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ABSTRACT

This study examined the ability ot domestic dogs (Canis familiaris) to detect the scent of
the Cook Strait tuatara (Sphenodon punctatus), Marlborough green gecko (Naultinus

manukanus) and forest gecko (Hoplodactvlus granulatus).

Handlers trom two local dog training clubs with a total of 20 dogs participated in this
study. The dogs’ capacity to detect human and reptiles scents was cvaluated in a scrics of
trials. Each trial required the dogs to identify a difterent target scent, and consisted of nine
replicate scent discrimination cxercises. In the exerciscs the dogs were presented with a
linc of cloths. Onc or morce of the cloths contained scent and the dogs were commanded to
locatc a specific scented cloth. Tuatara and gecko scats, sloughed skins and paper towels

captive individuals had been sitting on were uscd to imbue the cloths with reptile scent.

The dogs were able to identify human, tuatara and gecko scents with average success
rates of up to 96.3%, 93.7% and 86.7%, respectively. The dogs could detect fresh reptile
scats, scats that had been exposed in native forest for two wecks and discriminatc between
scveral different reptile scents. The detection successes were significantly higher than
would be expected it the dogs were sclecting cloths at random (p = 0.035). The average
results of cach trial and the success rates of individual dogs were significantly different at

both dog clubs (p = 0.000).

The results indicate that the methods used in this study arc a good model for scent
discrimination rescarch, and dogs could be used to detect tuatara and gecko species for
conscrvation work. Dogs may provide an alternative to the visual methods currently used

to locatc these reptiles.

i



ACKNOWLEDGEMENTS

Thank-you to my supervisors: Profcssor Kevin Staftord and Associate Professor Robin
Fordham. Your support (Robin) and unrclenting harassment (Kevin) helped me complete

this thesis in the end.

[ would like to thank all of the handlers and their dogs that participated in this rescarch; |
could not have done it without your help. Thanks to cveryone at the Tararua Allbreeds
Dog Training Club: Karen Bcelcher with Abbic; Bronwen Burnctte with Topaz; Suc
Cooper with Celtic; Cheric Gear with Bonn; Robyn How with Polly; Meredith Pitcher
with Rowan; Sandra Mohckey with Runa; and Janct Young with Kayla and Tasha.
Thank-you also to cveryone from the Feilding Dog Training Club: Robyn Annand with
Chelsca and Willy; Linda Avery with Cassic; Mcl Blair with Elsa and Spice; Amber
Gorinski with Titan and Zcus; Linda Gunness with Sambuca; Dianc Lock with Kayla;
Maggy Ludlow with Zanc; Eilecen McQuillan with Azzic; and Janct Young with Kayla

and Tasha (again).

My volunteers helped me in all weather conditions, mostly without complaint. Thank-you
to lan Johnston; Lctitia Morrison; Rowena Tecal; Kiryn Weaver; Mark Hamer; Carol
Nicholson; Nadine Fletcher; Kymberly Eagleson; Staccy Horton; Bridget Wrenn;
Moniquc Jansen van Rensburg; Jeraldine Teng: Fiona Sanggang; Andrca O’Neill; Brad
Sicbert; and Claire Russell. Again, this project could not have been donc without your

help.

Thanks to everyone who collected reptile samples for me: Bruce Benseman, Rhys Mills
and the other staft at Nga Manu Naturc Reserve; Kelly Hare and Sue Keall at Victoria
University of Wellington; Roger and Barbara Watkins; Hcather Barton; Barbara
Blanchard at Wellington Zoo; and Dominique Fortis at Otorohanga Kiwi Housc and
Native Bird Park. This rescarch was dependent on getting sufficient reptiles samples, and
you were all very gencrous with the time and eftort you put into collecting them for me.

Thanks also to all the pcople at Masscy University who carried cloths around for me.

