
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 

Aspects of the biology of managed populations of two 

Cyanoramphus parakeet species in New Zealand: 

breeding biology, pathogen screening and translocation 

 

 

Luis Ortiz-Catedral 

A thesis submitted in partial fulfillment of the requirements for the degree of 

Doctor of Philosophy 

In 

Conservation Biology 

 at Massey University, Auckland, 

New Zealand 

 

 May 2011 



 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Red-fronted parakeet (above) and Malherbe’s parakeet (below) 

Photos by L. Ortiz-Catedral 



 3 

 

 

 

 

 

I would like to dedicate this work to my parents Alfredo Ortiz Delgadillo and Emma 

Catedral Hernandez and to the memory of my aunt Eva Margarita Catedral 

Hernandez. She gave me my first book on birds. Such little gesture has opened up a 

world of wonders. 

 

 

 

 

 

 

 

 

 

 



 4 

 

ABSTRACT 

In this study, a visit to the remote Kermadec archipelago and the translocation of two 

parakeet species to novel sites opened up opportunities to document aspects of the 

biology of free-living and captive-bred parakeets.  Four years after the eradication of 

cats and rats on Raoul Island by the Department of Conservation, the Kermadec red-

fronted parakeet has naturally recolonised this site, potentially from the adjacent 

Herald Islets. Over a period of three weeks in March-April 2008, 100 parakeets were 

captured on Raoul Island and the first evidence of nesting of the species at this site 

since 1836 was recorded. These observations reinforce the view that eradication of 

introduced predators such as cats and rats is a requisite for the recovery and 

establishment of populations of New Zealand parakeets. These observations also 

suggest that strategic eradication of cats and rats can facilitate the natural dispersal of 

parakeets. 

Taking into account the remarkable recolonisation of parakeets on Raoul Island and 

the existence of islands free of introduced mammalian predators and red-fronted 

parakeets in the Hauraki Gulf, a translocation of parakeets was envisaged. Between 

April and May 2008, 32 red-fronted parakeets were translocated from Little Barrier 

Island to Motuihe Island, in the first translocation of the species within the Hauraki 

Gulf in 32 years. Alongside such transfer, a total of 62 captive-bred Malherbe’s 

parakeets were monitored on Maud Island, in the Marlborough Sounds. Because the 

translocations of red-fronted and Malherbe’s parakeets were temporally close, a 

unique opportunity to study translocated free-living and captive-bred parakeets was 

identified. The focus of monitoring on both sites was the detection of successful 
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nesting attempts, a short-term measure of translocation success.  On both sites 

(Motuihe and Maud Islands) evidence of successful nesting was found within a year 

of the release of the first flocks.   

As part of the planning steps for the translocation of red-fronted parakeets, a survey 

was designed for four selected microorganisms of conservation concern for New 

Zealand parrots: Campylobacter, Salmonella, Yersinia and the beak and feather 

disease virus (BFDV). Only the latest was detected at a prevalence of 28% on Little 

Barrier Island. Subsequent isolation and sequencing of BFDV genomes revealed a 

previously undescribed genotype of this virus in New Zealand. 

The discovery of a new BFDV genome in a wild population of endemic New Zealand 

parakeets highlights need of future research. BFDV is known to affect the immune 

system and survival of infected individuals in other species and is likely to hamper 

conservation efforts for threatened parrot species. The challenges to study BFDV in 

New Zealand, a global hotspot of parrot diversity, are outlined and high priority lines 

of research are identified and discussed. 
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Biodiversity loss and species extinctions 

Current estimates of biodiversity loss as a result of human activities reveal 

extinction rates at least hundreds of times higher than the background estimated from 

geological records (Pimm and Brooks 1999; Dirzo and Raven 2003). Biodiversity loss 

has an effect on ecosystem functioning (Lyons, Brigham et al. 2005; Worm, Barbier 

et al. 2006) and ultimately on society and human well being as society relies on the 

services that ecosystems provide (Diaz, Fargione et al. 2006). Consequently, 

conservation biologists face the moral as well as technical challenge of identifying 

tools that can reduce or halt the loss of biological diversity. One component of 

biodiversity loss is the extinction of species (Dirzo and Raven 2003). The most recent 

estimates by the International Union for the Conservation of Nature (IUCN) indicate 

that approximately 36% of the nearly 50, 000 organisms evaluated in the 2010 IUCN 

Red List are threatened with extinction (www.iucn.org). The task to develop projects 

aimed at preventing the extinction of species is clearly overwhelming. 

 The chief drivers of species extinction include anthropogenic large-scale 

habitat destruction or modification and introduced species competing and/or preying 

upon indigenous wildlife, particularly on island ecosystems (Spray and McGlothin 

2003; Blackburn, Cassey et al. 2004). Other factors contributing to the extinction of 

species or higher taxonomic groups include poaching for trade (Wright, Toft et al. 

2001; Pain, Martins et al. 2006) and diseases (Thorne and Williams 1988; Daszak, 

Cunningham et al. 2000; Smith, Sax et al. 2005). 

Psittaciformes: a highly threatened group of birds 
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Among birds, one of the most threatened lineages is the order Psittaciformes 

(Parrots and cockatoos) (Collar and Juniper 1991; Beissinger and Snyder 1992; 

Bennett and Owens 1997), with about 30% of all known species falling into various 

categories of conservation threat (Collar, Crosby et al. 1994; Pain, Martins et al. 

2006). Since the 70’s and 80’s a number of calls to develop conservation strategies for 

Psittaciformes have taken place (Gochfeld 1974; Snyder, Wiley et al. 1987; Evans 

1988; Forshaw 1989; Hicks and Greenwood 1989). Two major syntheses about the 

threats and conservation alternatives for psittaciformes have occurred: one targeting 

species from the Americas (Beissinger and Snyder 1992) and the most recent, 

addressing all threatened species globally (Snyder, McGowan et al. 2000). In both 

documents, understanding the multiple ecological and anthropogenic factors affecting 

psittacine biology is identified as the key to develop specific conservation 

management projects. 

Studies on the biology of psittacines and the multitude of threats affecting 

natural populations have resulted in the implementation of strategies aimed at 

improving the breeding performance of individuals in remaining populations (White 

and Vilella 2004; White, Abreu-González et al. 2005; White, Collazo et al. 2005; 

White, Collazo et al. 2005; White, Brown et al. 2006), increasing population sizes  

(Clout, Elliot et al. 2002; Vaughan, Nemeth et al. 2003), and expanding the number of 

individuals and populations via translocation (Wiley, Snyder et al. 1992; Snyder, 

Koenig et al. 1994).  

In recent years, studies on the biology of psittaciformes with conservation 

relevance have targeted aspects of their reproductive ecology, including nesting 

requirements (Heinsohn and Legge 2003; Murphy and Legge 2007; Ortiz-Catedral 
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and Brunton 2009) and mating systems (Ekstrom, Burke et al. 2007; Heinsohn, Ebert 

et al. 2007). However, the diversity of ecological and anthropogenic factors limiting 

productivity of natural and managed populations of parrots is far from fully 

understood.  

Predation is a significant limiting factor to reproductive success among 

Psittaciformes worldwide (Renton 1998; Gonzalez 2003; Murphy, Legge et al. 2003). 

The range of nest predators impacting breeding productivity of parrots includes 

reptiles (Koenig 2001) birds (Pizo 2008), and mammals (Renton and Salinas-Melgoza 

2004) incuding humans (Wright, Toft et al. 2001; Pain, Martins et al. 2006). In 

addition to native nest predators, several parrots have suffered from additional 

pressure of exotic nest predators, such as rats (Rattus spp), introduced by humans. 

The devastation caused by introduced predators into island ecosystems has reduced 

population sizes or caused the extinction of native psittacines on many insular sites, 

including Norfolk Island (Hill 2002), Macquarie Island (Taylor 1979) Puerto Rico 

(Snyder, Wiley et al. 1987), and mainland and offshore New Zealand islands (Higgins 

1999). 

 

Introduced mammals and threatened parrots in New Zealand 

The detrimental role of introduced nest predators on the productivity of New 

Zealand forest-dwelling parrots and other birds has been widely documented (Beggs 

and Wilson 1991; Lloyd and Powlesland 1994; O'Donnell 1996; Wilson, Karl et al. 

1998). Currently, intensive management to control or eliminate introduced predators 

through trapping, poisoning, and shooting is at the centre of the New Zealand 

conservation efforts (Towns and Broome 2003; Russell and Clout 2006). The 

mammal species that are the target of these control or eradication campaigns include 
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domestic cats (Felis catus), ship rats (Rattus rattus), Norway rats (R. norvegicus), 

kiore (R.exulans), and brushtail possums (Trichosorus vulpecula) (Graham and Veitch 

2002; Towns 2002; Towns and Broome 2003; Greene, Scofield et al. 2004; Russell 

and Clout 2006). Other managed introduced mammalian species increasingly being 

trapped or eradicated include goats (Capra hircus) (Campbell and Donlan 2005) and 

house mice (Mus musculus) (Veitch and Bell 1990; Veitch 2002). While positive 

effects of predator control on the expansion of parrot populations have been reported 

(Moorhouse et al. 2003; Ortiz-Catedral et al. 2009), little is known about the other 

factors that might affect parrot productivity.  

All New Zealand parrots are classified under categories of threat by the IUCN, 

ranging from ‘vulnerable’ such as red-fronted parakeets (Cyanoramphus 

novaezelandiae) and Antipodes Islands Parakeet (C. unicolor) to ‘critically 

endangered’ such as Malherbe’s parakeet (C. malherbi) and Kakapo (Strigops 

habroptilus) (www.iucn.org). Currently, a number of New Zealand parrot species 

persist throughout their historical ranges, albeit in lower numbers or fewer 

populations owing to the combined pressure of introduced mammalian predators, 

shooting and habitat modification (Higgins 1999). Examples include red-fronted 

parakeet, yellow-crowned parakeets (C. auriceps), Forbe’s parakeet (C. forbesi), kaka 

(Nestor meridionalis) and kea (N. notabilis) (Heather and Robertson 1996). A 

common approach often used in the protection of parrot species (and other fauna) in 

New Zealand is the translocation of a founder population to habitats were introduced 

mammals have been eradicated or undergo regular trapping/poisoning (Lloyd and 

Powlesland 1994; Berry 1998; Greene, Powlesland et al. 2004; Gaze and Cash 2008; 

Ortiz-Catedral and Brunton 2010). 
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Translocations in New Zealand  

A translocation can be described as the deliberate release of organisms within 

or outside their historical range with the aim of establishing additional populations 

(Griffith, Scott et al. 1989; Armstrong and McLean 1995; Seddon, Armstrong et al. 

2007; Armstrong and Seddon 2008). In New Zealand, translocations have been 

largely successful. Perhaps the most well known examples of translocations involve 

threatened birds such as kakapo (Strigops habroptilus) (Elliot, Merton et al. 2001), 

black robin (Petroica traversi) (Flack 1977) and South Island saddleback 

(Philesturnus carunculatus carunculatus) (Taylor, Jamieson et al. 2005) to island 

refuges. Such conservation efforts have resulted in population growth of these taxa 

(Hutching 2004) and have laid the foundation to incorporate translocation as a 

complement to conservation projects for an ever increasing number of species in New 

Zealand (McHalick 1999). 

Historically, translocations in New Zealand were developed as an emergency 

action to rescue relict populations of endemic species such as kakapo and saddleback 

(Lovegrove 1996; Hutching 2004; Powlesland, Merton et al. 2006). Recently however 

the potential use of translocations for non-native species as part of ecosystem 

restoration projects has been highlighted in New Zealand and overseas. For instance, 

Parker et al. (2010) discuss the potential ecological benefits of translocating the 

Australian quail (Coturnix ypsilophora) as an ecological replacement for the extinct 

New Zealand quail (Coturnix novaezelandiae) to locations around the country 

(Parker, Seabrook-Davidson et al. 2010). Similarly, the potential translocation of red-

crowned parakeets from New Zealand as surrogates to the extinct Lord Howe Island 

parakeet (Australia) has been discussed (Hutton, Parkes et al. 2007). Besides 
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ecological benefits, the multiple additional positive outcomes of carefully planned 

translocations have been outlined, for instance advocacy and community involvement 

(Galbraith and Hayson 1995; Parker 2008). 

At present, translocations in New Zealand take place as part of management 

plans developed for critically endangered species such as takahe (Porphyrio 

hochstetteri) (Jamieson and Wilson 2003) or as part of ecological restoration projects 

led by community groups aiming to restore pre-European bird communities on 

managed islands (Rimmer 2004; Parker and Laurence 2008) or fenced mainland sites 

(Ritchie 2002). During translocations, individuals are sourced from remnant 

populations, for instance rifleman Acanthisitta chloris from Codfish Island to Ulva 

Island (Leech, Craig et al. 2007); translocated populations, such as the transfer of 

saddleback from Tiritiri Matangi Island to Motuihe Island (Parker and Laurence 

2008) or captive populations, for example blue ducks (Hymenolaimus 

malacorhynchos) released at Egmont National Park (Oehler, Boodo et al. 2001), 

Brown teal (Anas chlorotis) released at Tawharanui Regional Park (Rickett 2010) and 

Kaka released in a number of locations across New Zealand (Pullar 1996; Greene, 

Powlesland et al. 2004). 

Translocations are an ever-improving field. Multiple translocations of some 

species such as New Zealand robins (Petroica longipes) and hihi (Notiomystis cincta) 

have made it possible to develop models to estimate the effects of harvest rates 

(Dimond and Armstrong 2007) and follow-up translocations (Armstrong and Ewen 

2001), and to refine translocation techniques, release methods (Castro, Minot et al. 

1995) and population surveying (Armstrong and Ewen 2001). Although these studies 

are valuable as they provide elements for planning future translocations of these 
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species, the findings can only be extended to a limited suite of taxa that share some 

biological traits with the species studied. This means that the multiple aspects of a 

translocation i.e. capture, aviary holding, transfer, post-release monitoring etc. would 

need to be adjusted for different species, rather than applying the same techniques 

across a range of taxa.  

Captive breeding for conservation translocations of parrots 

Captive breeding and translocation is a common conservation approach used 

for threatened and endangered parrots worldwide. Well known examples include 

Norfolk Island green parakeet (Cyanoramphus cooki) (Hicks and Greenwood 1989; 

Hill 2002), Puerto Rican parrot (Amazona vittata) (Snyder, Wiley et al. 1987), 

Yellow-shouldered Amazon (Amazona barbadensis) (Sanz and Grajal 1998), Orange-

bellied parrot (Neophema chrysogaster) (Holdsworth 2006) and Mauritius parakeet 

(Psittacula echo) (Malham, Kovac et al. 2008). 

For New Zealand parrots, no less than 23 translocations have occurred 

between 1966 and 2010 (Higgins 1999; McHalick 1999; Gaze and Cash 2008; Adams 

and Cash 2010; Ortiz-Catedral, Adams et al. 2010; Ortiz-Catedral and Brunton 2010; 

Ortiz-Catedral, Kearvell et al. 2010). Of these, approximately 12 used captive 

populations as a source. Most of these translocations are considered successful but 

two translocations, of captive-bred Antipodes parakeets (Cyanoramphus unicolor) to 

Stephens Island failed, and the species is no longer found at the release location. 

However, the reasons for failure are unknown. An example of a successful 

translocation of captive-bred parrots in New Zealand is the red-fronted parakeets 

released on Tiritiri Matangi Island (Higgins 1999). This is a vulnerable species 

endemic to New Zealand currently inhabiting mainly offshore islands free of 

introduced mammalian predators (Higgins 1999). In addition to remaining natural and 
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translocated wild populations, it is also bred in captivity by individuals and zoos 

under specific permits issued by the New Zealand Department of Conservation. Since 

the 1970s, there has been a growing interest in the potential for extensive captive 

propagation of red-crowned parakeets and their subsequent release into the wild 

(Dawe 1979; MacMillan 1990).  

  Red-fronted parakeets and yellow-crowned parakeets (Cyanoramphus 

auriceps) are often listed as desirable species in management plans for restoring areas, 

and translocation is cited as a means to establish a population of the species at island 

and mainland sites (Miskelly 1998; McQueen 2004; Hawley 2005). Despite their 

popularity both in captivity and in a translocation context, both species remain poorly 

studied and there is uncertainty about the main determinants of translocation success 

for New Zealand parakeets in general. It has been speculated that dispersal from 

release sites or lack of suitable habitat are important determinants of success in 

parakeet translocations (Dawe 1979; Gaze and Cash 2008). However, confirmed 

reports of parakeet dispersal from a release site are on the whole very uncommon 

(Ortiz-Catedral 2010) (see also Appendix 6), making it difficult to objectively assess 

the role of dispersal in determining the outcome of parakeet translocations. 

Furthermore, there are examples of thriving parakeet populations in habitats 

substantially different from the source of the founding flocks:  yellow-crowned 

parakeets have been transferred from Te Kakaho (Chetwoode Islands), an island with 

substantial cover of coastal broadleaf forest to Mana Island, with extensive grasslands 

(Adams and Cash 2010). In spite of the habitat differences, the population of yellow-

crowned parakeets on Mana is large (Adams and Cash 2010). 

It has also been suggested that the genetic makeup of founder flocks of 

parakeets might have an effect on the long-term persistence of translocated 
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populations established with small founder flocks. For instance, red-fronted parakeets 

on Tiritiri Matangi Island showed reduced hatching success over two breeding 

seasons (Ortiz-Catedral and Brunton 2008) which could be the result of inbreeding 

depression resulting from the small size of the founder flock (34 individuals) released 

between 1974 an 1977 (Dawe 1979). Although populations of New Zealand birds can 

be established with as few as 15 individuals (Taylor, Jamieson et al. 2005), it has been 

shown that bottlenecks of fewer than 150 individuals can cause increased hatching 

failure (Briskie and Mackintosh 2004). Bottlenecks in translocated populations can 

also compromise immunocompetence (Hale and Briskie 2007) making individuals 

more susceptible to pathogen infections (Tompkins, Mitchell et al. 2006). Thus, 

although small founder flocks can be used to establish new populations in the short-

term, their long-term persistence might require surplus transfers to compensate the 

detrimental effects of genetic isolation (Westemeier, Brawn et al. 1998). 

 Moreover, the captive environment can have detrimental effects on individuals 

and affect the outcome of translocations. Behavioural changes that reduce 

reproductive success have been reported in Puerto Rican parrots (Wilson, Wilson et 

al. 1997). Also, inadequate social interaction of ex-pet captive Scarlet macaws (Ara 

macao) with wild birds after release makes them unsuitable for translocation 

(Brightsmith, Hilburn et al. 2005). The effect of captivity on the outcome of parrot 

translocations in New Zealand and overseas however remains largely unstudied. 

