. The earth-walled outline of houses and raised-rim storage pits show within the enclosure. The second, smaller enclosure was probably a stockyard of later age.
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                were probably not dissimilar to European, although the crop may also have been stored in variants of the traditional pits.

                    

                    

                        
Irrigation

                        
In the arid regions of New Zealand, particularly Central Otago, the earliest irrigation was a by-product of the reticulation of water to the goldfields. As the gold-rushes petered out, there was a break-up of the large estates, as gold-miners and other immigrants sought land for settlement. A water supply that could provide for cropping and pastoralism was in place, but it was under-utilised or used wastefully. On alluvial flats and the high terraces, near the sites of the main gold-mining activity, the practice known as 'wild-flooding' was employed. The water flow was diverted by the placement of a simple canvas screen in the race. The water would both warm and irrigate the grass in dry frosty conditions, following the ancient principle of the English water-meadow,


17
 probably well known to early pastoralists. Contemporary wild-flooding is shown in the vertical aerial photo
                


                            

[image: The high terrace and coastal flats at Nukutaurua, Māhia Peninsula]
The high terrace and coastal flats at 
Nukutaurua, Māhia Peninsula

At centre is the pā, Waipuna, showing as a distinct rectangle of ditch and bank. On the high terrace to its left is a remnant of the double ditch and bank of another pā. Running along the foot of the slope (commencing bottom right) is a ditch and bank fence. The view is from the south-east, and was taken from above the pā, Maungakahia.

                
                graph of Northburn, near Cromwell, an example which I detected while scanning photographs for gold-mining, the topic of the following chapter. Another early form of irrigation was the practice of flooding from more or less parallel series of ditches following the contour. Again some former head races for gold-mining allowed this to be done.

                        
In other seasonally arid areas, such as South Canterbury, schemes specifically for irrigation were not introduced until the 1930s. Their need had been anticipated, but construction did not occur until subsidised labour became available during the depression. A practice known as 'border-diking', designed to achieve economic use of the water, came into use at this time.


18
 This practice involved the systematic construction of ponding areas by the raising of banks on near-level ground, such as is depicted in the oblique photograph of Northburn in the following chapter.
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There are localities where smaller-scale activities represent the nature of the early pastoral industry, particularly the small farm settlements. The most interesting examples are those of the missions founded by the Revd Samuel Marsden from 1814 in the Bay of Islands. These were initially set up to instruct in both religion and trades, the latter including farming. At first the settlements were coastal—reflecting both the dominant Māori wish that the settlements be for trade and the need for the mission settlements to have the security of rapid
                

[image: 'Te Puna, Bay of Islands ... a church missionary establishment']
'
Te Puna, Bay of Islands ... a church missionary establishment'

Painted by Augustus Earle in about 1827, this view shows the slopes of Rangihoua to the left and the buildings of the mission settlement, right, apparently aligned end for end on the terraces visible in the aerial photograph.


                            


                            

[image: Rangihoua, on the northern shore and towards the entrance of the Bay of Islands]

Rangihoua, on the northern shore and towards the entrance of the Bay of Islands

The transverse ditches of the pā show clearly along with a suite of terraces. At bottom left are trenches used for horticultural purposes. The pā is about 180 m long and 45 m across. By the stream at top is Te Oihi, site of the mission settlement. The view is to the east. The painting on the previous page shows Rangihoua and Te Oihi from seaward.


                            


                            

[image: Te Oihi, Marsden Cross, site of the first mission settlement of 1814]

Te Oihi, Marsden Cross, site of the first mission settlement of 1814

Cutting horizontally across the earlier Maori horticultural trenches (running down from the forest edge) are the house terraces of the 1814 settlement. There is a prominent line (80 m across) at middle and single terraces to the left by Marsden Cross. The houses were linked to the beach by deeply eroded tracks which are clearly discernible. The view is to the north.


                            


                            

[image: Te Waimate, site of the Church Missionary Society farm and settlement, established in 1831]

Te Waimate, site of the Church Missionary Society farm and settlement, established in 1831

The mission house (the first of three) and church are at the top left. In the fields to the south of the 'T' intersection of the roads are the foundations of other buildings, initially the later mission houses converted to colleges under Bishop Selwyn. The dam and race for the flour mill, built in 1834, are on the Waihirore Stream at bottom right. A distinct double line about 100 m north of and parallel to the main road is a ditch and bank fence. Plough marks of indeterminate age also show near the mill site. (Interpretative drawing over page.)
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Detail of 'The Waimate from Paheke Hill', a panorama of the mission station by T.B. Hutton. The colonial-Georgian form of the three mission houses with their hipped roofs is evident. At left is St John's (the second church on the site; the third, currently standing, was built in 1871); on this side of the church are the workers' tenements. The painting is c. 1850, following the actions by British troops. The view is to the north and the total span of the settlement seen here covers some 400 m.
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Oblique view to the south-east of the 
Te Waimate complex. St John's Church is in the foreground and the surviving mission house above centre. Curatorial buildings lie behind the mission house.


                            


                 escape. Later, settlements were more readily tolerated by the Māori community and inland stations in the heartland of the Māori community were possible, for example, the Kerikeri basin (1819) or Te Waimate (1831).

                        
The settlement at Te Oihi near the pā Rangihoua, in the outer Bay of Islands, was established by the Church Missionary Society in 1814,


1
and the Wesleyan (Methodist) mission at Kaeo was established in 1823.


2
 Methodist Missions also developed farms in other regions, including the Aotea Harbour, whose agricultural features were discussed in chapter 8. Te Oihi (now known as Marsden Cross because of the memorial there) was established in an area of Māori settlement, and it appears the European party was offered just enough suitable land to settle but not enough to farm. Racked by conflict among the early missionary settlers, Te Oihi, the site of the first church services and school in New Zealand, failed after a few difficult decades. Both the Māori settlement and the modest terraces of the mission settlement, the latter packed up against the slope in a small bay, can still be seen. The pā, Rangihoua, is spectacular and has served as an archaeologist's model of how features seen on the ground today can be related to past activities, particularly since 
Augustus Earle sketched the habitations on it several times.


3
 The pā dominates the small mission settlement, topographically and politically. The missionaries in turn appear to have established themselves on areas of former Māori garden shown by the down-slope trenches (of a type discussed in some detail in chapters 3 and 7) which lie above the house terraces of the small settlement.

                        
In 1831, in the volcanic landscape of the inner Bay of Islands, the largest, most ambitious of the missionary agricultural settlements, Te Waimate (in the locality now known as Waimate North), was founded.


4
 There three mission houses were built in 1831 under the supervision of a lay missionary, George Clarke. The mission houses were converted to colleges by Bishop Selwyn in 1842. Only one mission house, the largest of the three, still stands; the others survive as foundations in the fields but little is to be seen in aerial photographs. The present church was built in 1871 on the site of the preceding church (and that in turn was built on the site of a small chapel erected in 1831). On the agricultural side, a flour mill was set in operation in 1834;


5
 its dam (some 85 m long) is still extant and shows clearly on aerial photographs. In 1845 the mission settlement was occupied by British troops as a base after the actions at Ohaeawai and Puketutu; a fortification was constructed just south of the colleges, and much damage done to the station.


6
 The mill went out of use at some time in the 1850s, at about the same time that the mission station reverted to local control under a mission trust. At that time the surrounding land was leased out, its functions as a model farm no longer relevant, and the church and vicarage served mainly the local European population,


7
 a pattern that was also seen at Aotea (see chapter 8).

                        
Other features of this early agricultural settlement, established in part with the object of teaching English farming practice, can be detected in aerial photographs. These include the buildings used for a wheelwright's shop and other related farm industry.


8
 Between Te Waimate and the settlement at Kerikeri, a road was constructed by Māori labour in 1835. The Māori settlement attached to Te Waimate has nothing to show in aerial photographs. However, workers' 'tenements' show faintly in early vertical aerial photographs. In February 1992 when I photographed the locality, the sole surviving mission house was partly obscured by trees, but the mill site was the clearest it had been for decades thanks to recent, careful clearance of trees by the landowner.
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Fences



                        
Fences

                        
Fencing is a common aspect of intensive farming. Until the 1880s, when generally closer subdivision of landholdings was introduced, there was no compulsion on the owner of stock to fence them in. A landowner's main concern was to keep other people's stock out.


9
 This reflects an attitude to frontier living that did not survive once the land had been more closely settled in the late nineteenth century. Fences, in a phrase of United States origin, had to be 'pig-tight, horse-high and bull-strong'. However, there was often a shortage of suitable wood or wire, so that what are now regarded as conventional fences were not possible. Barbed wire, the only effective form of wire for cattle and horses, was not available until the 1880s. In Central Otago, fences were sometimes made of schist slabs, but of wider interest in New Zealand archaeology are ditch and bank fences. They have an ancestry almost as old as European pastoralism and cropping,


10
 4,000 years or more, and were used extensively in Māori settlements in the nineteenth century.


11
The fence was constructed by excavating a ditch and placing the fill to form a bank. Generally the bank was adjacent to areas from which stock, especially pigs, were
                


                to be excluded. The ditch and bank might enclose the yard of a house, a garden area, or the whole of a village or settlement. Where such fences do enclose gardens, the areas are quite large by contemporary standards, as much as one quarter of a hectare. This is about the minimum area needed to support a single family.


12
 Sometimes evidence of settlement within the perimeter of a ditch and bank fence can be seen. Ditch and bank fences were also used to mark boundaries; examples have been constructed which are several kilometres in length. Unfortunately, they tend to be narrow and do not readily show on available aerial photographs. In my experience, these fences do not reflect modern surveyed boundary lines; they were constructed well before the widespread formalisation of titles in the 1870s.

                        
There were occasions earlier in the nineteenth century, especially in mustering the stock, when the fencing of stock was a physical necessity. It is not uncommon to find ditch and bank fences employed near sheltered landing places, where stock would have been yarded before being driven on to scows or taken out to other coastal shipping. The sites of entire nineteenth-century Māori villages are sometimes marked by ditch and bank enclosures—not fortifications, as has sometimes been suggested, but fences.


13
 The stock or pigs were kept 
out of the settlement, and the two purposes of the fence (keeping 
in or keeping 
out) can be readily confused. However, the distinction is now fairly well established in field studies.


14

                        

                        
The outstanding example of such fences that I have been able to find is at Nukutaurua, a locality on the north coast of Māhia Peninsula, mentioned in the earlier chapter on Hawke's Bay. The Māhia Peninsula has a distinctive high terrace landform, offering many opportunities for pre-European pā at its dissected edges. These are noted on the interpretative figure,


15
 but are not our primary interest here which is fencing practice. There are several ditch and bank fence enclosures of points on the high terrace, and also on the low-lying coastal flats. The latter enclose areas that were perhaps at first papakainga and, later, stockyards. Within the enclosures on the coastal strip are several small rectangular banked areas (the sites of large whare and possibly an 1840s church) and kūmara storage pits on points on the adjacent stream. The date of the settlements is probably between 1830 and 1865. Some of the large ditch and bank enclosures have ploughed interiors but these enclosures are more likely to be stockyards. The concluding chapter of this book discusses this locality in more detail.

