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Geographic information systems have become an 

important method in wildlife-habitat mapping as 

demand for predictive models that relate single 

species to measurable components of their habitats 

has been an influential tool used by nature resource 

managers and decision makers to manage wildlife 

(Quinlan, Moro and Lund, 2004 ). 



Abstract 

Stoats are recognised as one of the biggest threats to New Zealand's 

threatened species. They are difficult to control because of their biological 

characteristics. Currently trapping is the most common type of control 

technique that has a proven success rate. Research studies have shown that 

some traps catch more stoats than others, tlowever the reason for this is not 

well documented. The effectiveness of a trap set is difficult to determine 

because not all trap locations are the same and not all people have the same 

ability to select the best location for a trap. 

This study uses GIS to spatially analyse stoat capture data from a control 

operation on Secretary Island in conjunction with commonly available 

vegetation, habitat, diet and home range spatial data to see if there are 

consistent patterns that could be used as variables in a model that would 

predict the best place to locate a stoat trap tunnel. The model would then be 

tested against a similar dataset from Resolution Island. The Depa11ment of 

Conservation supplied the stoat capture data from the control operations on 

both islands. Standard spatial analysis techniques were used to generate 

surfaces that combined the capture data with the vegetation, habitat, diet and 

home range surfaces to produce predictive surfaces. 

The key finding from the research was that it is possible to produce a 

predictive model, although one was not created because the spatial datasets 

were not of a high enough resolution to provide conclusive evidence that 

could be confidently used as a variable in a model. The spatial analysis also 

indicated that stoats on both islands were caught mainly in the warmer 

northwestern parts of the islands although the study could not determine 

why there was a preference for these areas. In rugged terrain like that found 

on both islands the location of the track network will influence where the 

majority of stoats will be caught. 

ii 



Acknowledgments 

I would like to acknowledge the following people and organisations for 

providing assistance with the preparation of this thesis. 

The Department of Conservation for the use of the Secretary and Resolution 

Island stoat control data. Pete McMurtrie, Nick Torr and Brenton Wilson 

for supplying data and providing background information on the control 

operations on Secretary and Resolution Islands. Doctor Keri-Anne Edge for 

reviewing the thesis, providing suggestions for improvements and supplying 

a photograph. Andy Cox for his insight into stoat control operations and his 

comments on the final document. Sue Lake, G Hapur and Darren Peters for 

the use of their photographs. 

Robert Parsons from Intergraph New Zealand and Rachel Summers, Senior 

Tutor at Massey University for providing suggestions on the structure of the 

document and assistance with the spatial analysis techniques. David Joli for 

proof reading the document and Deborah Cooper for the final formatting. 

I acknowledge the use of data drawn from the National Vegetation Survey 

Database (NVS) and would like to thank George Ledgard for providing 

permission to use this data. 

The windrose in Figure 2.6 was created using WindRose PRO, Enviroware 

srl. http://www.enviroware.com 

The topographic maps were sourced from Land Information New Zealand, 

Topographic Map Series 260 - A44 Five Finger, A45 West Cape, B42 

Secretary, B43 Dagg and B44 Resolution, Crown Copyright Reserved 

111 



Frontispiece 

Abstract 

Table of Contents 

.............. .. ...... .. ........ . .. . ............... . .... .. . . .. ............ . ........... ... ! 

....... . ..... .. .... ..... . . .... . . . ................................ ....................... ll 

Acknowledgements .............................................. .... ............................. .... . iii 

Table of Contents ....................................................................................... iv 

List of Figures and Tables ....... .. .. ..... ... .... ............. .... .. .. .... ......... ..... .......... viii 

List of Abbreviations ................................. ........ ...... .. .. .. ........................... xvi 

Chapter One: Introduction .......... ........... ... .......... ...... .... ................... ... ..... 1 

1. 1: Context ......................................... ...... ......................................... 2 

1.2: Research Objectives ............ .. ...... .. ........................ ..... ... ... .. .... ...... .. . 5 