Lastly, it has also been suggested that pathogens might have an effect on the 

viability of translocated parakeet populations. For example, the observed reduced 

hatching success reported in red-fronted parakeets inhabiting Tiritiri Matangi Island 

could be the result of a microorganism affecting incubating females because reduced 

health is often associated with limited reproductive success (Ortiz-Catedral 2006). In 
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addition, a number of exotic avian diseases have been identified by DOC as potential 

threats not only to remnant populations but also to translocated populations of New 

Zealand parrots (Jackson, Morris et al. 2000). 

 

Pathogens in the context of parrot translocations in New Zealand 

The relevance of pathogens in the context of translocations is being 

increasingly acknowledged in New Zealand and worldwide (Ballou 1993; 

Cunningham 1996; Parker, Brunton et al. 2006; Boyce, Weisenberger et al. 2011). 

The movement of individuals between populations changes the density and 

composition of faunal communities. For instance, restoring island habitats in New 

Zealand undergo sequential translocations of different animal species following 

eradications of mammals (Rimmer 2004; Parker and Laurence 2008). Such an 

approach has the potential of bringing novel pathogens into contact with species 

already present at the release site. Likewise, the individuals being translocated might 

come into contact with microorganisms at the release site that are not present at the 

source location. 

The information about the range of pathogens affecting New Zealand parrots 

is limited, while research about the effects of pathogens on the outcome of parrot 

translocations in New Zealand is practically non-existent. Some studies have 

documented the results of pathogen surveillance during translocations of New 

Zealand parrots or in translocated populations of parrots. For example Adams and 

Cash (2010) screened 27 yellow-crowned parakeets being transferred from Te 

Kakaho to Mana Island for Chlamydia, Salmonella, Yersinia, Campylobacter and 

Coccidia as well as Beak and Feather Disease Virus (BFDV). None of the individuals 
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tested positive for any of these pathogens. Also, 45 yellow-crowned parakeets being 

transferred from Long Island to Motuara Island were screened for avian malaria, with 

16% yielding positive results (Tompkins, Massey et al. 2008). However, the effect of 

avian malaria on the establishment of the new population on Motuara Island was not 

evaluated. Furthermore, 39 Kakapo on Codfish Island were screened for Salmonella 

and Campylobacter due to concerns that the critically endangered parrot could be 

exposed to Salmonella enterica because of the presence of House sparrows (Passer 

domesticus) at this location. All individuals tested negative for both bacteria 

(Brangenberg, McInnes et al. 2003). 

Besides native parrots, a couple of studies have reported the occurrence of 

BFDV in exotic Australian species in captivity (Ritchie, Anderson et al. 2003) or in 

feral populations (Ha, Anderson et al. 2007) in New Zealand. Although the risk of 

disease transmission is often cited as a reason not to release captive-bred parrots this 

area remains largely unstudied in New Zealand and overseas (Wiley, Snyder et al. 

1992; Jackson, Morris et al. 2000) and thus warrant further research. 

Immunocompetence and translocations 

 The ability of an individual to control microbial infections is known as 

immunocompetence and has three functional components: innate, humoral and cell-

mediated immunity (Norris and Evans 2000; Salvante 2006). A simple and reliable 

test to measure the strength of immunocompetence of an individual is the PHA test 

(Ewenson, Zann et al. 2003; Tella, Lemus et al. 2008), which reflects T-cell-mediated 

immunocompetence. Although this is only one of three components of the immune 

response, the PHA has widespread applicability due to its simplicity: it consists of 
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subcutaneous injection of phytohaemagglutinin and subsequent measuring of the 

swelling response at the point of injection (Smits, Bortolotti et al. 1999). 

 The strength of immunocompetence may play a significant role in the survival 

of a translocated individual. When released at a new location, an individual might 

encounter a different array or density of pathogens and its ability to mount an 

effective immune response would determine its chances of survival at a new site. 

Also, previous exposure to a pathogen might be an important determinant of survival 

(Boyce, Weisenberger et al. 2011). The strength of the immunocompetence response 

has been linked to genetic diversity (Reid, Arcese et al. 2003; Charpentier, Williams 

et al. 2008), which has lead to an increasing incorporation of immunological studies 

into conservation science (Tompkins, Mitchell et al. 2006; Hale and Briskie 2007). 

Conservation translocations often consist of founder groups of varying sizes 

(Swinnerton, Groombridge et al. 2004; Taylor, Jamieson et al. 2005), resulting in 

bottlenecks of different severity across a range of taxa. Thus, contrasting the 

immunocompetence of translocated individuals from sources varying in degree of 

genetic diversity can provide elements to refine translocation protocols when different 

sources of individuals are available, for instance captive and wild populations. 

 

Aims of the study and research questions 

 

 In its original form, this study was designed to: 

1. Determine the relationship between naturally occurring pathogens to 

survival and dispersal following translocation of captive-bred and 

wild-sourced red-fronted parakeets.  
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2. Determine the relationship between T-cell mediated immune 

response (assessed using the PHA test) to survival and dispersal 

following translocation of captive-bred and wild-sourced red-fronted 

parakeets. 

 

Thus, this study aimed at presenting the first attempt to simultaneously 

contrast the effects of source (captive vs wild), immunocompetence (using the PHA 

test) and pathogen load in a translocation context for a New Zealand bird species. 

Below I briefly present the general approach taken to answer the above questions. 

 

Study sites: release locations 

 Three sites undergoing ecological restoration were selected to release mixed 

flocks of captive-bred and wild-sourced red-fronted parakeets: Motuihe Isand, Rakino 

Island and Tawharanui Regional Park. These sites occur within the Auckland region 

and the islands lack introduced mammalian predators. Tawharanui Regional Park has 

a predator-proof fence that serves as a barrier to incursions of mammalian predators 

and a network of traps within the area is used to intercept intrusive individuals. 

Therefore, I sought to compare the success of three translocations of red-fronted 

parakeets on two islands (Motuihe and Rakino Island) and one peninsula (Tawharanui 

Regional Park) determining survival, dispersal and habitat use following translocation 

as well as immune response using the PHA test measured prior to release at the 

experimental sites. The Community Trusts associated with Motuihe Island and 

Tawharanui Regional Park provided financial support to aspects of the project.  

 

Source of captive-bred and wild Red-parakeets 
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 A number of aviculturists keeping red-fronted parakeets in the Auckland 

region were identified and approached about the project. Three aviculturists agreed to 

provide parakeets ranging from ages 1 to 2 years. It was agreed that prior to any 

releases and just before the PHA-related handling, a thorough disease screening 

targeting selected bacterial and viral pathogens would take place. The selection of 

bacterial and viral microorganisms to screen for was decided after consultation with 

members of DOC and New Zealand Wildlife Center for Conservation Medicine, 

Auckland Zoo. The microorganisms selected included: Campylobacter, Salmonella, 

Yersinia and BFDV. 

 The wild population selected as a source of parakeets was Little Barrier Island. 

The species is common at this site, it is located within the Auckland region and it has 

all the facilities to undertake the capture of parakeets and subsequent PHA challenge. 

Parakeets caught on Little Barrier Island would be subject to the same pathogen 

screening as the captive-bred parakeets and all tests would be completed at the same 

commercial lab. 

 For the bacterial pathogens, cloacal swabs would be collected and kept at 4ºC 

until analysis. For the BFDV 70 µl of blood collected by venipuncture of the brachial 

vein would be placed in plastic tubes containing 0.5 ml of lysis buffer. Also, two to 

four contour feathers would be plucked using tweezers and placed in paper envelopes 

until testing at the Equine and Parentage Genetic Services, Massey University. All 

parakeets used in this project would be banded with a single metal “D” band and up to 

three colour plastic bands following guidelines by DOC. 

 

Measuring immunocompetence in Red-fronted parakeets 
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Five captive-bred and five wild-sourced individuals would be injected 

subcutaneously in the patagium with a solution of 0.5 mg of phytohaemagglutinin 

dissolved into 0.1 mL phosphate-buffered saline solution, according to the 

methodology described in Tompkins et al. (2006). A control group of five captive-

bred and five wild-caught parakeets would be injected subcutaneously in the patagium 

with 0.1 ml phosphate-buffered saline solution only. Swelling at the point of injection 

would be measured every 6 hours during a 24-hour period. In between measurements, 

parakeets would be kept in pet-carry cardboard boxes padded with Kanuka (Kunzea 

ericoides) and provided food and water ad libitum.  

 

Post-translocation dispersal and survival 

 Ten parakeets per site used for the PHA challenge would have a 2g single-

stage transmitter (Holohil Systems, Canada) attached to their tails. Also, ten other 

parakeets not used as part of the PHA challenge would be mounted an identical 

transmitter in the same way. After release, the parakeets would be located by homing 

of strength signal using a hand-held antenna. When located, the location of parakeets 

would be recorded using a hand-held GPS unit. Monitoring following translocation 

would last for three months, the approximate duration of the battery life of the 

transmitters used. 

  

Changes to the original PhD project and methodology.  

In implementing the original thesis plan a number of difficulties and new 

opportunities arose and, in consultation with my doctoral committee, the research 

questions of this thesis were modified. Below I present a summary of the sequence of 

events and key obstructions to the original project and the new directions undertaken. 
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1. Failure to obtain a high-impact research permit from the New Zealand 

Department of Conservation (DOC) to use captive-bred red-fronted parakeets 

for experimental releases. 

I presented my PhD project to DOC in early August 2006 just after the 

start of my PhD studies. Extensive consultation with staff from the Auckland 

Conservancy, Auckland Region Area Offices as well as DOC Wellington 

Head Office took place between August and December 2006. In early January 

2007 I was informed that a project involving captive-bred red-fronted 

parakeets would not be approved owing to concerns about: a) the genetic 

makeup of the captive-bred parakeets (i.e. potential hybrids of avicultural 

interest rather than the “wild type” of the species) and b) potential pathogens 

from aviary birds that could spread to natural populations. However, DOC 

staff provided valuable feedback into the project including the suggestion of 

determining the extent of hybridization among captive stock of red-fronted 

parakeets in the Auckland region. The work done on Chatham Island 

parakeets, Forbe’s parakeets and their hybrids (Chan, Ballantyne et al. 2005; 

Chan, Ballantyne et al. 2006; Chan, Ballantyne et al. 2006) provided useful 

molecular markers that could be used in other New Zealand parrots. I 

approached the team at Victoria University of Wellington (VUW) responsible 

for the work on Chatham and Forbe’s parakeets to determine the feasibility of 

this approach for captive stock of red-fronted parakeets. VUM staff indicated 

that this molecular work was both risky and expensive and funding was 

limited this approached was abandoned and a new DOC permit application 

was submitted and obtained for the red-fronted parakeets to compare the role 
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of pathogen load and strength of immune response in survival and dispersal 

following translocation among wild-caught individuals. 

To compensate for the projects change in design, a proxy to captive-

bred red-fronted parakeets and DOC’s captive-breeding program for the 

critically endangered Malherbe’s parakeet were judged to be an excellent and 

available proxy. Furthermore, a new translocation of captive-bred Malherbe’s 

parakeets to Maud Island was taking place in February 2007, and I was able to 

incorporate this project into my PhD research. The one restriction was a 

limitation imposed by the DOC Recovery Group for the Malherbe’s parakeet 

on the handling of the translocated individuals (i.e. capture, sampling etc.) as 

this species is critically endangered. Thus, this aspect of my PhD was 

restricted to field observations on the newly released parrots on Maud Island 

and PHA response could not be included.  Nonetheless field-based research on 

such an unstudied species enabled me to providing information to refine 

translocation practices of parakeets in New Zealand. I aimed to document the 

breeding biology of captive-bred parakeets and conduct observations about 

their foraging behaviour following their release to the island. The DOC 

Nelson Area Office immediately provided permits I started fieldwork on 

Maud in March 2007.  The Maud Island research provided the first ever 

documentation of  breeding (including the entire nesting cycle) in the wild by 

captive-bred Malherbe’s parakeets. 

2. Delays in permitting process (paucity of information on red-fronted parakeet 

translocations) and logistical and technical difficulties.  

The permitting process for the translocations of red-fronted parakeets 

proposed by my study was substantially drawn-out (15 months) for a number 
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of reasons. Capturing and transferring 110 red-fronted parakeets to three sites 

around Auckland city (see Appendix 1) was considered risky by DOC. In 

particular, previous translocations of red-fronted, and yellow-crowned 

parakeets experienced high mortality during handling or aviary holding (cause 

unknown but assumed to be ‘stress’) and DOC were concerned this pattern 

would occur for my proposed project. No translocation of parakeets on this 

scale had ever taken place, and besides the capture and standard handling, a 

number of the caught parakeets would be handled further in order to assess 

their immune response. Given the limited information about translocations of 

this species (and in fact its general biology) and uncertainty about the 

technical challenges the project might convey, extensive consultation and 

revision was necessary prior to granting access to a source population.  

Furthermore, the source population I proposed: Little Barrier Island 

had not been used as a source for translocations of fauna since 1995. 

Accessing Little Barrier Island and removing 110 red-fronted parakeets 

required consultation with the iwi Ngati Manuhiri and Ngati Wai alongside 

technical and scientific consultation. Staff from DOC, the then Auckland 

Regional Council (ARC), New Zealand Center for Conservation Medicine, 

Auckland Zoo (NZCCM), Ngati Manuhiri and Ngati Wai Trusts reviewed the 

proposal. The total time from submission for consultation to granting of the 

permit lasted fifteen months. Five months were necessary for the iwi 

consultation alone. Such extended consultation period was never anticipated. 

Demonstrating that I could coordinate a large-scale capture of parakeets 

without significant mortality was difficult despite having significant 

experience at successfully handling red-fronted parakeets as part of my MSc 
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(see Appendices 8 and 9). Finally, the successful results of a trip to Raoul 

Island (see next paragraph) aided the permitting process. 

The opportunity arose to include red-crowned parakeets from Raoul 

Island into the PhD: specifically to determine baseline pathogens in another 

free-living population of the species (see Chapter 5). The March 2008 field 

trip to Raoul Island was coordinated by staff from DOC, Mark Hauber (co-

supervisor) and research student Stefanie M. H. Ismar (both from Auckland 

University). Red-fronted parakeets were nowadays common on Raoul Island 

and capturing and processing health data on these parrots provided an 

important reference for the pathogen load analysis planned for Little Barrier 

Island. I took the leading role in this data collection, analysis and writing (see 

also section about “Chapter outline and preparation of peer-reviewed 

papers”) and this research formed part of my PhD thesis. The fieldtrip to 

Raoul Island was a success and  I captured and sampled 100 parakeets without 

parrot mortality (see Chapter 2). 

Nevertheless, during this extended  permitting process period I 

conducted both the Maud and Raoul Island research, and gathered  and 

published all the available information about recent translocations of red-

fronted parakeets (including my previous research) and try to identify the 

factors that contributed more significantly to the success or failure of previous 

translocations (Appendices 8 and 9). 

 

3. Evidence of psittacine beak and feather disease (PBDF) on Little Barrier 

Island and mortality of parakeets during aviary holding. 
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Permission to assess the strength of the immune response of a subgroup of 

parakeets was given on the condition that prior to injecting PHA to a group of 

parakeets I would inject a placebo to a single individual and demonstrate it did 

not suffer weight loss or death.  During the first two days of capture on Little 

Barrier Island (May 2008), a number of parakeets were seen with feather 

abnormalities that appeared to conform to PBFD, a disease of parrots and 

allies caused by the Beak and Feather Disease Virus (BFDV) and was later 

confirmed by testing at New Zealand Wildlife Health Centre, Massey 

University (see Chapter 6). At the time, the disease was known to occur in 

aviary birds in the Auckland Region (Ha, Anderson et al. 2007) but no reports 

from native parrots existed. These observations represented an exciting but 

unanticipated development for my PhD research given its focus on the role of 

the natural load of pathogens in parakeets and its relationship to survival and 

dispersal following translocation. However, the most extreme cases of feather 

loss I observed on Little Barrier Island were so severe that the individuals 

could barely fly and for animal welfare and ethical reasons birds with severe 

feather abnormalities (see picture in Chapter 6) could not be included in any 

translocations and they sampled and then released back in site. Sample 

collection for Salmonella, Yersinia and Campylobacter was underway as part 

of the project (see Chapter 5) and a batch of 10 samples, including abnormal 

feathers was sent to the Equine Parentage and Genetic Services Centre, 

Massey Universtity in Palmerston North on May 9th. The Auckland 

Conservancy and DOC Head Office were notified immediately of the 

abnormal plumage of parakeets and the samples being sent for testing.  
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By May 13th we had captured 43 red-fronted parakeets that were kept 

in two aviaries awaiting transfer to Motuihe Island. Of these, eleven had been 

subjected to a PHA test following the success of the saline solution test (no 

weight loss over 24hours) of a single parakeet (see Appendix 7). The same 

day I found five dead parakeets in one of the aviaries. None of the dead 

individuals had been handled as part of the PHA test indicating that extended 

handling was not the likely cause of death. As part of the conditions of my 

research permit by DOC, the dead parakeets were sent for necropsy to the 

New Zealand Wildlife Health Centre, Massey University. The same day I 

received the test results for BFDV, confirming the presence of the virus in 5 

individuals.  

Prior to the discovery that the deaths were due to heavy metal 

poisoning from the new cages, a conservation approach was taken and stress 

of capture/handling/captivity was suspected and the remaining live birds were 

transferred and the PHA tests haltered.  This followed urgent discussions with 

the rangers, my supervisor and staff from DOC to reach a consensus.  

Unfortunately, on May 14th, a further 10 parakeets were found dead and 

immediately all remaining live birds were captured and placed in transfer 

boxes and sent to Motuihe Island (see Chapter 3). Although the PHA test was 

suspended I did measure the immunocompetence of 11 parakeets (Appendix 

7). The results of the necropsy on 15 parakeets revealed heavy metal 

poisoning in 13 individuals, all of which came from a single aviary. Two 

individuals had head traumas, possibly the result of hitting the aviary walls 

while flying to seek refuge. 
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The finding of heavy metal poisoning in parakeets was very 

controversial at the time. Legally, the results of the necropsies are the 

intellectual property of the Wildlife Health Centre, Massey University that 

carried out the analysis (under agreement with DOC) despite the material 

beiing collected as part of my project and the analyses funded by my PhD 

funds. Unfortunately an agreement on the use of these could not be reached to 

date (see Chapter 8). However, the mortalities of parakeets in the aviaries 

were not the result of mishandling but the holding cage design and materials 

and of direct relevance to improving translocation practices of parakeets in 

New Zealand.  