                        

[image: Ditch and bank fence marking a boundary in hill country near Matatā, Bay of Plenty]
Ditch and bank fence marking a boundary in hill country near 
Matatā, Bay of Plenty


                    








Victoria University of Wellington Library




Ngā Tohuwhenua Mai Te Rangi: A New Zealand Archeology in Aerial Photographs

Potato clamps



                        
Potato clamps

                        
A potato clamp was made by burying a crop of potatoes under a low flat-topped mound, thus sealing them off from the effects of light and frost. The earth came from a ditch, circular in plan, which was dug around the mound of potatoes. The ditch also served to keep the base of the clamp well drained. Such clamps leave a characteristic ring-shaped ditch up to 10 m in diameter,


16
 and an example can be seen adjacent to Thacker's redoubt in the photograph in chapter 6. Māori use of the European white potato became common from the early nineteenth century. Māori practices in the storage of white potatoes
                


                            

[image: The beach front and edge of the high terrace at Nukutaurua, Māhia Peninsula]
The beach front and edge of the high terrace at Nukutaurua, Māhia Peninsula

On the edge of the high terrace are three pā: Pari o Kena at left, Waipuna at centre, and Maungakahia, a pā defended by Kahungūnu, at right. On the high terrace at left and right of centre are ditch and bank enclosures. At far right on the coast is a landing place of Tākitimu, a whare wānanga site associated with that canoe, and a surviving pūriri tree planted at the time of landing.

The ditch and bank fences and nineteenth-century Maori settlement show clearly. The largest fence enclosure surrounds the site of a kāinga of the 1840s. The earth-walled outline of houses and raised-rim storage pits show within the enclosure. The second, smaller enclosure was probably a stockyard of later age.
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                were probably not dissimilar to European, although the crop may also have been stored in variants of the traditional pits.
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Irrigation



                        
Irrigation

                        
In the arid regions of New Zealand, particularly Central Otago, the earliest irrigation was a by-product of the reticulation of water to the goldfields. As the gold-rushes petered out, there was a break-up of the large estates, as gold-miners and other immigrants sought land for settlement. A water supply that could provide for cropping and pastoralism was in place, but it was under-utilised or used wastefully. On alluvial flats and the high terraces, near the sites of the main gold-mining activity, the practice known as 'wild-flooding' was employed. The water flow was diverted by the placement of a simple canvas screen in the race. The water would both warm and irrigate the grass in dry frosty conditions, following the ancient principle of the English water-meadow,


17
 probably well known to early pastoralists. Contemporary wild-flooding is shown in the vertical aerial photo
                


                            

[image: The high terrace and coastal flats at Nukutaurua, Māhia Peninsula]
The high terrace and coastal flats at 
Nukutaurua, Māhia Peninsula

At centre is the pā, Waipuna, showing as a distinct rectangle of ditch and bank. On the high terrace to its left is a remnant of the double ditch and bank of another pā. Running along the foot of the slope (commencing bottom right) is a ditch and bank fence. The view is from the south-east, and was taken from above the pā, Maungakahia.

                
                graph of Northburn, near Cromwell, an example which I detected while scanning photographs for gold-mining, the topic of the following chapter. Another early form of irrigation was the practice of flooding from more or less parallel series of ditches following the contour. Again some former head races for gold-mining allowed this to be done.

                        
In other seasonally arid areas, such as South Canterbury, schemes specifically for irrigation were not introduced until the 1930s. Their need had been anticipated, but construction did not occur until subsidised labour became available during the depression. A practice known as 'border-diking', designed to achieve economic use of the water, came into use at this time.


18
 This practice involved the systematic construction of ponding areas by the raising of banks on near-level ground, such as is depicted in the oblique photograph of Northburn in the following chapter.
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Gold-Mining
                    

                    

[image: Gold-mining sites and contemporary wild-flooding at Northburn, near Cromwell, 1968]
Gold-mining sites and contemporary wild-flooding at Northburn, near Cromwell, 1968

From left to right across the photograph are the modern bed of the Clutha River, the rise to the high terrace, and then the hill country. The wild-flooding is marked by the darker water-soaked ground on the high terrace. The water is flooding out of a supply race and storage ponds originally designed in the 1860s by gold-miners for sluicing the high terrace. Head races from the ponds to the gold-sluicing area (marked by 'herring-bone' tailings) show clearly. The wild-flooding water from the supply race has flowed into and gathered in the original head races and the storage ponds, and is beginning to flow down the terrace face, mimicking the flow pattern of the older miners' ground-sluicing.

Several eras and systems of alluvial gold-mining are represented here. On the high terrace 60 m above river level, supply races feed into a number of small holding dams created by an earth embankment constructed on the slightly sloping surface of the high terrace; these show as dark patches at bottom right. During working hours the water from these dams was fed into the head races and then across slight slopes down to the work faces, marked here by fainter linear traces of tailings upslope from the herringbone tailings. The final work faces were at the edges of the herring-bone tailings. Tail races carried water away from the tailings area. In the bed of the Clutha River which runs from top to bottom are the tailings of dredges, dating from about the turn of the century.


                    


                    
Gold-mining, a major theme of New Zealand folk history, has had a great impact on the New Zealand landscape. The principal areas of mining were Central Otago (gold discovered in 1861), the West Coast (1864), Nelson/Marlborough (1857) and the Coromandel (1852). Mining in the Cook Strait area was attempted but was largely unsuccessful.


1
 In preparing this book, I found that the most visually interesting remains were in Central Otago, particularly near Cromwell in the Clutha River valley. On the West Coast and the Coromandel ranges, areas of high rainfall with a high proportion of land managed for nature conservation, forest has covered over many interesting sites.

                    
Gold-mining took two main forms: quartz bedrock and alluvial gravels (river plains and terraces). The quartz bedrock mining featured mainly on the northern West Coast, in the Reefton area and the Paparoa Ranges, and in the Coromandel; some hard-rock mining also was conducted in Central Otago. This was a capital-intensive industry. The rock had to be mined, crushed and chemically treated, requiring large plants and buildings, some of which still survive. There were also major associated works which generated the energy necessary to crush the rock: either direct water power or, later, hydro-electric generation. Generally this capital-intensive exploitation of hard-rock resources came later in the gold-mining era, peaking in production over the decades 1890-1920,


2
 and with developments still continuing today. A characteristic landscape effect from hard-rock mining is the debris from the exploratory tunnels (adits). This was cast out down the slope from the tunnel entrance in cone-shaped screes or piled around the head of shafts, as at Bendigo illustrated here.

                    
The most productive gold-mining from quartz rock
                


                        

[image: Opposite. The Bendigo goldfield, near Cromwell, which operated from 1865 to the 1930s]

Opposite. The 
Bendigo goldfield, near Cromwell, which operated from 1865 to the 1930s

The view is to the east along the North and South Lodes of the Cromwell Reef. In the foreground are the Main Shaft, battery, office and smithy foundations of the South Lode, with talus (debris) heaps from other shafts further to the east on the line of the same lode. At upper left is the talus heap of the Engine House Shaft on the North Lode.


Below. A near-vertical view to the south of the Engine House Shaft (fenced, at middle) which was about 180 m deep. Adjacent are the foundations of the stamper for crushing the quartz (showing as a prominent rectangular block) and other machinery buildings.


                        


                        

[image: Settlement on the Bendigo field]
Settlement on the 
Bendigo field

The walls and foundations of the buildings of 
Welshtown, one of the principal mining settlements of the Bendigo field. A water race terminates at left, and at upper right, by the road, is a section of worked lode. The buildings have been cleared of shrubs and architecturally stabilised in recent years. The view is to the north. The huts are about 8 by 4 m in plan.


                        


                was on the Coromandel Peninsula and near Reefton on the West Coast. The Kuaotunu Peninsula illustrated in chapter 1 was an important area (although not the most important) of the Coromandel. Gold was found there on the Bald Spur and Waitaia Ridge in 1889.


3
 In Central Otago, a series of quartz lodes near Bendigo in the upper Clutha River valley, not far from Cromwell, were the most productive. Here, over some 30,000 ounces of gold were recovered, sustaining a miners' settlement from 1865 to 1937.


4
 The features that can be seen today from the air include the scatter of houses of the miners' settlements of Welshtown and Logantown; the shafts working the North, Cromwell and South lodes, and their associated cone-shaped screes; and the foundations of the associated structures such as the batteries' where the quartz was crushed. The line of the main lodes was close to the surface in some places, and here long intermittent trenches with piles of rock debris beside them can be seen.


5

                    

                    
Alluvial mining is for gold taken from secondary sources of deposition, i.e., where geological processes had removed gold particles from the quartz rock. Gla-ciation transported enormous quantities in earlier eras and also created high terraces, lying up to 100 m above the modern valley floor. The mining concentrated on areas where the original gold-bearing ore had been transported down river and deposited on these terraces. Within the bulk of a terrace, alluvial miners would quickly recognise layers that held the promise of concentrations of gold, and capital equipment and facilities were constructed to exploit them.

                    
Alluvial mining occupied two main phases in Central Otago and the West Coast, the principal areas for this type of mining.


6
 The earliest phase was when small groups of men rushed to the easily accessible alluvial deposits and mined them by hand using simple equipment. Very little evidence of this phase of activity remains. It was inefficient, only partially working the deposit, and has been destroyed by later activity. The second phase was capital-intensive and has produced massive change in the landscape, much of which survives today. Large investments were made in either dredges, which worked the river bottoms, or hydraulic systems which worked the higher terraces and the valley floors. Because of the size of the investment, or the fact that the individualistic methods of the miners needed regulation, the government became involved in surveying, building and controlling both head and tail races.

                    
In Central Otago, dredges worked through to the 1930s; on the West Coast, dredges are still working at the present day. This process left a raised valley floor, comprising ridge after ridge of the heavier gravels or boulders, placed by the tail-arm of the dredge. The sand and finer gravels were passed back into the river or a pond after the gold had been extracted. Modern dredges, and the hydraulic backhoes that have largely replaced them, normally have stricter standards of rehabilitation in which the gravels are replaced and covered with top-soil so that plants will grow. This partly obscures the direct mining effects. Where the earlier deposits are reworked, as often happens, they are destroyed.

                    
Hydraulic sluicing produced an even more fascinating landscape. The process worked in three separate parts: headwaters collection and reticulation to the work face; the sluicing face itself; and methods for disposing of the sluiced water, the gravels it contained and the boulders that the sluice water could not shift. Before an investment was made, the extent, quantity and depth of the gold was checked by digging shafts down into the terraces. The areas that could be worked by this method required gravity-feed of the water both to and from the sluicing locality.

                    
The work face itself changed over time. The earliest was ground-sluicing: water was simply flooded over the surface of a terrace, the surface broken up by pick and shovel, and the silt and gold particles transported by the water to simple races and riffle boxes where the gold settled.


7
 A development of this technique, apparently unique to Central Otago, was 'blowing down'. This again involved simple races to the head of the claim, but involved more elaborate stacking of tailings to rid the worked areas of large stones that could not be carried away by the water. A phase of such techniques can be seen at Northburn, near Cromwell, dating from about 1863.


8

                    

                    
These techniques depended on relatively simple access to the gold, with the slope of the gold-bearing de-
                


                posit dipping down towards the potential tail races. Such techniques were obsolete by the 1880s when only much deeper deposits remained to be worked. Access required digging into the face to a greater depth and elaborate methods for ridding the site of water. A large stream of water from a pipe under high pressure was directed, using a California sluice-monitor, on to a vertical gravel workface. The gravels were washed away and down into a central race where the gold was collected. Stones too large to be moved by the water were placed in regular patterns of tailings to remove them from the work face and to guide the water away from the face.


