
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



 
1 | P a g e  

 

Disturbance in the North Island of New Zealand: A case study using 

floodplain cores from the Coromandel to determine anthropogenic 

disturbance 

 

A thesis presented in partial fulfilment of the requirements for the degree of  

Master of Science 

 in Geography 

 Massey University, New Zealand 

Elizabeth Grace Fox 

2016 

 

Kuaotunu Stream with the surrounding Kuaotunu floodplain. 

Photographer E.Fox, 25-03-2014.  



 
2 | P a g e  

 

Table of Contents 
List of Figures .................................................................................................................................... 4 

List of Tables ..................................................................................................................................... 5 

Abstract ................................................................................................................................................ 6 

Acknowledgements .............................................................................................................................. 7 

Chapter 1: Introduction ........................................................................................................................ 8 

1.1 General Introduction ................................................................................................................... 8 

1.2 Purpose of Study ....................................................................................................................... 10 

Chapter 2: Disturbance ....................................................................................................................... 11 

2.1 Measuring Disturbance ............................................................................................................. 11 

2.2. Disturbance in New Zealand  ................................................................................................... 17 

2.2.1 Overview ............................................................................................................................ 17 

2.2.2 New Zealand Setting .......................................................................................................... 18 

2.2.3 Disturbance prior to Human Occupation ........................................................................... 18 

2.2.5 Evidence of Anthropogenic Activities ................................................................................. 23 

Chapter 3: North Island Case Study Review ........................................................................................ 25 

3.1 Aim ............................................................................................................................................ 25 

3.2 Method & Limitations ............................................................................................................... 25 

3.3 Results & Discussion ................................................................................................................. 27 

3.3.1 Disturbance Studies ........................................................................................................... 37 

3.3.2 The influence of Geology on Disturbance .......................................................................... 38 

3.3.3 Rainfall and Disturbance .................................................................................................... 39 

3.3.4 Proxies used for determining Disturbance ......................................................................... 41 

3.4 Summary ................................................................................................................................... 44 

Chapter 4: Case Study of the Coromandel .......................................................................................... 45 

4.1 Environmental History .............................................................................................................. 45 

4.1.1 Geology .............................................................................................................................. 45 

4.1.2 Geomorphology, climate and Vegetation .......................................................................... 47 

4.2 Anthropogenic History .............................................................................................................. 49 

4.3 Gold Mining History .................................................................................................................. 51 

4.4 Kuaotunu and Paeroa Mining History ....................................................................................... 51 

4.4.1 Kuaotunu............................................................................................................................ 51 

4.4.2 Paeroa ................................................................................................................................ 54 

Chapter 5: Methodology ..................................................................................................................... 57 



 
3 | P a g e  

 

5.1 Core collection .......................................................................................................................... 57 

5.2 Geochemical Analysis ................................................................................................................ 64 

5.3 Stratigraphy and particle size analysis ...................................................................................... 64 

5.4 Radiocarbon dating and sedimentation rates ........................................................................... 66 

Chapter 6: Results ............................................................................................................................... 67 

6.1 Stratigraphy: ............................................................................................................................. 67 

6.1.1 Maori Road Core: ............................................................................................................... 67 

6.1.2 Gerard Road Core:.............................................................................................................. 74 

6.1.3 Kuaotunu Floodplain Core:................................................................................................. 74 

6.1.4 Kuaotunu 3 Core: ............................................................................................................... 74 

6.1.5 Kuaotunu 4 Core: ............................................................................................................... 75 

6.1.6 Kuaotunu 5 Core: ............................................................................................................... 75 

6.2 PSA Results:............................................................................................................................... 75 

6.2.1 Maori Road Core: ............................................................................................................... 79 

6.2.2 Gerard Core:....................................................................................................................... 79 

6.2.3 Kuaotunu Floodplain Core:................................................................................................. 80 

6.2.4 Kuaotunu 3 Core: ............................................................................................................... 80 