1.3: Structure of Thesis ........................................................................... 5 

1.4: The Stoat ........................................................................................ 8 

Chapter Two: Study Site ......................................................................... 11 

2. 1: Introduction ... ... .... ....................................... .... ............................. 12 

2.1.2: Secretary Island ................................... ........................... 13 

2.1.2: Climate ........................................................................... 17 

2.2.: Resolution Island .............................. .. ...... .. ...... ... ... ........................... 21 

2.2. l: Clin1ate ........................................................................... 23 

Chapter Three: Trapping Methodology ........ ..... ...... ... ...... ...... ....... ..... .. 24 

3.1: Introduction .... .. .. ............. .. ... .. ..... ... ......... ................... ......... ...... .... 25 

3.2: Tapping Layout ............................................................................ 25 

3.3.: Scientific Trapping ........................................................................ 28 

3.4: Secretary Island Trapping Methodology .. .. ........... .... ........ ............ 30 

3. 5: Resolution Island Trapping Methodology ..................................... 3 8 

IV 



Chapter Four: Geographic Information System ............ ....... ... ...... ..... .43 

4.1: Introduction ............... ...... ... ..................... ....... ............... .. ...... .... .... 44 

4.2.: GIS and Wildlife Habitat Analysis ........... ... .... .. .......... ... ... ...... .. ... .44 

Chapter Five: Data Sources ....... .. .... ... .... ... .... .. .. .... ...... .... ..... ... ...... .... .... . 49 

5.1: Introduction ..... .. .. ... .. .. ..... .. ...... ... ...... .... ...... ...... .. ...... ... .. .. ...... .. ... .. 50 

5.2. : Data Sources Used ..... ....... .. .... ............ ... .. .... ... ..... .... ... ... .... ...... .. ... . 50 

5.2.1 : Secretary Island Trap Capture Data ........... ... ..... .......... . 50 

5.2.2: Reso lution Island Trap Capture Data .... ... ....... ........ ... .. 62 

5.3. l : Land Cover Database .................................................... 67 

5.3.2: Land Resource Inventory .... ... ... .. ... .. ... ....... ... ................ 71 

5.3.3: Land Environments of New Zealand ........ .......... ..... ..... 74 

5.3.3. l Secretary Island LENZ ... ......... ..................... 76 

5.3.3.2 Resolution Island LENZ ........... .... ..... ...... ... .. 79 

5.3.4: National Vegetati on Survey Databank ......................... 8 1 

Chapter Six: Data Analysis - Habitat ....... ... ......... .. .... ..... ......... ... ......... . 82 

6. 1: Introduction ................................................. .............. ................... 83 

6.2.: Data Analysis ... .......... ...... ...... ........................................................ 83 

6.3: Habitat ............... ... .. ..................... ... .................. ............................. 84 

6.3. l : Secretary Island Vegetation .. .... .. ..... ... .... .. ...... ...... ........ 85 

6.3.2: Refined LCDB2 Indigenous Forest Classificatio n ....... 93 

6.3.3 Reso lution Island Vegetation .... ....... ....................... .... l 09 

6.3.4 Secretary Island LENZ .... ..... ... .. .................... .. .... .... .. . 111 

6.3.5 Reso lution Island LENZ .......... .... ............................... 11 5 

6.4 : Discussion .... .... .... ...... .... ....... .. ...... .......... .... .... .. ... .... ....... ............. 11 9 

Chapter Seven: Data Analysis - Topography ...... .... ..... .. .... .... .. ..... .. ... 120 

7.1: Introduction ....... .................... ........ ........................................ ..... 12 1 

7.2: Topographic Analysis ..... ... ...... .... ......... ..... ...... ........ .... ..... ........ ... 123 

7.2. l Secretary Island Slope and Aspect Analysis .............. 125 

7 .2.2 Secretary Island Elevation Analysis ........... ....... ...... ... 134 

7.2.3 Resolution Island Slope and Aspect Analysis .......... .. 136 

v 



7.3: Track and Physiography Relationship .. ....................................... 142 