111



I had usctul discussions about my methods, analysis, tuatara, plants and dog obedicnce
with Doug Armstrong; Suc Cooper; Lindsay Hazley; Ed Minot; Alasdair Noble; and Jill

Rapson. Alasdair Robertson gave me tips on how to win favour with my thesis markers.

[ would like to thank the other conscrvation dog handlers and associated pcople [ have
spoken to over the past few ycars: Gracme Atkins; Isabel Castro; John Cheyne; Dave
Crouchley; Lance Dew; John McLennan; Jonathan Miles; Keri Neilson; Murray Potter;
Steve Sawyer; Mandy Tocher; and Adele Smaill. Thank-you to Linda Kerley for giving
mc good advice on dog training; and Dcborah Smith and Alice Whitelaw for sharing
information on their own research with conservation dogs. Thanks also to lan McLcan for

giving me tips on training a dectcction-dog.

Thank-you to Yvonne Gray from AgRescarch for supplying weather information; Brian
Carter at the Carter Obscrvatory in Wellington for sunlight hours; and Barbara Just for
sorting things out for me. Thanks to Dr Paddy Ryan for allowing mc to usc his fantastic
photographs, and Louisc Junc for braving the dogs and taking photographs for mc.

Rowcna Teal tricd to take some photographs too.

Thanks lan for your support throughout the entire process, for standing in the rain
watching dogs and rcading hundreds of drafts of this thesis. Thanks to Fleur Mascyk and
Dorothée Durpoix for rcading drafts for me as well. Thanks to my parents for the food
and cncouragement. My friends in the Wildlife Ecology lab made me realisc that my
ficldwork could have been so much worse. Thanks to my dog for giving me my first grey

hair.

Financial assistance was very gratctully reccived from the Julic Alley Bursary; the
Institute of Veterinary, Animal and Biomedical Sciences and the Ecology Group, Institute
of Natural Resources, Massey University. Thanks also to Lesley Dawson from Hills Pet
Nutrition NZ Ltd. for providing a mountain ot dog food. The Masscy University Animal

Ethics Committce gave approval for the experiments described in this thesis.

v



CONTENTS

Title page 1
Abstract 1
Acknowledgements 11
Contents T
List of figurcs X
List of tables X1i
CHAPTER 1: INTRODUCTION 1
1.1 Introduction 1
1.2 Thesis Organisation 2

CHAPTER 2: A REVIEW OF THE USE OF SCENT-DETECTION

DOGS 3

2.1 Detection Dogs for Non-biological Scents 3
2.1.1 Drugs 3
2.1.2 Explosives 3
2.1.3 Accclerants 4
2.1.4 Contaminants S

2.2 Detection Dogs for Biological Scents 5
2.2.1 Humans S
2.2.2 Cows in ocstrus 9
2.2.3 Snakes 9
2.2.4 Insccts 9
2.2.5 Microorganisms 10