9
 The tailings and the remnants of the very last face to be worked are all that survive today.

                    
Hydraulic headworks are one of the enduring historic elements of the Central Otago landscape. These consist of dams and supply races, the latter tracing a near-horizontal level around the sides of hills. Often of course the water would be piped, in which case no trace of a race survives. The bridges and fluming that might be needed to cross a gully also leave little trace. Some of these headworks systems still survive today, in use for irrigation or town water supply. Few water races, unfortunately, survive in reserve areas. They are simply too extensive to make it worth placing a complete system of them in reserve areas.

                    
Ground-sluicing and the sluice-monitors needed a considerable volume of water to be effective in removing the dirt. However, the streams that could be brought to a particular area sometimes had limited volume, especially in summer. In Central Otago, much effort went into conserving this water and using it to good effect. Water was ponded in earth-walled paddocks (i.e., holding dams) on broad ridges or terraces adjacent to and slightly above the sluicing area. It would accumulate overnight and then be released in the desired volume through head races into the sluice area during the day, although some took 'night water' at cheaper rates. On the high terraces of Central Otago, such as Northburn, these paddocks could be as much as 10 ha in extent, and the water stored in them seldom more than 1 m deep. On the West Coast, more conventional dams might be constructed.

                    
In the sluice area, the most efficient way to deal with the gold-bearing deposits was chosen. This involved opening up an area of the terrace in a sequence determined by good engineering practice, with the boulders and coarse gravel stacked in tailings, while the balance of gravel and sand ran down to a central race. In the 'herring-bone' pattern of tailings, for example at North-burn, rows of placed stones radiate out in a distinctive pattern from the central race. In the central race towards the working face a long wooden box with riffles settled gold particles out of the sluiced gravel and sand.

                    
Once the water had been used, it had to be got rid of. With a gravity-feed system, there was no prospect of recycling the water. Removing it was easy if the terrace was the highest one in the valley. Tail races were constructed to take it away into the river. Occasionally, it was necessary to run an artificial channel or fluming along the top of the gravel tailings to prevent them building up and impeding the placement of further gravel tailings. If it was not possible to run the tail races directly downhill, then elaborate races and tunnels had to be constructed. This was essential to rid the lower sluicing sites of the water. On the Kūmara goldfield, West Coast, residential sections stood in the way, and these were tunnelled under. A late development of the process was venturi-siphoning of the water from the work face. This opened up deep deposits of gold-bearing gravel from below the natural level of the river waters.

                    


                    

[image: Herring-bone tailings on the high terrace at Northburn]
Herring-bone tailings on the high terrace at 
Northburn

The area of 'blowing down' is on the slope just uphill of the prominent herring-bone tailings. The head races for this activity are obscured by the later herring-bone tailings and the modern border-diking at far right. The view is to the north-east.


                    


                    

[image: Kumara township and goldfield on the Taramakau River, West Coast]

Kumara township and goldfield on the Taramakau River, West Coast

The full extent of the field is marked by the great field of tailings, with the last working face on the left of the photo. The extent of the gold deposits would originally have been tested by shafts, and the major supply races and head dams constructed by the government of the day. The dam at left has been breached and is smaller than its original area. The water in the dam is about 200 by 80 m in extent. It fed a great many head races, one of which can be seen still lying on 'virgin' ground out in the general area of the tailings. Not only did the government construct the supply races, it also had to construct tail races, the spirit of cooperation being sometimes lacking among the miners.

The north-eastern (top right) corner of the photograph shows the freehold land on either side of the prominent road which had to be tunnelled under to remove water from the claims. Finer tailings (able to be carried in water) from the races show as elongated fans adjacent to the river. The heavy tailings (stones and boulders) are stacked in the various claims, left of the road.
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Postscript: Aerial Photography and the Historic Landscape
                

                

                    
Two questions need to be addressed in conclusion to this book. The first is the future direction of aerial photographic research and its value in contributing to an understanding of the past. To an archaeologist, the primary record is not written at all on paper—for the purpose of this book, it is on the land, and photographs are a primary record. In the view of prominent English archaeologist, 
Peter Fowler, aerial photography, systematic ground survey, and rescue archaeology in the last decade or so:

                    

                        
. . . have overwhelmingly demonstrated ... a range and spread of archaeological material... simply unknown to, and unconceptualised by, earlier generations of students. One is writing not merely of many new sites but of whole landscapes and indeed of superimposed landscapes.. . .
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Such a revolution in the availability of evidence poses challenges for analysis and writing of history.

                    
The second concerns the manner in which changes come to be layered on the landscape, and how later activity may destroy the earlier. Unscrupulous destruction has been continually occurring in the past, as the aerial photograph record amply testifies. Can there be a duty on the present generation, through legislation, government programmes and landowner initiatives, to preserve the archaeological evidence of past human activity?

                

                

                    
Future of the aerial photographic record

                    
We must continue to conduct archaeological surveys, and aerial photographs, taken for the purpose of recording historic sites, will play an important role. Unfortunately, the level of routine aerial photographic survey has been very low in this country since about 1987, mainly because of 'user-pays' and a competitive attitude between agencies as to the commercial potential of their film materials.
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 No doubt economic benefits are gained from awareness of the true cost of those services, but in this process of reform the public good has been lost sight of—particularly the need for a comprehensive record of the nature and speed of change in the New Zealand landscape. An individual forestry company will have records of its forests; it may destroy the records once they are no longer current. What will happen when, in 25 years time, someone wishes to examine the effect of wide-scale afforestation on archaeological sites? Or, of more admitted economic importance, if a review is needed of the flood-potential of a catchment after the forest is felled? Who is to speak for it, and to be heard, if not archaeologists, working to develop community support for protection and the values of the historical landscape? There seems to be little consideration of the uses of aerial photographs for research such as this.

                    
New Zealand's mapping programme has always been a major sponsor of aerial photographic survey. The metric topographic map series coverage is near-complete, and there is no other potential client willing to pay the considerable cost of sustained aerial photograph coverage. Fortunately for the historical record, the existing stock of aerial photographs subject to Crown copyright, which dates back to the 1930s, is well cared for.
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Internationally, the importance and sheer extent of aerial photography in recent years may be illustrated by activities in the United Kingdom in the course of their dry summer of 1989. In 610 hours of flying time, 5,000
                


                to 7,000 groups of otherwise buried features (many previously unknown) were recorded on some 25,000 individual photographs.
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 The modest scale of this book is reflected in the total work done for it: approximately 40 hours of flying recording 120 sites or groups of sites in about 1,500 single images. The volume of recording in the United Kingdom has raised several problems in following up the potential information about the past that it contains.

                    
First, aerial photography has discovered so much raw data that we could now consider limiting our capacity to record. Any new recording should be balanced with a renewed effort in analysis and interpretation of the existing record. This point is probably less applicable to New Zealand where, at least in archaeology, we do not have a strong tradition of aerial photography, and much could still be gained by routine flying to fill out the record. Nevertheless, we could do a lot more to analyse the existing aerial photographic record.

                    
Second, aerial photography is not simply a technique to be used as an aid to conventional archaeology, for example, in the identification of new sites for excavation. Rather, aerial photography demands a new approach to archaeological mapping and interpretation that must treat the data with its own distinctive techniques, if maximum advantage in terms of the writing of a full history is to be gained. The analytical techniques that may in future be applied to aerial photography include: systematic mapping of archaeological features, taking corrected measurements off the photographs; detailed studies of settlement pattern using GIS (geographical information systems); more sophisticated analysis of the manner in which sites lie one on top of the other, indicating their relative ages; and prediction of the existence of sites as yet unknown, applying known site-distribution patterns to new territory or landscapes that are buried under alluvium or volcanic ash.

                    
Third, the United Kingdom may be going through a phase in which agricultural practice is exposing sites to view for a brief cycle of seasons, perhaps for the first time, and then shortly afterwards destroying the record in such a way that it will never be possible to recover the basic information again in the future. New Zealand does not have the same density of historic sites as the United Kingdom, yet there are many aspects of the destruction caused by rural development that are similar. In our forestry development in the 1970s, the initial burn-off revealed stunningly fresh images of sites that soon disappeared under a cover of shrubs. We too may be in a period that has unique opportunities to capture images of the past.

                    
In the wider perspectives of archaeology, aerial photography is therefore one of a range of techniques applied to frustratingly evanescent and fragmented, but nonetheless highly valued, samples of the past. However, it is not enough simply to regard aerial photography as a method and to forget its uses. Because of the political nature of much historical writing, we have to remain aware of how it is used. Aerial photography, so often associated with remote and bloodless views of military destruction, is open to the charge that it offers inhumane lessons about the past. Māori fortifications exhibit such fine pattern in aerial view that many of my regional chapters have ended with reminders of the New Zealand wars, but I have tried to balance those with the texture of everyday life, settlement pattern and tradition. Taking the wider view, Peter Fowler also concluded with a warning note:

                    

                        
. . . sooner rather than later, archaeological air photography ... by ascending from a brilliant technique to a discipline which asks and answers questions by its own terms of reference, will stand or fall by its ability to contribute to a fuller understanding of how and why we and our surroundings have come to pass. That wonderful ken from our flying machines has to be, like documents and monuments, transmuted into history.
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Protection of the historic landscape

                    
At 
Nukutaurua on the Māhia Peninsula, we looked (in chapters 11 and 16) at a conservatively managed pastoral landscape where there is no risk of urban encroachment. Preservation seems assured—or is it? Judging from what is happening today, what will such a landscape look like in the future? Never having made a thorough visit to the Māhia Peninsula before, and after writing about Nukutaurua, I felt the need to fly over it and to visit the sites on the ground. In mid-winter of 1992 the light was cold and at a low angle, showing up detail of sites with little surface relief. We flew over Ōraka Beach, landing place of Tākitimu, at the northern end of the Peninsula. Above the old nineteenth-century settlement at Whanga-wehi and again on the high terrace at Kahutara, Table Cape, most of the pā on the headlands had their ditches and banks bulldozed through for a fence line. Maunga-
                


                        

[image: The stream bed at Nukutaurua]
The stream bed at 
Nukutaurua

The ditch and bank fences run across the slope, foreground, and again at right angles from bottom centre to the stream bed. The stream-eroded pits lie in the centre of the land area. At top right is an urupā in a fenced enclosure, and just outside that, to the right, is a rectangular depression, site of a house or perhaps an early church. A distinct ploughing pattern is at bottom left. The view is to the north-east.

                
                kahia, which Kahungūnu had defended centuries ago, was still intact; its interior ditch and bank showed clearly, but more finely detailed features such as house floors had been ground down over the years by the grazing sheep. North-west of the bay, the pā, Pari o Kena, where the road reserve had cut around the point, had been dug away for road metal on its seaward flank. However, the pā was still largely intact.

                    
Two days before the flight, on the coastal strip at the foot of the high terrace, I had been able to see and measure the ditch and bank fences.
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 They, too, were being heavily worn down by stock, particularly cattle. The early aerial photographs showed that the ditch and bank fence had at one point intersected with the kūmara pits by the Wainui Stream and I was interested to look at the nature of that intersection. Had the pits been cut into by the fence? If so, the pits must have preceded the fence and were therefore of an earlier age. When I got to the pits by the stream, I found that the steep stream banks had long been bulldozed for a ford, but the pits had been missed. Natural forces were at work, however. The pits had been cut by the stream meander acting from the seaward side, so that they were half-sectioned and I could see their relationship with the fence in the soil layers. Later, the stream here had been dammed and diverted so
                


                that it no longer cut into the pits. Towards the ditch and bank, an earlier group of pits had been filled in. The ditch of the fence had been cut into the filling of these earlier pits. To complicate the picture it appeared that a house floor had been constructed over the same pit fill but before the ditch and bank. However, I could determine that the ditch and bank fence was later than the pits since it had cut into them.

