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Abstract

Sourcing founders for species restoration projects can be problematic, especially when using rare or
endangered animals. Harvesting from small natural populations could be detrimental to those
populations. A possible solution is to use captive-bred founders as this would reduce harvesting
pressure on natural source populations. In the summer of 2013, a combination of captive-bred and
wild-sourced Duvaucel’s geckos (Hoplodactylus duvaucelii) were released on two islands in
Auckland’s Hauraki Gulf. To assess the suitability of captive-bred founders for species restoration
projects, short-term survival, condition, reproductive performance, dispersal and activity patterns,
and habitat use were investigated using mark-recapture surveys and radio telemetry over a 12
month period following the release, and comparisons were made between captive-bred and wild-

sourced geckos.

Captive-bred geckos were encountered more often than wild geckos one year after the release, and
had greater increases in body condition index. They also had better overall health, but more partial
tail losses. Gravid females from both groups were encountered during the first post-release breeding
season and at least 50% of juveniles were encountered alive during the first year. Less than 15% of
radio tracked geckos moved further than 100 m away from their release locations. The size of
activity areas reduced with time after release. Areas of activity were largest for wild geckos during
both radio tracking periods and were much larger than the activity areas of captive-bred geckos
during the second radio tracking period. Hoplodactylus duvaucelii did not appear to utilise available
habitats randomly and rearing history did not appear to influence habitat use. Flax had considerably
high use during both radio tracking periods. Overall, captive-bred geckos performed similarly to their

wild counterparts, demonstrating that they are suitable for species restoration projects.



Acknowledgements

Firstly, | would like to extend a very special thank you to my supervisor Manuela Barry for giving me
the opportunity to study this incredible species. Thank you for all of your advice, encouragement,
support, assistance and companionship in the field and throughout the analysis and writing up
phases of this project. Thank you also for reading through all of my drafts and making sure they were
all up to scratch. You’ve been really amazing (and patient) and I’'m really grateful to have had you as
my supervisor. Thank you also to my co-supervisor Dianne Brunton for your encouragement and

advice.

Thank you very much to Alaine Holdom, who helped me out immensely in the field. It made a big
difference having someone else out in the field, especially someone who was familiar with the
project and who was as fascinated with Duvaucel’s geckos as | am. Thank you also for your
companionship out on the islands, especially on Motuora, and for providing me with transport to

and from Gulf Harbour, Sandspit and Mahurangi West.

Thank you to Mark Delaney for helping to organise the equipment needed for this research and for
helping out in the field during the mark-recapture surveys. Thank you also to Aaron Harmer for

reading through my drafts and for your help with some of the statistics presented in this research.

Thank you to Sian and Toby, the rangers on Motuora (at the time of this study) for all of your help
and also for your company during my fieldwork, especially with helping me to get to and from the
island. Thank you also to Jason and Dave, the rangers on Tiri (at the time of this study) for your
assistance moving and storing our equipment. Thank you to Barbara Hughes for being so
enthusiastic about my research and so passionate about educating visitors to Tiri about New
Zealand’s reptiles. Thank you to the Motuora Restoration Society (MRS) and the Supporters of Tiritiri

Matangi (SoTM) for supporting this research and for providing volunteers.

A very big thanks to all of the other volunteers who were involved with this research; your help was
greatly appreciated! | would especially like to thank Alaine, Manu, Mark, Nick, Tim, Miranda and
Sarah for your help with the vegetation surveys. It was a massive job and your assistance was greatly
appreciated! | would also like to thank Diana, Josh, Ash and all of the Tiri supporters who assisted me
in the field. Thank you also to Steph, Jess, Tom and everyone else at Uni and elsewhere that has

taken an interest in my research and offered words of encouragement and support.

Finally, | would like to extend a very special thank you to my family and friends, who have been a

huge source of encouragement and support throughout this project, especially my parents who



came out to Motuora and Tiri to assist me in the field and to see what my research involved and who
also read through all of my drafts and helped me out in many other ways. | would also like to thank
my parents for providing financial support and for transporting me to and from Gulf Harbour,

Sandspit and Mahurangi West.

A translocation project implemented by researchers from the Ecology Behaviour and Conservation
Group at Massey University in Auckland, resulted in the opportunity for this study (see Barry, 2014
for additional information). Approval for this research was given by the New Zealand Department of
Conservation (permit number 35179-FAU) and the Massey University Animal Ethics Committee
(protocol number 12/94). Consent and support for the overall translocation and to carry out this
research was provided by representatives of the Ngati Manubhiri, Te Kawerau a Maki, Ngatai

Whanaunga INC, Ngatai Maru Ruunanga, Ngatai Wai, and Ngatai Paoa iwi (indigenous Maori

people).



Table of Contents

ABSTRACT ...ttt s s s s s s ass et ese sasssssaesasssssss sasssssns s ste shesnssbesas bestesassassesasssessesssssssnanas i
ACKNOWLEDGEMENTS.......ccoiiuiuinininiiiniisiisiisiesiis et sessessssasssssassassasssssssesssssssssssssss ssessessessssssasssnssnssnasnasns iii
TABLE OF CONTENTS......ccoiiiiineniennns st st sns s s s e e s s e sssassassssasssassssassssssssasssssssss et assassassssasanss v
LIST OF PLATES ...ttt iss s s s st s et s assasssse saesse shesassssssssns sss s s sbs sbsnssnssassnssassassassasansnns viii
LIST OF FIGURES. ...ttt sss st sss s s ss s s sassaesassas saesassassassnssassnssnssns sassnssnssnssnssessnssnssesasssnss X
LIST OF TABLES.......ciiitie sttt st st i s s sn s s e s e e e e s s s s s s s s s s bas ban s eassanaasanne Xii

CHAPTER 1 LITERATURE REVIEW: ASSESSING TRANSLOCATION SUCCESS AND THE SUITABILITY OF

CAPTIVE-BRED FOUNDERS FOR RESTORATION PROJECTS.......ccccerrinirseisencrnsnnssncssscsnsnnnns 1

1.1 TRANSLOCATIONS - A CONSERVATION TOOL.....ciiiiiiiiiiiie sttt st s e s es s s v b s s i 2
1.2 FACTORS INFLUENCING TRANSLOCATION SUCCESS.......ccoiiiiiiiiniiiniiic st st ene s srss s s sn s 2
1.3 SUITABILITY OF CAPTIVE-BRED FOUNDERS FOR SPECIES RESTORATION PROJECTS.....ccovivviiiiiiiiciniiece e 4
1.4 ASSESSING TRANSLOCATION SUCCESS AND MONITORING POPULATIONS