7.3.1: Introduction ................................................................. 142 

7.3.2: Secretary Island Track Analysis ................................. 142 

7.3.3: Resolution Island Track Analysis ...... ......................... 149 

7.3.4 Secretary Island Physiography Analysis .................... l 55 

7.3.5 Resolution Island Physiography Analysis .................. 158 

7.4: Discussion .................................................................................... 160 

Chapter Eight: Data Analysis - Home Range ..................................... 161 

8.1: Introduction ........ ......................................................................... 162 

8.2: Home Range Analysis ................................................................. 165 

8.3: Hot Spot Analysis ........................................................................ 170 

8.3.1: Introduction ................................................................. 170 

8.3.2 Secretary Island Hot Spot Analysis ............................ 170 

8.3.3 Resolution Island Hot Spot Analysis .......................... 177 

8.4: Discussion .................................................................................... 181 

Chapter Nine: Data Analysis - Diet ................... ... ............................... 182 

9. 1 : Introduction ............................................................................... 183 

9.2: General Food Habits .................................................................... 183 

9.2.1: Stoat Stomach Contents Data ..................... .... ............ 185 

9.3: Invertebrates ....................................................................... ......... 187 

9.3.1: Weta Species Descriptions ......................................... 187 

9.4: Birds .................................... ....... ........... ... .... .. ... .................. 189 

9.4.1: Bird Species Descriptions ........................................... 195 

9.5: Discussion ................... .... ............................................................. 197 

Chapter Ten: Discussion ....................................................................... 198 

10.1: Discussion .................................................................................... 199 

References 

Bibliography 

........... .. ... .............. ............................. .... ........... ... ....... 202 

.................................................................................... 218 

VI 



Appendix .................................................................................... 226 

Appendix One: June 2005 Secretary Island Tunnel Check Data ............ 227 

Appendix Two: November 2005 Secretary Island Tunnel 

Check Data .................................................................................. 230 

Appendix Three: February 2006 Secretary Island Tunnel 

Check Data .................................................................................. 23 1 

Appendix Four: July 2006 Secretary Island Tunnel Check Data ............ 233 

Appendix Five: January\February 2007 Secretary Island Tunnel 

Check Data .................................................................................. 233 

Appendix Six: May 2007 Secretary Island Tunnel Check Data .............. 234 

Appendix Six: January 2008 Secretary Island Tunnel Check Data ........ 234 

Appendix Eight: July 2008 Resolution Island Tunnel Check Data ......... 235 

Appendix Nine: August 2008 Resolution Island Tunnel 

Check Data ... ............................................... ......................... ....... 243 

Appendix Ten: Wardle Vegetation Classes ............................................. 244 

Appendix Eleven: Tunnel Design - Secretary Island .............................. 245 

Appendix Twelve: Tunnel Design - Resolution Island ........................... 246 

Appendix Thirteen: Wire Tunnel Design - Resolution Island ................. 24 7 

vii 



List of Figures and Tables 

Chapter One 

Photo 1.1: .. Stoat (Mustela erminea), downloaded January 24, 2007, from 

www.targetpest.co.n z ............ .. .................... ..... ................. .. ... ........... 8 

Chapter Two 

Figure 2.1: Location Map ............................................. .......... ............. ..... 12 

Figure 2.2: Study Area Location Map .............. ... ..................................... 14 

Figure 2.3: 1 : 50 000 Topographic map of the Secretary Island 

Study Area .................. ...... ........................................ ....... ..... ..... ...... 15 

Figure 2.4: Average temperatures for Secretary Island from 

1995 to 2007 .................................................................................... 18 

Figure 2.5: Yearly rainfall for Secretary Island from 1995 to 2007 ......... 18 

Figure 2.6: Windrose ofthe average wind data for Secretary Island from 

1995 to 2007 .......................................................... .......................... 19 