                    
Here, then, a sequence of historical activities was established. A pre-European gardening and pit-storage site had been built by the stream banks to gain the advantage of drainage in an otherwise boggy, toe-of-slope location. Perhaps as early as 1840 the pits and house floor had been abandoned and a ditch and bank fence constructed. All the time the stream was at work, working back and forth in its course, so that without the bulldozer cutting the ford and diverting the stream, nothing would have survived and only an aerial photograph almost five decades old could have attested to the presence of pits.

                    
What will the landscape be like in future? There can be no doubt that the ancient cultural features of our landscape are rapidly disappearing. Only in conservatively managed land such as Nukutaurua is it now possible to see sites as they may have been when abandoned, passing out of use, as little as 150 years ago. Physical destruction has increased greatly in the modern era with the much greater capacity for using machinery and vast amounts of energy from oil. Until about 100 years ago, physical work on the land was done by hand or by draft animals (horses, oxen). This limited the size of the changes that could be wrought on the landscape. A human being might be able to shift a maximum of 3 m

3
 of soil in a working day. The ability to destroy what had gone before was less. Today a bulldozer or hydraulic digger, in a minute, can do—or worse, 
undo—the work once done by a human being in a day.

                    
Nature also plays its part. A site by the sea or a river may be eroded by the action of waves or the current. The pits at Nukutaurua were eroded by the action of the stream; the pā, Marama Tāwhana, on the Uawa River, Tolaga Bay (illustrated in chapter 1), has been almost completely carried away in the 300 or so years since it was built. Today it survives only as a scrap of the outer ditch and bank. Everywhere, sheep and cattle trample over the surfaces of sites, especially around fence lines, so the surface features become rounded and eventually disappear.

                    
For several reasons this book has closely discussed Māori fortifications of the New Zealand Wars—they too have been poorly preserved. Few examples of Māori fortifications survive in the Waikato in a form recognisable from the surface. The preservation of rifle trench outworks has fared very poorly. It is as if the new military settlers of the 1870s had sought to purge the land surface of the massive fortifications that had been built there—unwelcome memories perhaps. In many photographs dating back to the 1940s scanned for this book, covering Gate Pā, Meremere, Rangiriri, Pāterangi and Ōrākau, there was little or no trace of these remarkable fortifications. Even where the Māori dead were buried, the ruins have been chipped away by agriculture or roading, as at Rangiriri where, in recent decades, the human remains had to be exhumed for reburial elsewhere.

                    
European fortifications, strictly defined, have fared better. One reason for this is strategic: European fortifications continued to be used for 'pacification' after the fighting while the fortifications of Māori, the defeated, were destroyed to prevent further use or occupied for European use. At Rangiriri, the surviving parts of the fortifications may appear to be of European origin but these are in fact simply European modifications of the earlier Māori fortifications. Furthermore, in remote areas the land enclosing fortifications was surveyed as reserves for police purposes; fortifications were built or maintained by the Armed Constabulary. When the police function became unnecessary, many were created historic reserves. Examples are Tapuaeharuru Redoubt at Taupō, Fort Galatea near Murupara and the Runanga Stockade on the Napier-Taupō Road.

                    
In areas that are intensively farmed, with high values of land and farm production, that destruction will continue—however much archaeologists may regret the loss. Can we stop that destruction on lands managed for conservation purposes, such as reserves and national parks? Unfortunately, these are, with few exceptions, economically marginal lands, with the historical cultural values confined to landscape markers such as Hikurangi on the East Coast. With a few exceptions such as Taranaki and the northern regions, conservation lands have only a small proportion of the archaeological evidence of human settlement. In this book, for example, there is not one photograph of a site in a national park, although there are photographs of sites in historic reserves—for example, Ōtātara, Onāwe or the Northburn tailings. Scenic reserves also have a reasonable number of sites; illus-
                


                        

[image: Rangiriri Redoubt, Waikato]

Rangiriri Redoubt, Waikato

This is the British position, reworking the earlier Maori rear position at Rangiri. The British engineers have formalised a pattern of projecting angles to offer enfilading fire along each flank. It is the most significant extant earthwork of the engagement here, but does not survive in its original Maori form. An historic reserve managed by the New Zealand Historic Places Trust, the area is grazed by sheep which are creating some tracks but otherwise keeping the site in clean, visible condition. The view is to the north-west.

                                
                trated in this book are the pā at South Bay, Kai Kōura. Land valued in the past, for access to the sea or for horticulture, is land valued in the present, and development pressure is unstoppable. Only tiny fragments such as narrow points in terrace lands remain untouched by ploughing. Even on land exploited in the past for minerals, leaving spectacular historic landscapes, we can see re-working for minerals or redevelopment for farming. At Northburn near Cromwell the tailings lie in a reserve but the original miners' head races have been turned to the new purpose of irrigation and border-diking has been installed. Many important technical features of the gold-mining system have thus been lost.

                    
In future, we may have to look to two sources for a feeling of what the land once looked like. The first sources are the regional parks and reserves, such as Maungakiekie in Auckland, provided they are sympathetically managed for their ancient cultural values. These are places accessible to urban populations where the pressure is on local government to protect and to provide finance for an adequate programme of well thought-out care. The statutory protection for archaeological sites and other historic places that exists on private land is valuable, but in designing and implementing those controls we need to consider the reactions of the people who are
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Two pā near 
Otorohanga, southern Waikato

Both pā form simple double rectangular enclosures, about 65 m long and 12 m wide, on high points in the ridges.


Left. The near end of the pā has used a strong natural defensive position at the head of a steep slope, but with a weak point on the near ridge (sloping down to the left). This had been defended by a double ditch and bank. The farm road has been constrained to enter the pā at this point, rising up to the platform, and cutting through the middle and far transverse ditches. Clearly there was no option for the road to go to the right around the pā, but perhaps it might have been better routed by the prominent fence running from lower left to the far left corner of the pā?


Below. The pā has been built on country in which a satisfactory farm-roading solution has been possible. The ridge is broad, although narrowing to the right, and the road has skirted the pā almost in its entirety. The road may have cut through and obscured a double ditch on the narrow ridge at right.


                        


                controlled by that law. The law may be thought by Māori, asserting an interest in self-government, to be an imposition. The farmer, secure in the landowner's power to manage the land purely for economic farm returns, may also resent it. However, that duty to protect for a wider public interest still applies, even if the law in these cases may act simply as an admonition, as it so often does in the environmental area,
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 without effectively controlling or preventing destructive activity.

                    
For a sense of the past, we will also have to look to remote New Zealand—Fiordland, Kāwhia, Tihirau mai Tawhiti (Cape Runaway), Ahipara—to small, isolated, usually coastal and usually strongly Māori local communities and their settings. This places a duty on those communities, over and above the burden of economic difficulty that they already bear. These will also be the communities that most fiercely resist the outsider gazing in, with or without advice on 'conservation'. Here too, genuine local oral tradition about the setting, refreshed on occasion by reference to published histories such as 
Tainui,
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                         or works like the recent 
Māori Oral History Atlas, are passed on.
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We have seen in chapter 9 examples such as the Maketū Peninsula where sites have disappeared rapidly, to judge from the systematic aerial photographic coverage that has been gained and archived since the 1940s. There, both farming and housing development have encroached on formerly large pre-European pā which covered much of the coastal terrace-lands. By contrast, at Nukutaurua, on the small privately owned plots of Māori land on the coastal strip, leading members of the family have returned and built in recent years; in building they have in a large part respected the cultural values of the land. The duty to protect, motivated by improved knowledge of and sensitivity to those values, bears on all New Zealand citizens. Occasionally, the issues and techniques of protection are complex and may require technical or professional advice. On most occasions, however, the solutions are simple and need not cost money. Just because a hill is steep, that is no reason to plant it in trees, obscuring archaeological features and ultimately destroying them. The road planned to go along to the very end of the ridge could easily stop 100 m short and protect the pā constructed there 300 years ago. The fence line does not need a bulldozed track to level its line; there must be techniques for filling undulations in its path with longer battens, or a reorientation of its line.

                    
Whatever the future of the New Zealand historic landscape, and whatever techniques we use to protect and to interpret its meaning, they need not be determined from outside New Zealand. They may not even be determined by national programmes of education and legislation. We have our own indigenous landscape traditions to which archaeological sites can, and indeed should, be referred— Māori have long had ways of referring to their particular cultural landscapes. Even so simple a matter as naming of places can only be done by reference to Māori sources, unless historical mapping is available. This is not to deny a role for archaeologists or to offer them a secondary role. In this book, at places as diverse as Kapowairua (Spirits Bay) and the Māhia Peninsula, it has been possible to analyse the texture of Māori tradition (at a general level), archaeological evidence of Māori settlement, and their relationship to a later or sometimes contemporaneous European history.

                    
This book is not the rigorous systematisation of knowledge called for by Peter Fowler. There is no seamless account of the past, and there are many points of deep ambiguity of meaning for us in the present—for example, in how to give a balanced account of military engagements between Māori and between Māori and European. Publication may provoke a call for a more specifically Māori interpretation of the same landscape features. Māori have always taken up elements of European culture and transformed them to political and cultural needs. This book has depicted historical subjects which range from the apparently trivial—ditch and bank fences—to the profoundly difficult in historical memory—fortifications. Archaeology and archaeologists should maintain independence but they cannot stand completely removed from the transformation of historical fact to social and political agenda.
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Katikatiaka, north Taranaki, a pā with a severe erosion problem

The pā on the far ridge is in three segments, each defended by a transverse ditch, with a double ditch at right. At centre is a further unit of the pā built on another piece of ridge. Built on clay ash and older marine sediments, the pā is being rapidly eroded by the sea and is particularly vulnerable to erosion by animals, even by sheep. This photograph, taken in bright overcast conditions, shows the erosion of the banks of the pā in particularly unflattering fashion. Within 100 years, there will be nothing to show for this site, last occupied and defended by Ngāti Mutunga in the 1820s. The view is to the north; a view to the south-east is in chapter 3.
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Two questions need to be addressed in conclusion to this book. The first is the future direction of aerial photographic research and its value in contributing to an understanding of the past. To an archaeologist, the primary record is not written at all on paper—for the purpose of this book, it is on the land, and photographs are a primary record. In the view of prominent English archaeologist, 
Peter Fowler, aerial photography, systematic ground survey, and rescue archaeology in the last decade or so:

                    

                        
. . . have overwhelmingly demonstrated ... a range and spread of archaeological material... simply unknown to, and unconceptualised by, earlier generations of students. One is writing not merely of many new sites but of whole landscapes and indeed of superimposed landscapes.. . .
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Such a revolution in the availability of evidence poses challenges for analysis and writing of history.

