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Abstract  

Zealandia ecosanctuary, located in Wellington, New Zealand, is devoted to the conservation 

of the countryôs native environment, focusing mainly on bird species. Since the 

ecosanctuaryôs founding, the populations of these species have increased significantly and 

have begun to spread beyond the fence into the surrounding suburbs. This is known as the 

ñspillover effectò and it has created a need to understand the awareness people have of native 

bird life. The goal of this project was to create a survey that measured the awareness people 

in Wellington have of the native bird life, to analyze the data gathered, and to give outreach 

recommendations to Zealandia based on the analysis performed.   
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Executive Summary  

Introduction  

 Before the arrival of humans, bird and reptile species dominated the isolated islands 

of New Zealand. Due to the absence of mammalian predators, endemic species, only found in 

New Zealand, did not develop defense mechanisms. This left the native species vulnerable to 

the competitive, non-native species brought by humans. 

 In the middle of the 17th century, humans arrived in New Zealand by boat and 

brought invasive species along with them. The combination of these new species and the 

hunting practices of humans caused the extinction of approximately 51 bird species, and a 

significant number of amphibian species, and types of plants (Clarkson et. al., 2016; 

Zealandia, 2018). In the late twentieth century, the country began taking action to restore the 

native environment. Following this initiative, the Karori Sanctuary trust, a community-led 

non-profit organization, opened Zealandia ecosanctuary in Wellington (Zealandia, 2018). 

 Zealandiaôs purpose is to conserve and nurture the endemic wildlife of New Zealand, 

more specifically the bird populations. They do this by fostering the wildlife in a 225-hectare 

(556-acre) enclosed park that is free of predators or invasive species. Zealandia began 

operating in 1999 and since then has ñreintroduced 40 species of native wildlife back into the 

area, some of which were previously absent from mainland New Zealand for over 100 yearsò 

(Zealandia, 2018). The reintroduced bird species are free to leave the sanctuary and spread 

into the Halo Region, the suburbs immediately surrounding Zealandia. This phenomenon is 

known as the ñspillover effectò and causes an increase in interactions between birds and 

humans. With an increase in these interactions, there is an increased importance on educating 

the community on how to safely interact with birds. In order to further educate the 

community on bird life, Zealandia needs to gather data on Wellingtoniansô existing 

awareness and knowledge of bird life. Thus, our project assisted Zealandia in collecting this 

data and analyzing the level of bird life awareness in Wellington.  

Methodology 

 In order to assess previous studies and surveys, we reviewed surveys created by 

previous Interdisciplinary Qualifying Projects (IQP) completed with Zealandia and listed out 

repeatable questions. We developed a bird life awareness score and created a program that 

calculated score based on survey responses. Furthermore, we conducted semi-structured 

interviews with Professor Ingrid Shockey, Associate Interdisciplinary Teaching Professor at 

Worcester Polytechnic Institute (WPI), and our sponsors, Danielle Shanahan and Anastasia 

Turnbull. With these interviews, we gained an understanding of the process the previous IQP 

used for data collection and processing. We also conducted archival research on relevant case 

studies to learn about bird life knowledge awareness indicators. 

 In addition, we identified critical information missing from the previous studies. We 

did this by conducting a site assessment of Zealandia and participating in activities held at the 

ecosanctuary. We performed semi-structured interviews with members of the staff to learn 

which demographic groups have low participation at Zealandia, and what kind of information 

Zealandia deems valuable.  

 Finally, we created a survey based upon the previous IQP projects, the comments 

from our sponsor, and the missing awareness indicators we identified through our research. 

Our survey contained questions on demographics, bird identification, and kǕkǕ feeding 

habits. We pre-tested the survey on our advisors, sponsors and peers to make improvements 
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from their feedback. Our survey was distributed through Facebook ads, Instagram ads, 

Reddit, mailings lists, and snowball sampling.   

 

Results  
In total, our survey collected 2,860 responses. After reorganizing and reformatting the 

data to make it viable for analysis, we had a total of 2,403 responses. The data gathered 

provided us with a diverse sample of Wellingtonôs population. Our demographics primarily 

consisted of non-Halo Region residents, people who achieved a bachelorôs degree, 

PǕkehǕ/New Zealand European people, people aged 30-39, and females. 

We found the tȊǭ to be the most accurately identified bird species. Conversely, we 

found that respondents had a difficult time identifying the tǭeke. We furthered our findings 

through the generation and grouping of average bird scores. We found that those living in the 

Halo Region scored higher than those living in the non-Halo Region. Similarly, we found that 

those who saw greater increases in bird life near their home were also more knowledgeable. 

We also found that those who had achieved higher levels of education averaged higher bird 

scores. Finally, we found the older demographics were more aware of bird life. 