6.2.5 Kuaotunu 4 Core: ............................................................................................................... 80 

6.3 Geochemistry Results: .............................................................................................................. 87 

6.3.1 Maori Road Core: ............................................................................................................... 87 

6.3.2 Gerard Core:....................................................................................................................... 87 

6.3.3 Kuaotunu Floodplain Core:................................................................................................. 87 

6.3.4 Kuaotunu 3 Core: ............................................................................................................... 87 

6.3.5 Kuaotunu 4 Core: ............................................................................................................... 88 

6.3.6 Kuaotunu 5 Core: ............................................................................................................... 88 

6.4 Age of cores & Sedimentation rates: ........................................................................................ 88 

Chapter 7: Discussion.......................................................................................................................... 90 

7.1 Disturbance in the Coromandel ................................................................................................ 90 

7.1.1 Maori Road Core ................................................................................................................ 90 

7.1.2 Gerard Road ....................................................................................................................... 95 

7.1.3 Kuaotunu Floodplain core .................................................................................................. 96 

7.1.4 Kuaotunu 3 Core ................................................................................................................ 99 

7.1.5 Kuaotunu 4 Core .............................................................................................................. 101 

7.1.6 Kuaotunu 5 Core .............................................................................................................. 102 



 
4 | P a g e  

 

7.2 Anthropogenic disturbance in New Zealand ........................................................................... 103 

7.3 Use of Geochemistry and Sedimentology ............................................................................... 106 

7.3.1 Geochemistry and sedimentology in New Zealand studies .............................................. 106 

7.3.2 Geochemistry and sedimentology as proxies for disturbance reconstructions ................ 108 

Chapter 8: Conclusion ....................................................................................................................... 111 

Chapter 9: Future Recommendations ............................................................................................... 113 

References ........................................................................................................................................ 115 

Appendices: ...................................................................................................................................... 140 

 

List of Figures 

  Page 

2.1 Changes in New Zealand vegetation cover. A: Pre-Maori, B: Pre-European and C: Present 

vegetation cover in 1976. 

22 

3.1 Approximate locations of studies that reconstructed the past environment in the North 

Island, New Zealand 

32 

3.2 Sites that showed anthropogenic disturbance and sites that did not.  33 

 

3.3 Sites with the underlying geology 34 

3.4 Sites with the Annual Rainfall 34 

3.5 Sites colour coded based on the main proxy type used 35 

4.1 Location of the Coromandel Peninsula in relation to the rest of New Zealand 46 

4.2 A Present day vegetation across the Coromandel Peninsula. Adapted from Landcare 

Research 

48 

4.2 B Potential Natural vegetation prior to human settlement across the Coromandel Peninsula 48 

4.3 Areas of the Coromandel Peninsula that were occupied by Maori and Europeans, based 

on archaeological sites identified from first Maori settlement to 1980 

50 

4.4 A) Location of the Kuaotunu and Paeroa areas where mining took place directly or 

upstream of the townships (red markers). B) Kuaotunu Catchment with key mining 

locations (red pins). C ) Ohinemuri Catchment with key mining locations (yellow pins). 

52 

4.5 Gold mining claims in the Kuaotunu area 53 

5.1 Location of cores extracted from the Coromandel. A: New Zealand with Coromandel area 

in red box. B: Coromandel area with yellow box the Kuaotunu area and the orange box 

the Paeroa area. C: Cores extracted from Kuaotunu D: Cores extracted from outside of 

the Paeroa township  

58 

6.1 Maori Road core lithology 68 



 
5 | P a g e  

 