POST-TRANSLOCATION .....oii ittt st st st s s es st s sh b b s b b b s b es s sb ettt eas e 7
1.5 OVERVIEW OF NEW ZEALAND HERPETOFAUNA TRANSLOCATIONS.......coviiiiie ittt cnee e 9
1.6 EXAMPLES OF HERPETOFAUNA TRANSLOCATIONS......coiiiitii ittt en s sna e 10
1.7 SUMMARY OF HOPLODACTYLUS DUVAUCELII TRANSLOCATIONS......ccoiiiiiiiiiiriic st 11
1.8 PURPOSE OF THIS RESEARCH.......cuiiiiiiiti ittt s s i s st s s s s s b bbb s s s 12
1.9 BRIEF CHAPTER OVERVIEWS ..ottt st s st s b s s bt b b s s b s 13
CHAPTER 2 GENERAL METHODS.......cccceiitiniintinininsissemssesssssnssessassse s essssssesssssassss ssssssasssssssssas s sssasanases 15
2.1 STUDY SPECIES ...ttt sttt s s s s b s s a s seb e sh b e bbb b sh b aassas sesbssasen st s 16
07 11 ] L OOt 16
2.3 THE 2006 AND 2013 TRANSLOCATIONS. ..ottt ettt sttt s es s st es s s s s s s aes s s s 17
2.4 STUDY SITES....o ittt s s b s b s sh e b b b bbb b 4+ bR bbb b b sh bt bbb seb s sb e
2.5 FLORA .t b b b b R bbb R b bR b bR bbb s bR s bbb s
2.6 FAUNA......ccooiicics
2.7 GENERAL METHODS

2.8 TRANSMITTER ATTACHMENT
2.9 AINALYSES ..ottt b e b a s h R R SRR s R R R e e bbb e ea she s

CHAPTER 3 SHORT-TERM INDICATORS OF TRANSLOCATION SUCCESS: COMPARING SURVIVAL,
CONDITION AND REPRODUCTIVE PERFORMANCE OF CAPTIVE-BRED AND WILD
HOPLODACTYLUS DUVAUCELI.......uouvurernreseenenssesassssssssssssssssssssssssss s sssssssssssssssssees 28

3.1 INTRODUCGTION ....cutetirtirtete sttt ettt sttt ettt et et st st bes et eae eu sessesses et eu ebesesea b et s eaeebe steaesbes bt ereese sesenseseeeaeeaeabesesenbens
Adjusting to novel environments.............cccccceeevveereevennnn.
Assessing translocation success: recapture methods..........
CROPTOE QUM ettt et et e e te et s et et sae e 2e et e st es bt sas et st sss et bt sasase et ssa et bassas et et snsses st easere s ssasas st anearen
SPECIfIC CROPLET OBDJECEIVES. ...ttt s et sttt st ettt et sttt sta st s ses s st st sneaes
Criteria for Short-term traNSIOCALION SUCCESS.......c..cuveureieeeeeereiiese ettt sttt ettt sttt st et st ee et sttt et seaee e
3.2 MIETHODS & ANALYSES.... .o iietietet e sttt st ete st stsses etese e st sesses s eseasesae sessesseseneasestesessentessnses seenensenses sesersaneesesesesses
IIGEK-TECAPTUIE SUIVOYS.....cvuevvesvaeisiesisies e st eseiesta st ssssss et sssststsessessasss st es st st sss s st ses s st ss st st anssas st tossassensesaassensessanas




Visual encounter SUrveys: SPOLIGATING.........cccuuveiieieecesee ettt ettt ettt ettt st et es et eanien 33

OPPOIEUNISTIC ENCOUNTEIS......ooeeeeeeeieeet ettt ettt ettt ettt st e st e st st es e et e st st st satsas st ses s s st en seaes 34
Y To =X T USSP 34
B3 RESULTS ittt sttt et sttt sttt sttt et et et ek et e 4 s e e 4 s ek 1 4 et 42t sen s ea o 41 ek eae et ek eae sen et en sen et eneeen senseebenees 35
Encounters of 2013 translocated H. duvaucelii (excluding founder OffsSpring)...........ccceeeeeveveveeeveseieiieiseeseaesreinans 36
Encounters Of reSident H. QUVGUCEi..........ccccceeveeeerieeeieeesieceietstee e ste st et etss e stesr et essassasetestsssssessssassasesssasessnssanen 38
Vi Lo =T g Tol=Re) e Tge 1V o =1 g2 Le | =X T U U TR 39
EVIAENCE Of fOUNUET OffSPIING......ocueeeeeeeeeeee ettt ste et eteete et ste et e stesteetesteeteetesaeete s sts st asssssssssaasasssassassssassassassassassesen 40
Body CONATEION INABX (BCI)..uceeeeeeeeetieeeeeeeeeteee e eteseieaev et eeavesrsessessss e esesssessessssssasassssessessasassssesssssssessassessesnssnss D]
GONECIAI CONAIEION. ..ottt ettt st et ettt st e et et s s s te s e e s et s e s se st sen e s et sas st st ansessssas et sasannsens 43
IVIOTEGITEIES .. vttt et st sttt st et s et st s s et st et he s et s he e et h st et e he e e et ses st s s es et et ses s ennnes 45
3.4 DISCUSSION ...t et tuiteteet ettt st et ettt st ettt et eb s e b s st ses e ses s ea s4s et eaeses bbb sen et ehe sen et eaeses et ebe sen bt ebeen et er et besereenas 45
Encounters of 2013 translocated H. duvaucelii (excluding founder OffSpring)..........ccceeeveveivvereiessieeisesirsesisnans 45
Encounters Of reSideNt H. QUVAUCEi..............cooveueeereeeeeeeeeeeieeeeee e st eretetes e etess et esss s eressassssas st easesesssssessassaean 47
EVIA@NCE Of GIQVIT fEMQIES........vveeeeeeveeeeeeeeeee ettt ettt e s et te et s s et sts e te st s ases s saeetessssessessassaseressasnssessassas 48
EVIAENCE Of fOUNUET OffSPIING.......ceveeeeeeeeeeeee ettt ettt teete s te st esteste st e ste s testeetesteetesaesaeetestaeteetessasaeeteetssrsetestsarssrearesaeas 48
Body CONATEION INABX (BTl eteeeeeetietee e iees et esavesvessessas s esessessssessassssesesssnsssssesssssssssessssessesssssinsseesns DD
GENEIAI CONUILION. ...ttt ettt et st et st ettt et et 4 st et ekt s et et sttt sea s e sen et s s e e 50
IVIOTEGITEIES ... vttt et sttt st et sttt s et et ae st s he e st st et e he e e et et st s e es et et ses s en e 52
LimitQtionsS Of CAPTLUIE METNOUS. .........c.ueueeeeeeeeeseeieeetiet st eteste st et etseete st seses st assste st sesses st sasssesssessessnsasessnsasessnssasesesananas 53
Double-ended g-MiNNOW fUNNEI ErAPS..........ccueeoeerieeeesisetie ettt sttt sttt st ettt s ettt es e ensiesen s s 53
Visual encounter SUIVeYS: SPOLIGRTING.............cvoveeeeeieeieeeeeeeeteseeetetet e ete st setessas e etesteesessas st esessssasessessssssesssnasens 54
3.5 CONCLUSION ....ccttteteteirt et sttt et set st ettt ee ettt ses et st et esese st sesesesessebese sessesen sesbesase sensesasa sestesssesensesase sensssasenes sesensssnsases 55