                    
The second concerns the manner in which changes come to be layered on the landscape, and how later activity may destroy the earlier. Unscrupulous destruction has been continually occurring in the past, as the aerial photograph record amply testifies. Can there be a duty on the present generation, through legislation, government programmes and landowner initiatives, to preserve the archaeological evidence of past human activity?
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Future of the aerial photographic record

                    
We must continue to conduct archaeological surveys, and aerial photographs, taken for the purpose of recording historic sites, will play an important role. Unfortunately, the level of routine aerial photographic survey has been very low in this country since about 1987, mainly because of 'user-pays' and a competitive attitude between agencies as to the commercial potential of their film materials.
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 No doubt economic benefits are gained from awareness of the true cost of those services, but in this process of reform the public good has been lost sight of—particularly the need for a comprehensive record of the nature and speed of change in the New Zealand landscape. An individual forestry company will have records of its forests; it may destroy the records once they are no longer current. What will happen when, in 25 years time, someone wishes to examine the effect of wide-scale afforestation on archaeological sites? Or, of more admitted economic importance, if a review is needed of the flood-potential of a catchment after the forest is felled? Who is to speak for it, and to be heard, if not archaeologists, working to develop community support for protection and the values of the historical landscape? There seems to be little consideration of the uses of aerial photographs for research such as this.

                    
New Zealand's mapping programme has always been a major sponsor of aerial photographic survey. The metric topographic map series coverage is near-complete, and there is no other potential client willing to pay the considerable cost of sustained aerial photograph coverage. Fortunately for the historical record, the existing stock of aerial photographs subject to Crown copyright, which dates back to the 1930s, is well cared for.
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Internationally, the importance and sheer extent of aerial photography in recent years may be illustrated by activities in the United Kingdom in the course of their dry summer of 1989. In 610 hours of flying time, 5,000
                


                to 7,000 groups of otherwise buried features (many previously unknown) were recorded on some 25,000 individual photographs.
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 The modest scale of this book is reflected in the total work done for it: approximately 40 hours of flying recording 120 sites or groups of sites in about 1,500 single images. The volume of recording in the United Kingdom has raised several problems in following up the potential information about the past that it contains.

                    
First, aerial photography has discovered so much raw data that we could now consider limiting our capacity to record. Any new recording should be balanced with a renewed effort in analysis and interpretation of the existing record. This point is probably less applicable to New Zealand where, at least in archaeology, we do not have a strong tradition of aerial photography, and much could still be gained by routine flying to fill out the record. Nevertheless, we could do a lot more to analyse the existing aerial photographic record.

                    
Second, aerial photography is not simply a technique to be used as an aid to conventional archaeology, for example, in the identification of new sites for excavation. Rather, aerial photography demands a new approach to archaeological mapping and interpretation that must treat the data with its own distinctive techniques, if maximum advantage in terms of the writing of a full history is to be gained. The analytical techniques that may in future be applied to aerial photography include: systematic mapping of archaeological features, taking corrected measurements off the photographs; detailed studies of settlement pattern using GIS (geographical information systems); more sophisticated analysis of the manner in which sites lie one on top of the other, indicating their relative ages; and prediction of the existence of sites as yet unknown, applying known site-distribution patterns to new territory or landscapes that are buried under alluvium or volcanic ash.

                    
Third, the United Kingdom may be going through a phase in which agricultural practice is exposing sites to view for a brief cycle of seasons, perhaps for the first time, and then shortly afterwards destroying the record in such a way that it will never be possible to recover the basic information again in the future. New Zealand does not have the same density of historic sites as the United Kingdom, yet there are many aspects of the destruction caused by rural development that are similar. In our forestry development in the 1970s, the initial burn-off revealed stunningly fresh images of sites that soon disappeared under a cover of shrubs. We too may be in a period that has unique opportunities to capture images of the past.

                    
In the wider perspectives of archaeology, aerial photography is therefore one of a range of techniques applied to frustratingly evanescent and fragmented, but nonetheless highly valued, samples of the past. However, it is not enough simply to regard aerial photography as a method and to forget its uses. Because of the political nature of much historical writing, we have to remain aware of how it is used. Aerial photography, so often associated with remote and bloodless views of military destruction, is open to the charge that it offers inhumane lessons about the past. Māori fortifications exhibit such fine pattern in aerial view that many of my regional chapters have ended with reminders of the New Zealand wars, but I have tried to balance those with the texture of everyday life, settlement pattern and tradition. Taking the wider view, Peter Fowler also concluded with a warning note:

                    

                        
. . . sooner rather than later, archaeological air photography ... by ascending from a brilliant technique to a discipline which asks and answers questions by its own terms of reference, will stand or fall by its ability to contribute to a fuller understanding of how and why we and our surroundings have come to pass. That wonderful ken from our flying machines has to be, like documents and monuments, transmuted into history.
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Protection of the historic landscape

                    
At 
Nukutaurua on the Māhia Peninsula, we looked (in chapters 11 and 16) at a conservatively managed pastoral landscape where there is no risk of urban encroachment. Preservation seems assured—or is it? Judging from what is happening today, what will such a landscape look like in the future? Never having made a thorough visit to the Māhia Peninsula before, and after writing about Nukutaurua, I felt the need to fly over it and to visit the sites on the ground. In mid-winter of 1992 the light was cold and at a low angle, showing up detail of sites with little surface relief. We flew over Ōraka Beach, landing place of Tākitimu, at the northern end of the Peninsula. Above the old nineteenth-century settlement at Whanga-wehi and again on the high terrace at Kahutara, Table Cape, most of the pā on the headlands had their ditches and banks bulldozed through for a fence line. Maunga-
                


                        

[image: The stream bed at Nukutaurua]
The stream bed at 
Nukutaurua

The ditch and bank fences run across the slope, foreground, and again at right angles from bottom centre to the stream bed. The stream-eroded pits lie in the centre of the land area. At top right is an urupā in a fenced enclosure, and just outside that, to the right, is a rectangular depression, site of a house or perhaps an early church. A distinct ploughing pattern is at bottom left. The view is to the north-east.

                
                kahia, which Kahungūnu had defended centuries ago, was still intact; its interior ditch and bank showed clearly, but more finely detailed features such as house floors had been ground down over the years by the grazing sheep. North-west of the bay, the pā, Pari o Kena, where the road reserve had cut around the point, had been dug away for road metal on its seaward flank. However, the pā was still largely intact.

                    
Two days before the flight, on the coastal strip at the foot of the high terrace, I had been able to see and measure the ditch and bank fences.
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 They, too, were being heavily worn down by stock, particularly cattle. The early aerial photographs showed that the ditch and bank fence had at one point intersected with the kūmara pits by the Wainui Stream and I was interested to look at the nature of that intersection. Had the pits been cut into by the fence? If so, the pits must have preceded the fence and were therefore of an earlier age. When I got to the pits by the stream, I found that the steep stream banks had long been bulldozed for a ford, but the pits had been missed. Natural forces were at work, however. The pits had been cut by the stream meander acting from the seaward side, so that they were half-sectioned and I could see their relationship with the fence in the soil layers. Later, the stream here had been dammed and diverted so
                


                that it no longer cut into the pits. Towards the ditch and bank, an earlier group of pits had been filled in. The ditch of the fence had been cut into the filling of these earlier pits. To complicate the picture it appeared that a house floor had been constructed over the same pit fill but before the ditch and bank. However, I could determine that the ditch and bank fence was later than the pits since it had cut into them.

                    
Here, then, a sequence of historical activities was established. A pre-European gardening and pit-storage site had been built by the stream banks to gain the advantage of drainage in an otherwise boggy, toe-of-slope location. Perhaps as early as 1840 the pits and house floor had been abandoned and a ditch and bank fence constructed. All the time the stream was at work, working back and forth in its course, so that without the bulldozer cutting the ford and diverting the stream, nothing would have survived and only an aerial photograph almost five decades old could have attested to the presence of pits.

                    
What will the landscape be like in future? There can be no doubt that the ancient cultural features of our landscape are rapidly disappearing. Only in conservatively managed land such as Nukutaurua is it now possible to see sites as they may have been when abandoned, passing out of use, as little as 150 years ago. Physical destruction has increased greatly in the modern era with the much greater capacity for using machinery and vast amounts of energy from oil. Until about 100 years ago, physical work on the land was done by hand or by draft animals (horses, oxen). This limited the size of the changes that could be wrought on the landscape. A human being might be able to shift a maximum of 3 m

3
 of soil in a working day. The ability to destroy what had gone before was less. Today a bulldozer or hydraulic digger, in a minute, can do—or worse, 
undo—the work once done by a human being in a day.

                    
Nature also plays its part. A site by the sea or a river may be eroded by the action of waves or the current. The pits at Nukutaurua were eroded by the action of the stream; the pā, Marama Tāwhana, on the Uawa River, Tolaga Bay (illustrated in chapter 1), has been almost completely carried away in the 300 or so years since it was built. Today it survives only as a scrap of the outer ditch and bank. Everywhere, sheep and cattle trample over the surfaces of sites, especially around fence lines, so the surface features become rounded and eventually disappear.

                    
For several reasons this book has closely discussed Māori fortifications of the New Zealand Wars—they too have been poorly preserved. Few examples of Māori fortifications survive in the Waikato in a form recognisable from the surface. The preservation of rifle trench outworks has fared very poorly. It is as if the new military settlers of the 1870s had sought to purge the land surface of the massive fortifications that had been built there—unwelcome memories perhaps. In many photographs dating back to the 1940s scanned for this book, covering Gate Pā, Meremere, Rangiriri, Pāterangi and Ōrākau, there was little or no trace of these remarkable fortifications. Even where the Māori dead were buried, the ruins have been chipped away by agriculture or roading, as at Rangiriri where, in recent decades, the human remains had to be exhumed for reburial elsewhere.

                    
European fortifications, strictly defined, have fared better. One reason for this is strategic: European fortifications continued to be used for 'pacification' after the fighting while the fortifications of Māori, the defeated, were destroyed to prevent further use or occupied for European use. At Rangiriri, the surviving parts of the fortifications may appear to be of European origin but these are in fact simply European modifications of the earlier Māori fortifications. Furthermore, in remote areas the land enclosing fortifications was surveyed as reserves for police purposes; fortifications were built or maintained by the Armed Constabulary. When the police function became unnecessary, many were created historic reserves. Examples are Tapuaeharuru Redoubt at Taupō, Fort Galatea near Murupara and the Runanga Stockade on the Napier-Taupō Road.

                    
In areas that are intensively farmed, with high values of land and farm production, that destruction will continue—however much archaeologists may regret the loss. Can we stop that destruction on lands managed for conservation purposes, such as reserves and national parks? Unfortunately, these are, with few exceptions, economically marginal lands, with the historical cultural values confined to landscape markers such as Hikurangi on the East Coast. With a few exceptions such as Taranaki and the northern regions, conservation lands have only a small proportion of the archaeological evidence of human settlement. In this book, for example, there is not one photograph of a site in a national park, although there are photographs of sites in historic reserves—for example, Ōtātara, Onāwe or the Northburn tailings. Scenic reserves also have a reasonable number of sites; illus-
                


                        

[image: Rangiriri Redoubt, Waikato]

Rangiriri Redoubt, Waikato

This is the British position, reworking the earlier Maori rear position at Rangiri. The British engineers have formalised a pattern of projecting angles to offer enfilading fire along each flank. It is the most significant extant earthwork of the engagement here, but does not survive in its original Maori form. An historic reserve managed by the New Zealand Historic Places Trust, the area is grazed by sheep which are creating some tracks but otherwise keeping the site in clean, visible condition. The view is to the north-west.