Despite incomplete PHA trials, I had collected samples to test for 

bacterial pathogens (see Chapter 5) and I had evidence of beak and feather 

disease virus (BFDV) in a wild population (see Chapter 6). Further, I had 

evidence of lack of immune response on a parakeet infected with BFDV (see 

Appendix 7). These data provided the basis for a collaboration with staff from 

the University of Canterbury to molecularly characterize the strain of BFDV 

found on Little Barrier Island parakeets (Chapter 7).  

 

4. Loss of study site  

Although the translocation to Motuihe Isand and Tawharanui Regional Park 

proceeded, the translocation to Rakino Island was complicated by the absence 

of a community support group and private land ownership. I presented the 

project during a visit to Rakino Island and regular correspondence with 

landowners and DOC. By February 2008 we had the consent of 91 of the 92 
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landowners on Rakino Island but the view of the one dissenting landowner 

halted the translocation after 2 years of planning. 

The last chance was to conduct the PHA test on a flock of parakeets 

destined to Tawharanui Regional Park and a fieldtrip to harvest parakeets on 

Little Barrier Island was hampered by bad weather.  Nonetheless, I found 

funds to complete the lab work required to molecularly characterise the strain 

of BFDV found on Little Barrier Island and lab work started in May 2009 to 

compensate for the lost opportunity to measure immunocompetence in 

parakeets. 

Given both constraints and opportunities outlined above, I re-structured my thesis as 

follows: 

a) Document the natural re-colonisation of red-fronted parakeets on Raoul Island 

(chapter two) 

b) Conduct a translocation of red-fronted parakeets from Little Barrier Island (a 

remnant population) to Motuihe Island (a restoring site) (chapter three) 

c) Identify and characterise nesting sites and breeding behaviour of translocated 

captive-bred Malherbe’s parakeets (chapter four) 

d) Conduct a survey for selected bacterial and viral pathogens of conservation 

concern for New Zealand parrots (chapters five to seven) 

 

Valuable management approaches have resulted from flexible research 

approaches that tackle unanticipated issues as they appear in the course of a given 
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parrot conservation project (Snyder, Wiley et al. 1987; Juniper 2002). As difficulties 

and opportunities arose in the course of my own project, I kept such perspective in 

mind. To make the most of the data resulting from a multifaceted project ranging 

from natural history data, reproductive biology and preliminary research about 

pathogens among native New Zealand parrots, I re-structured my thesis as described 

above. The common thread between such seemingly disparate themes was the need to 

provide basic management recommendations for the improvement of parakeet 

conservation in particular and New Zealand parrots in general (see Chapter 8).  

 

Chapter outline and preparation of peer-reviewed papers 

My PhD was submitted as a thesis based on publications, in accordance with the 

terms outlined in the Handbook for Doctoral Study, Massey University. Except for 

the introduction and general discussion chapters, the thesis is presented as a series of 

published peer-reviewed papers. As explained in previous section, the original project 

experienced multiple challenges leading to changes in research approach. To 

effectively tackle the number of issues and opportunities arising during my research I 

reached out for multiple collaborations with individuals from a number of institutions 

around New Zealand and overseas. The collaborations that have resulted have been 

lead by me and resulted in multiple co-authored publications. My leading role in all 

cases consisted included preparation of the permits for data collection (see Appendix 

1), obtaining funds for data analysis, taking the leading role in data analysis and 

interpretation, manuscript preparation and dealing with all comments, suggestions and 

criticisms brought up by editorial panels of the six papers that conform this thesis plus 
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two book chapters (Appendices 2 and 3) and four other peer-reviewed papers 

included as Appendices 4 to 7. Detailed contributions for each chapter follow. 

Chapter two has been published in the peer-reviewed journal Conservation Evidence. 

This paper introduces a key concept for the management of New Zealand red-fronted 

parakeets: the potential of recolonisation following the eradication of introduced 

predators. In addition to my supervisors, this paper was published with two other co-

authors: Stefanie M. H. Ismar (The University of Auckland) and Karen Baird 

(Department of Conservation). Both co-authors assisted with field data collection in 

the remote Kermadec Archipelago. Their previous work on that area made it possible 

to visit Raoul Island and helped put the paper in the context of island conservation. 

The same input was provided for the preparation of chapter five. For this paper I was 

responsible for data collection on Raoul Island. I coordinated the capture and 

sampling of parakeets in the field with the assistance of a team of 2-4 volunteers. The 

idea for this paper was my own and accordingly I prepared the manuscript, circulated 

it to co-authors  and coordinated and decided on the in the inclusion of comments and 

suggestions for the final draft.  I then dealt with all the editorial requirements and 

corrected the page proofs. 

Chapter three has also been published in the journal Conservation Evidence, co-

authored with my supervisors. This paper is linked to chapter two as it describes the 

successful translocation of red-fronted parakeets to an area free of introduced 

mammalian predators and their subsequent un-assisted dispersal to a nearby site. The 

fieldwork associated with this paper made it possible to develop three other chapters. 

For this paper, I was responsible for the organisation of the required fieldtrips, 

parakeet capture and data collection. I was also responsible of data analysis and 
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manuscript preparation. As with the previous and following chapters, I dealt with the 

editorial comments from submission to publication of the work. 

Chapter four has been published in the peer reviewed Australian Journal of Zoology. 

This chapter documents the breeding biology of captive-bred Malherbe’s parakeets 

and discusses a common feature found among translocated populations of New 

Zealand parakeets: the diversity of nesting sites used by breeding pairs. This paper 

was co-authored with Jonathan Kearvell (Department of Conservation) who provided 

perspective and assistance with data collection in the field. John also provided 

numerous unpublished observations of mainland Malherbe’s parakeets; necessary for 

preparing a comprehensive discussion on this critically endangered species. I was 

responsible for permit preparation, organisation of fieldtrips to Maud Island, data 

collection (i.e. observations of parakeets) database keeping and data analysis as well 

as preparation of the manuscript and the subsequent addressing of comments by the 

editorial panel and review of page proofs.  

Chapter five has been published in the peer reviewed New Zealand Journal of 

Zoology. During the translocations described in chapter three, samples were collected 

for analysis of naturally occurring pathogens among parakeets. To maximise the 

scope of this paper, another co-author was invited to collaborate: John Ewen 

(Zoological Society of London). John had previously screened parakeets for bacterial 

parasites and his experience was important to delineate the relevance of negative 

findings in the context of parakeet management and translocation of birds in New 

Zealand. I was responsible of data collection on Little Barrier Island, Raoul Island and 

Tiritiri Matangi Island. I was also in charge of literature review and data analysis as 
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well as preparation of the manuscript. I also dealt with editorial comments and 

reviewing page proofs. 

Chapter six has been published in the journal Emu: Austral Ornithology. In this paper, 

the first evidence of beak and feather disease virus (BFDV) occurring in a wild 

parakeet population in New Zealand is presented. This paper was co-authored with 

Kate McInnes (DOC). Kate assisted with data collection in the field and funding for 

analyses in chapter six and chapter seven. Once more, I was responsible for data 

collection and interpretation of the test results. I was also in charge of preparing the 

manuscript for publication and dealt with editorial comments and reviewer’s 

criticisms. 

  Chapter seven has been published in the journal Archives of Virology. This paper 

describes BFDV genomes found in parakeets sampled during the research described 

in chapters three and six. This paper is co-authored with seven colleagues. In addition 

to my supervisors and Kate McInnes, co-author from chapter six, this paper benefited 

from the input of Melanie Massaro and Arvind Varsani from the University of 

Canterbury, Brigitta Kurenbach from Genøk Centre for Biosafety and Darren P. 

Martin from the University of Cape Town. These co-authors assisted with the 

processing of a large number of samples in the lab and the associated electrophoresis 

analyses. Also, they assisted with the analysis of results.  

Finally, chapter eight identifies and discusses lines of research necessary for an 

integrated approach to the conservation of New Zealand native parakeets with special 

emphasis on management of BFDV. For this paper, I was responsible for data 

collection and lab work at the University of Canterbury and preparation of the 

manuscript. Given the authority of Arvind Varsani in the field of virus research, we 
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agreed on having him as the author for correspondence. Both Arvind and I dealt with 

the editorial comments from submission until the publication of the paper. 

 

Chapter structure 

Chapters two to seven are reprints of published papers in peer-reviewed journals. The 

journal page number appears either in the bottom center of the page, upper left hand 

side, or upper right hand side. The page numbers referred to in the table of contents is 

displayed in the lower right hand side throughout the thesis. The material in all 

chapters has been prepared following the journal guidelines and as a result section 

headings and the use of common names differs between chapters. For instance, in all 

but chapters two and three there is a “methods” section. In chapters two and three this 

section equals to “action” in accordance to the manuscript guidelines from this 

journal. Despite these differences, every chapter consists in general of an abstract, 

introduction, methods, results and discussion. 

The internationally accepted “red-fronted parakeet” (www.birdlife.org) has been used 

for chapters one, three, six, seven and eight. However, in chapters two and five the 

common name used within New Zealand “red-crowned parakeet” has been preferred 

following advice from journal editors and colleagues as the material was published in 

a more “local” journal. In chapters one, four, seven and eight the internationally 

accepted “Malherbe’s parakeet” (www.birdlife.org) has been used. Also the species is 

also known as “orange-fronted parakeet” or “orange-fronted kakariki” the 

internationally accepted name was used following advice from the journal editor. 
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The overall aims of this PhD thesis were to gain insights into the biology, 

reproduction, and the naturally occurring pathogens of free-living New Zealand 

parakeets, and provide relevant theoretical context and practical information to 

conservation planning and management. The thesis accomplished these aims, through 

extensive planning, field work, analyses, and publication in the peer-reviewed 

literature, even though several planned experimental translocations of parakeets to 

understand in detail the role of captive vs. field source, pathogen load, and 

immunocompetence could not be completed (see Chapter 1 for details). The thesis 

therefore is representative of a multi-faceted project which encompasses critical and 

noval aspects of natural history (Chapters 2 and 4), applied management (Chapter 3), 

baseline research on pathogens (Chapters 5 and 6) and molecular analysis of a viral 

pathogen (Chapter 7). These results represent a significant advancement in our 

understanding of parakeet translocations and provide a robust foundation for refining 

current translocation practices of New Zealand psittaciformes. In this concluding 

chapter I provide a synopsis and discussion of my work and key recommendations for 

management and directions for future research.  

 

Animal translocations and the value of the current multi-faceted study 

 The use of translocations to improve the conservation status of endangered 

fauna has gained widespread popularity around the world (Conant 1988; Griffith, 

Scott et al. 1989; Franklin and Steadman 1991; Komdeur, Bullock et al. 1991; Oehler, 

Boodo et al. 2001) and occupies a preeminent position among insular ecosystems in 

the Pacific Ocean such as Hawaii (Fancy, Snetsinger et al. 1997; Tweed, Foster et al. 

2006; Reynolds, Seavy et al. 2008), French Polynesia (Kuehler, Lieberman et al. 

1997), Cook Islands (Robertson, Karika et al. 2006) and New Zealand (Lloyd and 
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Powlesland 1994; Armstrong and McLean 1995; Armstrong, Castro et al. 1999; Gaze 

and Cash 2008). Besides the establishment of additional populations of endangered 

species, translocations have served to advance scientific knowledge in a number of 

areas (Parker 2008), including: adaptive harvesting from sources for multiple release 

locations (Dimond and Armstrong 2007), physiology of stress during translocation 

(Letty, Marchandeau et al. 2000; Teixeira, De Azevedo et al. 2007; Dickens, 

Delehanty et al. 2009), philopatric behaviour (Clarke and Schedvin 1997; Banks, 

Norrdahl et al. 2002; VanHeezik, Maloney et al. 2009), habitat use (Armstrong and 

Ewen 2002) to name a few. 

  The variety of themes referred in the previous paragraph serve as an example 

of the multitude of factors affecting the translocation process. Although ideally 

translocations should be carefully structured studies to address specific questions 

(Seddon, Armstrong et al. 2007; Armstrong and Seddon 2008), the reality is that 

numerous translocations occur without even documenting the implementation of the 

process (as highlighted in Robertson, Karika et al. 2006). For instance, prior to the 

completion of this thesis, the available information about the issues related to the 

translocation of New Zealand parakeets was limited and consisted mostly of personal 

communications from managers/scientists. Experience gained during the research 

presented here indicates that unanticipated issues arising at all stages of the 

translocation process (i.e. implementation, harvest and transport, post-release 

monitoring) offer valuable research opportunities that can serve to improve the 

practice of translocation. I adopted a multi-faceted approach and established multiple 

collaborations (see Chapter 1) in an attempt to maximise the outcomes of the various 

themes that conform this thesis, ranging from natural history to the molecular 

characterisation of a viral pathogen using two native New Zealand parakeets as study 
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models. The relevance of the research presented in this thesis can be thus divided into 

two aspects: 

  

Establishment of new populations of parakeets 

 

Population increase and expansion of native species are two outcomes 

intuitively perceived from conservation initiatives aimed at eradicating or controlling 

introduced predators (Ritchie 2002; McQueen 2004; Hawley 2005). Although 

increases in population numbers of native species following eradication/control 

actions have been reported (Graham and Veitch 2002; Moorhouse, Greene et al. 2003; 

Veitch, Miskelly et al. 2004), the range expansion of species of conservation interest 

following control of introduced species is poorly documented. Two examples include: 

bellbirds (Anthornis melanura) reaching Tawharanui Regional Park following large-

scale control or invasive mammals at this site (Brunton, Evans et al. 2008); Also, 

bellbirds, whiteheads (Mohua albicilla) and red-fronted parakeets presumably have 

established resident populations around the Wellington area following translocations 

to Karori Wildlife Sanctuary (Miskelly, Epson et al. 2005). 

In this thesis, I have documented a case of a population increase and 

expansion to a previously unoccupied area by Red-fronted parakeets following the 

eradication of cats and rats (Chapter 2). Also, I have presented evidence of a 

successful translocation of Red-fronted parakeets from a wild population to a 

restoring island (Chapter 3, Appendix 3). Lastly, I have also presented evidence of 

short-distance dispersal and successful breeding of Red-fronted parakeets from 

Motuihe Island to Motutapu-Rangitoto Islands shortly after a translocation of the 

species to the former site (Chapter 3). These examples show that parakeet populations 
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can be established at least in the short-term by natural dispersal of parakeets following 

the eradication of predators translocation from the wild, dispersal to a restoring site 

close to were parakeets have recently been translocated. Such short-term assessment 

of population establishment is based on the evidence of successful breeding, 

determined by direct observation of active nests and fledglings of two parakeet 

species on Raoul, Motuihe and Maud Islands. Thus, the implications of my research 

to the expanding field of parakeet translocations consist of providing the first 

evidence of the natural recolonisations of parakeets onto restoring habitats (Raoul 

Island and Motutapu Island) as well as documenting the establishment of a new 

parakeet population following the classical translocation approach (Motuihe Island).  

 

I have also shown in this thesis that the successful establishment of yet another 

population of the critically endangered Malherbe’s parakeets using captive-bred 

individuals is a reality (Chapter 4, Appendix 2). Research in psittaciformes indicates 

that whenever possible, wild individuals should be used for translocation projects 

(Wiley, Snyder et al. 1992) and the use of captive-bred individuals as secondary or in 

situations were wild populations no longer exist or are too small to withstand harvest 

(Derrickson and Snyder 1992; Wiley, Snyder et al. 1992; Wilson, Kepler et al. 1994; 

Juniper 2002). In the New Zealand context, a number of captive-breeding programs 

for endangered species have been developed with the aim of improving the 

conservation status of birds (West, Tisdall et al. 1995; Holmes and Caskey 2001; 

Greene, Powlesland et al. 2004), reptiles (Blanchard 2002) and invertebrates (Winks, 

Fowler et al. 2002). My contribution in this area relates to my observations on 

Malherbe’s parakeets on Maud Island in Chapter 4. The information I present, 

highlights previously undocumented feature of captive-bred New Zealand parakeets 



 102 

released into the wild including successful breeding at an early age (see Table 1, 

Chapter 4) and use of native and exotic food items present at a restoring site (see 

Appendix 4). In addition to these observations I have also provided evidence of use of 

diverse nesting sites in an island setting, which was previously known for Red-fronted 

parakeets (Ortiz-Catedral and Brunton 2009) but not for Malherbe’s parakeets 

(Kearvell 2002). A large body of evidence in endangered psittacines indicates that 

nesting sites are a crucial resource (Snyder, Wiley et al. 1987; Igag 2002; Juniper 

2002; Heinsohn, Murphy et al. 2003; Vaughan, Nemeth et al. 2003; Walker, Cahill et 

al. 2005; Murphy and Legge 2007; Pizo 2008). Not surprisingly, nest management is 

often cited as a key element to consider when planning conservation management for 

psittacines worldwide (Snyder, McGowan et al. 2000). Although behavioural studies 

of Malherbe’s parakeets are limited  (Kearvell, Young et al. 2002, Appendix 5) my 

own observations during the project presented here indicate that captive-bred 

Malherbe’s parakeets share what is considered normal reproductive features to wild 

parakeets (see Discussion Chapter 4). Further, my own research on Malherbe’s 

parakeets indicate that captive-bred individuals not only use diverse sites for 

successful nesting, but also make use of diverse food items in contrast to previous 

views about the species (Kearvell, Young et al. 2002; van Hal and Small 2005). The 

value of such information from a management perspective is that not only captive-

breeding provides a valuable tool to establish new populations of this species to aid its 

recovery and conservation (see Appendix 2) but also, a larger suite of potential 

release sites might exist given the apparent phenotypic plasticity of captive-bred 

Malherbe’s parakeets released on Maud Island (Chapter 4). In this sense, my 

contribution to the management of this critically endangered species consist of having 

laid groundwork on the biology of captive-bred parakeets released onto an island, 
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stressing the high reproductive potential of the species on an offshore island (Chapter 

4) and the need to evaluate the recovery potential of the species under current 

management to ensure the the long-term persistence of the species  (Chapter 4, 

Appendix 2). 