CHAPTER 4: DISPERSAL AND MOVEMENT PATTERNS OF CAPTIVE-BRED AND WILD

HOPLODACTYLUS DUVAUCELII FOLLOWING TRANSLOCATION.......cccccceerercnnnnee 56
4.1 INTRODUCTION . ...cutitettitit ettt st et sttt sesesesesessesese sesses e stssesessstsseseressssesass sessessss sessesens sessesess sesssssenessesensssssesenessns 57
Movement patterns of Hoplodactylus AUVAUCEi...........ccceeeeeveveeeeeiieeeseeieeistietee et csesesae e sssiesesssssssssessesesinsns s D8
Investigating possible variations in geCKO MOVEMENTS..........cc.coeuecereueeeeiseieiee ettt ettt e snesieee s 58
CROPEEE QM ettt sttt st et e ettt e 4 ek e e et et es e e e st st s sae st s eas e sen et neas 59
R L20l] (ol ol g Lo e A= ) o (=t 1 =SSOSR 59
4.2 METHODS AND ANALYSES......otirtttettirteienesirtetsesistste et stets et s steses st sessesass stsbesesesessesensssssesess sessesanesessesenestssesesssssesenes 60
oo To R =3 =T =1 1 TS 60
100V o o [ o 3R g Lol {1 o S USRS 60
A oLk Lo [ 1o o e Lol 4 1o IO USRS 62
ANGIYSES...eoeeeeeee ettt ettt st et e st e st et e et e st e s teateeteeteeteeaeeteeteeuteteeteeuteaeeueeae a2t eue s aus et aus bt et et as s bsbs s basaeraansenaensensetbesan 63
.3 RESULTS ..ottt sttt sttt st st et ea e sae eaeeesbes s4eeae s tes e e et aas e s benses sbeaaeaesbes e sueensaenban st sae et aesaea e saeerseesteaneenes 65
DiUSP@ISOI POUTEOINIS ...t ettt ettt et ettt ettt e e ettt e s sas st st aas s sassassessessassessassessassassesses et sessestesssssessnnsesaes 66
Y Yor A1 Ve T =do Ko Ty o I o To L (=] o KT 69
INOCEUINIGT INOVEIMENTS. ...ttt et ettt et et sttt et es s et st et et s et st et st sen et ses et et st seese st e 74
4.4 DISCUSSION....cocititeieuirtetrietiet et sttt ettt st st ettt sttt et bbb e ses b s see et ea ses s eae ses b es et ses et eatsen et ehe ses b et eae sen et ebe ses s seeaenernne s 76
DiSPOISAI POLLOITIS ...ttt et sttt st ettt ettt st et 2t st et sttt ses et he st s s sea st esess e easses e sunasats 76
ACLIVIEY QIrEAS QN PALEEITIS ..o ee et et ete et ete ettt et ete st ee et ss st assas st aessessessassesses e ssessessessessesses s tasssasnes 77
INOCEUINIO] MOVEIMENTES......ceeee ettt ettt ettt et ettt st e et a1 st st s et at s 4e sttt et st s s seasa et eassassteseaesseses 79
4.5 CONCLUSION . ...ttt ettt sttt e st etetesestessteses et et sas et ese sassessseses et ase sessesaseses sesesesessss st sessesasesesssesnesensssesesansses sensesasesensn 80

CHAPTER 5: HABITAT USE BY CAPTIVE-BRED AND WILD HOPLODACTYLUS DUVAUCELII

FOLLOWING TRANSLOCATION....ccccceurriessssnnnmsrssssrnnsnsssssnnsenssssssnnnssssssssnsasssssnsansssns 81
5.1 INTRODUCTION ...t ittt sttt sttt settee sttt ettt ses et s bbb s e besea s b s s st b seseb bt b et b et eb s et et et ebs et easbeeees s chsenebsenenns 82
Habitat use by captive-bred And Wild FEPLIIES. ...........c.cceeeeuireeeeist et ettt sttt et e et 82
IMPOrtaNCe Of NADIEAL USE SEUIES. .......coueveueeeieeit sttt sttt et sttt st et st sea et et et eas e e sunsatas 83
CROPEEE QMo ettt ettt a st et st e e ae ekt et s e 4 st et et eh st ae s ot sen et eb st s eas 83
SPECIFIC CAOPLEE ODJECHIVES ...ttt ettt ettt ettt s e te st st st st s ts st et et aasstssssans s s aassas s nssessasanssaes 83