Figure 2.7: Average wind direction for Secretary Island from 

1995 to 2007 .. .... ..... ........ ... .......... ...................................... .... .......... 19 

Figure 2.8: Average wind speed for Secretary Island from 

1995 to 2007 ... ...... .... ....... ..... ... ......... .......... .. ........... ........................ 20 

Figure 2.9: 1 : 50 000 Topographic map of the Resolution Island 

Study Area ........... ... ............. .. ........... .................. ......................... .... 22 

viii 



Chapter Three 

Figure 3.1: Secretary Island track network ........................ ...... ....... .... ...... 31 

Figure 3.2: Secretary Island track layout and effective tunnel 

coverage ....... .. ..................... ... ............. ............................................. 3 2 

Photo 3.1: Double set tunnel with DOC 150 traps similar to those used on 

Secretary lsland. Darren Peters, Department of Conservation 

National Predator Advisor .. ..... .... ........ .... ........................................ 33 

Photo 3.2: Wooden tunnel and Fenn traps like those used on 

Secretary Island. Keri-Anne Edge, Department of Conservation .. ......... 35 

Photo 3.3: Wire tunnel with corflute cover and Fenn traps like those 

used on Secretary lsalnd. Kerri-Anne Edge, Department of 

Conservation ....................... .. ............................... .... ......... .. ... .......... 35 

Photo 3.4: Fenn TM Mk IV. Downloaded from 

\\\\·\,v.phi lproof.co.nz ...................... ... ....... .. ...... ... ..................................... 36 

Photo 3.5: DOC 150TM Downloaded from 

WW\\ .predatortraps.com/ .......................................................................... 36 

Figure 3.3: Resolution Island track network .. .. ..... .... ....... .. ......... ..... ........ 39 

Figure 3.4: Resolution Island track layout and effective tunnel 

coverage .......................................... ................................................. 40 

Chapter Five 

Figure 5.1: Tunnel locations on Secretary Island, adjoining islands and the 

mainland, June 2005 ................ .................. .. ....... ...... ....... ... ....... ...... 52 

Figure 5.2: All successful tunnel locations from July 2005 until 

January 2008 ..... ... .... .. ................................... ........ .. ....... .... ........... ... 53 

Figure 5.3: Multiple catch tunnel locations from July 2005 until 

January 2008 ..................... ... ... .. ..... ..... ............................................. 54 

Figure 5.4: Stoat captures on Secretary Island by check period ..... .. ........ 55 

Table 5.1: All stoat captures and multi-catch captures by check period 

between July 2005 and January 2008 for Secretary Island ............. 56 

IX 



Figure 5.5: July 2005 Captures ........ .... .... .............. .... ...... ................ ...... ... 56 

Figure 5.6: November 2005 Captures ...... .... ......................... .. ........... ...... 56 

Figure 5.7: February 2006 Captures ...... ................................................... 57 

Figure 5.8: July 2006 Captures ........ ... ...... ..... ............ ... ................. ... ... ..... 57 

Figure 5.9: January 2007 Captures ........................................................... 57 

Figure 5.10: May 2007 Captures ..... ...................... .................. ................. 57 

Figure 5.11: January 2008 Captures ......................................................... 58 

Table 5.2: Multi-catch tunnel locations on Secretary Island by check 

period ................................................... ............... .. .......................... . 59 

Figure 5.12: Location of remaining wooden tunnels on Secretary Island 

after the removal of the wire tunnels in July 2006 .......................... 60 

Figure 5 .13: Tunnel locations for the Resolution Island stoat 

eradication project ........................................................................... 62 

Figure 5 .14: All successful tunnels on Resolution Island for the initial 

knockdown period ........................................................................... 63 

Figure 5.15: Successful tunnel locations on Resolution Island for the 

July 2008 check period .... ....... .......... ........ .............. ............ ............. 64 

Figure 5.16: Successful tunnel locations on Resolution Island for the 

August 2008 check period ............................................................... 65 

Figure 5.17: Location of Resolution Island multi-catch tunnels .............. 66 

Table 5.3: Land Cover Database(!) Classifications ................................. 68 