 

Baseline research on parakeet pathogens 

 

My research has also shown that at least one of four pathogens of conservation 

concern for native New Zealand parrots occurs in the wild. This has been the result of 

the most thorough baseline research on pathogens affecting wild populations of Red-

fronted parakeets. My sampling efforts resulted in the analysis of samples from two 

wild populations (Little Barrier Island and Raoul Island, Chapters 5 and 6) as well as 

one translocated population (Tiritiri Matangi Island) (Chapters 5). The pathogen 

revelaed during these sampling efforts, is represented by a previously unknown 

genome of the beak and feather disease virus (BFDV) detected at a prevalence of 28% 

in the sampled parakeets on Little Barrier Island (Chapters 6 and 7). These findings 

combined indicate that whilst the technical resources necessary for establishing 

further parakeet populations exists and can be successfully applied (i.e. eradication of 

pests, capture and transfer of wild parakeets, captive breeding etc.), management of 

pathogens in the context of parakeet translocations is an arising challenge in need of 

attention. My own research did not assess the effects of BFDV on survival of 

individual parakeets following translocation, however research on other New Zealand 

species serve as a lesson of the potential effects pathogens might have in a 

translocation context. For instance, during a translocation of Hihi to Mokoia Island in 

1994, Hihi were transferred from Little Barrier Island to Mokoia Island in the middle 
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of Lake Rotorua as part of the conservation strategy for the species (Armstrong, 

Castro et al. 1999). The individuals transferred appear to establish successfully in the 

short term as indicted by foraging and reproductive activities but mortality remained 

high during the three years following releases (Armstrong, Castro et al. 1999). A 

study on recovered hihi corpses revealed Aspergillus fumigatus infection in 66% of 

the individuals examined (Alley, Castro et al. 1999). Such finding led to the 

development of a hypothesis linking Aspergillus fumigatus and hihi mortalities as a 

plausible explanation for the high mortalities observed in adult birds, resulting in the 

removal of hihi from Mokoia Island and subsequent transfer to Mt. Bruce and Kapiti 

Island in 2002 (Low 2010). However, a competing hypothesis has been developed, 

linking Aspergillus infection to a higher susceptibility of hihi to predation by 

Morepork (Ninox novaezelandiae), resulting in high adult mortality rather than a 

“death by Aspergillus only” (Low, 2010). Despite the ultimate explanation for the 

phenomena observed on the population of hihi on Mokoia Island, this example serves 

to illustrate the relevance of considering pathogens in a translocation context as 

important management decisions (i.e. the removal of hihi) can arise from it.  

The role of infections pathogens and diseases in the conservation of 

endangered species in general (Cleveland, Hess et al. 2002) and of translocated 

(Cunningham 1996; Gartrell, Jillings et al. 2006) and captive populations in particular 

(Wolff and Seal 1993; Wilson, Kepler et al. 1994; Brown, Holdsworth et al. 1995) is 

increasingly being acknowledged. However, the causal link between pathogens, 

diseases and species extinctions has been debated due to the paucity of evidence 

obtained through rigorous studies (Smith, Sax et al. 2005). Nevertheless, there is 

mounting evidence in New Zealand (Bell, Carver et al. 2004) and overseas of the 
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primary role of diseases behind dramatic vertebrate population declines (Hawkins, 

Baars et al. 2006) or extinctions (Wyatt, Campos et al. 2008). 

The occurrence of beak and feather disease virus (BFDV) in a wild population 

of a New Zealand parakeet is likely to reshape the progression of parrot translocations 

throughout the archipelago. As discussed in chapter six, BFDV infection causes 

immune suppression rendering infected individuals more susceptible to potentially 

lethal pathogens (Todd 2000). In support to this view, the preliminary PHA essay I 

conducted during my PhD shows a relationship between BFDV and no T-cell-

mediated immunocompetence (Ortiz-Catedral, 2010). Available evidence indicates 

BFDV is transmissible both horizontally (between related or unrelated individuals) as 

well as vertically (from parent to offspring) (Rahaus, Desloges et al. 2008). Thus, 

exposure of populations or species to bfdv as an unintentional byproduct of 

translocations should be avoided in future translocations by following stringent 

quarantine protocols. Exposure to BFDV can occur as a result of confinement of 

infected and non-infected individuals in aviaries prior to translocation, as part of a 

captive breeding program or during the release on areas where more than one parrot 

species is considered in management plans for translocation (Ritchie 2002; McQueen 

2004). Besides red-fronted parakeets (Chapter 6), BFDV has been detected in captive 

kea (Nestor notabilis) (Raue, Johne et al. 2004) but to date there are no studies on the 

effect of BFDV in native New Zealand parrots or their response to treatment. 

Alongside quarantine measures, strategic studies on the effects of BFDV in New 

Zealand parakeets should be carried out particularly in critically endangered species 

such as Malherebe’s parakeets and kakapo (Strigops habroptilus), ideally integrating 

conservation biologists and veterinary scientists (see Directions for Future Research). 
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Directions for future research 

 The New Zealand parrot fauna is unique. Its eight species are endemic 

(Heather and Robertson 1996; Boon, Kearvell et al. 2000; Boon, Daugherty et al. 

2001; Kearvell, Grant et al. 2003) and currently all of them are classified under 

categories of threat (www.iucn.org). During this project I have been fortunate to 

witness the establishment of two additional populations of Red-fronted and 

Malherbe’s parakeets, while at the same time provide elements for planning of future 

translocations. Considering the results of my own research I have identified two 

general areas in need of research in the context of parakeet translocations and 

conservation. Research on these two areas is likely to provide valuable elements to 

facilitate the establishment of future parakeet populations, contributing to reduce the 

extinction risk of New Zealand parakeet populations.  I discuss these briefly below: 

 

1. Role of dispersal in the outcome of parakeet translocations in New Zealand 

Dispersal from release site can have a significant effect in outcome of 

translocations. Studies on captive-bred and wild-sourced birds have shown 

that considerable dispersal from the target conservation area can occur (Clarke 

and Schedvin 1997; Fancy, Snetsinger et al. 1997; VanHeezik, Maloney et al. 

2009), which can reduce the efficiency of conservation translocations aimed at 

establishing new populations or supplementing remaining ones. During the 

course of the present research, the dispersal from the release location (Motuihe 

Island) back to the source population (Little Barrier Island) of one red-fronted 

parakeet was recorded (Ortiz-Catedral 2010). Also, dispersal to an adjacent 

site were mammalian predators are being controled (Motutapu Island) was 

registered (Ortiz-Catedral and Brunton 2010). However, it is still unclear to 
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what extent the dispersal away from release locations is a determinant of 

success for parakeet translocations in New Zealand. Ideally, future 

translocations of parakeets should attempt to quantify the number of 

individuals dispersing beyond the target conservation area and if possible 

identify methods that could reduce or halt dispersal. For instance, soft-released 

birds might be less likely to undertake long-distance movement than hard-

released individuals (Wiley, Snyder et al. 1992). Also, source (i.e. captive vs 

wild) might affect site fidelity. In Kaka, it has been documented that captive-

bred individuals show higher site fidelity than wild individuals (Berry 1998). 

During my own research, I encounter captive-bred Malherbe’s parakeets 

released on Maud Island starting breeding activities within a month of their 

release and at an early age (see Table 1, Chapter three), but given the access 

restrictions in this study site (see Methods, Chapter three) I was unable to 

quantify what proportion of the released individuals engaged in breeding 

activities and what proportion dispersed away from Maud Island. Further, 

during the translocations of Red-fronted parakeet I carried out during my 

research (Chapter 3) successful breeding at the release site and nearby 

Motutapu were registered, however it is unknown what proportion of 

parakeets were lost to dispersal to the source site (Appendix 6). Thus, ideally 

future research should target the effect of source, release methodology and site 

fidelity of New Zealand parakeets sourced from the wild or from captive-

breeding facilities. 

 

2. Determining the current distribution of BFDV among populations of parrots in 

New Zealand  
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Determining a “disease front” is an important step for conservation planning 

of threatened species affected by infectious diseases (Bell, Carver et al. 2004; 

Hawkins, Baars et al. 2006; Bode, Hawkins et al. 2009). For New Zealand 

parrots, preliminary work has identified infectious avian diseases that could 

potentially affect the conservation status of natural populations (Jackson, 

Morris et al. 2000) but the current geographic distribution of these is 

unknown.  As discussed in Chapters 6 and 7, an important infectious pathogen 

that could affect threatened New Zealand Psittaciformes is BFDV. In this 

thesis it has been established that the virus occurs in at least one natural 

population in the Auckland region, although it is unclear at this stage whether 

this represents a viral agent present in New Zealand historically or a recent 

introduction resulting from Australian imports of species of avicultural 

interest. In spite of that, an important new stage in conservation planning and 

translocations of parrots in New Zealand is the demarcation of the current 

spread of BFDV among free-living populations of Psittaciformes. Given the 

recombinant nature of ssDNA viruses, such as BFDV spread among different 

species of parrots is a possibility (Varsani, Regnard et al. 2011). Thus, the 

accidental exposure of New Zealand parrots of conservation interest to 

recombinant BFDV strains during movements of individuals from source to 

release site, should be a high priority in planning of conservation projects for 

New Zealand parrots. It would be unwise for instance, to translocate captive-

bred Malherbe’s parakeets to a location within the dispersal range of Red-

fronted parakeets from Little Barrier Island since the chances of Malherbe’s 

parakeets coming into contact with BFDV would increase. Viral infection has 

the potential of becoming yet a further threatening process for such critically 
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endangered species. 

 The potential unintentional exposure to pathogens during conservation 

management has long been highlighted (Conant 1988; Griffith, Scott et al. 

1989; Griffith, Scott et al. 1993; Woodford 1993). Further, for other 

psittacines threatened with extinction, particularly those for which captive-

breeding is an important component such Orange-bellied parrot (Neophema 

chrysogaster) (Commonwealth of Australia 2005), Norfolk Island Parakeet 

(Cyanoramphus cookii) (Hill 2002) and Mauritius parakeet (Psittacula echo)  

(Malham, Kovac et al. 2008) disease and pathogen management is a central 

element in the recovery of populations. Moreover, the disastrous effects of 

virulent pathogens among immunologically naïve populations, and island 

species is well documented (van Riper, van Riper et al. 1986; Thorne and 

Williams 1988; Smith, Sax et al. 2005; Wyatt, Campos et al. 2008).  Yet, 

pathogen management in the context of parakeet translocations in New 

Zealand is an arising field. The results I have presented in this thesis warrant 

further work on the current distribution and potential spread of BFDV and 

other pathogens that might affect parakeets. 

 

  

In general terms, translocations of psittacines have had limited success, owing 

to the slow sexual maturation and pairing of some of the most endangered species 

(Snyder, Wiley et al. 1987; Derrickson and Snyder 1992), limited supply of suitable 

nesting cavities (Snyder, Wiley et al. 1987; Juniper 2002) and food resources (Snyder, 

Wiley et al. 1987) loss of individuals to predators (Brown 2000; White, Collazo et al. 

2005), maladaptations resulting in suboptimal social behaviour (Brightsmith, Hilburn 
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et al. 2005) and mortalities caused by individuals colliding with man-made structures 

(Juniper 2002). Although there are no documented examples of pathogens causing 

parrot translocations to fail, timely management of pathogens and diseases of captive 

and free-living populations of endangered parrots is repeatedly stressed as a key 

element to consider when developing strategies for parrot conservation including 

translocations (Wilson, Kepler et al. 1994; Hill 2002; Commonwealth of Australia 

2005; Deem, Noss et al. 2005; Deem, Ladwig et al. 2008).  

New Zealand parakeets have high reproductive potential (Ortiz-Catedral and 

Brunton 2008; Ortiz-Catedral, Kearvell et al. 2010) and attain reproductive status at 

an early age (Greene 2003; Ortiz-Catedral, Kearvell et al. 2010). Furthermore, New 

Zealand parakeets can nest successfully in a variety of nesting sites readily available 

in restoring areas providing these are free of mammalian predators (Ortiz-Catedral 

and Brunton 2009; Ortiz-Catedral, Kearvell et al. 2010) which limit their breeding 

success (Kearvell, Young et al. 2002; Greene 2003). Moreover, New Zealand 

parakeets have broad diets and consume native and introduced plant species (Greene 

1998; Kearvell, Young et al. 2002; Ortiz-Catedral and Brunton 2009). Also, in at least 

one study (Ortiz-Catedral, Kearvell et al. 2010) no evidence of maladaptive behaviour 

has been found. Lastly, New Zealand parakeets occur and are currently managed 

away from significant human settlements or structures such as offshore islands. Thus, 

it becomes clear that translocations will continue to be central to parakeet 

conservation in New Zealand given that the biological features of the species 

facilitates them to establish in restoring habitats. However, greater emphasis on the 

potential threats posed by pathogens such as decreased immunocompetence (Ortiz-

Catedral 2010) should be developed to understand how dramatically pathogens and 

diseases could affect the outcome of translocation efforts. 
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In conclusion, the work I have presented in this thesis constitutes a 

comprehensive body of knowledge that benefits conservation practice opens, up 

directions for future research and significantly improves the published record on 

parakeet biology and management in New Zealand. 
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APPENDIX 1 

Proposal to translocate 110 red-fronted parakeets from Little Barrier Island to three 

sites in the Auckland Region. 

 

Proposal sent to DOC 

Note: The original format of the translocation proposal template has been kept 
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Applicants are required to cover the costs of processing their application. A 
processing fee deposit of $380 + GST, is payable in advance. The Department will 
consider your application and supply you with an estimate of further charges that may 
be incurred to process your application. Application processing fees are not 
refundable if your application is unsuccessful. 
 
Applicants will be advised if further information is required before this application 
can be fully processed by the Department. The Department recommends that the 
applicant contact the relevant Conservancy Officer to discuss the application prior to 
filling in this application form. 
 
Office Use Only Application processing fee deposit $  received on:        /      /       
  
 
A. The Applicant 
 
Applicant (company/individual in 
full) 

Luis Ortiz-Catedral (PhD Student) 

 
Research Institute Ecology and Conservation Lab, Institute of Natural 

Resources, Massey University 
 
Contact Person Dianne Brunton (PhD Supervisor) 
 
Postal Address Ecology and Conservation Lab, Institute of Natural 

Resources, 
Building 5, Oteha Rohe, Massey University, 
Albany Campus, Private Bag 102-904 North Shore 
Mail Centre, Auckland 

 
Phone 4140800 ext 41197  Cell 

Phone 
0210733351  

E-
mail 

l.ortiz-
catedral@m
assey.ac.nz 

 
 
B. The Area 
 
Describe the areas of your operation in detail (eg track names and hut names) and 
attach map. Identify the status of the area(s) (ie national park, conservation area, 
forest park, recreation reserve etc). If you are unable to identify the areas or you do 
not know them, seek the assistance of departmental staff. 
 
LOCATION STATUS 
Little Barrier Island (Hauturu) (The source) Scientific Reserve 
Motuihe Island (Experimental site) Recreation Reserve 

Department of Conservation 
Te Papa Atawhai  

High Impact, Research and 
Collection Application Form  
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Tawharanui Open Sanctuary (Experimental site) Regional Park 
Rakino Island (Experimental site) Privately owned  

 
 
C. Details of Proposed Activity 
 
What is the proposed activity? Include details of the reason for the collecting or 
undertaking research. (Append a copy of the research outline. Include FORST 
programme reference if applicable.) 
 
ACTIVITIES ON THE SOURCE (LITTLE BARRIER ISLAND) 
-Harvesting of 110 red-crowned kakariki (Cyanoramphus novaezelandiae) on Little 
Barrier Island, for translocation to Motuihe and Rakino Islands and Tawharanui Open 
Sanctuary (experimental sites).  
-Attachment of tail-mount transmitters to a group of 55 red-crowned kakariki to be 
released at experimental sites. 
-Quantification of immune response in a group of 55 red-crowned kakariki using the 
phytohemagglutinin (PHA) skin test. 
ACTIVITIES ON EXPERIMENTAL SITES 
Release of red-crowned kakariki according to the following design: 
 
Motuihe Island: 
Age: Adults 
Sex ratio: Even sex ratio 
Number of individuals: 40 
Proposed dates for translocation: 9th May-17th May 2008. 
 
Tawharanui Regional Park: 
Age: Breeding adults 
Sex ratio: Even sex ratio 
Singles/pairs: see above 
Number of individuals:  40. 
Proposed dates for translocation: 9th August-17th September 2008 
 
 
Rakino Island: 
Age: Breeding adults 
Sex ratio: Even sex ratio 
Singles/pairs: see above 
Number of individuals: 30. 
Proposed dates for translocation: Late April-Early May 2009. 
 
Unlike other transfers of kakariki, intense monitoring will follow after release. A 3-
year monitoring program is guaranteed since this translocation is part of a PhD by the 
applicant (L. Ortiz-Catedral). Birds will be monitored once a week for the first two 
months after release and twice per month thereafter for one year. After this period, 
monthly visits to release sites will follow. If individuals are found dead, corpses will be 
collected for necropsy to establish cause of death. If skins or skeletons are in good 
condition after necropsy these will be deposited at the Auckland War Memorial 
Museum. The monitoring programme has three components: 
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Radio tracking 
Broadcasting of calls 
Distance sampling 
Monitoring of breeding 
Radio tracking: First two months after release (approximate battery life of tail-mount 
transmitters). Release sites will be visited on a weekly basis and location of the birds 
will be determined by homing on signal strength. Recorded data will include date, time, 
bird identification, location, perch type (plant species, height above the ground, 
vegetation type). The software “Ranges V” will be used to analyse radio-tracking data. 
Broadcasting of calls: once per month from month three of release. A variety of 
kakariki calls will be played for 5 minutes (2 minutes calls, 1 minute break and 2 more 
minutes play) along main tracks to cover most of the area of the release sites. Playback 
spots will be located every 100 meters.  
Distance sampling: Once per month outside the broadcasting period. A total of 25 
transects (100 m long each) will be randomly chosen on Motuihe and Rakino Island. 
On Tawharanui Peninsula a total of 50 transects will be chosen given the larger area of 
this site. These transects will be walked once per month and any kakariki seen will be 
recorded. The perpendicular distance from the kakariki to the observer will be 
estimated using a laser rangefinder. Detectability of kakariki will be analysed using the 
programme DISTANCE (Buckland, Anderson et al. 2001). 
Estimates obtained from broadcasting and distance sampling will be compared to 
determine the most effective monitoring technique for newly translocated populations 
of kakariki. 
Monitoring of breeding: During late spring throughout early autumn potential natural 
nesting sites will be inspected on an opportunistic basis. In addition, Saddleback 
nesting boxes placed on Motuihe Island will be inspected twice per month. Also, 
kakariki exhibit a series of stereotypical nesting behaviours that make nest-finding a 
straightforward task. Potential breeding pairs will be identified by opportunistic 
observations of pre-nesting behaviours such as cavity inspection, pair roosting, 
courtship feeding, and aggressive displays towards conspecifics in or around potential 
nesting sites. Natural nests will be located by inspection of tree cavities, rock crevices, 
vegetation clusters, trunks and burrows for signs of kakariki activity (i.e. droppings, 
feathers, egg shells). For every natural nest found, location and plant species will be 
recorded. Nests will be visited at least once per week to document nest development 
and success. For a detailed summary of research methods refer to approved permit 
DOC permit Ak-19621-FAU. 
 