vi



5.2 IMETHODS ...ttt s b s b s s s bbb s s bbb SR b ses b s bbb s b bbb ea s e 83

1Y [lolgo ) ale oo L Ao KXY =KX ¢ T=T L OO 84
GIOUNG COVEI SUIVEYS....uoveeeiesieriessteetesisssss et esestessassses et ase sseesassssessas sasasassasssses st sasasa st ssssasss sasaseasesssses s ateatessssnssasssas aen 84
Flax and MuehlenbeckiQ SPP. PALCA SUIVEYS..........ceeveceeeereceesiereeeteiscssies st esestessssssses st assssessssssesssssessessssessesssssrssssssas 85
LtoTale oYe a1 loXoto L (oI {7 (=TSO 86
Y o Y=L 3 U 87
5.3 RESULTS ettt ettt sttt et e e ettt e e s ae e e e s te s et sae e e besses steeae et eeseeeee eueeas bensas sbeeue st bennea sheeneaesbenteeteas et beanne seneennnens 88
GENEIAlI MICTONADIEAL LrENUS......c.ecee ettt ettt ettt sttt ettt st s te st es et et s asetesa s s tes s st st e nssessees eas 88
PEIMQIY SUBDSTIOTE USE.....ccoeceeeeeeeeeee e eeete et ee ettt ettt et as et et sas s st st st assassassessssessassessessessessessessessessessessessessessestesteasas eee 89
PLIMOIY CONOPY COVI aeevatieecieeie e eetiesteste st et saaste st et sasastesas sestes s ssasaseessaateste st sessanssssssaassassaatssasanssesseasssussesaesasestasas 93
SUITOUNGING T1EE UENSIEY..o.voeveeeeeeeeeeeteseeee ettt ste st et ettt seete st et et st etesteses es st st asessassases s sassseessansses s asnsae s snnsas sasans saes 94
SUITOUNGING GEOUNT COVEI ..ottt eteseeetetse et st et et ssate st ss es s st et stessssesses st asessesssasses s sas st ste st sasessnsssnstensanns 95
Flax and Muehlenbeckit SPP. PALCH USE..........c.veeeceeeeeeeieeisiese e ste e ettt eteste st s et st asseaesaeste s ssssesssassstssnsensessssnsssen 98
Spatial distribUtions Of H. QUVQUCEIi..........c..cccoveeeeeeeeeerieeieeteeeeeeeetieteee e ete e et et eeeteersssessessassasssesessessssasesessesasesens 100
5.4 DISCUSSION.....ccttsiuieteteieieteesteetetesestsesteestssetesesesesteses esaseses es st sessesasesessesase sesses et nessusasenessesesesensnsatesessnsessnes besasessnsoses 103
Substrate use and surrounding microhabitat and Patch CAGraCtEriStICS........cueuvvevvevecieieeieeecesesir e sesare s 103
PLIMMOIY CONOPY COVEI auorearistiieieesiesetiesesite st et et e steste et eastestsaessaassastasas sestaatasss saseas et saeaas sestaassssssaassessanatesansassesanssas 106
Spatial distributions Of H. QUVAUCEi..........c..cooueeuueeesiceieeseecsetieteeste e ces st aseste st e sesass e srssaeseesessesesssssssesessnssesassanssseeen 106
5.5 CONCLUSION ...ttt ettt ettt st et sttt ettt st s et st st et st ses b eae ses et s sea et e a ses b eae sen bt £t et s et ebaes et ets senbreenenen 108
CHAPTER 6: CONCLUSION AND RECOMMENDATIONS.....cccciiiimremeiinsnnnneissssnnsenessssnsnsssssssnes 109
OVErAll trANSIOCALION FESPONSE......c.ceeeeiteeeie et ettt ettt ettt ettt e s et et ea et ettt s st et s sees s 110

Captive-bred versus Wild KOrapuUKi fOUNDEIS............ceueeeuineeeeiist ettt sttt et st st et e e e sieea s 111
Recommendations ANd fUIREE SLUY. ...........c.cueueeeeeiee ettt eeste e et et e et ee s et e e sts s s et sasesessessssessssaneteessanen 112
REFERENCES.......cooiiiiceneieieiieeenesecasanecessssansenessssasanssssssnsnsassssssssase sesssnass sesssasnnass sesssnassnesssnsananesnns 114
APPENDIX ...t ieiciiinnenetenitie e sensssssnsnssnsasssnssne es sesssssssssssnsassanssns sosssssssssnsss snsassassans so sessnsasnsens 134

vii



List of Plates

PLATE 1.0: HOPLODACTYLUS DUVAUCELII CAPTURED ON MOTUORA ISLAND IN FEBRUARY 2014.........ccccevvirunns 1
PLATE 2.0: HOPLODACTYLUS DUVAUCELII CAPTURED ON TIRITIRI MATANGI ISLAND IN MAY 2013........cccooeeeunee 15
PLATE 2.1A: PHOTO ID OF C55F TAKEN AT MURF (MASSEY UNIVERSITY REPTILE FACILITY) IN 2009, ABOUT TWO
MONTHS AFTER C55F WAS BORN (AGE: JUVENILE, SVL: 58 IMM)....c.citiiueieeiirinieinineeirieeeis et et ieeetsesesieeesveenns 23
PLATE 2.1B: PHOTO ID OF C55F TAKEN DURING THE QUARANTINE PERIOD AT MURF (MASSEY UNIVERSITY
REPTILE FACILITY) PRIOR TO THE RELEASE IN FEBRUARY 2013 (AGE: SUB-ADULT, SVL: 102 MM).....cccceeueveunee. 23
PLATE 2.1C: PHOTO ID OF C55F TAKEN ONE YEAR AFTER THE RELEASE ON TIRITIRI MATANGI ISLAND IN MARCH
2014 (AGE: ADULT, SVL: 121 IMIM)cuutiiieienicterietciet i eree s s es e es e e n s s e s s s e s o s s e s seseae sessae seseas senees 23
PLATE 2.2A: A MALE HOPLODACTYLUS DUVAUCELII FITTED WITH A BACKPACK CONTAINING THE ORIGINAL,
LARGER RADIO TRANSMITTER (SOPR-2038)....c.ceeutuerteeeneuienteieneseueseteseseseresesesesessaesesess sessas seness sesess sesess sesese sesenesesens 24
PLATE 2.2B: A FEMALE HOPLODACTYLUS DUVAUCELII FITTED WITH A BACKPACK CONTAINING THE SECOND,
SMALLER RADIO TRANSMITTER (PIP3 AG393)....oiiiiirieirieerieeer e er st eseriee et s e e e e s e e s 25
PLATE 2.3: THE TWO TYPES OF RADIO TRANSMITTERS USED DURING THIS STUDY ....ccevviiiiiiiiiiniicce e 25