Table 5.4: Land Cover Database(2) Classifications ................................. 70 

Figure 5.18: Secretary Island LENZ level IV classifications ................... 76 

Table 5.5 : Secretary Island LENZ level IV classifications ...................... 77 

Figure 5.19: Resolution Island LENZ level IV classifications ................. 79 

Table 5.6: LENZ level IV classifications on Resolution Island ............... 80 

Chapter Six 

Figure 6.1: Plant community distributions by climatic and edaphic 

factors. P. Wardle 1963 ....................... .. ...... ............................... ... 86 

Photo 6.1: Vegetation cover on Secretary Island. Photo G. Harpur, 

DOC ................................................................................................. 87 

x 



Photo 6.2: Alpine environment, Secretary Island. Photo S. Lake, 

DOC ................................................................................................. 88 

Table 6.1: Land Cover Database 2 Classifications for 

Secretary Island ............................................................................... 89 

Figure 6.2: The extent of the LCBD2 Indigenous Forest Type on 

Secretary Island ............................................................................... 90 

Figure 6.3: lndividual plot locations from the National Vegetation 

Survey for Secretary Island ............................................................. 92 

Table 6.2: Data extracted from the Baylis et.al. and Wardle 

(1963) report and used as the basis for the new indigenous 

vegetation class ................................................................................ 94 

Figure 6.4: Location of successful tunnels on Secretary lsland in relation 

to soil types ... .. ........... ..... ............ .. ............ .... .... .... ... ...... ..... .... ... .. .... 95 

Table 6.3: Soil data avai lab le from the LRI for all successful tunnels on 

Secretary Island .............. ... ........ ............................. .. ....................... 96 

Figure 6.5: Location of multi-catch tunnels on Secretary Island in 

relation to soi l type ...................................................................... .... 97 

Table 6.4: Soi l data available from the LR! for the multi-catch tunnels 

on Secretary Island ............................................ .. ................ ....... ..... 98 

Table 6.5: Slope classes used to generate the slope surface for 

Secretary Island .... .... ... ......... .... ................. .... ........ .. ..... .. .... ... ..... .... . 99 

Table 6.6: Vegetation class combinations used to determine 

overlapping vegetat ion types on Secretary Island ......................... 100 

Figure 6.6: Refined indigenous forest type extracted from Baylis et al. 

( l 963) and Wardle ( l 963) survey data for Secretary Island ......... 10 I 

Figure 6.7: Location of all successful tunnels on Secretary Island 

in relation to the new indigenous vegetation class ...... .... .. ... ......... 103 

Table 6.7: Successful tunnels on Secretary Island by new indigenous 

vegetation class ........ ............. ....... .. .. .... ..... .. ... .... ............. .. ........... .. 104 

Figure 6.8: Location of the multi-catch tunnels on Secretary lsland 

in relation to the new indigenous vegetation class .................. ...... 105 

Table 6.8: Successful tunnels on Secretary Island by new indigenous 

vegetation class .............................................................................. I 06 

Table 6.9: LCDB2 Classifications for Resolution Island ....................... 109 

XI 



Figure 6. 9: Location of successful tunnels on Secretary Island in 

relation to the LENZ level IV classifications ................................ 111 

Table 6.10: LENZ level IV classifications for successful tunnel 

locations on Secretary Island ............................... .. ....... ..... ... ......... 112 

Figure 6.10: Location of multi-catch tunnels on Secretary Island in 

relation to the LENZ level IV classifications ... ...... .... ................... 113 

Table 6.11: LENZ level IV classifications for multi-catch tunnel 

locations on Secretary Island ......................................................... 114 

Figure 6.11: Location of successful tunnels on Resolution Island in 

relation to the LENZ level IV classification ................................ .. 115 

Table 6.12: Land Environments of New Zealand level IV classifications 

for successful tunnel locations on Resolution Island .. ... ... ... ......... 116 

Table 6.13: Comparison of Level IV classifications and results from 

the initial knock down period from Secretary and 

Resolution Islands ...................................... .. ............................ ..... 117 

Figure 6.12: Resolution Island LENZ level IV classes and multi-catch 

tunnels ...................................... .. ........... ... ........ .... ........................ .. 118 

Table 6.14: Land Environments of New Zealand level IV classifications 

for multi-catch tunnel locations on Resolution Island ............. ...... I 18 

Chapter Seven 

Figure 7.1: Secretary Island viewed from the south looking northwest. 