 
 

 
Please describe the methods of collection / research.  
RED-CROWNED KAKARIKI HARVESTING 
It is proposed to capture a total of 110 red-crowned kakariki on Little Barrier Island 
(Hauturu) using standard mist-netting techniques over three main harvesting sessions. 
The duration of the harvesting sessions will vary between seven to fourteen days since 
good weather is required to operate mist-nets. It is anticipated that target numbers will 
be reached within 9 mist-net days. One transfer per site (or two per site if target 
numbers are not obtained) is proposed and no further releases are planned at this stage. 
Capture and transfer is proposed to take place outside the breeding season, in late 
April-May 2008 (Motuihe Islands), late August-September 2008 (Tawharanui Regional 
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Park) and finally late April-May 2009 (Rakino Island).  
Adults will be favoured for translocation to minimise any age-related mortality. An 
even sex ratio will also be targeted. Kakariki will be weighed, measured and given a 
unique combination of colour and metal bands. Kakariki will be held in an aviary 
already constructed on Little Barrier Island. All handling and sampling will adhere to 
methods approved by the Animal Ethics Committee of Massey University (application 
under evaluation).  
Once the mist-nets are erected, one to two team members will check it continuously to 
ensure any trapped birds are removed as soon as possible in order to minimise stress. It 
is known that parakeets are susceptible to handling, with mortality reported in yellow-
crowned parakeets and red-crowned parakeets (Terry Greene, pers. comm., 2004) and 
Chatham Islands red-crowned parakeet X Forbes parakeet (Dan Tompkins, pers. 
Comm., 2007). Therefore, minimising handling time will be a priority. 
Following capture, all parakeets will be measured, weighed, given a unique 
combination of metal and colour bands, and blood and feather samples will be taken, 
After individual parakeets have been processed they will be transferred to an on site 
aviary where a thick cover of branches and foliage will be installed inside the aviary to 
provide shelter. Also a mixture of natural foods (i.e. Coprosma, Mahoe, Cabbage tree 
berries) and artificial food (jam water, fruit, vegetables, millet sprays) will be provided 
ad libitum along with clean drinking water.  
It is anticipated that target numbers for each harvesting session will be obtained within 
nine days based on experiences from a disease screening trip to Little Barrier Island 
carried out 19th to 26th of February 2008 (L. Ortiz-Catedral, unpub.). Kakariki chosen 
for translocation will be thus held in captivity at the Little Barrier Island for up to nine 
days. During the translocation of this species from Kapiti Island to Matiu/Somes 
Island, kakariki were held on an aviary for nine days without showing adverse effects 
(Adams, Airey et al. 2003). If up to five parakeets die during holding at the aviaries, 
replacement individuals will be captured to reach the target number. However, if more 
than five parakeets die while at the aviary and time constrains prevent more captures, 
parakeets will be released despite a lower number than originally planned. If some 
kakariki die while in transit to release sites further captures might be considered but 
first necropsies will be performed on birds to establish cause of death. In previous 
translocation of kakariki mortalities have been minimal. 
 
PHYTOHAEMAGGLUTININ SKIN TEST 
During each harvesting session, a subgroup of parakeets will be held individually in 
pet-carry boxes lined with closed-cell foam with hessian over the foam so the parakeets 
can hold to it (Lyn Adams, pers. Comm., 2007). This subgroup will be used to quantify 
induced immune response by injecting subcutaneously into the patagium a solution of 
phytohaemagglutinin (PHA; 0.5 mg of phytohaemagglutinin dissolved in 0.1 mL 
phosphate buffered saline). This injection will cause local inflammation. Such swelling 
response will be measured using plastic callipers at 6, 12 and 18 hrs after injection. 
Handling during this period will be short, limited to the necessary time to measure 
swelling of patagium. Once measurements are completed and if the target number of 
parakeets has not been obtained, PHA treatment parakeets will be released into the 
aviary. In case the total number of parakeets has been obtained by the time the 
patagium measuring regime finishes then birds will be kept in the pet-carry box and 
released at experimental sites ( Motuihe Island, Tawharanui Peninsula and Rakino 
Island). 
The treatment with PHA on the parakeets will be used to analyse the correlation 
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between immune response of founders and survival, pairing, exploratory movements 
and breeding success. 

 
Purpose of 
collecting/research 

Research X Educational  Commercial Use  

       
Type of material to be 
collected/researched 

Live red-crowned kakariki 

  
Quantity of material to 
be collected/researched 

110 individuals for translocation 

  
How many people are 
involved in the research 
activity?  (please 
provide names of the 
field staff or assistants  
involved in the 
research) 

A team of up to 14 people per trip will visit Little Barrier 
Island. Of these at least 7 will be qualified wildlife 
researchers with experience in bird mist-netting, banding and 
blood sampling. Additional team members may vary in level 
of experience and they will assist as volunteers. The 
following people are likely to visit LBI during this project 
(apart from the applicant): 
Massey University:  
Dianne H. Brunton 
Weihong Ji 
Michael Anderson 
Marleen Baling 
Kevin Parker 
Doug Armstrong  
The University of Auckland:  
Mark E. Hauber 
Auckland Zoo, New Zealand Centre for Conservation 
Medicine: 
Richard Jakob-Hoff 

  
Proposed dates 7th May 

2008 
to 10th June 

2009 
Alternative 
dates 

 

      
 
 
Method of transportation to the site Arrival to Little Barrier Island by water 

taxi or in the Hauturu boat. Departure 
from Little Barrier Island will be via 
helicopter for three to four members of 
the party together with the collected 
birds. The rest of the party will depart 
the island via water taxi or the Hauturu 
boat. 

  
Will any of the material be used for genetic modification outside of gene 
sequencing for taxonomic purposes? (if yes, please attach ERMA application) 

N
O 
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Will any of the material or its DNA be leaving New Zealand? (yes/no) N
O 

  
If yes where will the sample be stored? Not applicable 
  
Please list any Department facilities that will 
be used 

Bunkhouse on Little Barrier Island 
Aviary on Little Barrier Island 

 
 
 
D. Identification of Actual and Potential Effects of Proposed Activity 
 
Please describe the direct and indirect effects that your proposal will have on the 
following conservation values.  Failure to complete this section may result in a 
decline of your application. All activities have effects.  
 
Describe the effect of your activity on the species or its habitat 
HARVESTING 
Study species 
Red-crowned kakariki will suffer temporary stress during mist-netting and handling (i.e. 
taking of measurements, banding). Also, the birds will suffer minor feather loss during 
handling in the net. After capture, birds will be transferred to an aviary already present 
on Little Barrier Island. Therefore red-crowned kakariki will also suffer temporary stress 
during visits to the aviary to provide additional food or clear water (or also when adding 
more birds to the aviary). Taking of measurements, banding and sampling (feathers and 
blood) will be performed under approved permit (PERMIT NUMBER HERE). 
Habitat of study species 
Mist-netting will be carried out mostly in the area known as “The flats”. Setting up mist-
nets will cause negligible disturbance (i.e. a few branches will be trimmed to fit nets, 
strings will be attached around trees). A number of branches carrying fruits will be cut to 
provide natural food to aviary birds. The species of plants chosen for this purpose are: 
Karamu Coprosma sp. 
Mahoe Melycitus ramiflora 
Ti Kouka Cordyline australis 
Mapou Myrsine australis 
Kanuka Kunzea ericoides 
Five-finger Pseudopanax arboreus 
Pohuehue Muehlenbeckia complexa 
Inkweed Phytolacca octandra 
In addition to these, other foods such as apples, millet sprays, jam, peas, carrot will be 
provided inside the aviaries. Branches of species with thick foliage will also be installed 
inside the aviary to provide shelter, some species useful for this are:  
Kanuka Kunzea ericoides 
Karo Pittosporum umbellatum 
Mamaku Cyathea medularis (only fronds) 
 
PHA SKIN TEST 
Red-crowned kakariki will suffer moderate stress during the PHA skin tests. This tests 
require handling of the kakariki, measuring of the thickness of both patagium (right and 
left, three times each) before injection of PHA using a digital micrometer. After 
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injection, thickness of the patagium will be measured again and repeated measures of the 
pathagium (three times at the time) will be performed at 6, 12 and 18 hours after 
injection. This tests produces temporary swelling of the patagium. During injection of 
PHA birds will experience momentary discomfort, not major than that caused by 
venipuncture when sampling for blood. 
 

 
Natural waterways or bodies of water? 
Minimal effect. Is it possible that some mist-nets will be placed close to waterways but 
research activities are unlikely to adversely affect these 
 
 

 
Any disturbance of native vegetation? 
Little disturbance mainly while preparing sites for mist-netting or choosing branches for 
aviary (see above). 
 
 
 
Disturbance to soils, wetlands or any other natural feature either during the initial 
start-up phase or on an ongoing basis? 
None 
 
 

 
 
Wildlife species either within or near the area where you want to operate? eg kea 
Non-target species will certainly be caught while operating mist-nets; these will be 
processed quickly (i.e. taking note of species, weight and standard measurements). 

 
Historic or archaeological sites? 
None 
 
 

 
What other visitor will be present?  Describe the effect of your activity on other 
visitors, whether they are on commercial tours or a private visit?  
Not applicable 
 
 

 
What aspects of your activity will be visible from within or adjoining the areas where 
you want to conduct your activity (please explain)? 
While placing mist-nets it is possible that some branches, fronds etc will be cut. Such 
minimal modification might be visible from tracks. 
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Is it possible that your activity will introduce weeds, including lake weeds, or seeds of 
weeds into the area (please explain)? 
Unlikely. Every field-work item will be inspected for seeds or invertebrates carefully 
prior to landing on the island. Members of mist-netting trips are familiar with DOC 
regulations regarding landing on Island reserves so the risks of introducing weeds or 
others is negligible 
 
 

 
What is the risk of fire from your activity (please explain)? 
None. No matches or lighters are carried while placing mist-nets. 
 
 

 
What noise will be caused by your activity (please explain)? 
There will be a lot of shouting between researchers, mainly if help is needed to process a 
bird quickly or to remove a mist-net. Apart from that, noise will be kept to a minimum. 
 
 

 
Is there any aspect of your activity that will effect current or future public access to 
the area (please explain)? 
It is likely that after release of the kakariki, the experimental sites will become more 
appealing for visit by tourists or local residents. In this regard the translocation of this 
species will enhance the visitation rate of these locations. 
 
 

 
What effects will your activity have on plants, animals or sites of traditional 
importance to Maori and who have you consulted over this matter? 
Ngati Manuhiri. Mr Terrence Hohneck (General Manager Manuhiri Omaka 
Kaitiakitanga Ora o Moko) has been consulted via telephone and he agrees with the 
objectives outlined in this proposal. So far his only request for this project to go ahead is 
full approval of the methods described in this application by the Department of 
Conservation and Animal Ethics Committe. He has also been offered the opportunity for 
a welcome ceremony when the birds arrive at release sites. 
THIS ASPECT OF THE PROJECT IS BEIGN LOOKED AFER BY THELMA 
WILSON (WARKWORTH OFFICE) 
 

 
Will your activity have any positive effects on natural or historic values (please 
explain)? 
Red-crowned kakariki are “destructive feeders and seed predators” crushing, husking 
and piercing food items before ingesting them (Higgins 1999), a common feature among 
parrots. Seeds and berries are mashed and crushed against the underside of the upper 
mandible (Forshaw 1989) and only in rare occasions seeds are eaten whole (Juniper and 
Parr 1998). This “destructive” feeding behaviour potentially plays an important role in 
seed production and recruitment dynamics of plants but has not been studied so far. 
Studies in American species however, suggest that predation of seeds by parrots is 
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related to forest diversity (Renton 2001). Thus, red-crowned kakariki might play a role 
as “ecosystem engineers” by affecting the composition and abundance of the seed bank 
and shaping vegetation communities.  
Tui (Prostemadera novaeseelandieae) are known to mimic red-crowned kakariki calls 
(Robertson 1996) and there are also anecdotal accounts of “kakariki-like” calls in the 
repertoire of Hihi (Rose Thorogood and Sarah Whiters, pers. comm.). It is thus likely 
that phonetic diversity (i.e. diversity of calls due to species present on a given area) 
might influence repertoire and dialect structure of forest birds. Therefore, red-crowned 
kakariki are likely to “enrich” the aural environment on Motuihe and Rakino Island and 
possibly the dialects of for instance saddleback (already on Motuihe and Tawharanui), 
bellbirds (Anthornis melanura) (already on Rakino) and kokako (Callaeas cinerea). 
Red-crowned kakariki are good flyers and are likely to disperse to adjacent areas such as 
Rangitoto, Motutapu etc which are currenly undergoing ecological restoration 
(http://www.beehive.govt.nz/ViewDocument.aspx?DocumentID=26100). The species is 
known to disperse from Tiritiri Matangi to Shakespear (Rimmer 2004).  
Furthermore, these translocations will establish additional populations of a vulnerable 
species in restoring areas with community involvement; therefore the potential for 
educational purposes is huge. Thus, the translocation of the species to Motuihe and 
Rakino is likely to positively affect other ecological restoration projects in the Auckland 
region. 
 
 

 
Will your activity promote understanding of conservation (please explain)? 
YES. This project has been designed to advance the ecological restoration of the 
experimental sites by translocating a vulnerable species (IUCN) to three areas within its 
historical distribution. These translocations has the following specific objectives: 
1. Establishment of three self-sustaining populations of red-crowned kakariki in areas 
undergoing restoration: Motuihe and Rakino Islands and Tawharanui Open Sanctuary. 
2. Range expansion for the species in the Auckland Region. 
3. Advance in biological knowledge of newly translocated populations of red-crowned 
kakariki 
4. Establishment of three accessible populations of red-crowned kakariki for scientific 
research and public recreational enjoyment. 
 
The proposed translocations supports two goals described in the New Zealand 
Biodiversity Strategy:  
1. Goal one “Enhance community and individual understanding about biodiversity, and 
inform, motivate and support widespread and coordinated community action to conserve 
and sustainably use biodiversity (…)”.  
2.  Goal three: “(…) Maintain and restore viable populations of all indigenous species 
and subspecies across their natural range and maintain their genetic diversity.” 
(www.biodiversity.govt.nz) 
The translocations are high-profile conservation activities that easily attract attention for 
media coverage. A story in the newspaper or on TV will certainly give an opportunity to 
the public to learn about conservation effort sin New Zealand and the collaboration 
between researchers in partnership with community projects and the Department of 
Conservation towards the preservation of New Zealand endemic fauna. 
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E. Measures to Avoid, Remedy or Mitigate 
 
Where you identified actual or possible adverse effects in your description, please 
also describe the actions you propose to take to avoid, remedy or mitigate those 
effects. 
 
Example: Weeds may be introduced on sampling equipment. Proposed action to avoid 
this: washing of sampling equipment before arriving in sampling area. 
 
Unnecessary stress or even dead during mist-netting and blood sampling of red and 
yellow-crowned kakariki and non-target species. Proposed action to avoid this: Only 
qualified individuals with experience in bird handling and blood sampling will process 
mist-netted birds. 
Given the novelty of the PHA trials on red-crowned parakeet and the uncertainty 
repeated handling will have on the birds, two precautionary steps will be followed: 
Before the PHA trials start, the injection of PHA and associated handling at 6, 12 and 18 
hours after injection will be studied in a single parakeet. If this individual shows any 
adverse effects or signs of high stress, or death the PHA trials will be suspended. If the 
experimental bird survives and does not show adverse effects 24 hours after treatment 
the trials will proceed.  
However, if during these experimental manipulations up to three parakeets die, PHA-
related handling will be immediately suspended and the experiment abandoned 
altogether 
On the day of translocation, parakeets will be captured inside the aviary and held in 
carton pet-carry boxes. From Little Barrier Island, parakeets will be taken by Helicopter 
to Motuihe and the target number for this locality released (40 parakeets). Later in the 
year, additional parakeets from Little Barrier Island (second harvesting trip) will be 
transferred from Little Barrier to Tawharanui Regional Park and finally a third 
harvesting session will take place to capture kakariki destined to Rakino Island during 
April-May 2009. 
The total numbers of parakeets used for the PHA treatment will be half of the founder 
flock per release site, namely: 
Motuihe Island: Founder flock of 40 kakariki, of these 20 will be used for the PHA 
treatment. 
Tawharanui Regional Park: Same as above. 
Rakino Island: Founder flock of 30 kakariki, of these 15 will be used for the PHA 
treatment. 
 
 

 
 
Thank you for your application. Please ensure that: 
 
* You have attached any maps, plans and additional information relevant to 
your application. 
* Your application processing fee deposit of $380 + GST is included with your 
application. 
 
If you have any queries on the application process, please contact the nearest 
Conservancy Office of the Department of Conservation. 
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I certify that the information provided on this application form and attached additional 
information is to the best of my knowledge true and correct: 
 
Signature of 
Applicant 

  Dated:  

    
Signature of Witness   Dated:  
    
Address of Witness  

 
This application is made pursuant to sections 17R and 17S of the Conservation Act 
1987 [and (where applicable) section 49 of the National Parks Act 1980/Section 59A 
of the Reserves Act 1977]. 
 
All costs relating to the application are payable by the applicant to the Department of 
Conservation (see section 60B of the Conservation Act 1987). 
 
Applicants should be aware that provisions of the Official Information Act may 
require that some or all information in this application be publicly released if so 
requested. 
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Translocation Proposal Template  
Return to SOP 
Go to Checklist 
Complete the template using the instructions, and do not delete the instructions. 

1. Translocation Summary  

Translocation Title Proposal for transfer of red-crowned kakariki (Cyanoramphus novaezelandiae) from 
Little Barrier Island “Hauturu” to Motuihe Island, Rakino Island and Tawharanui 
Regional Park. 
 

Translocation Overview The translocation of the red-crowned kakariki from Little Barrier Island is proposed: 

1. To establish three self-sustaining populations of red-crowned parakeets on 
Motuihe and Rakino Islands and Tawharanui Regional Park and for public 
advocacy. 

2. To advance the ecological restoration of these locations by translocating a 
vulnerable species (IUCN) to three areas within its historical distribution. 

3. To investigate the relationship of induced immune response and survival 
during translocation. 

4. To conduct research on the patterns of habitat use, social behaviour and 
reproductive success of translocated wild caught red-crowned kakariki. 