PLATE 3.0: A GRAVID HOPLODACTYLUS DUVAUCELII CAPTURED ON MOTUORA ISLAND IN FEBRUARY 2014.....28
PLATE 3.1: A WILD (ORIGINALLY FROM KORAPUKI ISLAND) MALE AND CAPTIVE-BRED FEMALE
HOPLODACTYLUS DUVAUCELII CAPTURED IN A DOUBLE-ENDED G-MINNOW FUNNEL TRAP DURING AN
OPPORTUNISTIC FUNNEL TRAPPING SESSION ON TIRITIRI MATANGI ISLAND IN OCTOBER 2013..........ccccuueeee. 36
PLATE 3.2: LOU (2006 ID: 007F), ONE OF THE ORIGINAL FOUNDING FEMALE HOPLODACTYLUS DUVAUCELII
RELEASED ON MOTUORA ISLAND IN 2006, RECAPTURED IN NOVEMBER 2013 AND FEBRUARY 2014............. 39
PLATE 3.3: TWO ISLAND-BORN JUVENILE HOPLODACTYLUS DUVAUCELII ENCOUNTERED TOGETHER ON AT
LEAST THREE OCCASIONS ON MOTUORA ISLAND DURING 2013.......c.cooiiiiiiiiiiiiniie s 41
PLATE 3.4A (APPENDIX): ROGER (2006 ID: 030M), ONE OF THE EIGHT HOPLODACTYLUS DUVAUCELII FOUND
WITH A WOUND CAUSED BY A TRANSMITTER IN DECEMBER 2013......ccooiiiiiiiiiicniiice s 139
PLATE 3.4B (APPENDIX): ROGER (2006 ID: 030M), ONE OF THE EIGHT HOPLODACTYLUS DUVAUCELII FOUND
WITH A WOUND CAUSED BY A TRANSMITTER, RE-ENCOUNTERED IN APRIL 2014.......ccoooeieriiicrin e 139
PLATE 3.4C (APPENDIX): ROGER (2006 ID: 030M), ONE OF THE EIGHT HOPLODACTYLUS DUVAUCELII FOUND
WITH A WOUND CAUSED BY A TRANSMITTER, RE-ENCOUNTERED IN FEBRUARY 2015........ccecciviiiieniiiiinns 139
PLATE 3.5A (APPENDIX): POST-MORTEM PATHOLOGY REPORT FOR C2M, A CAPTIVE-BRED MALE
HOPLODACTYLUS DUVAUCELII FOUND DECEASED ON TIRITIRI MATANGI ISLAND IN FEBRUARY 2013.......... 140
PLATE 3.5B (APPENDIX): POST-MORTEM PATHOLOGY REPORT FOR C14M, A CAPTIVE-BRED MALE
HOPLODACTYLUS DUVAUCELII FOUND DECEASED ON TIRITIRI MATANGI ISLAND IN APRIL 2013................... 141
PLATE 3.5C (APPENDIX): POST-MORTEM PATHOLOGY REPORT FOR C67M, A CAPTIVE-BRED MALE
HOPLODACTYLUS DUVAUCELII FOUND DECEASED ON TIRITIRI MATANGI ISLAND IN FEBRUARY 2013.......... 142
PLATE 4.0: AUTHOR USING RADIO TELEMETRY TO TRACK HOPLODACTYLUS DUVAUCELII ON MOTUORA

ISLAND ..ottt e et s e eae b s e s b SR R ee b Sh R R e h e fhe sa e bbb r e ehe e e e e n et ene 56
PLATE 4.1: A CAPTIVE-BRED HOPLODACTYLUS DUVAUCELIl ON MOTUORA ISLAND ENCOUNTERED IN THE
PROCESS OF LOSING HIS TRANSMITTER JUST TWO DAYS POST-RELEASE IN FEBRUARY 2013........cccccevrvreueennn. 66
PLATE 5.0: AN EXAMPLE OF THE TYPE OF HABITAT USED BY HOPLODACTYLUS DUVAUCELII ON MOTUORA
ISLAND ..ot e e e b s s bR e SR e E s SR S he e R eh bR she she e bbb saes 81
PLATE 5.1: THREE EXAMPLES OF 2013 TRANSLOCATED RADIO TRACKED HOPLODACTYLUS DUVAUCELII
SHELTERING IN TREES ON MOTUORA ISLAND DURING THE FIRST RADIO TRACKING PERIOD.........ccoceuvrvinrinennn. 90

PLATE 5.2: A RADIO TRACKED CAPTIVE-BRED FEMALE HOPLODACTYLUS DUVAUCELIl ENCOUNTERED ON A
COPROSMA SPP. TREE AROUND 8 PM IN APRIL 2013 DURING NIGHT RADIO TRACKING SESSIONS ON TIRITIRI
MATANGI ISLAND ..ottt sttt sttt e s st b s b s es st e be sh e es bbb e sa she st bbb sassbe ebe sassesbeb st sasens 91

PLATE 5.3: A RESIDENT JUVENILE HOPLODACTYLUS DUVAUCELII OPPORTUNISTICALLY ENCOUNTERED LICKING
NECTAR FROM FLAX (PHORMIUM TENAX) FLOWERS AROUND 8:30 PM IN NOVEMBER 2013 ON TIRITIRI

IMATANGI ISLAND .. oo ettt st e e s e s she s she b eat b saeeateaeeaseat s eas s et eeseas e essesbesaen s nenbennen 91
PLATE 5.4: TWO RADIO TRACKED STANLEY FEMALE HOPLODACTYLUS DUVAUCELII ENCOUNTERED SHELTERING
TOGETHER IN A MAHOE TREE (MELICYTUS RAMIFLORUS) ON MOTUORA ISLAND IN MARCH 2013............... 101

PLATE 5.5: ARADIO TRACKED CAPTIVE-BRED FEMALE, A JUVENILE AND AN UNIDENTIFIED HOPLODACTYLUS
DUVAUCELI ENCOUNTERED SHELTERING TOGETHER IN THE SAME FLAX (PHORMIUM TENAX) ON TIRITIRI
MATANGI ISLAND IN OCTOBER 2013......coiiiiiiiitiici it s b s s e st bbb b s 102

PLATE 5.6: A RADIO TRACKED KORAPUKI MALE AND FEMALE HOPLODACTYLUS DUVAUCELII ENCOUNTERED
BASKING TOGETHER IN THE SAME FLAX (PHORMIUM TENAX) ON TIRITIRI MATANGI ISLAND IN NOVEMBER

viii






List of Figures

FIGURE 2.1: MAP OF THE MERCURY ISLANDS IN NEW ZEALAND SHOWING THE LOCATIONS OF KORAPUKI
ISLAND AND STANLEY (KAWHITU) ISLAND WHERE A TOTAL OF 120 (60 FROM EACH ISLAND)

HOPLODACTYLUS DUVAUCELII WERE SOURCED FOR TRANSLOCATION.......cctectririitieirtee st 18
FIGURE 2.2: A DIAGRAM SHOWING THE DESIGN OF THE RELEASE AND MONITORING SITES USED IN THIS
STUDY ettt e s bbb b s s bR b e R R She R R R SR b bR bR sh e e e n bt ene s 19

FIGURE 2.3: MAP OF THE HAURAKI GULF IN AUCKLAND SHOWING THE LOCATIONS OF TIRITIRI MATANGI
ISLAND AND MOTUORA ISLAND WHERE A TOTAL OF 186 HOPLODACTYLUS DUVAUCELII WERE
TRANSLOCATED IN FEBRUARY AND MARCH 2013.....cciiiiiiiiiiiiii it s s st es s ene s s s v 20