Thompson Sound and the main Fiordland coast are on the right hand 

side with Bauza Island and Doubtful Sound in the lower left corner. 

Mount Grono, the highest point on the island is visible in the centre of 

the image with All Round Peak behind it.. .... .. .............................. 122 

Figure 7.2: Secretary Island slope map .................................................. 126 

Figure 7.2: Secretary Island aspect map ...... ........ .. .. ... .................... ........ 127 

Figure 7.3 : Slope values for successful Secretary Island tunnels ...... .... . 128 

Figure 7.4: The extent of slopes that are greater than 60 degrees on 

Secretary Island .... ... ....... ..... ..... .. ...... ................. .............. .... .... .. .... 129 

XII 



Table 7 .1: Slope values used to generate new slope map for 

Secretary Island ............................................................................. 130 

Figure 7.5: Secretary Island slope values classified into four slope ranges to 

reflect the slopes identified by the successful tunnels .... ..... .. ... ... .. 131 

Figure 7.6: Aspect values for successful Secretary Island tunnels .... .... . 132 

Figure 7. 7: Successful tunnels on Secretary Island by elevation and 

frequency of stoat captures ............................................................ 134 

Figure 7.8: Multi-catch tunnels on Secretary Island by elevation and 

frequency of stoat captures ............................................................ 135 

Figure 7. 9: Resolution Island slope map ..... ...... .... ......... .. ...... ................ 136 

Figure 7.10: Slope comparison between Resolution and 

Secretary Islands ..... .. .......... ........ ........ ................... .... ..... ...... ...... .. . 137 

Figure 7.11: Slope values for successful Resolution Island tunnels ...... 138 

Figure 7.12: Slope comparisons of successful tunnels on Resolution 

and Secretary Islands for the initial knockdown period ............... 138 

Figure 7.13: Resolution Island aspect map ........................... ... ............... 139 

Figure 7.14: Aspect values for successful Resolution Island tunnel s .... 140 

Figure 7.15 : Comparison of successful tunnels in relation to aspect 

between Resolution and Secretary Islands for the initial 

knockdown period .. ... .... .. .... ........ ... ...... ... ... ............ ...... ......... ....... . 140 

Figure 7.16: Comparison of successful tunnels in relation to aspect 

between Resolution Island ' s knockdown period and 

Secretary Island ' s full set of data ....... ........ ..... ...... ..... .... ...... ........ . 141 

Figure 7.17: The total number of tunnels on Secretary Island by track 

compared to successful and multi-catch tunnels ........................... 143 

Figure 7.18: Tracks on Secretary Island with the highest number of stoat 

captures ................................................ ....... .. .. .... ... ... ...... .... ........... 145 

Figure 7.19: Secretary Island successful tunnel captures by track ...... ... 146 

Figure 7.20: Multi-catch tunnels on Secretary Island by track .............. 147 

Figure 7.21: Frequency of stoats caught by track length on 

Secretary Island .......... .. ...... .. .. ........ .... .... ....... ..... .. ...... ..... ........ ...... 148 

Figure 7.22: The total number of tunnels on Secretary Island by track 

compared to successful and multi-catch tunnels ........................... 150 

XIII 



Figure 7 .23: The total number of stoats caught by track on 

Reso lution Island ..................... .. .. ..... .... ...... .... .. ... ............... ... ........ 151 

Figure 7.24: The number of stoats caught by track on 

R esolution Island ..... .......... ... ............. ...... ..... ......... ...... .. ....... ..... .... 152 