                                
                trated in this book are the pā at South Bay, Kai Kōura. Land valued in the past, for access to the sea or for horticulture, is land valued in the present, and development pressure is unstoppable. Only tiny fragments such as narrow points in terrace lands remain untouched by ploughing. Even on land exploited in the past for minerals, leaving spectacular historic landscapes, we can see re-working for minerals or redevelopment for farming. At Northburn near Cromwell the tailings lie in a reserve but the original miners' head races have been turned to the new purpose of irrigation and border-diking has been installed. Many important technical features of the gold-mining system have thus been lost.

                    
In future, we may have to look to two sources for a feeling of what the land once looked like. The first sources are the regional parks and reserves, such as Maungakiekie in Auckland, provided they are sympathetically managed for their ancient cultural values. These are places accessible to urban populations where the pressure is on local government to protect and to provide finance for an adequate programme of well thought-out care. The statutory protection for archaeological sites and other historic places that exists on private land is valuable, but in designing and implementing those controls we need to consider the reactions of the people who are
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Two pā near 
Otorohanga, southern Waikato

Both pā form simple double rectangular enclosures, about 65 m long and 12 m wide, on high points in the ridges.


Left. The near end of the pā has used a strong natural defensive position at the head of a steep slope, but with a weak point on the near ridge (sloping down to the left). This had been defended by a double ditch and bank. The farm road has been constrained to enter the pā at this point, rising up to the platform, and cutting through the middle and far transverse ditches. Clearly there was no option for the road to go to the right around the pā, but perhaps it might have been better routed by the prominent fence running from lower left to the far left corner of the pā?


Below. The pā has been built on country in which a satisfactory farm-roading solution has been possible. The ridge is broad, although narrowing to the right, and the road has skirted the pā almost in its entirety. The road may have cut through and obscured a double ditch on the narrow ridge at right.


                        


                controlled by that law. The law may be thought by Māori, asserting an interest in self-government, to be an imposition. The farmer, secure in the landowner's power to manage the land purely for economic farm returns, may also resent it. However, that duty to protect for a wider public interest still applies, even if the law in these cases may act simply as an admonition, as it so often does in the environmental area,
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 without effectively controlling or preventing destructive activity.

                    
For a sense of the past, we will also have to look to remote New Zealand—Fiordland, Kāwhia, Tihirau mai Tawhiti (Cape Runaway), Ahipara—to small, isolated, usually coastal and usually strongly Māori local communities and their settings. This places a duty on those communities, over and above the burden of economic difficulty that they already bear. These will also be the communities that most fiercely resist the outsider gazing in, with or without advice on 'conservation'. Here too, genuine local oral tradition about the setting, refreshed on occasion by reference to published histories such as 
Tainui,
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                         or works like the recent 
Māori Oral History Atlas, are passed on.
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We have seen in chapter 9 examples such as the Maketū Peninsula where sites have disappeared rapidly, to judge from the systematic aerial photographic coverage that has been gained and archived since the 1940s. There, both farming and housing development have encroached on formerly large pre-European pā which covered much of the coastal terrace-lands. By contrast, at Nukutaurua, on the small privately owned plots of Māori land on the coastal strip, leading members of the family have returned and built in recent years; in building they have in a large part respected the cultural values of the land. The duty to protect, motivated by improved knowledge of and sensitivity to those values, bears on all New Zealand citizens. Occasionally, the issues and techniques of protection are complex and may require technical or professional advice. On most occasions, however, the solutions are simple and need not cost money. Just because a hill is steep, that is no reason to plant it in trees, obscuring archaeological features and ultimately destroying them. The road planned to go along to the very end of the ridge could easily stop 100 m short and protect the pā constructed there 300 years ago. The fence line does not need a bulldozed track to level its line; there must be techniques for filling undulations in its path with longer battens, or a reorientation of its line.

                    
Whatever the future of the New Zealand historic landscape, and whatever techniques we use to protect and to interpret its meaning, they need not be determined from outside New Zealand. They may not even be determined by national programmes of education and legislation. We have our own indigenous landscape traditions to which archaeological sites can, and indeed should, be referred— Māori have long had ways of referring to their particular cultural landscapes. Even so simple a matter as naming of places can only be done by reference to Māori sources, unless historical mapping is available. This is not to deny a role for archaeologists or to offer them a secondary role. In this book, at places as diverse as Kapowairua (Spirits Bay) and the Māhia Peninsula, it has been possible to analyse the texture of Māori tradition (at a general level), archaeological evidence of Māori settlement, and their relationship to a later or sometimes contemporaneous European history.

                    
This book is not the rigorous systematisation of knowledge called for by Peter Fowler. There is no seamless account of the past, and there are many points of deep ambiguity of meaning for us in the present—for example, in how to give a balanced account of military engagements between Māori and between Māori and European. Publication may provoke a call for a more specifically Māori interpretation of the same landscape features. Māori have always taken up elements of European culture and transformed them to political and cultural needs. This book has depicted historical subjects which range from the apparently trivial—ditch and bank fences—to the profoundly difficult in historical memory—fortifications. Archaeology and archaeologists should maintain independence but they cannot stand completely removed from the transformation of historical fact to social and political agenda.

                    


                    

[image: Katikatiaka, north Taranaki, a pā with a severe erosion problem]
Katikatiaka, north Taranaki, a pā with a severe erosion problem

The pā on the far ridge is in three segments, each defended by a transverse ditch, with a double ditch at right. At centre is a further unit of the pā built on another piece of ridge. Built on clay ash and older marine sediments, the pā is being rapidly eroded by the sea and is particularly vulnerable to erosion by animals, even by sheep. This photograph, taken in bright overcast conditions, shows the erosion of the banks of the pā in particularly unflattering fashion. Within 100 years, there will be nothing to show for this site, last occupied and defended by Ngāti Mutunga in the 1820s. The view is to the north; a view to the south-east is in chapter 3.
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Glossary

                

                    
Adze. A wood-cutting implement like an axe with the blade oriented at 90° to the user. Used for reducing and dressing large wooden surfaces.

                

                    
Archaic. The earliest period in pre-European times, when artefacts were of a distinctly East Polynesian type. Period: approximately A.D. 1100-1400 (or 850-450 years B.P.). Compare with 
Classic.
                

                

                    
Aruhe. Rhizome of the fern, 
Pteridium esculentum. See 
also fern root.
                

                

                    
B.P., years B.P. Years before present day (i.e., 1950), the technical form in which radiocarbon ages are reported.

                

                    
Bastion. A projecting part of a defensive perimeter, designed to enable defenders to fire into the flank of any attackers close to the walls or in the ditch; usually a feature of fortifications with straight perimeter lengths greater than about 50 m.

                

                    
Beam engine. A simple, early form of steam engine in which the expansion and contraction of the steam cylinder is transmitted by an overhead beam (as opposed to push/pull rods) to the drive or pump. Cornish beam engine: used for pumping water from mine shafts.

                

                    
Blowing-down. An early form of ground-sluicing, common in the Cromwell (Central Otago) area.

                

                    
Border-dike. A form of irrigation where the water is controlled by banks regularly spaced along the contour of a field. 
Borrow-pit. A pit or depression from which gravel or sand has been taken, usually to add as a mulch or surface cover on garden soils.

                

                    
Breastwork. A bank created for fortification, usually forward of a trench, against which a defender lay or kneeled to fire.

                

                    
Cabbage tree.
                    
Cordyline australis; a tree with a distinctive head of broad strap-leaves and bare trunk. See also 
tī.
                

                

                    
Classic. The later period in pre-European times. Period: approximately A.D. 1500 to 1800 (or 350-150 years B.P.). The cultural practices described by Cook and Banks in 1769 are essentially Classic. Compare with 
Archaic.
                

                

                    
Colluvial soils. Soils formed in sediments washed down and deposited at the toe of hill slopes—much used in pre-European coastal gardening.

                

                    
Counter-scarp. The scarp of the outer edge on a trench, see also 
scarp.
                

                

                    
Crop mark. A pattern in grass or a field crop, which shows the presence of more or less fertile, or more or less well-drained, soils; infilled trenches; or foundations beneath the topsoil. 
Ditch and bank fence. A stock-proof fence consisting of a low bank often surmounted by a fence or hedge with a ditch on one or both sides.

                

                    
Drive. A more or less horizontal tunnel into a hill slope, as opposed to a vertical 'shaft'.

                

                    
Enfilade. Fire directed along the line of a rifle trench rather than from in front.

                

                    
Fern root. The rhizome of fern, 
Pteridium esculentum. See also 
aruhe.
                

                

                    
Fill. Layers of soil added to level a terrace or fill in pits. 
Fighting stage. A stage erected at a height of 6-10 m immediately inside the defensive perimeter of a pā and on which the defenders stood to throw darts or stones.

                

                    
Flanking angle. A 
bastion on the corner of a square or rectangular fortification to allow enfilading fire on attackers gathered in the perimeter trench.

                

                    
Gallery (mining). Wider tunnels in a coalmine, in which the roof is supported by buttresses.

                

                    
Ground-sluicing. Running water over the surface of the ground, working up the ground surface by pick at the same time; the debris was channelled into sluice boxes for gold to settle.

                

                    
Hapū. Sub-tribe, or group of extended families with closely related ancestors.

                

                    
Head race. A race or trench used to bring water from a stream or dam to the site.

                

                    
Herring-bone tailings. See 
tailings.
                

                

                    
Infra-red film. A film sensitive to infra-red light, the main advantage of which is sensitivity to light reflected from leaves—as a result, the film can reveal when crops are beginning to wilt and will show up 
crop marks. See also 
thermal infra-red.
                

                

                    
Inner, outer. With reference to defences, the inner side is the side nearest the defenders.

                

                    
Iwi. Tribe; Māori people in general.

                

                    
Kāmahi.
                    
Weinmannia racemosa; a forest tree, typical of intermediate to late forest successions.

                

                    
Kanuka.
                    
Kunzea ericoides; a medium-sized tree, typically present in early and intermediate forest successions.

                

                    
Kauri.
                    
Agathis australis; a large conifer tree once dominant in far northern forests.

                

                    
Kingite. Supporter of the Māori King Movement. The first Māori King was Te Wherowhero who became Potatau I.

                

                    
Kūmara. Sweet potato, 
Ipomoea batatas.
                

                

                    
Kūpapa. Paid Māori troops deployed with the Armed Constabulary.

                

                    
Lahar mound. A large hummock or small hill in the debris spilling from crater lakes in volcanic landscapes.

                

                    
Landform. The general form of the surface of the land. See also 
terrace landform.
                

                

                    
Lands. A feature of areas of ground ploughed in a particular technique. From each furrow, the sod was turned towards the centre of the strip, with the plough working in the opposite direction on the other side of the centre. Lands are the long shallow depressions formed between the strips where the sod has been turned away by plough from both sides. Compare 
ridge and furrow.
                

                

                    
Lateral ditch and bank. A defensive ditch and bank constructed on the sides of a ridge as part of the defensive perimeter of a pā; such features are often simply a long lateral scarp and narrow terrace.

                

                    
Mana whenua. Prestige or power derived from the holding of land.

                

                    
Manuka.
                    
Leptospermum scoparium; a small shrub, an immediate coloniser of bare soil.

                

                    
Marae. The formal Māori settlement complex or centre, consisting of the meeting house (wharenui) and open space in front, plus ancillary buildings; or simply the space in front of the wharenui.

                


                

                    
Midden. Food refuse such as bone, shells and oven debris.

                

                    
Oblique photograph, aerial oblique. A view from an angle less than directly vertical.

                

                    
Pā, pā maioro. Earthwork fortification. The defences may be natural, steep slopes, deliberately steepened scarps, or ditches and banks.