FIGURE 3.1: THE TOTAL NUMBER OF CAPTIVE-BRED, KORAPUKI AND STANLEY FOUNDER HOPLODACTYLUS
DUVAUCELII ENCOUNTERED AND RE-ENCOUNTERED COLLECTIVELY ON TIRITIRI MATANGI ISLAND AND
MOTUORA ISLAND FROM FEBRUARY 2013 TO APRIL 2014.......coviiiiiiiiiiiiiiiiicciin e 37

FIGURE 3.2: THE TOTAL NUMBER OF TRANSLOCATED HOPLODACTYLUS DUVAUCELII RE-ENCOUNTERED ON
TIRITIRI MATANGI ISLAND AND MOTUORA ISLAND DURING THE INITIAL TWO MONTHS AFTER THE RELEASE
(I.E. FEBRUARY AND MARCH 2013), COMPARED WITH THE TOTAL NUMBER OF CAPTURES AND RECAPTURES
DURING THE TWO MARK-RECAPTURE SURVEYS IN NOVEMBER 2013 AND ACROSS FEBRUARY, MARCH AND

APRIL 204ttt e s e st be sh e b he sh R RS he e b s RSt ebe sh e e b s b et eae sa s bene 38
FIGURE 3.3: THE NUMBER OF ENCOUNTERS AND RE-ENCOUNTERS OF JUVENILE HOPLODACTYLUS DUVAUCELII
ON TIRITIRI MATANGI ISLAND AND MOTUORA ISLAND FROM MARCH 2013 TO APRIL 2014......ccccovvvrrvvinrene. 40
FIGURE 3.4A: MEAN BODY CONDITION INDICES (BCI) OF CAPTIVE-BRED, KORAPUKI AND STANLEY
HOPLODACTYLUS DUVAUCELII PRIOR TO THE RELEASE.......cciiiiiii i 42
FIGURE 3.4B: MEAN BODY CONDITION INDICES (BCI) OF CAPTIVE-BRED, KORAPUKI AND STANLEY
HOPLODACTYLUS DUVAUCELII ONE YEAR AFTER THE RELEASE........ccoiiiiiiiiiictitce e 42

FIGURE 3.5: MEAN BODY CONDITION INDICES (BCI) OF CAPTIVE-BRED, KORAPUKI AND STANLEY
HOPLODACTYLUS DUVAUCELII PRIOR TO RELEASE (2013) AND ONE YEAR AFTER THE RELEASE (2014)........... 43
FIGURE 4.1: BOX PLOTS DEPICT THE AVERAGE MAXIMUM DISTANCES (M) TRAVELLED FROM RELEASE SITES
EACH WEEK BY CAPTIVE-BRED, KORAPUKI AND STANLEY HOPLODACTYLUS DUVAUCELII FOR THE FIRST TEN
WEEKS POST-TRANSLOCATION. ...ttt sttt st st b s bbb b s b b s b s bbb s st 68
FIGURE 4.2A: EXAMPLE OF THE ACTIVITY AREAS (95% MINIMUM CONVEX POLYGON) OF TWO CAPTIVE-BRED
AND TWO KORAPUKI HOPLODACTYLUS DUVAUCELII (MALES: 1 AND FEMALES: 3) ON TIRITIRI MATANGI
ISLAND, FROM EIGHT MONTHS AFTER THE RELEASE (SEPTEMBER 2013 TO APRIL 2014)......ccoevvivivivninirinins 71
FIGURE 4.2B (APPENDIX): EXAMPLE OF THE ACTIVITY AREAS (100% MINIMUM CONVEX POLYGON) OF TWO
CAPTIVE-BRED AND TWO KORAPUKI HOPLODACTYLUS DUVAUCELII (MALES: 1 AND FEMALES: 3) ON TIRITIRI
MATANGI ISLAND, FROM EIGHT MONTHS AFTER THE RELEASE (SEPTEMBER 2013 TO APRIL 2014).............. 146
FIGURE 4.2C (APPENDIX): EXAMPLE OF THE ACTIVITY AREAS (95% FIXED KERNEL DENSITY ESTIMATOR) OF TWO
CAPTIVE-BRED AND TWO KORAPUKI HOPLODACTYLUS DUVAUCELII (MALES: 1 AND FEMALES: 3) ON TIRITIRI
MATANGI ISLAND, FROM EIGHT MONTHS AFTER THE RELEASE (SEPTEMBER 2013 TO APRIL 2014).............. 146
FIGURE 4.3A: EXAMPLE OF THE ACTIVITY AREAS (95% MINIMUM CONVEX POLYGON) OF THREE CAPTIVE-
BRED AND FOUR KORAPUKI HOPLODACTYLUS DUVAUCELII (MALES: 4 AND FEMALES: 3) ON MOTUORA
ISLAND, FROM EIGHT MONTHS AFTER THE RELEASE (SEPTEMBER 2013 TO APRIL 2014).....cevcunererrereirereennene 72
FIGURE 4.3B (APPENDIX): EXAMPLE OF THE ACTIVITY AREAS (100% MINIMUM CONVEX POLYGON) OF THREE
CAPTIVE-BRED AND FOUR KORAPUKI HOPLODACTYLUS DUVAUCELII (MALES: 4 AND FEMALES: 3) ON
MOTUORA ISLAND, FROM EIGHT MONTHS AFTER THE RELEASE (SEPTEMBER 2013 TO APRIL 2014)............ 147
FIGURE 4.3C (APPENDIX): EXAMPLE OF THE ACTIVITY AREAS (95% FIXED KERNEL DENSITY ESTIMATOR) OF
THREE CAPTIVE-BRED AND FOUR KORAPUKI HOPLODACTYLUS DUVAUCELII (MALES: 4 AND FEMALES: 3) ON
MOTUORA ISLAND, FROM EIGHT MONTHS AFTER THE RELEASE (SEPTEMBER 2013 TO APRIL 2014)............ 147
FIGURE 4.4: THE AVERAGE PROPORTION OF STATIONARY POSITIONS FOR CAPTIVE-BRED, KORAPUKI, STANLEY
AND RESIDENT HOPLODACTYLUS DUVAUCELII DURING THE FIRST (FEBRUARY TO MAY 2013) AND SECOND
(SEPTEMBER TO DECEMBER 2013) RADIO TRACKING PERIODS.......cvevutueueeernie sttt seretrie st serei e ses s ses s 73
FIGURE 4.5: THE AVERAGE DISTANCE (M) MOVED BY CAPTIVE-BRED AND KORAPUKI (POOLED) AND RESIDENT*
HOPLODACTYLUS DUVAUCELII DURING TWO HOUR NIGHT RADIO TRACKING SESSIONS DURING THE FIRST
(MARCH AND APRIL 2013) AND SECOND (SEPTEMBER TO DECEMBER 2013) RADIO TRACKING PERIODS.
*RESIDENT GECKOS WERE ONLY RADIO TRACKED AT NIGHT DURING THE SECOND RADIO TRACKING
PERIOD ..ottt s b s b b s bbb bR R b R b R b b e b b s 75
FIGURE 5.1: AN ILLUSTRATION SHOWING HOW THE TOTAL BASAL AREA OF A FLAX (PHORMIUM TENAX) OR