We also identified trends between our data and the data of previous IQPs conducted 

with Zealandia. When comparing the data sets, we did not find any significant differences in 

bird identification. We found a slight decrease in correctly identifying a bird as native or non-

native to New Zealand. We calculated an insignificant increase in species sightings for both 

the tȊǭ and the tǭeke. We also noted a slight decrease in kǕkǕ sightings. KǕkǕ feeding 

decreased over time as well.  
 

Conclusions and Recommendations 

 Through the analysis of our findings we developed various conclusions. We drew the 

conclusion that interacting with nature more frequently leads to an increase in bird life 

awareness. This is based on our finding that those who saw a large increase in bird life near 

their home had a higher average bird life awareness score. 

 We also drew the conclusion that those who have achieved higher levels of education 

have a higher bird life knowledge. This is supported by finding a positive relationship 

between the level of education and bird score. This conclusion may be attributed to those 

with higher levels of education having more specialized degrees possibly relating to ecology 

and access better educational opportunities. 

 Lastly, we found that residents in older age brackets have higher bird life knowledge. 

This was evidenced by the positive correlation between age and bird score. We assumed a 

possible explanation for this included having more time to partake in hobbies such as birding 

or maintaining a bird feeder.  

 From the conclusions we developed, we constructed four different recommendations 

for Zealandia. We recommend creating an automated data collection tool, increasing MǕori 

collaboration with Zealandia, highlighting rarer bird species near Zealandia, and publishing a 

regional newsletter for those that cannot attend Zealandia often. 
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Chapter 1: Introduction 

New Zealand was once a land flourishing with a wide range of biodiversity; birds, 

reptiles, and flora thrived in the absence of humans. Both the physical isolation of the islands 

and the lack of natural mammalian predators allowed for the growth of many endemic species 

over 60 million years (Figure 1). However, in the absence of predators, there was no need to 

evolve defense mechanisms; thus, human arrival to New Zealand in the mid-1600s had 

catastrophic results on native life, especially avian species (Zealandia, 2018). Human 

settlement introduced approximately 2,264 competitive non-native species, 30 mammal, 34 

bird, and 2,200 plant species. These predators led to the extinction of approximately 51 bird 

species, a significant number of amphibian species and various plant species (Clarkson et. al., 

2016; Zealandia, 2018).  

 

 
Figure 1. The hihi is a threatened, endemic species found in Zealandia (Birds, 2018). 

Beginning in the late twentieth century, the country shifted its focus towards 

protecting and increasing the native biodiversity of New Zealand through restoration 

practices. General practices include controlling pests (i.e., rats, stoats, possums), monitoring 

domesticated pets (i.e., cats, dogs) that hunt birds, and invasive weed removal (Clarkson et. 

al., 2016). Ongoing urban efforts include restoration involvements from governmental 

organizations such as the Wellington City Council and the National Department of 

Conservation (Clarkson et. al., 2016). Non-governmental and nonprofit organizations such as 

Forest & Birds, and the Royal Forest and Bird Protection Society also participate in 

conservation efforts. Additionally, Predator Free New Zealand and Polhill Protectors are 

examples of citizen run conservation efforts. 

Wellington has outlined a vision they are coining, ñSmart Capital,ò dedicated to 

fostering a love for nature within the community and integrating the natural world into the 

urban sphere. This idea of Smart Capital coincides with Wellington City Councilôs overall 

goal of increasing biodiversity by getting people to care about nature, and ñallowing people 

to form a connection with the natural worldò (Wellington City Council, 2015).  

Another organization contributing to Wellingtonôs conservation efforts is Zealandia. 

Zealandia is a Karori Sanctuary Trust managed ecosanctuary with a mission to restore the 

land to its pre-human state, through developing a community of well-informed conservation 
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advocates. The sanctuary design includes nine kilometers of predator exclusive fencing that 

allows for the successful regeneration of many vulnerable species, most notably birds. The 

fence includes an extremely tight woven mesh, an aluminum cap to prevent climbing animals 

from making it over, and a perpendicular base, which is buried deep underground to keep out 

burrowing animals (Figure 2). More than 40 different endemic bird species, exclusive to New 

Zealand, have been recorded throughout the park (Zealandia, 2018).  

 

 
Figure 2. Zealandiaôs predator proof fence (May, H., 2018).      

Since the early 2000s, the ecosanctuary has caused an increase in rate of the ñspillover 

effect.ò This effect occurs when bird populations fostered within Zealandiaôs protection 

venture outside of the sanctuary fence into the surrounding urban sphere. The local 

population then has an opportunity to more frequently interact with a diverse array of bird life 

(Clarkson et. al., 2016). This increase in these interactions in the public domain has created a 

need to promote healthy coexistence.  