These translocations will be carried out with the support of the Motuihe Trust 
(Motuihe Island Restoration Project), Tawharanui Open Sanctuary Society, Massey 
University and private funds.  
 

Project Manager Luis Ortiz-Catedral PhD Student 
Ecology and Conservation Lab, Massey University 
Albany Campus, Private Bag 102-904 
North Shore Mail Centre, Auckland 
Phone 09 4140800 ext. 41192, Mobile 0210733351. 
 
Matt Maitland 
Open Sanctuary Coordinator 
Auckland Regional Council, Northern Parks 
PO Box 332, Orewa 
09 426 1200 or 0274 555 445 
 

Proposal Writer Luis Ortiz-Catedral. 
 

Lead Conservancy Auckland Conservancy. 
 

Affected Conservancy/ies Auckland Conservancy. 
 

RGM Concurrence RGM concurrence is required 
 

Inform RGM Translocations will be to locations where the species no longer exists but within the 
historical range of the species (Forshaw 1989; Higgins 1999).  
 
 

Translocation Approver Sean Goddard, Conservator, Auckland Conservancy. 
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Project Team 1. Luis Ortiz-Catedral: Luis has extensive theoretical and field-based research 
experience in parrot research in Mexico and New Zealand. Luis gained basic 
training in parrot research in Mexico in 2001 collecting data on the endangered 
Mexican endemic Lilac-crowned amazon (Amazona finschi) and from 2001-2002 
he collaborated in a project looking at the current distribution of the endangered 
Military Macaw (Ara militaris) in Western Mexico. Since 2004 he has studied 
translocated red-crowned kakariki on Tiritiri Matangi Island and since March 
2007 he has monitored translocated captive-bred orange-fronted kakariki 
(Cyanoramphus malherbi) on Maud Island. The latter species is New Zealand’s 
most endangered kakariki species. Since 2004 Luis has handled over 100 red-
crowned kakariki as part of his research and has conducted the most detailed 
study to date on the breeding biology of this species in a predator-free population 
(Tiritiri Matangi Island). This project was part of Luis’ Master of Science degree 
at Massey University. Luis’ research in New Zealand has been done under the 
supervision of Assoc. Prof. Dianne Bruton (Massey University) and advice of 
Terry Greene (Department of Conservation). Luis has ample experience in bird 
banding, blood sampling radio-tracking and mist-netting of birds (to date he has 
mist-netted and handled over 400 birds in the field). He has also been involved in 
two mist-netting trips to capture hihi (Notiomistys cincta) on Tiritiri Matangi 
Island for translocation to Ark in the Park, Auckland. Since 2006 Luis has been 
enrolled in a PhD in Conservation Biology at Massey University under the 
supervision of Assoc. Prof. Dianne Brunton, Assoc. Prof. Doug Armstrong 
(Massey University) and Dr. Mark Hauber (The University of Auckland). Luis’s 
PhD project investigates the ecology of captive-bred and wild-caught translocated 
red-crowned and orange-fronted kakariki. In addition to his PhD project, Luis 
studies the nest-attendance behaviour of the critically endangered Kakapo 
(Strigops habroptilus) through analysis of video footage. Luis’ background will 
provide valuable input in research design, and data collection and analyses. 

2.  Dianne Brunton: Assoc. Prof. Dianne Brunton has wide experience in bird 
ecology and behavioural ecology as well as statistical modelling. She has been 
involved in several translocations of birds and reptiles in New Zealand (six bird 
and three reptile translocations). Dianne has extensive field and theoretical 
experience with birds and reptiles and to date has supervised over 20 MSc and 12 
PhD projects. Dianne has also published over 16 papers in scientific journals. 
Currently, Dianne manages a captive-breeding facility of Duvaucel’s geckos 
(Haplodactylus duvaucelli) and Shore Skinks (Oligosoma smithi) established via 
translocation of wild individuals into captivity. Her strong theoretical background 
and ample skills in field-based research will be crucial for the development of the 
translocation of red-crowned kakariki. 

3.  Doug Armstrong: Assoc. Prof. Doug Armstrong is the leading scientist in 
translocations within New Zealand and chairman of the Oceania Section of the 
Reintroduction Specialists group. Doug’s research has focused on population 
dynamics of translocated New Zealand birds, mainly North Island Robins 
(Petroica longipes), saddleback (Philesturnus carunculatus) and Hihi 
(Notiomistys cincta).  
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Project Team (cont.) Doug’s role is highly valuable given his matchless knowledge of dynamics of 
translocated populations of translocated New Zealand birds. 

4. Mark Hauber: Dr. Mark Hauber has ample knowledge in bird behaviour and has 
published influential papers in this area. Mark has studied an ample spectrum of 
birds in North America and New Zealand including cowbirds (Icteridae), Grey 
warblers (Gerygone igata) and Australasian gannets (Morus serratus) to name a 
few. Mark has recently published a paper studying the maintenance of 
behavioural traits in captive chicks of the endangered New Zealand kaki 
(Himantopus novaezelandiae). Mark’s role is pivotal for the appropriate 
development of this project given his expertise in behavioural ecology, strong 
theoretical background, skills handling native New Zealand birds and his 
familiarity with data analysis. 

5.  Kevin Parker: Kevin is currently studying a PhD at Massey University. Kevin has 
worked as a consultant in numerous translocations of New Zealand birds and has 
unrivalled experience with mist-netting, bird handling and blood sampling. 

6.  Matt Baber: Matt has ample experience in the fields of restoration ecology and 
vertebrate monitoring. Matt has field experience with native New Zealand birds 
such as kokako (Callaeas cinerea) and Takahe (Porphyrio hochstetteri). Matt has 
worked as a Senior Environmental Policy Advisor for the Auckland Regional 
Council and is Chair of the Biodiversity Committee for the Motuihe Island 
Restoration Project. 

7. John Laurence: John is chairman of the Motuihe Island Restoration Project since 
2002 and has organised the weed programme on the island, volunteer program 
and funding as well as tree propagation and planting. John is also a very 
passionate conservationist. 

8. John MacKenzie: John owns a property on Rakino Island and since 2002 has 
monitored bait stations and tracking tunnels to alert on any invading animal on 
Rakino. He was awarded the Weedbusters award for individual excellence in 
2005 and is a highly committed naturalist. 
In addition to the people listed here, a group of volunteers will be part of mist-
netting trips and post-release monitoring. Volunteers will be assigned task on the 
basis of their level of experience with wildlife to maximise efficiency and ensure 
proper handling of birds. 

9. Matt Maitland: Matt is currently the coordinator of the Tawharanui Open 
Sanctuary, Auckland Regional Council (Feb 2007 to present) and is responsible 
for all aspects from strategic and operational planning; creation and maintenance 
of pest free environments; ecological restoration (including revegetataion, 
reintroductions, recovery of extant biota); manage community partnerships. He 
has been involved in translocations North Island robin (Tiritiri Matangi to 
Tawharanui); whitehead (Tiritiri Matangi to Tawharanui); Lead: NI brown kiwi 
(Motuora to Tawharanui Nov 07); Pateke (captive to Tawharanui (Feb 08 - May 
2010, application approved). His previous experience includes Rotoiti Nature 
Recovery Projet Team Leader, Department of Conservation, Nelson Lakes from 
1998-2006; oversight of all ecological restoration activities of high profile 
experimental mainland island; specific portfolio responsibility for reintroductions. 
Great Spotted kiwi (Gouland to Rotoiti 2004 and 2006); planning for mohua and 
SI saddleback. 

Emergency Translocation N/A. 
 

Temporary Translocation N/A. 
 

Species to be Transferred Species to be translocated: Red-crowned kakariki (Cyanoramphus novaezelandiae 
novaezelandiae). Not listed in (Molloy et al. 2002) but listed as “vulnerable” by the 
IUCN (species added in June 2005) (www.iucn.org). 
 

Source Location Little Barrier Island “Hauturu”. 
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Release Location Motuihe and Rakino Islands and Tawharanui Regional Park. All within the Auckland 
Region. 
 

2. Justification 

Refer to Chapter 2 

Need and Appropriateness 

There are two main objectives to this proposal. 
 

1. To establish self-sustaining populations of red-crowned kakariki on 
managed islands in the Hauraki Gulf and Tawharanui peninsula to support 
ecological restoration, advocacy and education. In addition these 
populations are likely to play a strategic role in the potential long-term 
natural dispersal of the species to adjacent sites given the geographic 
proximity of release islands to The Noises, Rangitoto and Motutapu Islands.  

2. To study in detail the establishment phase of translocated populations of 
red-crowned kakariki.  

 
New Zealand kakariki (Cyanoramphus spp) have experienced an ongoing decline 
since human colonisation in the archipelago and associated introduction of mammals 
(Higgins 1999). This genus of parrots is the one that has experienced more 
extinctions in the South Pacific to date with two extinct species and several 
subspecies (Taylor 1979; Taylor 1985; Forshaw 1989). At the time of European 
settlement, three species inhabited mainland New Zealand in addition to off-shore 
islands: the yellow-crowned kakariki Cyanoramphus auriceps, orange-fronted 
kakariki C. malherbi and red-crowned kakariki (C. novaezelandiae) (Forshaw 1989). 
While the first two still persist on mainland (albeit in a much reduced area especially 
for the orange-fronted kakariki), the red-crowned kakariki is currently restricted to 
Stewart Island and off-shore islands free of mammalian predators (Greene 1998).  
Models of extinction risk have been developed for vertebrates and the results show 
that habitat fragmentation and isolation between sub-units increase the extinction risk 
of a species (Reed 2004). It is therefore a matter of concern the currently fragmented 
and isolated distribution of remaining populations of red-crowned kakariki. 
Especially since the dispersal capacity to neighbouring populations, genetic 
connectivity and regulatory processes occurring at present in populations of red-
crowned kakariki are mostly provisional.  
Translocations are one way to expand the distribution of range-restricted species and 
also offer a unique opportunity to advance our knowledge of the regulatory 
mechanisms acting in populations (Armstrong, Davidson et al. 2002; Taylor, 
Jamieson et al. 2005). Translocation can also increase numbers of declining species 
when individuals are transferred to areas undergoing restoration such as Motuihe 
Island, Rakino Island and Tawharanui Reginal Park. The red-crowned kakariki has 
been repeatedly translocated into its historical range (i.e. Tiritiri Matangi, Cuvier and 
Matiu-Somes Islands) using captive-bred (i.e. Tiritiri Matangi) and wild-caught 
individuals (i.e. Matiu-Somes). However there is still uncertainty regarding the 
appropriateness of using captive bred vs wild caught kakariki (Ortiz-Catedral and 
Russell in prep.). 
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 It has been argued that captive-bred individuals show poor behavioural adjustment to 
new environments and hence higher mortality (Snyder, Wiley et al. 1987; Juniper 
2002), however there are abundant examples of successful translocations using 
captive individuals (Sanz and Grajal 1998; van Hal and Small 2005; Butchart, 
Stattersfield et al. 2006). A clear benefit of using captive-bred individuals is that the 
pressure on remaining populations can be reduced and it could be logistically more 
efficient (i.e. quarantine measures, availability of birds of known sex and age for 
release etc.). Despite the above, at present the use of wild-sourced individuals is 
preferred unless the genetic background of captive individuals is known (Rod 
Hitchmough and Pam Cromarty, pers. comm.). 
 

Context The wider context of the translocations outlined here is the increase in numbers and 
geographic expansion of the red-crowned kakariki within the Auckland Region and 
the potential long-term increase in the likelihood of natural dispersal to adjacent sites 
(i.e. The Noises, Rangitoto Island etc.). Within the same context we aim to develop 
models of population growth for the red-crowned kakariki at restoring habitats. 
Motuihe and Rakino Islands (in combination with ongoing research on Tiritiri 
Matangi Island by Luis Ortiz-Catedral) will serve as research units for a better 
understanding of the processes associated with translocation of native parakeets. 
These translocations will also help refine forthcoming transfers for this species as 
well as acting as surrogate models for rarer forms such as Orange-fronted kakariki 
(C. malherbi) and Forbes’ parakeet (C. forbesi). These translocations also for part of 
the Motuihe Restoration Plan. The red-crowned kakariki are listed in the Tawharanui 
Regional Park-Open Sanctuary Operational Plan 2000-2005 as a potential early 
candidate for translocation (Ritchie, 2002). Finally, these translocations are integral 
part of the PhD research project of Luis-Ortiz-Catedral. 

3. Outcomes and Targets 
Refer to Chapter 2 

Conservation Outcome(s) 1. Establishment of three self-sustaining populations of red-crowned kakariki in areas 
undergoing restoration: Motuihe and Rakino Islands and Tawharanui Regional Park. 
2. Range expansion for the species in the Auckland Region. 
3. Advance in biological knowledge of newly translocated populations of red-
crowned kakariki 
4. Establishment of three accessible populations of red-crowned kakariki for 
scientific research and public recreational enjoyment. 



 142 

Operational Target(s) Conservation  Outcome  
Establishment of three breeding populations of red-crowned kakariki at the following 
release sites: 
Motuihe Island 
Rakino Island 
Tawharanui Regional Park 
 
Operational Targets 
 
Motuihe Island 
April 2008 to April 2009 (Year 1): Successful transfer of 40 red-crowned kakariki to 
Motuihe Island. Evidence of survival of 60% of released individuals within the first 
three months after release. Evidence of survival of 60% of released individuals six 
months after release. Evidence of pairing and breeding within the first 12 months 
after release. 
 
May 2009 to May 2010 (Year 2): Evidence of recruitment of locally-bred fledglings 
into the breeding population (i.e. sightings of pairing and/or breeding).  
 
 
Tawharanui Regional Park 
September 2008 to September 2009 (Year 1): Successful transfer of 40 red-crowned 
kakariki to Tawharanui Regional Park. Evidence of survival of 60% of released 
individuals within the first three months after release. Evidence of survival of 60% of 
released individuals six months after release. Evidence of pairing and breeding within 
the first 12 months after release. 
 
October 2009 to October 2010 (Year 2): Evidence of recruitment of locally-bred 
fledglings into the breeding population (i.e. sightings of pairing and/or breeding). 
 
 
Rakino Island 
April 2009 to April 2010 (Year 1): Successful transfer of 30 red-crowned kakariki to 
Motuihe Island. Evidence of survival of 60% of released individuals within the first 
three months after release. Evidence of survival of 60% of released individuals six 
months after release. Evidence of pairing and breeding within the first 12 months 
after release. 
 
May 2009 to May 2010 (Year 2): Evidence of recruitment of locally-bred fledglings 
into the breeding population (i.e. sightings of pairing and/or breeding).  
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Research objectives Assessment of: 

1. Habitat use and foraging ecology of translocated red-crowned kakariki post-
release translocation.  

2. Population trends over time after translocation. 

3. Dispersal from release site. 

4. Relationship between immune response and survival. 
 

4. Strategic Directions 
Refer to Chapter 2 

Strategic Directions 
 
(DOC staff to provide 
relevant extracts from these 
documents) 

The proposed translocations support two goals described in the New Zealand 
Biodiversity Strategy:  
1. Goal one “Enhance community and individual understanding about biodiversity, 
and inform, motivate and support widespread and coordinated community action to 
conserve and sustainably use biodiversity (…)”.  
2.  Goal three: “(…) Maintain and restore viable populations of all indigenous 
species and subspecies across their natural range and maintain their genetic 
diversity.” 
(www.biodiversity.govt.nz) 

Management Plans and 
Strategies 

• Motuihe Restoration Plan 

• Conservation Management Strategy for Auckland 

• Tawharanui Regional Park-Open Sanctuary Operational Plan  
 
The relevant legislation to this proposal includes the following (NOTE: This 
section prepared with the assistance of Rosalie Stamp and Tim Lovegrove, 
Auckland Regional Council): 
Resource Management Act 1991, Conservation Act 1987, Local Government 
Act 1974, Local Government Amendment Act 1992, Local Government Act 
2002 and the Reserves Act 1977. 

Under the Conservation Act 1987, The New Zealand Department of Conservation is 
required to develop Conservation Management Strategies. For the Auckland 
Conservancy, Tawharanui is identified as having wildlife, vegetation and geological 
sites of significance. The Auckland Regional Council in conjunction with the 
Department of Conservation is implementing its Conservation Management Strategy 
with reference to Tawharanui Regional Park. 
Under the Reserves Act 1977, Tawharanui Regional Park is administered so that the 
public will have access to indigenous wildlife and the conservation value of the area 
is maintained.  
Under the Auckland Regional Council’s Regional Parks Management Plan 
(Auckland Regional Council 2003) the following actions are listed: 
2.Development of the park as an open sanctuary with initial focus beign given to 
enhancing and restoring existing habitats. Once habitat conditions are suitable, the 
feasibility of introducing birds which are currently rare or which are absent from 
the Auckland mainland will be investigated in conjunction with the Department of 
Conservation.  
3.Ecological restoration and enhancement through the: 
(…) introduction of flora and fauna formerly present but now absent ncluding a 
range of locally extinct bird species. 
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 Recovery Group There is no Recovery Group for the red-crowned kakariki 
 

5. Source Population 
Refer to Chapter 2 

Potential Sources Little Barrier Island “Hauturu”, Hen and Chicken’s Islands (Northland Conservancy), 
Stanley Island, Mercury Islands Group (Waikato Conservancy), Poor Knights Island 
(Northland Conservancy). 

Preferred Source 
 

• Little Barrier Island “Hauturu” is the preferred site due to its proximity to the 
release sites, the large population size of the resident population (which would 
allow the harvest of numbers proposed) and because the available evidence 
suggests that it represents the genetic type of the Auckland region (Boon, 
Kearvell et al. 2000).  

Effects of Removal The removal of 110 red-crowned kakariki from Little Barrier Island is not expected 
to affect significantly the viability of the source population. There are no current 
published estimates of population numbers on Little Barrier or any other population 
in the Auckland region. However, the species is known to occur at high densities 
even on small islands. For example, on Macauley Island (282 ha), Greene estimated 
population size for the Kermadec Islands subspecies (C. novaezelandiae cyanurus) 
8000 to 10 000 individuals (Greene, Scofield et al. 2004). Furthermore, the species 
has a high reproductive potential with clutches of up to nine eggs (Greene 2003) and 
up to seven fledglings in some nests on Tiritiri Matangi (Ortiz-Catedral 2006). Over 
two breeding seasons, Ortiz-Catedral (2006) found that the average number of 
fledglings was 2.55 per clutch (averaged between 30 nests). This suggests that even 
in a single breeding season, the harvested number of red-crowned kakariki could be 
replenished. During a recent visit to Little Barrier Island during February 2008 large 
numbers of red-crowned parakeets were noticed around the Titoki Point and West 
Landing. 
 