MUEHLENBECKIA SPP. PATCH WAS CALCULATED BY DIVIDING EACH PATCH INTO EIGHT TRIANGLES. THE
AREA OF EACH TRIANGLE WAS CALCULATED AND THEN ALL EIGHT TRIANGLES WERE SUMMED TO GET AN

APPROXIMATE VALUE FOR THE TOTAL BASAL AREA.......otii i st st s e 86
FIGURE 5.2: GRAPH DEPICTS THE NUMBER OF HOPLODACTYLUS DUVAUCELII ENCOUNTERS (ALL 2013 ORIGINS
POOLED) PER SUBSTRATE SPECIES ACROSS THE ENTIRE MONITORING PERIOD.......cccouosuniniiininiririene e 89

FIGURE 5.3A: DISPLAYED ARE SELECTIVITY INDICES FOR DIFFERENT SUBSTRATE TYPES CALCULATED FOR
CAPTIVE-BRED (N =11), KORAPUKI (N = 28) AND STANLEY (N = 22) HOPLODACTYLUS DUVAUCELII FOR THE
FIRST RADIO TRACKING PERIOD.......cctiriieitiiieiirt ittt sttt b et sttt e s st s s s ebe s e st b s ss et s s st sen s saeene s 93

FIGURE 5.3B: DISPLAYED ARE SELECTIVITY INDICES FOR DIFFERENT SUBSTRATE TYPES CALCULATED FOR
CAPTIVE-BRED (N = 6), KORAPUKI (N = 13) AND RESIDENT (N = 8) HOPLODACTYLUS DUVAUCELII FOR THE
SECOND RADIO TRACKING PERIOD ..ottt sttt iir s sr s s s ss b s s en s s she s snbenas 93

FIGURE 5.4A: DISPLAYED ARE SELECTIVITY INDICES FOR THE DIFFERENT CANOPY COVER TYPES AT THE 1 M?
SCALE DIRECTLY ABOVE EACH GECKO POSITION CALCULATED FOR CAPTIVE-BRED (N = 11), KORAPUKI (N =
28) AND STANLEY (N = 22) HOPLODACTYLUS DUVAUCELII FOR THE FIRST RADIO TRACKING PERIOD.............. 94

FIGURE 5.4B: DISPLAYED ARE SELECTIVITY INDICES FOR THE DIFFERENT CANOPY COVER TYPES AT THE 1 M®
SCALE DIRECTLY ABOVE EACH GECKO POSITION CALCULATED FOR CAPTIVE-BRED (N = 6), KORAPUKI (N = 13)
AND RESIDENT (N = 8) HOPLODACTYLUS DUVAUCELII FOR THE SECOND RADIO TRACKING PERIOD................ 94

FIGURE 5.5A: DISPLAYED ARE SELECTIVITY INDICES FOR THE NUMBER OF TREES WITHIN A 25 M” AREA OF
CAPTIVE-BRED (N = 11), KORAPUKI (N = 28) AND STANLEY (N = 22) HOPLODACTYLUS DUVAUCELII
LOCATIONS FOR THE FIRST RADIO TRACKING PERIOD.......cceiviiiiiiiiiitiiici s s e 95

FIGURE 5.5B: DISPLAYED ARE SELECTIVITY INDICES FOR THE NUMBER OF TREES WITHIN A 25 M* AREA OF
CAPTIVE-BRED (N = 6), KORAPUKI (N = 13) AND RESIDENT (N = 8) HOPLODACTYLUS DUVAUCELII LOCATIONS
FOR THE SECOND RADIO TRACKING PERIOD.......ccttiiiiiiiiiiiiini ittt s bes e s s st sen s snes 95

FIGURE 5.6A: DISPLAYED ARE SELECTIVITY INDICES FOR DIFFERENT GROUND COVER TYPES CALCULATED FOR
CAPTIVE-BRED (N = 11), KORAPUKI (N = 28) AND STANLEY (N = 22) HOPLODACTYLUS DUVAUCELII FOR THE
FIRST RADIO TRACKING PERIOD ...ttt sttt s s es st st es s s sb e eb s s sa st 97

FIGURE 5.6B: DISPLAYED ARE SELECTIVITY INDICES FOR DIFFERENT GROUND COVER TYPES CALCULATED FOR
CAPTIVE-BRED (N = 6), KORAPUKI (N = 13) AND RESIDENT (N = 8) HOPLODACTYLUS DUVAUCELII FOR THE
SECOND RADIO TRACKING PERIOD ..ottt ittt it st s s es s b s s s sss s en b s enanns 98

FIGURE 5.7A: GRAPH DEPICTS THE NUMBER OF HOPLODACTYLUS DUVAUCELII ENCOUNTERED IN FLAX
(PHORMIUM TENAX) PATCHES OF INCREASING TOTAL BASAL AREA (Mz) WITHIN A5 M RADIUS OF H.
DUVAUCELII LOCATIONS DURING THE FIRST RADIO TRACKING PERIOD........cccoooiniiiiiniiiiic et 99

FIGURE 5.7B: GRAPH DEPICTS THE NUMBER OF HOPLODACTYLUS DUVAUCELIl ENCOUNTERED IN FLAX
(PHORMIUM TENAX) PATCHES OF INCREASING TOTAL BASAL AREA (MZ) WITHIN A5 M RADIUS OF H.
DUVAUCELII LOCATIONS DURING THE SECOND RADIO TRACKING PERIOD........cccetvieiriicriiriecenis e s 99