2.3

2.4

Detection Dogs used for Conservation Internationally
2.3.1 Scats

2.3.2 Becars

2.3.3 Foxes

2.3.4 Ferrets

2.3.5 Tigers

2.3.6 Scals

2.3.7 Birds

Detection Dogs used for Conservation in New Zealand
2.4.1 Protected species dogs

2.4.2 Predator dogs

Studies with Similar Methods

2.5.1 Dctection dogs for non-biological scents

2.5.2 Dctection dogs for biological scents

2.5.3 Dctection dogs uscd for conscrvation intcrnationally

2.5.4 Dectection dogs uscd for conscrvation in New Zcaland

CHAPTER 3: THE ABILITY OF DOGS TO DETECT

3.1

TUATARA SCENT

Introduction

3.1.1 Tuatara biology

3.1.2 Current status of tuatara in Ncw Zcaland
3.1.3 Management of tuatara

Methods

3.2.1 Dogs

3.2.2 Study location

3.2.3 Experimental protocol

3.2.4 Expcrimental designs

3.2.5 Statistical analysis

Results

3.3.1 Difterences between dogs, between trials and evidence of Icarning

3.3.2 Trial 1 — Handlers’ scent

11

12
13
14
14
15
15
16
17
18
18
18
19
23
24

25

25
27
28

30
31
33
39
43

46
47

Vi



3.3.3 Trial 2 — Untamiliar pcople’s scent 48

3.3.4 Trial 3 — Tuatara-scented paper towels 49
3.3.5 Trial 4 — Tuatara scats 50
3.3.6 Trial 5 — Tuatara skins 51
3.3.7 Trial 6 — All three tuatara scents (paper towels, scats and skins) 52
3.3.8 Trial 7— Wecathered tuatara scats 53
3.3.9 Failed scent exercises 54
3.3.10 Dog behaviour during scent cxerciscs 56
3.4 Discussion 37
3.4.1 Limitations of thc mcthodology 57
3.4.2 The ability of the dogs to dctect tuatara scent 59
3.4.3 The dogs’ previous training 60
3.4.4 Dectection of weathered tuatara scats 62
3.4.5 Accurate scent discrimination 63
3.4.6 Limitations of the dogs 64
3.4.7 Handler influences 65
3.4.8 Uncontrolled variables 67

CHAPTER 4: THE ABILITY OF DOGS TO DETECT

GECKO SCENT 68

4.1 Introduction 68
4.1.1 Gecko biology 68
4.1.2 Current status of geckos in New Zcaland 72
4.1.3 Managcement of geckos 73

4.2 Methods 74
4.2.1 Dogs 74
4.2.2 Study location 75
4.2.3 Expcrimental protocol 76
4.2.4 Expcrimental designs 79
4.2.5 Statistical analysis 81

4.3 Results 84
4.3.1 Difterences between trials and between dogs 85

vil



4.4

432
433
434
4.3.5
4.3.6

4.3.7
438
4.3.9

Trial 1 — Handlers’ scent

Trial 2 — Unfamiliar pcople’s scent

Trial 3 — Marlborough green gecko-scented paper towels, scats or skins
Trial 4 — Marlborough green gecko scats or skin

Trial S — All threc Marlborough green gecko scents (paper towcls, scats
and skins)

Trial 6 — Two gecko species’ scats

Trial 7 — Weathered Marlborough green gecko scats

Failed scent cxerciscs

4.3.10 Dog behaviour during scent exerciscs

Discussion

4.4.1
442
443
4.4.4
4.4.5
4.4.6
447
4.48
4.49

Limitations of thc mcthodology

The ability of the dogs to detect gecko scent

The dogs’ previous training

Dctection of different gecko specics

Dctection of weathered Marlborough green gecko scats
Accuratc scent discrimination

Limitations of the dogs

Handler influences

Uncontrolled variables

CHAPTER 5: FINAL DISCUSSION AND CONCLUSIONS

5.1 Recommendations for Further Research

REFERENCES

APPENDIX 1: TRAINING A TUATARA-DETECTION DOG:

1.1

A CASE STUDY

Selection of a Dog
1.2 Training Methods
1.3 Teaching the “Find” Command

86
86
87
&9

91
93
95
96
98
99
99
100
101
102
102
103
104
105
105

106

108

110

126

126
126
127

viil



1.4 Tuatara Scent Training
1.4.1 Initial scent training
1.4.2 Problems with motivation and indication
1.4.3 Applc’s first encounter with live tuatara
1.4.4 Re-training the indication behaviour
1.4.5 Trip to Tiritiri Matangi Island
1.4.6 Training trip to Hamilton

1.5 Maintaining Apple’s Training

1.6 Trip to Wellington Zoo

1.7 Aversion Training

1.8 Future Training

1.9 References

APPENDIX 2: TUATARA TRIAL DATES

APPENDIX 3: GECKO TRIAL DATES

APPENDIX 4: TUATARA SAMPLE DETAILS

APPENDIX §5: GECKO SAMPLE DETAILS

5.1 Marlborough Green Gecko Sample Information

5.2 Forest Gecko Sample Information

128
130
132
134
136
138
139
142
143
143
144
144

146

147

148

X



LIST OF FIGURES

Figure 3.1: Tararua Allbreeds Dog Training Club grounds.
Figure 3.2: Examplcs of thc tuatara samples used to scent target and decoy
cloths. A tuatara scat is on the upper left, a picce of tuatara skin is on the lower

left, and a tuatara-scented paper towel (folded) is on the right.