Figure 7.25: Frequency of stoats caught by track length on 

Resolution Island .......................... ...... ........................................... 153 

Figure 7.26: Multi-catch tunnels on Resolution Island by track ............ 154 

Figure 7.27: Physiography of all Secretary Island tunnels compared to 

successful and multi-catch tunnels .. .. .... ........ ................................ 155 

Figure 7.28: Secretary Island successful tunnel captures by 

physiography ....................................... ...................... .. ... ........ ....... 156 

Figure 7.29: Secretary Island multi-catch tunnel captures by 

physiography .............. ...... ............................................................. 157 

Figure 7.30: Physiography of all Resolution Island tunnels compared to 

successfu l and multi-catch tunnels ....... ......................................... 158 

Figure 7.31: Physiography comparison between successful and multi-catch 

tunnels on Secretary and Resolution Islands ................. .... ..... .... .. . 159 

Chapter Eight 

Figure 8.1: Predicted tunnel coverage on Secretary Island based on a 

700 m buffer either side of the track network ........ ... ............ ... .... . 168 

Figure 8.2: Maximum circular home range of all successful tunnels 

on Secretary Island ............ ..................... .. ........................... ........ .. 169 

Table 8.1: Density weightings used in the generation of the 

density surfaces for Secretary Island and Resolution Island ......... 171 

Figure 8.3: Density map of all successful tunnels on 

Secretary Island ........ ..... .. ... .... .... .... .. ......... .. ..... ..... ....................... 1 72 

Figure 8.4: Density map of all multi-catch tunnels on 

Secretary Island ...... ....... .... ..... .... ..... .. .... ..... ...... .. .... ..... .. ... ..... ... ... .. 173 

Figure 8.5: Hot spot classification of successful tunnels on 

Secretary Island ............................................................................. 1 7 4 

XIV 



Figure 8.6: Hot spot classification of multi-catch tunnels on 

Secretary Island ....... .................... ....................... .... ... ... .. ... .... ....... . 175 

Figure 8.7: Density map for all successful tunnels on 

Resolution Island ............................................ .. ....... ............. ......... 177 

Figure 8.8: Density map of multi-catch tunnels on 

Resolution Island ..................... ....... ....................................... ........ 178 

Figure 8.9: Hot spot map of all successful tunnels on 

Resolution Island ....... ... .................. .. .......... ................................ ... l 79 

Figure 8.10: Hot spot map of multi-catch tunnels on 

Resolution Island ..... ............ ... ..................... .............. .... ................ 180 

Chapter Nine 

Table 9.1: Summary of stoat gut samples taken from Secretary Island 

for analysis .... ............. ... ........................... .. .. ... ............ ................. .. 187 

Figure 9.1: Location of five minute bird call counts on 

Secretary Island ........... ................................. .. ............................... 190 

Figure 9.2: Five minute bird call counts on Secretary Island by 

species and track ............................................................................ 192 

Figure 9.3: Total number of calls by spec ies on Secretary Island ..... ..... 193 

Figure 9 .4: Bird call counts on Secretary Island by track and 

successful tunnels .......................................................................... 194 

xv 



DEM 

DOC 

DSIR 

FSMS6 

ors 
OPS 

GRID 

IUCN 

LCDB 

LENZ 

LRI 

LUC 

MMU 

NA WAC 

NRFA 

NVS 

NZMG 

List of Abbreviations 

Digital Elevation Model 

Department of Conservation 

Department of Scientific and Industrial 

Research 

Forest Service Mapping Series 

Geographical Information Systems 

Global Positioning System 

International Union for the Conservation of 

ature 

Land Cover Database (Versions I and 2) 

Land Environments of New Zealand 

Land Resource Inventory 

Land Use Capability 

Minimum Mapping Unit 

National Animal Welfare Advisory 

Committee 

National Rural Fire Authority 

ational Vegetation Survey Databank 

ew Zealand Map Grid 

XVI 