Xi



List of Tables

TABLE 2.1: THE AVERAGE WEIGHT + STANDARD ERROR (SE) AND THE WEIGHT RANGE FOR MALE AND
FEMALE HOPLODACTYLUS DUVAUCELII FROM EACH ORIGIN, I.E. CAPTIVE-BRED, KORAPUKI-SOURCED AND
STANLEY-SOURCED, DURING THE QUARANTINE PERIOD PRIOR TO TRANSLOCATION IN FEBRUARY 2013......26
TABLE 2.2A (APPENDIX): LIST OF ALL HOPLODACTYLUS DUVAUCELII RADIO TRACKED DURING THE FIRST RADIO
TRACKING PERIOD (FEBRUARY TO MAY 2013), INCLUDING THEIR WEIGHTS (G) WITH AND WITHOUT THE
TRANSMITTERS ATTACHED. ...ttt sttt s s bbb s s bbb s s b s e en st eb b s 134
TABLE 2.2B (APPENDIX): THE AVERAGE WEIGHT (G) + STANDARD ERROR (SE) AND THE WEIGHT RANGE FOR
HOPLODACTYLUS DUVAUCELII BEFORE AND AFTER TRANSMITTER ATTACHMENT (SOPR-2038) AND THE
EQUIVALENT INCREASE IN BODY WEIGHT PERCENTAGE (%6)....cvcvveereuieereieieeint ettt es s sness e 135
TABLE 2.2C (APPENDIX): LIST OF ALL HOPLODACTYLUS DUVAUCELII RADIO TRACKED DURING THE SECOND
RADIO TRACKING PERIOD (SEPTEMBER TO DECEMBER 2013), INCLUDING THEIR WEIGHTS (G) WITH AND
WITHOUT THE TRANSMITTERS ATTACHED ..ottt st s s s s 135
TABLE 2.2D (APPENDIX): THE AVERAGE WEIGHT (G) £ STANDARD ERROR (SE) AND THE WEIGHT RANGE FOR
HOPLODACTYLUS DUVAUCELII BEFORE AND AFTER TRANSMITTER ATTACHMENT (PIP3 AG393) AND THE
EQUIVALENT INCREASE IN BODY WEIGHT PERCENTAGE (26)....vcueueverriereeireceire s et e sen e s e 136
TABLE 3.1 (APPENDIX): THE NUMBER OF DOUBLE-ENDED G-MINNOW FUNNEL TRAPS SET WITHIN AND
OUTSIDE OF EACH OF THE MONITORING SITES DURING THE 2013 AND 2014 MARK-RECAPTURE
SURVEYS .ttt e s e bbb s e b e b s R s b b s bbb sa e bbb ea b s e bbb ere s 137
TABLE 3.2: PRE-RELEASE (FEBRUARY 2013) MEAN + STANDARD ERROR AND RANGE FOR BODY CONDITION
INDICES (BCl) OF MALE AND FEMALE CAPTIVE-BRED, KORAPUKI AND STANLEY HOPLODACTYLUS
DUVAUCGELIL. ..o oottt sttt st s s s s st b b sh s h s b b eh s sh b s s ed s s sas b b bes bt sas b saneas 41
TABLE 3.3A: THE PERCENTAGE (%) OF CAPTIVE-BRED, WILD (I.E. KORAPUKI-SOURCED AND STANLEY-SOURCED)
AND RESIDENT HOPLODACTYLUS DUVAUCELII ENCOUNTERED WITH WOUNDS OR SCARING POST-RELEASE
BETWEEN FEBRUARY 2013 AND APRIL 2014 ..ottt sttt s s s s s s s s s senrans 44
TABLE 3.3B: THE NUMBER OF HOPLODACTYLUS DUVAUCELII FROM EACH ORIGIN ENCOUNTERED WITH GECKO
BITES, ABRASIONS (INCLUDES TRANSMITTER WOUNDS), DISCOLOURATION AND/OR SCARS POST-RELEASE
BETWEEN FEBRUARY 2013 AND APRIL 20T4.......ouiiitiiee ittt s er et e st e st e e s e s sn s enserens 44
TABLE 3.4 (APPENDIX): A COMPARISON OF THE WEIGHT (G), SNOUT-TO-VENT LENGTH (SVL) (MM) AND BODY
CONDITION INDEX (BCI) FOR SIX OF THE EIGHT HOPLODACTYLUS DUVAUCELII WITH WOUNDS CAUSED BY

THE TRANSMITTERS . ...ttt st sttt st s b s s sas s s s s bbb bbb st ea s saans 138
TABLE 4.1: THE TOTAL NUMBER OF MALE AND FEMALE HOPLODACTYLUS DUVAUCELII FROM EACH ORIGIN
RADIO TRACKED DURING EACH OF THE RADIO TRACKING PERIODS.........ccoovviiiriieniirce s 60

TABLE 4.2A (APPENDIX): THE NUMBER OF TRANSMITTERS, TRANSMITTER ATTACHMENT DAYS, RADIO
TRACKING DAYS, DAY LOCATION FIXES AND RELOCATIONS DURING THE FIRST RADIO TRACKING PERIOD
FROM FEBRUARY TO IMAY 2013ttt sttt ns et e st st es s she s st s s e b sttt sesa s s en snesesnnnneas 143

TABLE 4.2B (APPENDIX): THE NUMBER OF TRANSMITTERS, TRANSMITTER ATTACHMENT DAYS, RADIO
TRACKING DAYS, DAY LOCATION FIXES AND RELOCATIONS DURING THE SECOND RADIO TRACKING PERIOD

FROM SEPTEMBER TO DECEMBER 2013......cocoiiiiitiiie ittt sns st s es en s sn sa e 145
TABLE 4.3: THE MEAN = STANDARD ERROR (SE), MINIMUM AND MAXIMUM NUMBERS OF TRACKING DAYS
PER ORIGIN DURING THE FIRST AND SECOND RADIO TRACKING PERIODS ARE PRESENTED.........cccovvuvuurvinnnne. 65

TABLE 4.4A: DISPLAYED ARE THE AVERAGE ACTIVITY AREAS (Mz) + STANDARD ERROR (SE) AND RANGE FOR
CAPTIVE-BRED, KORAPUKI AND STANLEY HOPLODACTYLUS DUVAUCELII DURING THE FIRST FIVE MONTHS
AFTER THE RELEASE (FEBRUARY TO JUNE 2013) EXCLUDING H. DUVAUCELII WITH LESS THAN FIVE LOCATION

TABLE 4.4B: THE AVERAGE ACTIVITY AREAS (I\/IZ) + STANDARD ERROR (SE) AND RANGE FOR CAPTIVE-BRED,
KORAPUKI AND RESIDENT HOPLODACTYLUS DUVAUCELII FROM EIGHT MONTHS AFTER THE RELEASE
(SEPTEMBER 2013 TO APRIL 2014) EXCLUDING H. DUVAUCELII WITH LESS THAN FIVE LOCATION FIXES......... 70

TABLE 4.5: THE AVERAGE TOTAL DISTANCE (M) £ STANDARD ERROR (SE) TRAVELLED PER NIGHT BY
CAPTIVE-BRED, KORAPUKI AND RESIDENT HOPLODACTYLUS DUVAUCELII DURING THE FIRST (MARCH AND
APRIL 2013) AND SECOND (SEPTEMBER TO DECEMBER 2013) RADIO TRACKING PERIODS.......cccccuvereirererrreene 75

xii