Figure 3.3: Dog 2 being cncouraged to smell onc of a pair of target cloths. The

sccond target cloth has been placed in the line.

Figure 3.4: Dog S snifting along the linc of cloths, scarching for the target cloth.
Figure 3.5: Dog 3 rctricving the target cloth.

Figure 3.6: Dog 5 presenting the target cloth to its handler.

Figure 3.7: The tuatara scats werc placed in this young planted native forest.

Figure 3.8: Tuatara scats sitting in the forest (in the pouch on the right), with

rain gauge and high/low thermometer.
Figure 3.9: The temperature range, amount of rainfall and sunlight hours the
tuatara scats werc cxposcd to in young planted native forest between 20

Scptember and 18 October 2003.

Figure 3.10: Causcs of failed scent excrcises for cach dog, across all scent trials.

n = total number of failed excreiscs.

Figure 4.1: Feilding Dog Training Club grounds.

32

34

37

37

38

38

42

42

55

55

77



Figure 4.2: Examples of the gecko samples used to scent target and decoy
cloths. A Marlborough green gecko-scented paper towel (folded) is on the upper
lcft, half ot a Marlborough green gecko skin 1s along the bottom, a Marlborough
green gecko scat is on the upper right, and a forest gecko scat is on the lower

right.

Figure 4.3: Dog 12 and its handler facing away from the linc of cloths whilc onc

of a pair of target cloths is placed in the linc.

Figure 4.4: Dog 4 snitfing along the linc of cloths, scarching for the target cloth.

Figure 4.5: Dog 15 retricving the target cloth.

Figure 4.6: Geceko scats sitting in the forest (in the two pouches on the left), with
rain gauge and high/low thermometer. Onc pouch is covered by a plastic

container to protect it from direct rainfall.

Figure 4.7: The temperaturc range, amount of rainfall and sunlight hours the
Marlborough green gecko scats were cxposced to in the forest between 21
September and 19 October 2003. (The covered scats did not receive any direct

rainfall.)

Figure 4.8: Causcs of failed scent exercises for cach dog, across all scent trials.

n = total number of failed excerciscs.

77

78

78

78

97

97

X1



LIST OF TABLES

Table 2.1: Protected native specics and introduced pest species that conscrvation

dogs (protected specics dogs and predator dogs) have been trained to locate.

Table 3.1: The dogs that participated in this study from the Tararua Allbreeds
Dog Training Club. The dogs rcccived various levels of obedience training,

including scent discrimination training, prior to this study.

Table 3.2: The success of all dogs in the seven different scent trials at the
Tararua Allbrceds Dog Training Club. The dogs were required to identify a
different target scent in cach trial. The results arc calculated as the average

pcrecent correct.

Table 3.3: Trial | results. The target cloths were scented with the dogs’™ own
handler’s scent. | indicates a successful scent excercise., 0 indicates a failed scent

CXCreisc.

Table 3.4: Trial 2 results. The target cloths were scented with unfamiliar
pcople’s scent. | indicates a successtul scent exercise, 0 indicates a failed scent

cXcercisc.

Table 3.5: Trial 3 results. The target cloths were scented with tuatara-scented
paper towels. | indicates a successtful scent cxercise, 0 indicates a failed scent

cXcercisc.

Table 3.6: Trial 4 results. The target cloths were scented with tuatara scats.

| indicates a successful scent exercise, 0 indicates a failed scent exercisc.

Table 3.7: Trial 5§ results. The target cloths were scented with tuatara skins.

| indicates a successful scent exercise, 0 indicates a failed scent exercisc.