                

                    
Palisade. Defensive fence of tall posts constructed at the perimeter of pā, with lighter timbers between tall posts. See also 
stockade.
                

                

                    
Papakainga. Ancient settlement, or a Māori settlement occupied in modern times but close to sites of ancient settlement.

                

                    
Parallel, demi-parallel. A trench constructed at right angles to the line of a sap, to enable a fuller field of fire against the defenders or to take outlying positions which threaten the sap.

                

                    
Pātere. A general term for songs which recite ancestral travels.

                

                    
Perimeter, defended perimeter. The outer defensive line of a pā or other fortification.

                

                    
Photogrammetry. The technique of using aerial photographs to produce maps.

                

                    
Plan, plan view. The view of an archaeological site seen or drawn from directly above; the view in the horizontal plane. See also 
section.
                

                

                    
Platform. Open level spaces standing at the top of a slope, usually in a pā. 
Tihi: the highest, most prominent platform.

                

                    
Queenite. Māori supporter of the government or Queen Victoria.

                

                    
Raised-rim pit. A semi-subterranean pit, rectangular in plan, with a raised rim and often a perimeter drain. In use, the pit had a roof, perhaps of earth, with a central ridge pole and support.

                

                    
Redoubt. A European fortification, typically square or rectangular in plan, with a perimeter ditch and bank.

                

                    
Return. Deliberately constructed turns in the line or plan of a rifle trench to prevent 
enfilading fire.

                

                    
Rewarewa.
                    
Knightia excelsa; a forest tree prominent on dry ridges, predominantly in the North Island, and a typical forest cover of abandoned pā.

                

                    
Ridge and furrow. A series of broad ridges in horse-ploughed fields, created by repeated ploughing in 
lands—the effect can be very long-lasting.

                

                    
Ring-ditch, ring-ditch pā. A defensive ditch enclosing most of a site in a more or less continuous line.

                

                    
Rohe. Tribal boundary.

                

                    
Rua. Kūmara storage pit; in the archaeologist's sense, a fully subterranean pit, usually bell-shaped in section with a narrow opening at the ground surface.

                

                    
Sap. A trench dug to shelter attacking troops and bring them up to a defended position.

                

                    
Scarp. The artificially steepened slope forming the downhill or uphill slope of a terrace or a ditch and bank. See also 
counterscarp.
                

                

                    
Scow. Flat-bottomed sailing boat of simple but robust construction detail, used for moving cargo.

                

                    
Section. The view of a vertical cut through an archaeological site; the view in the vertical plane. See also 
plan.
                

                

                    
Sluice-monitor. A large cast-iron nozzle and universal joint used to direct water-flow on to a sluice face.

                

                    
Soil mark. A pattern in an exposed soil surface, such as a ploughed field, in which an archaeological site is marked by a darker or lighter-coloured soil.

                

                    
Stereo-glasses, stereoscopic glasses. A pair of small magnifying glasses held in a frame at a constant height from a pair of stereo-photographs.

                

                    
Stereoscopic photograph. A pair of photographs taken from slightly separated viewpoints which mimic the spacing of the eyes. When seen through 
stereo-glasses, an exaggerated three-dimensional image of a landscape can be seen.

                

                    
Stockade. A defensive perimeter made of solid upright timbers and with loopholes for firing through. See also 
palisade.
                

                

                    
Stratigraphy. The layers of an archaeological site. Vertical stratigraphy shows the sequence in which the site was laid down; horizontal stratigraphy shows the pattern of activities on a surface, for example, a house floor.

                

                    
Supply race. A trench or race bringing water from a holding pond or 
head race to the sluice-face.

                

                    
Tail race. A race or trench used to rid a site of used water.

                

                    
Tailings. Stones and gravel left after ground has been sluiced; stone tailings were often stacked in a definite pattern, such as a 'herring-bone' pattern.

                

                    
Talus. Debris from a shaft or drive, generally in a characteristic cone-shaped heap, spilling down a slope. 
Tauranga waka. Canoe (waka) landing place.

                

                    
Taua. War party.

                

                    
Tawa.
                    
Beilschmiedia tawa; a forest tree typical of forest cover on lowland North Island hill slopes.

                

                    
Terrace landform. Level or near-level flat land surfaces, often dissected and uplifted and with steep sides cut by river or wave-action.

                

                    
Terrace risers. The uphill or downhill scarp of a terrace.

                

                    
Terrace tread. The flat part of a terrace.

                

                    
Ti. Tree of genus 
Cordyline, see also 
cabbage tree.
                

                

                    
Tihi. See 
platform.
                

                

                    
Transverse ditch and bank. A defensive ditch and bank constructed across a ridgeline.

                

                    
Tree fern. Genus: 
Cyathea, Dicksonia.
                

                

                    
Thermal infra-red. Part of the infra-red wavelength that is sensitive to heat; the wavelength is detected through electronic sensors and the image is of low resolution.

                

                    
Umu. Earth oven; shows in archaeological sites as a lens of blackened earth with charcoal and burnt and split stones.

                

                    
Urupā. Cemetery.

                

                    
Venturi-siphoning. A method of passing water down to a sluice face below groundwater level, and using the venturi-effect to bring the water and gravel up to a level from where the gold could be extracted and the waste water drained away. 
Waka. Canoe; also a metaphor for 
iwi.
                

                

                    
Water-meadow. An English technique to stimulate pasture growth in winter where, in freezing weather, water is brought to the field, raising the temperature significantly enough for grass to grow.

                

                    
Whānau. An extended family; in pre-European period, the typical unit of settlement for gardening and other subsistence activities.

                

                    
Whare. House.

                

                    
Wild-flooding. A form of irrigation whereby water is released on natural field surfaces, see also 
border-dike.
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Ohiti (pā, V21/65), 

165-166
                

                
Oika (pā, Q22/28), 

180-181, 
207
                    
                

                
Okoropunga (Wairarapa Coast) (stone rows, T28/47), 
65
                

                
Onāwe (pā, N36/86), 
73, 

75, 
222-223
                

                
One Tree Hill (Maungakiekie) (pā, Rll/14), 

105,
                    
108, 
271
                

                
Open Bay Islands, 

233-234
                

                
Ōraka, 
156, 
269
                

                
Ōrākau (pā, S15/103), 

122-124; and site protection, 
270
                

                
Orariki (pā, M37/4), 
77, 
224-225

                
Oruaka (pā, M37/24), 
77, 
226
                

                
Oruarangi (pā, T12/17), 

113-115
                

                
Otago Museum, 
79, 
113-115

                
Otago Peninsula, 
81
                

                
Ōtātara Historic Reserve (pā, V21/41), 
60,

156-159
                

                
Otautu (locality, pā at, Q21/115), 
168,

170, 
206
                    
                

                
Otorohanga (pā near, S16/101), 

272
                    
                

                
Otumoana (pā), 

46
                    
                

                
Ovens, 
see umu

                
Owhara (pā), 

130-131
                

                
Pā, 
33, 
102-103; chronology (age), 
58-60; described in late eighteenth century, 
41-44; geographical distribution, 
48, 
187; "pā line", 
187; gunfighter pā, 
88-91, 
133-138; visibility in landscape, 
48, 
187; nineteenth century, 
58; Kai Kōura, 
220-221; refuge pā, 
57; ring-ditch form, 
46, 
48; size, 
58; swamp pā, 
37, 
44-45; 
see also Cook, James; weapons; warfare; musket warfare; river terrace (landform)

                

                    
Pā Māori, The (book), 
see E. Best

                
Paekakariki (pits, R26/180), 

192, 
211
                    
                

                
Paeroa (pā), 
103
                

                
Pai Mārire, 
132, 
134-135, 
147, 
151, 
161, 
165, 
203
                

                
Paikea, Te Ana o Paikea, 

139-141
                

                
Pakipaki (Hawke's Bay pā, V22/13), 
17, 
30-32, 
49
                

                
Palliser Bay, 
63, 
189-191, 
200
                

                
Pāoa, 
141
                

                
Papamoa (pā, U14/238), 
17,

128-129
                

                
Paremata Barracks (R26/254), 
191,

193
                    
                

                
Pari o Kena (pā, Y19/41), 

252-254
                

                
Pari Whakatau, 
200
                

                
Pariwhakaoho (pā), 
200
                

                
Pastoralism, 
38, 
193, 
254-255; 
see also ditch and bank fences, burning

                
Pātea, Pātea River, 
168, 
206
                

                
Pāterangi (pā, Firth of Thames, T12/17), 

113-115
                

                
Pāterangi (pā, Waikato, S15/53, 
74, 
75), 

91-94; and site protection, 
270
                    

Pauatahanui, 
191-193

                
Pawerawera (pā, XI7/4), 

50;
                    
see also Māhaki

                
Perano's Whaling Station, 
234, 

236,
                    
239
                

                
Phillip, F.L., 
17
                

                
Photogrammetry, 
17
                

                
Pirongia (vicinity), 
88, 
92-94, 
117
                

                
Pitcairn Island, 
77
                

                
Pits, defensive; 
see rifle trenches

                
Pits, storage, 
51, 
70-71, 
143-145, 
148, 
154-155, 
192, 
211, 
218-219, 
269; antiquity, 
71; as dwellings, 
71; infilling and recutting, 
71; in pā, 
116; raised-rim form, 
72, 
148, 
163-164; rua or cave form, 
71, 
132; Waiapu district, 
145, 
148; Whangaehu River, 

186;
                    
see also potato clamps; horticulture

                
Ploughing, lands, 
18, 
161,

165, 
172-173
                

                
Pohaturoa (pā, XI8/26), 

157
                    
                

                
Popoia (pā, Y17/37), 

11, 
13
                    
                

                
Population size, 
33; South Island, 
199; 
see also pā, size

                
Potato clamp, 

87,
                    
251, 
254
                

                
Pōtikirua, 
see Cape Runaway

                
Pouawa (pā at, P5/195), 

143-144
                

                
Pouerua (pā, P5/195), 
cover,
                    
18, 

64, 
104
                    
                

                
Pourewa Island, 
207
                

                
Pouto Peninsula, 
47
                

                

                    
Prehistoric Fortifications of the North Island, see Fox, Aileen

                
Prickett, N., 
17, 
47, 
167
                

                
Protection, historic sites, 
25-26, 
267-270; and New Zealand Wars, 
270; and farming, 
272-273

                
Pūhā, 
22-23, 
72
                

                
Pukeatua (South Aotea), 
14
                

                
Pukemaire (pā, Waiapu, Z15/39), 

36,
                    
203
                

                
Pukemaire (pā, Maketū), 
130-131

                
Pukerangiora (pā, Q19/69, 
70), 
83, 
87, 
94,

174-179, 
205
                    
                

                
Puketapu (pā), 
132
                

                
Puketutu (pā), 
84
                

                
Putake (pā, Q21/7), 

169, 
208
                    
                

                
Quartz bedrock gold-mining, 
257-261

                
Queen's Redoubt (Pokeno), 
122
                

                
Radiocarbon ages, pā, 
59; 
see also pits, storage, antiquity; Northland/Auckland, 
103, 
108
                

                
Raised-rim pits, 
see pits, storage, raised-rim form

                
Rangiaowhia, 
93, 
124
                

                
Rangihoua (pā, Q5/3), 
55, 
58, 

243-245,
                    
250
                

                
Rangiriri, 

120-122; and site protection, 
270-271, 

272
                    
                