6. Establishment of Captive Fauna Populations 
Refer to Chapter 2 

Captive Fauna Population N/A. 

Fauna - Long Term Plans N/A. 
 

7. Establishment of Cultivated Threatened Flora Populations 
 

Flora – Long Term Plans N/A. 
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8. Release Location 
Refer to Chapters 2 & 6 

Legal Requirements Motuihe Island is an ongoing community restoration project led by the Motuihe 
Island Trust in partnership with the Department of Conservation (DOC). Motuihe is a 
Recreation Reserve in the Hauraki Gulf and its Restoration Plan includes the 
introduction of “ (…) compatible birds, reptiles and invertebrates including 
threatened species” (Motuihe Restoration Plan, 2005). Rakino Island is mostly 
privately owned with residential areas surrounded by rural blocks of roughly 10 
acres. Also two small DOC reserves occur on Rakino. Rakino Island’s land use is 
regulated under an approved community strategy by the Auckland City Council. 
Under this strategy, one of the key community issues is the “protection and 
enhancement of the island’s character and environment” 
(www.aucklandcity.govt.nz/council/documents/rakino). 
Under the local government Act 1974 Tawharanui Regional Park is freehold land 
owned by the Auckland Regional Council on behalf of the citizens of the Auckland 
region. The local Government Act provides for the management of regional parks in 
perpetuity by the Auckland Regional Council in accordance with approved 
management plans. Under this Act a Regional Park is “held in perpetuity for the 
purpose of protecting and preserving its intrinsic worth”  
 
All three sites meet the statutory land management purpose for release of red-
crowned kakariki.  
 
 

Ecological Requirements Red-crowned kakariki are generalists and occur in a wide variety of habitats from 
sub-Tropic to sub-Antarctic islands (Higgins 1999). They forage from ground level to 
tree canopies and have been observed to move between strata according to 
seasonality of food resources (Greene 1998). On Little Barrier Island, red-crowned 
kakariki occurs at all altitudes and forage in all vegetation types, seen more 
commonly in open vegetation (Greene 1998). On Tiritiri Matangi Island red-crowned 
kakariki successfully nest in all vegetation types (i.e. grassland, regenerating forest, 
remnant forest) and in a wide variety of nesting sites such as tree-hollows, rock 
crevices, bases of harakeke (Phormium tenax) and clusters of Pohuehue 
(Muelenbeckia complexa) from ground level to tree-tops (Ortiz-Catedral 2006). Red-
crowned kakariki were first transferred to Tiritiri Matangi Island between 1974 and 
1976, when more than 50% of the island’s area was covered by grassland (Dawe 
1979). The original number of birds was 84 (Dawe 1979). Currently their density on 
Tiritiri Matangi Island is estimated at 3 birds per ha, giving an approximate 
population size of 700 (D. Brunton and R. Stamp, unpublished). Numbers have 
increased since the eradication of kiore from this site (Graham and Veitch 2002).  
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•  Red-crowned kakariki feed on a large variety of buds, flowers, leaves, fruits and 
seeds (Forshaw 1989; Greene 1998). Some examples of food items include (based on 
Higgins (1999) and personal observations by Luis Ortiz-Catedral): FRUITS karamu 
Coprosma sp., Mahoe Melicytus ramiflorus, Ti Kouka Cordyline australis, Puahou 
Pseudopanax arboreus and Mapou Myrsine australis; LEAVES Pohutukawa 
Metrosideros excelsa, Pohuehue Muelenbeckia complexa, Kohekohe Dysoxylum 
spectabile; BUDS Harakeke Phormium tenax, Puriri Vitex lucens, Kanuka Kunzea 
ericoides; Manuka Leptospermum scoparium. They also feed on flowers and fruits of 
a large number of weeds such as inkweed Phytolacca octandra, nightshade Solanum 
americanum, Modiola caroliniana, Raphanus raphanistrum and Plantago lanceolata. 
Motuihe and Rakino Islands and Tawharanui Regional park have been visited to 
record plants that serve as foods for kakariki. Over 35 species where identified on 
Motuihe and at least 23 species of food plants on Rakino. On Tawharanui over 40 
species have been identified as potential food sources for red-crowned kakariki. Both 
islands and Tawharanui have large open areas in addition to regenerating vegetation 
and different degrees of remnant forest. The three sites experience continuous 
replanting of native species and several of the species selected for replanting also 
serve as foods for kakariki (i.e. mahoe, Carex spp., Mapou). In addition to native 
species, there are exotic orchad and/or garden plants that will potentially serve as 
foods (i.e. apples, prickly-pears). 
On the three sites, there are a large number of potential nesting sites including 
cavities in Pohutukawa, Puriri and Mahoe. In addition, along the coast a large 
number of crevices are found plus abundant clusters of harakeke and pohuehue, 
which also serve as nesting and roosting sites for the species. Furthermore, nesting 
boxes were installed on Motuihe to increase nesting sites of saddleback (Philesturnus 
carunculatus) and these are also likely to be used by kakariki. Both islands are free of 
introduced mammalian predators, except for a few old de-sexed domestic cats on 
Rakino Island (John Mackenzie pers, comm.). Both islands present therefore, suitable 
habitat for the translocation of the species. Tawharanui Regional Park is kept free of 
mammalian predators by means of a predator-proof fence. 

Species Distribution 

• Outside historic 
range 

Reinstatement 

Motuihe and Rakino Islands and Tawharanui Regional Park are within the historic 
range of the species (Higgins 1999). 
The red-crowned kakariki no longer exist at the release sites. At this stage the RGM 
has not been informed 
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1. Threats 

Management of Threats Potential threats: 
1. Domestic cats prey on red-crowned kakariki (Taylor 1979) and thus 

potentially represent a threat on Rakino Island. 
2. Disease transmission from Eastern Rosellas (Platycercus eximius) to red-

crowned kakariki. 
3. Disease transmission from potential migrant red-crowned kakariki (Tiritiri 

Matangi Island) to translocated individuals. 
4. Predation of ground-nests by natural predators (i.e. Pukeko Porphyrio 

porphyrio could potentially feed on eggs or nestlings). 
5. Predation of adults and juveniles by aerial predators such as Ruru Ninox 

novaeseelandiae and Australasian Harrier Circus approximans. 
6. Re-invasion of introduced mammalian predators (i.e. rats or cats crossing 

the redator-proof fence at Tawharanui, arrival of mammalian species on 
boats of visitors to Rakino and Motuihe). 

7. Currently Luis Ortiz-Catedral carries out research on Te Hoiere (Maud 
Island) and gets in direct contact with Orange-fronted kakariki (C. malherbi) 
and Kakapo (Strigops habroptilus). There is therefore a risk of disease 
transmission between native parrots in either direction (i.e. from red-crowns 
to orange-fronts and kakapo and viceversa). 

 
Management of threats 

1. Domestic cats held on Rakino Island are unlikely to increase in numbers 
since they are non-reproductive individuals. The pet owners of these cats 
will be required to keep them from roaming and maintain them well feed. 
Also, new cats are no longer allowed on Rakino (J. McKenzie pers. Com )..  

2. Risk of disease transmission will be minimised by assessing the current 
occurrence of diseases at source populations (i.e. Little Barrier and captive 
stock) and Tiritiri Matangi Island in collaboration with Richard Jakob-Hoff 
from the New Zealand Centre of Conservation Medicine.  

Eastern Rosellas occur at low densities on all sites but are nevertheless likely to 
associate with red-crowned kakariki (i.e. flocking at foraging sites, roosting 
sites). At this stage nothing is known about the health status of eastern rosellas at 
release sites. This species occurred on Tiritiri Matangi Island and was commonly 
seen foraging with red-crowned kakariki (Morag Fordham, pers. comm.). The 
species is now seen only rarely on Tiritiri Matangi Island, possibly due to the 
increase in kakariki numbers, but this has not been confirmed. Gartrell (2006) 
found an 8.56-20.44% prevalence of Psittacine circovirus (PBFDV) in feral 
Eastern rosellas in New Zealand (n=162). A potential management of this risk is 
the culling of Eastern rosellas, however the efficiency of such method is 
questionable since these parrots are common in the Auckland region (Wright and 
Clout 2001) and re-occurrence at release sites is very likely. Another approach is 
sampling Eastern rosellas in Auckland to test for the prevalence of PBDV 
(Gartrell’s studied focused on birds from Wellington, Te Puke and Dunedin).  
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 3. Predation of nests by natural predators (i.e Pukeko, Ruru) was not observed 
on Tiritiri Matangi Island on a sample of 60 nests monitored over two 
consecutive breeding seasons (Ortiz-Catedral 2006). Predation of adults by 
Ruru and Australian Harrier has been observed at the same site (Tamara 
Henry and Morag Fordham pers. Obs.) and it is likely to occur on Motuihe 
and Rakino Islands. However, predator-avoidance behaviour by kakariki 
and the role of predators in the survival of translocated individuals has not 
yet been researched and thus this translocation offers the opportunity to 
address these issues. For this reason, no measures are considered to 
eliminate or reduce either Ruru or Australian Harriers. 

4. The risk of reinvasion by introduced predators is considered under the 
Auckland Regional Pest Management Strategy 2007-2012 
(www.arc.govt.nz). 

5. Risk of disease transmission from native parrots as a result of research 
project on Te Hoiere (Maud Island) is minimised by using different sets of 
field clothing and by washing clothing and field gear with Tri-gen and 
Virkon. 

6. Dispersal to adjoining areas is acknowledged as a risk and not subject to 
control. The habitat conditions at release sites are seen as benign for the 
parakeets but these might disperse away from study sites due to non-habitat 
related factors. 

 

Current Site Management BENEFITS: 
Motuihe and Rakino Islands and Tawharanui Regional Park have numerous 
volunteers and residents (Rakino) working on site (i.e. re-planting, track maintenance 
etc.). Most of them have a detailed knowledge of the island and have skills in bird 
identification. Thus re-sighting of animals will be increased, a clear benefit for the 
translocations. Volunteers have expressed interest in post-release monitoring as well 
(a simple basic training is required), therefore continuous monitoring at release sites 
is guaranteed. 
 

Appropriate Security The Department of Conservation (DOC) administers Motuihe Island as a recreation 
reserve. Rakino Island is mostly private land but DOC administers a section of the 
island. Management of Tawharanui Regional Park is done by the Auckland Regional 
Council. 
 

9. Ecological Impacts 
Refer to Chapters 2 & 6 

Related Species No related species occur either on Motuihe or Rakino Island. 
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Interactions and Impacts BENEFICIAL: 
Red-crowned kakariki are “destructive feeders and seed predators” crushing, husking 
and piercing food items before ingesting them (Higgins 1999), a common feature 
among parrots. Seeds and berries are mashed and crushed against the underside of the 
upper mandible (Forshaw 1989) and only in rare occasions seeds are eaten whole 
(Juniper and Parr 1998). This “destructive” feeding behaviour potentially plays an 
important role in seed production and recruitment dynamics of plants but has not 
been studied so far. Studies in American species however, suggest that predation of 
seeds by parrots is related to forest diversity (Renton 2001). Thus, red-crowned 
kakariki might play a role as “ecosystem engineers” by affecting the composition and 
abundance of the seed bank and shaping vegetation communities.  
Tui (Prostemadera novaeseelandieae) are known to mimic red-crowned kakariki 
calls (Robertson 1996) and there are also anecdotal accounts of “kakariki-like” calls 
in the repertoire of Hihi (Rose Thorogood and Sarah Whiters, pers. comm.). It is thus 
likely that phonetic diversity (i.e. diversity of calls due to species present on a given 
area) might influence repertoire and dialect structure of forest birds. Therefore, red-
crowned kakariki are likely to “enrich” the aural environment on Motuihe and 
Rakino Island and possibly the dialects of for instance saddleback (already on 
Motuihe and Tawharanui), bellbirds (Anthornis melanura) (already on Rakino) and 
kokako (Callaeas cinerea). 
Red-crowned kakariki are good flyers and are likely to disperse to adjacent areas 
such as Rangitoto, Motutapu etc which are currenly undergoing ecological restoration 
(http://www.beehive.govt.nz/ViewDocument.aspx?DocumentID=26100). The 
species is known to disperse from Tiritiri Matangi to Shakespear (Rimmer 2004).  
Furthermore, these translocations will establish additional populations of a vulnerable 
species in restoring areas with community involvement; therefore the potential for 
educational purposes is huge. Thus, the translocation of the species to Motuihe and 
Rakino is likely to positively affect other ecological restoration projects in the 
Auckland region. 

  

Additional Management 
Requirements 

There is no requirement for additional management 

Restrict Options It is unlikely that these translocations will prevent or negatively affect forthcoming 
translocations to either site.  
 

Introduction of Weeds and 
Pests 

The transfer of red-crowned kakariki is unlikely to increase the current risk of weed 
invasion to either site given the feeding habits of the species (see section 9). 
Clothing and field equipment will be inspected for seeds prior to translocations to 
minimise risk of seed dispersal as a result of translocations. 
 

10. Disease Management 
Refer to Chapter 6 

Disease screening Currently there is no disease screening of the source population, however a disease 
screening expedition prior to translocation is being planned in collaboration with 
Richard Jakob-Hoff from New Zealand Centre of Conservation Medicine (DOC 
permit Application currently being processed). Transferred birds will be thoroughly 
screened for diseases as well. Advice from Richard Jakob-Hoff will be followed as to 
whether risk of disease transfer is of an acceptable level to transfer the parakeets or 
not. 

Source Population 
Pathogens 

It is not known whether pathogens occur on both the source and release locations. 
The necessary tests include: skin scrape exam for mites, gross feather exam, feather 
bacterial culture, feather fungal culture, PBFD (viral) PCR, complete blood count, 
bile acids, AST, Total protein (information provided by Richard Jakob-Hoff). 
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Release Location 
Pathogens 

There is no information regarding pathogens already present on either Motuihe or 
Rakino. For Tawharanui Regional Park, a number of bird translocations have taken 
place and thus information about presence of pathogens is available for a few taxa: 
 
Malaria (Plasmodium spp) has been found in four species on Tawharanui Regional 
Park: 
 
Silvereye (Zosterops lateralis) 
Bellbird (Anthornis melanura) 
Blackbird (Turdus merula) 
Thrush (Turdus philomenos) 
 
Haemoproteus has been found in two species: 
Blackbird (Turdus merula) 
Silvereye (Zosterops lateralis) 
 
It is not clear at this stage wheter the Plasmodium reported here is a “native” strain or 
an introduced pathogen. Genetic studies are needed to clarify this. This information 
has been provided by R.K. Barraclough (pers. Comm. 2007) 
 and (Barraclough, Cope et al. 2007). 
 
The following information has been prepared with help of Rosalie Stamp and Tim 
Lovegrove (Auckland Regional Council): 
Also, faecal sampling of Putangitangi (Tadorna variegata) by Mark P. Delaney 
(Massey University) has yielded negative results for Chlamydia, Cryptosporidium, 
Coccidia oocysts, Giardia cysts, Salmonella, Yersinia, Campylobacter, Clostridia, 
Aspergillus, Staphylococcys aureus and Streptococcus suis. Similarly, during the 
same study no Ascarid, Capillaria, Heterakis or Strongyle eggs were isolated. 
Water troughs for cattle on Tawharanui have been also screened for Escherichia coli 
and Salmonella. Seven trough water samples revealed E. coli counts between 9 to 
11200 cfu/100 ml but no Salmonella. 
 

Spreading Potential 
Pathogens 

Measures will be taken to minimise spread of potential unwanted pathogens, for 
instance all field gear will be cleaned and treated with Virkon© before and after mist-
netting trip. 
Source populations will be sampled before catching for translocation. If any 
potentially harmful disease is found, infected individuals will not be used for 
translocation.  

 

Note: Translocations involving terrestrial vertebrates must also meet the requirements of the SOP for Health 
Management of Terrestrial Vertebrate Protected Under the Wildlife Act for Fauna Only. 

11. Translocation 
Refer to Chapter 6 

Results of Past 
Translocations 

The red-crowned kakariki has been translocated at least nine times between 1968 and 
2003 to mainland sites and off-shore islands (McHalick 1999; Adams, Airey et al. 
2003). In addition, there have been a number of undocumented translocations 
(Higgins 1999). The translocations for which we have information are: 
Tiritiri Matangi, Cuvier, Whale and Matiu/Somes Islands and a mainland 
translocation to Huia. To date, translocations to mainland sites have failed 
(MacMillan 1990). Translocations to off-shore islands are considered successful, the 
most recent being the translocation of red-crowned kakariki to Matiu/Somes Island 
(Adams, Airey et al. 2003) 
 
SUCCESFUL 
Tiritiri Matangi Island: Around 80-90 individuals where translocated between 
1974-1976 (Dawe 1979; MacMillan 1990). These birds where obtained from Mt. 
Bruce Wildlife Centre. Numbers have notoriously increased since eradication of 
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kiore (Rattus exulans) (Graham and Veitch, 2002). Over two consecutive breeding 
seasons more 60 nests where found and birds fledged during this period have been 
noticed breeding afterwards indicating recruitment into the population (Ortiz-
Catedral 2006). Current population on the island estimated at 700 individuals 
(Brunton and Stamps, 2004 unpublished). 
Cuvier Island: 30 individuals released in 1974, from Mt. Bruce Wildlife Centre. 
Translocation cited as successful (Higgins 1999) but there are no studies to date on 
their population status. On a recent visit to the localities, the species was seen and 
heard frequently (Dianne Brunton and Kevin Parker, pers. Comm.).  
Whale Island: Cited as an established population (Higgins 1999) but virtually 
nothing is known about current densities and trends in population numbers. Birds 
originally from Bay of Plenty. 
Matiu/Somes Island: Eleven males where first translocated from Kapiti Island in 
2003 and a subsequent release of 20 individuals including females took place in 
2004. For the first translocation, a soft-release approach was followed and an aviary 
constructed on site (the birds spent nine days in aviary). A number of volunteers 
spent at least nine weekends monitoring released birds and at present breeding has 
been reported. The translocation is deemed as successful 
(www.doc.govt.nz/templates/news.aspx?id=42379). 
FAILED 
 
Huia: approximately 33 captive-bred individuals where released in two attempts in 
1977. Little is known about the fate of these birds. Subsequent visits to the location 
revealed no kakariki and the translocation is considered a failure (MacMillan 1990).  
In addition to transfers of red-crowned kakariki, a number of translocations of the 
closely related yellow-crowned and orange-fronted kakariki have taken place: 
 
TRANSLOCATIONS OF CLOSELY RELATED SPECIES 
YELLOW-CROWNED KAKARIKI were transferred from Te Kakaho Island to 
Motuara Island, using a hard-release approach. Birds were held in a portable aviary 
no longer than three days before being transferred in two lots to Motuara. Birds are 
regularly seen and heard (Bill Cash, DOC pers. Com.). 
The species has also been successfully translocated from the Chetwode Islands to 
Mana Island (T. Greene, DOC pers. Com). 
 