31

EEN
N

47

48

49

50

Sl

X1



Table 3.8: Trial 6 results. The target cloths were scented with cither tuatara scats
or skins. 1 indicates a successful scent cxercise, 0 indicates a failed scent
cxercise, D indicates a failed scent excrcise when a decoy cloth was retrieved

instcad of the target cloth.

Table 3.9: Trial 6 results, showing the two groups the dogs were split into. The
target cloths were scented with cither tuatara scats or skins. The results are

calculated as the average percent correct.

Table 3.10: Trial 7 results. The target cloths were scented with weathered tuatara

scats. | indicates a successful scent excercise, 0 indicates a failed scent exercise.

Table 3.11: Comparison of this study with other asscssments of the ability of

dogs to dctect biological scents. All studies tested the dogs in cxperimental

situations, using similar methods.

Table 4.1: The dogs that participated in this study from the Feilding Dog
Training Club. The dogs rcccived various levels of obedicnce and agility

training, including scent discrimination training, prior to this study.

Table 4.2: The success of all dogs in the scven different scent trials at the
Feilding Dog Training Club. The dogs werce required to identify a difterent target

scent in cach trial. The results arc calculated as the average percent correct.

Table 4.3: Trial 1 rcsults. The target cloths were scented with the dogs’ own
handler’s scent. | indicates a successful scent excercise, 0 indicates a failed scent

CXCreisc.

Table 4.4: Trial 2 rcsults. The target cloths were scented with unfamiliar
pcople’s scent. | indicates a successful scent excrcise, 0 indicates a failed scent

cXcreise.

52

53

54

61

~
N

84

86

87

Xiii



Table 4.5: Trial 3 results. The target cloths were scented with Marlborough
green gecko-scented paper towels, scats or skins. | indicates a successful scent

excercise, 0 indicates a fatled scent exercisc.

Table 4.6: Trial 3 results, showing the three groups the dogs were split into. The
target cloths were scented with Marlborough green gecko scats, skins, or paper

towels. The results arc calculated as the average percent correct.

Table 4.7: Trial 4 results. The target cloths were scented with cither
Marlborough green gecko scats or skins. 1 indicates a successful scent cxercisc,

0 indicatcs a failed scent exercisc.

Table 4.8: Trial 4 rcsults, showing the two groups the dogs were split into. The
target cloths werce scented with cither Marlborough green gecko scats or skins.

The results arc calculated as the average percent correct.

Table 4.9: Trial 5 rcsults. The target cloths werc scented with cither
Marlborough green gecko scats or skins. | indicates a successful scent exercisc,
0 indicatcs a failed scent exercise, D indicates a failed scent excrcise when a

decoy cloth was retrieved instcad of the target cloth.

Table 4.10: Trial 5 results, showing the two groups the dogs were split into. The
target cloths werce scented with cither Marlborough green gecko scats or skins.

The results arc calculated as the average percent correct.

Table 4.11: Trial 6 results. The target cloths were scented with cither
Marlborough green gecko scats or forest gecko scats. 1 indicates a successful
scent exercise, O indicates a failed scent exercise, D indicates a failed scent

cxercise when a decoy cloth was retricved instead of the target cloth.

Table 4.12: Trial 6 results, showing the two groups the dogs were split into. The
target cloths were scented with cither Marlborough green gecko scats or forest

gecko scats. The results arc calculated as the average percent correct.

88

88

89

90

91

2

93

94

X1V



Table 4.13: Trial 7 results. The target cloths were scented with weathered
Marlborough green gecko scats. 1 indicates a successful scent exercisc, 0
indicatcs a failed scent cxercise, D indicates a failed scent exercise when a decoy

cloth was retricved instcad of the target cloth.

Table 4.14: Trial 7 results, showing the two groups the dogs were split into. The
target cloths were scented with weathercd Marlborough green gecko scats that
had been cither completely exposced or covered. The results arce calculated as the

average pereent correct.

95

96

XV