6.2 Gerard Road core lithology 69 

6.3 Kuaotunu Floodplain core lithology 70 

6.4 Kuaotunu 3 core lithology 71 

6.5 Kuaotunu 4 core lithology 72 

6.6 Kuaotunu 5 core lithology 73 

6.7 Gerard Road Core stratigraphy, PSA and geochemistry results 81 

6.8 Maori Road core stratigraphy, PSA and geochemistry results 82 

6.9 Kuaotunu Floodplain core stratigraphy, PSA and geochemistry results 83 

6.10 Kuaotunu 3 Core stratigraphy, PSA and geochemistry results 84 

6.11 Kuaotunu 4 Core stratigraphy, PSA and geochemistry results 85 

6.12 Kuaotunu 5 Core stratigraphy and geochemistry results. 86 

 

List of Tables 
  Page 

2.1 Summary of main proxies and age controls used in previous palaeo reconstructions.  12 

3.1 Palaeo environmental studies conducted in and around the North Island, New Zealand, 

summary facts. 

28 

3.2 Broad categorises used to group the environmental reconstructions and should be used 

in conjunction with Figure 3.3 

36 

3.3 Evidence of increased sedimentation rate following European occupation 42 

5.1 Coordinates of the locations of the 6 cores. Kuaotunu cores 3 & 4 were located less than 

2 metres apart therefore no distinct difference in location. 

63 

6.1 Maori Road Core amount of reaction indication organic matter and flocculating of the 

samples on a nil to high scale. 

75 

6.2 Kuaotunu Floodplain core amount of reaction indication organic matter and flocculating 

of the samples on a nil to high scale. 

76 

6.3 Kuaotunu 3 core amount of reaction indication organic matter and flocculating of the 

samples on a nil to high scale. 

77 

6.4 Kuaotunu 4 core amount of reaction indication organic matter and flocculating of the 

samples on a nil to high scale. 

77 

6.5 Gerard Road core amount of reaction indication organic matter and flocculating of the 

samples on a nil to high scale. 

78 

6.6 Calculated Sedimentation rates before and after mining Kuaotunu and Paeroa 88 

 

 



 
6 | P a g e  

 

 

Abstract 
 

It is well documented that following human occupation of a region, the surrounding 

environment may undergo drastic changes through vegetation pattern alterations, 

displacement of fauna, alteration of sedimentation and fluvial regimes, and changes to the 

composition of the underlying material. Many case studies of anthropogenic disturbance 

have been conducted in New Zealand. One of the main outcomes of this research is to 

collate, contrast and compare this wealth of case studies to look for any underlying trends in 

timing, distribution and magnitude of disturbance nationwide. This thesis focusses on late 

Holocene records from the North Island, and compared the history of disturbance with that 

from the South Island (as per McWethy et al. 2010). Based on the combination of 

palynology, sedimentology and geochemistry, this review demonstrates the pace of 

disturbance observed in the North Island was very rapid following occupation, a trend also 

established  in the South Island. 

The other main outcome of this research is to add to the knowledge base of North Island 

disturbance history, through development of a landscape disturbance history in the 

Coromandel, using floodplain cores from the Paeroa and Kuaotunu areas. Sediment logging 

and subsequent XRF-geochemical analysis performed on these cores revealed a ‘mining 

layer’ that was used as a baseline for mining disturbance in this environment. This layer is 

interpreted as when European activities began disturbing the environment.  Cores extracted 

from the Paeroa area indicated that the sedimentation rates in the floodplain had increased 

more than 15-fold since human occupation. Significant rises in the amount of Arsenic and 

Lead contained within the sediment were also detected. Cores from the Kuaotunu 

floodplain also showed changes in geochemistry that coincided with historic mining in the 

area, but reverted back to near pre-mining levels following the initial disturbance. These 

results suggest that factors such as catchment characteristics and degree of disturbance in 

an area affect the extent of impact on a site, which may have implications for future 

management of post mining sites. XRF analysis is a relatively underutilized proxy in New 

Zealand. It, in conjunction with Particle Size Analysis, has proved valuable in this study and 



 
7 | P a g e  

 

are recommended for application in future New Zealand environmental reconstruction-

focused research. 
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