                
Rangitāne, 
98
                

                
Rapa Island, 
59
                

                
Raukūmara (Aotea), 
12
                

                
Raukūmara Range, 
129
                

                
Redoubts, 
84-85; Te Pōrere, 
135-138; 
see also specific names, New Zealand Wars

                
Reserves and historic site protection, 
270
                

                
Rewa River, Fiji, 

59-60
                

                
'Rewi's Last Stand', 
see Ōrākau

                
Rifle trenches, 
84, 
108-110, 
177
                

                
Rifles, 
see guns

                
Ring-ditch pā, 
see pā, ring-ditch

                
Rivers, 
35; 
see also river terraces (landform)

                
River terraces (landform), 
129, 
143-145, 
186; and pits, 
192-193; Mōhaka River, 
153
                

                
Rongowhakaata, 
13; 
see also Manutuke, Tapui

                
Royal New Zealand Air Force, 
18, 
82
                

                
Rua, 
see pits, rua form

                
Rua a Rehua (pā, Y17/315), 
2
                

                
Ruapani, Ngāti Ruapani, 
11, 
13
                

                
Ruapekapeka (pā, Q6/139), 
88, 
94, 

108-110;
                    
see also New Zealand Wars, Northland phase

                
Ruātoki, 
38-40, 
129
                

                
Samoa, 
57, 
77
                

                
Samson Bay (argillite quarry, N26/2), 

77-79
                

                
Saps, 
85, 
87, 
124,

176-178
                

                
Sarah's Gully (midden, T10/167; pā, T10/168), 

23,
                    
71, 
112
                

                
Scale, 
25
                

                
Schnackenberg, Reverend Cort, 
117-119; 
see also Methodist Missions

                
Scows, 
229
                

                
Seals, sealing, 

199
                    
                

                
Selwyn, George Augustus, Bishop, 
246-247, 
250
                

                
Serpentine (landform), 
77
                

                
Seventeen Valley Stream (pits, P28/22), 
200, 

218-219
                

                
Shellfish gathering, 
73-74; 
see also middens

                
Shore whaling, 
234-239

                
Skipper's Ridge, 

22,
                    
71
                

                
Sluicing, 
see hydraulic sluicing

                
Skinner, W.H., 
17, 
44
                

                
Smart, Colin, 
17
                

                
Smith, S. Percy, 
17, 
44, 
179
                

                
Soil marks, 
19, 

22-23,
                    
24
                

                
Soils, gravel-added, 
see Horticulture, soils

                
South Bay (Kai Kōura, pā), 

220-221
                

                
Spirits Bay, 
see Kapowairua

                
Sprenger, Kees, 
18
                

                
Stereoscopic photographs, stereoscope, 
18
                

                
Stone rows (horticulture), 
63-66, 
129, 
202; Cape Runaway, 

150; Clarence River, 
200, 

217; Okoropunga, 

65; Palliser Bay, Wairarapa, 
63, 

189-191;
                    
see also horticulture

                
Storage pits, 
see pits, storage

                
Sutton, Doug, 
18
                

                
Swamp pā, 
see pā, swamp pā

                
Swamps, 
63, 
113, 
129
                

                
Table Cape (Kahutara), 
268
                

                
Tahanga, Mount, 

22, 
112
                    
                

                
Tai Rawhiti, Kingites at Maketū, 
130-131

                
Taiamai plains, 
104
                

                
Tailings, 
215, 

256, 
261-266
                

                
Tainui (canoe), 
11, 
12, 
17, 
111, 
129
                

                
Takaihuahua (pā), 

130-131
                

                
Tākitimu (canoe), 
11, 
98, 
156, 
252-254, 
268
                

                
Tāneātua, 
129
                

                
Tāngāhoe River, 
169, 
208
                

                
Tangimate (eel channels, S24/25), 

76
                    
                

                
Tapui (pā, Y18/75), 
17,

145-146
                

                
Taranaki War, First, 
see New Zealand Wars, Taranaki

                
Taro, 
61; 
see also horticulture

                
Taumaka Island, 

233-234
                

                


                
Taumatawhana (pā, N3/1, 
2), 

237,
                    
240
                

                
Taumutu, 
see Orariki

                
Te Ana o Paikea, 
see Paikea

                
Te Arai (pā, 
83, 

174-179);
                    
see also Pukerangiora

                
Te Arawa (canoe), 
127, 
129
                

                
Te Arawa, 
130-132

                
Te Atiawa, 
88, 
168
                

                
Te Awaiti, whaling, 

234-235
                

                
Te Awamate (Rangitīkei, pā, S23/61), 

45
                    
                

                
Te Hārema (pā, V17/12), 

132-133
                

                
Te Hauke (Hawke's Bay, pā at, V22/56), 

24
                    
                

                
Te Ika a Maru Bay (pā, Q27/28), 

185
                    
                

                
Te Kaha, 

35
                    
                

                
Te Kaka (pā, X14/45), 

35
                    
                

                
Te Koko a Kuku (pā, X14/4), 
132
                

                
Te Kooti Arikirangi, 
87, 
132-137, 
147, 
150-152, 
161, 
204
                

                
Te Oihi (Marsden Cross), trenches, horticultural, 

56,
                    
66, 

70; Church Missionary Society (Q5/5), 

243-245,
                    
250
                

                
Te Pōrere (pā, T19/55), 

135-138
                

                
Te Puia (pā, R18/1), 

171
                    
                

                
Te Ranga, 
132 Te Rangihiroa, 
59
                

                
Te Rauparaha, 
171, 
221-224

                
Te Tapiri (pā, V17/33), 
132,

134-135
                

                
Te Reinga, 
156
                

                
Te Waimate (Waimate North), 

246-250
                

                
Te Wehengaiti (pā, T19/41), 

89,
                    
91
                

                
Terraces (landform), 
33, 
35, 
37
                

                
Thacker's Redoubt (Q21/153), 

87
                    
                

                
Tikitiki, 

36-37, 
203
                    
                

                
Tiniroto, 
156
                

                
Tirau (pā, T15/23, 
27), 

57, 
116;
                    
see also Hinuera Gap, borrow pits

                
Tiromoana (pā, W21/1), 

161-165
                

                
Titokowaru, 
168, 
180 Tohe, 
97-98

                
Tokitoki (pā, X19/57, 
58), 
161,

165
                    
                

                
Tokomaru (canoe), 
168
                

                
Tolaga Bay, 
25, 
26, 
71, 
141, 
207
                

                
Toroa (Northern Royal Albatross), 

82
                    
                

                
Tory Channel, 
234-236

                
Traditional sites (definition), 
11, 
273
                

                
Trenches (defensive), 
see redoubts, rifle trenches Trenches (horticulture), 

55-56, 
66-70, 
100-101, 
245;
                    
see also horticulture

                
Trotter, Michael, 
199
                

                
Tūhoe, 
88, 
124, 
132
                

                
Tūhoe-pōtiki, 
12
                

                
Tukituki River, 
63, 
153
                

                
Tūpāroa (pā at, Z15/82), 

52, 
148
                    
                

                
Tupou Bay (trenches, pā, P4/8), 
66, 

98-101
                

                
Tūranganui, 
140-150 Turi, 
12, 
14, 
168-169

                
Turi Matai Rehua (pā), 
12,

14
                    
                

                
Tūtaekurī River, 
153, 
157
                

                
Uawa River, 

26,
                    
139
                

                
Umu (earth oven), 
74, 
78-79, 

80; umu tī, 
80-81

                
United Kingdom, archaeology, 
15, 
17, 
44, 
267-268

                
United States, Civil War, 
84, 
94
                

                
Urewera Range, 
129
                

                
Vertical aerial photographs, 
18
                

                
Waerenga ā Hika (pā, Y18/34), 
147,

151
                    
                

                
Wai Mihia (pā, Y18/342), 

141
                    
                

                
Waiapu River, 
139; 
see also Tūpāroa, Pukemaire

                
Waiari (pā, S15/53), 

91-93
                

                
Waihi estuary (Maketū Peninsula), 

130-131
                

                
Waihou River, 

113-115
                

                
Waihuka River, 
see Pawerawera

                
Waipā River, 
91-93, 
113
                

                
Waipāoa River, 
11, 
139; 
see also Tūranganui

                
Waipuna (pā, Y19/45), 
216, 

252-254
                

                
Wairau Bar (middens, P28/21), 

195-200,
                    
212
                

                
'Wairau canals', 
200
                

                
Wairewa (Lake Forsythe), 
77, 
226
                

                
Wairoa River (Hawke's Bay), 
156
                

                
Wairoa River (Northland), 
97
                

                
Waita River, 

34-35
                

                
Waitaki River mouth (ovens, J41/56), 
23, 

79-80,
                    
200
                

                
Waitara, Waitara River, 
175-179; 
see also Pukerangiora

                
Waiu (gunfighter pā), 
88
                

                
Walton, Tony, 
18
                

                
Wanganui kūpapa, 
137
                

                
Wanganui River, 
183
                

                
Warfare, 
41-48; 
see also pā, New Zealand Wars, rifle trenches, guns Weapons, pre-European Māori, 
44
                

                
Welshtown, 

260-261
                

                
Whakakī Lagoon, 
161, 
165
                

                
Whānau, in settlement pattern, 
29
                

                
Whānau a Apanui, 
88
                

                
Whangaehu River (borrow pits, S23/21; pā, S22/15, 
70) 
51,

185-
                    

                        
190, 
209-210
                

                
Whanganui Inlet, coal, 
229
                

                
Whangaparāoa River (eastern Bay of Plenty), 

127,
                    
129
                

                
Whāngārā, 

139-141
                

                
Whangawehi (Māhia Peninsula), 
268
                

                
Wharekaho (pā), 

42-43
                

                
Wharetaewa (pā, Tll/79), 

41-44,
                    
111, 
113
                

                
Whenuakura (borrow pits, Q22, 
25), 
168, 
172-173

                
Whenuakura River (Oika pā), 

180-181, 
207
                    
                

                
Whenuanui (pā, Y17/316), 

72
                    
                

                
Whirinaki River Valley, 
129, 
132
                

                
White potato, 
251; 
see also Potato clamps

                
Whitmore, Sir G.S., 
132-133

                
Wild-flooding, 

254-256
                

                
Wilkes, Owen, 
199
                

                
Williams, Reverend W., 
156
                

                
Wilson, O., 
18, 
135-138
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Errata

                

	
p. 67. The large pā shown at top left in the drawing has been inadvertently cropped out of the photo between pp. 68 and 69.


	
p. 115.  Oruarangi not dug by museum staff in the 1920s but mostly by amateurs in the 1930s.


	
p. 120. The 1954 aerial of Rangiriri shows the old line of SH 1 so that the description of what is where in the picture with reference to the current SH 1 needs to be read carefully. 


	
p. 178 at bottom right. It should read: Pukerangiora, the traditional pa of the Pukerangiora hapū of Te Atiawa ....

	
p. 180. Kakaramea Redoubt dates from Cameron’s 1865 campaign not 1866.

	
pp. 224-225. There is the bank of a pā in the lower left of the photograph, possibly named Takapuwharetotara.

	
p. 234. The season for the arrival of right whales is wrong. Right whale females arrive on the New Zealand coast from April in the south and May farther north, not in spring. It was essentially a winter industry. They headed south again September-October. The females came into the bays etc to calve. Males stayed out at sea. The right whale was the main species and the only species taken in the early years and at all but a few of the stations.
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