ORANGE-FRONTED KAKARIKI has been successfully reintroduced from a 
captive breeding facility to Chalky Island in Fiordland and into Maud Island in the 
Marlborough Sounds (J. vanHal DOC pers. Com). 
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2. Transfer design 

Composition Motuihe Island: 
• Age: Adults 
• Sex ratio: Even sex ratio 
• Singles/pairs: Pairing in most monogamous parrots (such as kakariki) is 

idiosyncratic (Stone, Millam et al. 1999; Spoon 2002) and thus pairs are 
expected to be formed on site. On a recent translocation of orange-fronted 
kakariki, a pair was formed within a week of release (Simon Elkington, 2007, 
pers. Comm.) Thus the prospects of pairing shortly after the translocation of 
the closely related red-crowned kakariki are good. 

• Number of individuals: 40 
• Proposed dates for translocation: Late April-Early May 2008. 
 
Tawharanui Regional Park: 
• Age: Breeding adults 
• Sex ratio: Even sex ratio 
• Singles/pairs: see above 
• Number of individuals:  40. 
 
 
Rakino Island: 
• Age: Breeding adults 
• Sex ratio: Even sex ratio 
• Singles/pairs: see above 
• Number of individuals: 30. 
• Proposed dates for translocation: Late April-Early May 2009. 
 
Little is known about the secondary sex ratio in current populations. At fledgling, the 
proportion of males and females does not differ from parity (Ortiz-Catedral 2006) but 
it is not known if post-fledging survival is biased towards one sex. It has been 
suggested that males have higher survival rates than females on the basis of banding 
and re-capture of kakariki on Poor Knights Islands, but this might be the result of 
differences in activity between sexes and thus likelihood of capture (Sagar 1988; 
Higgins 1999). This composition has been chosen to test whether or not post-release 
survival is different between sexes and also to maximize the number of potential 
breeding pairs on site. 

Threshold of Success  
1. Survival of 60% of released birds (per site) 6 months after translocation 
 
2. Pairing and breeding one year after the translocation or sooner. 

 In the closely related Orange-fronted parakeet released on Maud Island, pairing 
and nesting occurred within the first month after release (L. Ortiz-Catedral, pers. 
Obs.). The same pattern was observed on Chalky Island in 2006 (Jack van Hal, 
pers. Comm.). For yellow-crowned parakeets translocated to Long Island, 
breeding was also recorded within the first year after translocation (Bill Cash, 
pers com.) 

 
 

Dispersal Potential dispersal to The Noises, Motutapu and Rangitoto Islands. Refer to Section 9 
“Interactions and Impacts”. 
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Transfer methods 

Methods 

It is proposed to capture a total of 110 red-crowned kakariki on Little Barrier Island 
(Hauturu) using standard mist-netting techniques over three main harvesting 
sessions. The duration of the harvesting sessions will vary between seven to fourteen 
days since good weather is required to operate mist-nets. It is anticipated that target 
numbers will be reached within 9 mist-net days. One transfer per site (or two per site 
if target numbers are not obtained) is proposed and no further releases are planned at 
this stage. Capture and transfer is proposed to take place outside the breeding season, 
in late April-May 2008 (Motuihe Islands), late August-September 2008 (Tawharanui 
Regional Park) and finally late April-May 2009 (Rakino Island).  
Adults will be favoured for translocation to minimise any age-related mortality. An 
even sex ratio will also be targeted. Kakariki will be weighed, measured and given a 
unique combination of colour and metal bands. Kakariki will be held in an aviary 
already constructed on Little Barrier Island. All handling and sampling will adhere to 
methods approved by the Animal Ethics Committee of Massey University 
(application under evaluation).  
Once the mist-nets are erected, one to two team members will check it continuously 
to ensure any trapped birds are removed as soon as possible in order to minimise 
stress. It is known that parakeets are susceptible to handling, with mortality reported 
in yellow-crowned parakeets and red-crowned parakeets (Terry Greene, pers. comm., 
2004) and Chatham Islands red-crowned parakeet X Forbes parakeet (Dan Tompkins, 
pers. Comm., 2007). Therefore, minimising handling time will be a priority. 
Following capture, all parakeets will be measured, weighed, given a unique 
combination of metal and colour bands, and blood and feather samples will be taken, 
After individual parakeets have been processed they will be transferred to an on site 
aviary where a thick cover of branches and foliage will be installed inside the aviary 
to provide shelter. Also a mixture of natural foods (i.e. Coprosma, Mahoe, Cabbage 
tree berries) and artificial food (jam water, fruit, vegetables, millet sprays) will be 
provided ad libitum along with clean drinking water.  
It is anticipated that target numbers for each harvesting session will be obtained 
within nine days based on experiences from a disease screening trip to Little Barrier 
Island carried out 19th to 26th of February 2008 (L. Ortiz-Catedral, unpub.). Kakariki 
chosen for translocation will be thus held in captivity at the Little Barrier Island for 
up to nine days. During the translocation of this species from Kapiti Island to 
Matiu/Somes Island, kakariki were held on an aviary for nine days without showing 
adverse effects (Adams, Airey et al. 2003). If up to five parakeets die during holding 
at the aviaries, replacement individuals will be captured to reach the target number. 
However, if more than five parakeets die while at the aviary and time constrains 
prevent more captures, parakeets will be released despite a lower number than 
originally planned. If some kakariki die while in transit to release sites further 
captures might be considered but first necropsies will be performed on birds to 
establish cause of death. In previous translocation of kakariki mortalities have been 
minimal. 
During each harvesting session, a subgroup of parakeets will be held individually in 
pet-carry boxes lined with closed-cell foam with hessian over the foam so the 
parakeets can hold to it (Lyn Adams, pers. Comm., 2007). This subgroup will be used 
to quantify induced immune response by injecting subcutaneously into the patagium 
a solution of phytohaemagglutinin (PHA; 0.5 mg of phytohaemagglutinin dissolved 
in 0.1 mL phosphate buffered saline). This injection will cause local inflammation. 
Such swelling response will be measured using plastic callipers at 6, 12 and 18 hrs 
after injection. Handling during this period will be short, limited to the necessary 
time to measure swelling of patagium. Once measurements are completed and if the 
target number of parakeets has not been obtained, PHA treatment parakeets will be 
released into the aviary. In case the total number of parakeets has been obtained by 
the time the patagium measuring regime finishes then birds will be kept in the pet-
carry box and released at experimental sites ( Motuihe Island, Tawharanui Peninsula 
and Rakino Island). 
The treatment with PHA on the parakeets will be used to analyse the correlation 
between immune response of founders and survival, pairing, exploratory movements 
and breeding success.  
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Given the novelty of the PHA trials on red-crowned parakeet and the uncertainty 
repeated handling will have on the birds, two precautionary steps will be followed: 
Before the PHA trials start, the injection of PHA and associated handling at 6, 12 and 
18 hours after injection will be studied in a single parakeet. If this individual shows 
any adverse effects or signs of high stress, or death the PHA trials will be suspended. 
If the experimental bird survives and does not show adverse effects 24 hours after 
treatment the trials will proceed.  
However, if during these experimental manipulations up to three parakeets die, PHA-
related handling will be immediately suspended and the experiment abandoned 
altogether 
On the day of translocation, parakeets will be captured inside the aviary and held in 
carton pet-carry boxes. From Little Barrier Island, parakeets will be taken by 
Helicopter to Motuihe and the target number for this locality released (40 parakeets). 
Later in the year, additional parakeets from Little Barrier Island (second harvesting 
trip) will be transferred from Little Barrier to Tawharanui Regional Park and finally a 
third harvesting session will take place to capture kakariki destined to Rakino Island 
during April-May 2009. 
The total numbers of parakeets used for the PHA treatment will be half of the founder 
flock per release site, namely: 
Motuihe Island: Founder flock of 40 kakariki, of these 20 will be used for the PHA 
treatment. 
Tawharanui Regional Park: Same as above. 
Rakino Island: Founder flock of 30 kakariki, of these 15 will be used for the PHA 
treatment. 

Contingency Plan If target numbers per harvesting session are not attained within nine mist-net days, 
captured kakariki will be released on site and a second attempt to reach target number 
will occur within a month of the first attempt. If the translocations fail (i.e. more than 
60% of transferred birds die within the first three months and no breeding is recorded 
after one year) the translocation programme will be reviewed and an additional 
translocation might be considered. However, no further translocations will take place 
unless the causes of failure are clearly identified. This in order to prevent 
additional failures. 

12. Monitoring and Post Release Management 

Monitoring Programme Unlike other transfers of kakariki, intense monitoring will follow after release. A 3-
year monitoring program is guaranteed since this translocation is part of a PhD by the 
applicant (L. Ortiz-Catedral). Birds will be monitored once a week for the first two 
months after release and twice per month thereafter for one year. After this period, 
monthly visits to release sites will follow. If individuals are found dead, corpses will 
be collected for necropsy to establish cause of death. If skins or skeletons are in good 
condition after necropsy these will be deposited at the Auckland War Memorial 
Museum. The monitoring programme has three components: 

1. Radio tracking 
2. Broadcasting of calls 
3. Distance sampling 
4. Monitoring of breeding 

Radio tracking: First two months after release (approximate battery life of tail-mount 
transmitters). Release sites will be visited on a weekly basis and location of the birds 
will be determined by homing on signal strength. Recorded data will include date, 
time, bird identification, location, perch type (plant species, height above the ground, 
vegetation type). The software “Ranges V” will be used to analyse radio-tracking 
data. 
Broadcasting of calls: once per month from month three of release. A variety of 
kakariki calls will be played for 5 minutes (2 minutes calls, 1 minute break and 2 
more minutes play) along main tracks to cover most of the area of the release sites. 
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Playback spots will be located every 100 meters.  
Distance sampling: Once per month outside the broadcasting period. A total of 25 
transects (100 m long each) will be randomly chosen on Motuihe and Rakino Island. 
On Tawharanui Peninsula a total of 50 transects will be chosen given the larger area 
of this site. These transects will be walked once per month and any kakariki seen will 
be recorded. The perpendicular distance from the kakariki to the observer will be 
estimated using a laser rangefinder. Detectability of kakariki will be analysed using 
the programme DISTANCE (Buckland, Anderson et al. 2001). 
Estimates obtained from broadcasting and distance sampling will be compared to 
determine the most effective monitoring technique for newly translocated populations 
of kakariki. 
Monitoring of breeding: During late spring throughout early autumn potential natural 
nesting sites will be inspected on an opportunistic basis. In addition, Saddleback 
nesting boxes placed on Motuihe Island will be inspected twice per month. Also, 
kakariki exhibit a series of stereotypical nesting behaviours that make nest-finding a 
straightforward task. Potential breeding pairs will be identified by opportunistic 
observations of pre-nesting behaviours such as cavity inspection, pair roosting, 
courtship feeding, and aggressive displays towards conspecifics in or around 
potential nesting sites. Natural nests will be located by inspection of tree cavities, 
rock crevices, vegetation clusters, trunks and burrows for signs of kakariki activity 
(i.e. droppings, feathers, egg shells). For every natural nest found, location and plant 
species will be recorded. Nests will be visited at least once per week to document 
nest development and success. For a detailed summary of research methods refer to 
approved permit DOC permit Ak-19621-FAU. 
 

Post Release Management 

 

No need for any post-release management is being considered 

  

13. Consultation and Community Relations 

Tangata Whenua Ngati Manuhiri. Mr Terrence Hohneck (General Manager Manuhiri Omaka 
Kaitiakitanga Ora o Moko) has been consulted via telephone and he agrees with the 
objectives outlined in this proposal. So far his only request for this project to go 
ahead is full approval of the methods described in this application by the Department 
of Conservation and Animal Ethics Committe. He has also been offered the 
opportunity for a welcome ceremony when the birds arrive at release sites. 

Affected and Interested 
Parties 

Motuihe Island Restoration Project: involved in financial assistance, post-release 
monitoring. 
Rakino Island community: involved in post-release monitoring. 
Tawharanui Open Sanctuary Society Incorporated (TOSSI): Financial assistance 
under evaluation. 
All three groups are supportive of the translocation. Support letters to be received. 
 

Public Participation -Opportunity for Media Release during welcome ceremony for the birds on Motuihe 
and Rakino Islands and Tawharanui Regional Park. 
-Subject to availability of accommodation on Little Barrier Island, media crew might 
have the opportunity to cover the capture of kakariki. 

Public Relations A positive reaction is anticipated. Motuihe Island and Tawharanui Regional Park are 
highly visited and the translocation of kakariki represents a further step in the 
ongoing ecological restoration project. The same applies for Rakino Island.  

14. Budget 

Business Plan (DOC 
proposals only) 

NA. 

Resources Required •  
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Description Budget Source 
Pre-translocation disease 
screening (40 samples) 

10 000 Auckland Regional Council 
Environmental Initiatives Fund (EIF) 
(Under evaluation) 
Application under evaluation 
Private Funds 

Disease screening during 
translocation (110 samples) 

20000 Motuihe Island Trust 
Massey University 
Private Funds 

Holohil Tail mount 
transmitters (50) 

10000 Motuihe Island Trust/Massey 
University/Private Funds 

Helicopter transportation by 
Helicopter from Hauturu to 
Motuihe  

1700 Motuihe Island Trust 

Helicopter transportation by 
Helicopter from Hauturu to 
Tawharanui Regional Park 

1700 British Ornithologists Union (under 
evaluation) 

Helicopter transportation by 
Helicopter from Hauturu to 
Rakino Island 

1700 Australia and Pacific Science Foundation 
(under evaluation) 

Mist-nets and basic field 
equipment 

2000 Massey University 

Sampling consumables 
(needles, gloves, etc.) 

500 Massey University 

Food and accommodation of 
field trips crew 

2000 Massey University/Private Funds 

Transportation boxes 250 Private Funds 
Contingency budget for 
additional trips to Hauturu 
and additional Helicopter 
transportation 

5000 Motuihe Island Trust 
Massey University 
Private Funds 
 

 $54, 850  

   

15. Permits and Approvals 

Permits and Approvals Submitted to the Auckland Conservancy 
Submitted to Department of Conservation, Auckland Area Office 
To be submitted to Massey University Animal Ethics Committee 

 

Note: all permits and approvals must be obtained prior to the transfer occurring. 

16. Specialist Advice 

Planning Transfer Copies of Draft have been sent to the following: 
Terry Greene, Department of Conservation, Christchurch Conservancy 
Jack van Hal, Department of Conservation, Christchurch Conservancy 
Mike Aviss, Department of Conservation, Marlborough Sounds Area Office 
Rosalie Stamp, Auckland Regional Council 
Tim Lovegrove, Auckland Regional Council 
Doug Armstrong, Massey University 
Lyn Adams, Department of Conservation, Wellington Conservancy 
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Recovery Group There is no recovery group for the red-crowned kakariki 

Legal N/A 

17. Concurrence 

Concurrence of Affected 
Conservancy/ies 

AUCKLAND CONSERVANCY 

Dissenting Views  

RGM Concurrence  

18. Approval 
Refer to Chapter 6 

 
This translocation proposal is  Approved / Not Approved 

 
Lead Conservators Name:   

 
Signature:   

 
Date:   /  / . 

 
The Lead Conservator may request that the RGM approve the proposal because of the nature of 
the issues e.g. highly contentious. In this case the Lead Conservator is to send a cover note to 
the RGM stating issues, indicating whether they support the proposal and requesting that the 
RGM exercise the approval. 

 

19. References 
For example, references cited in the text, such as scientific papers. 
References are to be specific and traceable. 

 

20. Appendices 
For example: 
• Contact details for Tangata Whenua 
• Endorsement from Tangata Wheuna 
• Contact details for Affected and Interested Parties 
• Table of Resources Required 
• Endorsement from Recovery Group 
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APPENDIX 2 

Re-introduction of captive-bred Mahlerbe’s parakeet to Maud Island, Marlborough 

Sounds, New Zealand 

Published in Soorae, P. S. (ed.) (2010) GLOBAL RE-INTRODUCTION 

PERSPECTIVES: Additional case-studies from around the globe. IUCN/SSC Re-

introduction Specialist Group, Abu Dhabi, UAE, xii + 352 pp.  

Full book available at: http://www.iucnsscrsg.org/rsg_book.php
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APPENDIX 3 

Conservation translocations of red-fronted parakeets on Matiu/Somes Island and 

Motuihe Island, New Zealand 

Published in Soorae, P. S. (ed.) (2010) GLOBAL RE-INTRODUCTION 

PERSPECTIVES: Additional case-studies from around the globe. IUCN/SSC Re-

introduction Specialist Group, Abu Dhabi, UAE, xii + 352 pp.  

Full book available at: http://www.iucnsscrsg.org/rsg_book.php 
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APPENDIX 4 

Notes on the diet of the critically endangered orange-fronted parakeet (Cyanoramphus 

malherbi) on Maud Island 

Published in New Zealand Journal of Zoology (2009) 36, 385-388.
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APPENDIX 5 

Some observations on the behaviour of the critically endangered orange-fronted 

parakeet (Cyanoramphus malherbi) on Maud Island, New Zealand 

Published in Notornis (2009) 56, 165-166. 
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APPENDIX 6 

Homing of a red-crowned parakeet (Cyanoramphus novaezelandiae) from Motuihe 

Island to Little Barrier Island, New Zealand 

Published in Notornis (2010) 57, 48-49. 
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APPENDIX 7 

No T-cell-mediated immune response detected in a red-crowned parakeet 

(Cyanoramphus novaezelandiae) infected with the beak and feather disease virus 

(BFDV) 

Published in Notornis (2010) 57, 81-84. 
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APPENDIX 8 

Nesting sites and nesting success of reintroduced red-crowned parakeets 

(Cyanoramphus novaezelandiae) on Tiritiri Matangi Island, New Zealand 

Published in New Zealand Journal of Zoology (2008) 36, 1-10. 
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APPENDIX 9 

Clutch parameters and reproductive success of a translocated population of red-

crowned parakeet (Cyanoramphus novaezelandiae)  

Published in Australian Journal of Zoology (2008) 56, 389-393. 
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