Humans have a significant effect on the ecological systems around them, even more 

so from their own backyard (Parker, 2009). As the spillover effect increases the amount of 

bird-human interactions, there becomes a greater need for conservation practices and 

education on biodiversity. When people are not informed about these topics, they are 

unaware of any adverse effects of their nature habits. These habits include improper bird 

feeding or improper pest trap placement, and they present obstacles to conservation efforts. 

Improper feeding leads to different bird diseases, and possum traps often catch kiwi birds 

when incorrectly placed at ground level. However, increasing the level of bird life knowledge 

removes some of these conservation progress inhibitors, while also strengthening personal 

investment and passion to preserve the natural world. This allows for a more effective socio-

ecological relationship that will sustain the longevity of the bird species Zealandia has 

worked so hard to preserve (Parker, 2009).  

In order to further educate the community on bird life and further preserve this 

relationship, Zealandia needs to gather data on Wellingtonians existing awareness and 
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knowledge of bird life. Therefore, the goal of this project is to identify and analyze trends in 

Wellingtonian bird life awareness. To accomplish this goal, our team assessed previous 

studies and surveys, and identified critical information that is missing from them. The 

information gathered went into the development and execution of a survey which had similar 

questions to the previous surveys.  
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Chapter 2: Literature Review  
This chapter begins with a discussion of Wellington's different landscapes and 

demographics. Within each of these different areas and demographic groups, there are 

different perspectives on the increasing biodiversity which are also investigated. Research on 

Wellingtoniansô knowledge of nature, Zealandia, and related case studies follows the various 

perspective assessments. 

2.1 The complexity of biodiversity in Wellington 

Wellington is a region with large metropolitan and rural areas, both in close proximity 

to the natural world. However, the developmental pressures of city expansion have effects on 

both the fauna, and the residents of Wellington (Marques et al., 2019). This urbanization 

threatens wildlife with cats, dogs, pollution, and habitat destruction. 

Although a significant portion of the Greater Wellington Region is urban, 

concentrated around the harbor, there still exists peri-urban and rural areas (Figure 

3)(Marques et al., 2019).  
 

 

 

Figure 3. Satellite image of Wellington with the outline of Zealandia (Google, n.d.). 

The region can be broken down into sections of higher population density, suburban 

housing, and rural environments (Figure 4) (Brinkhoff, 2019). Urban areas surround the 

harbor and include higher levels of industrialization. As settlements spread south and west, 

there are fewer commercial buildings and more residential plots of land and homes. This area 



7 
 

is classified as peri-urban, or the suburbs. Spanning between those two areas is a 5,000-

hectare green belt of forest (Pollock, 2010). Even farther out to the west, the terrain becomes 

much more rural. Finally, a small but important sector to note is in the immediate vicinity 

around the Zealandia ecosanctuary. The term used to describe the more than 100 hectare 

section of land around the sanctuaryôs perimeter is the Halo Region, named for its periphery 

location to the ecosanctuary and the fact that it is the primary receiver of the ñspillover 

effectò (Enhancing the Halo, 2014). Each of these areas are home to many different types of 

people with very different experiences and viewpoints on nature and biodiversity; these 

perspectives are further investigated in our research. 
 

  
Figure 4. Distribution of population densities (Brinkhoff, 2019). 

The 2019 census recorded 418,600 residents within the Wellington Region 

(Brinkhoff, 2019). The census found the most populous age bracket to be 20 to 29 years, and 

the most common ethnicity to be New Zealand European, or PǕkehǕ. The data in the census 

gave us an idea of the proportions of various demographics we can expect to reach (Figure 5). 
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Figure 5. Demographic distribution of Wellington (Brinkhoff, 2019). 

2.2 Perceptions of the spillover effect 
Zealandia contains more than 40 flourishing bird species, 24 of them found only in 

New Zealand. Before the establishment of the ecosanctuary, many bird species existed only 

in small numbers, or almost at the point of extinction. However, since Zealandiaôs founding, 

the populations of these bird species have increased to the point where they are spreading 

beyond the predator proof fence. Most commonly, the tȊǭ, kǕkǕ, and kererȊ leave the 

sanctuary and spread into the Halo Region. 

As this spillover effect brings birds into residential backyards, the interactions 

between birds and humans have begun to change. Rather than actively going to the 

ecosanctuary to view the birds, local residents are now encountering them as a part of their 

everyday lives (A. Turnbull, personal communication, January 16, 2020).  

As a study by the University of Trier, Germany concluded, nature interactions 

encourage people to take interest in and show concern for the environment (Kals et al., 1999). 

The University of Auckland drew similar conclusions when conducting a study to investigate 

bird feeding practices in six major New Zealand cities, including Wellington. When residents 

were asked about their feeding practices and motivations for doing so, people identified 

motives such as a chance to feel close to nature, a feeling of satisfaction, and a desire to have 

a beneficial ecological impact (Galbraith et al., 2014). The study also stated that people who 

had a positive perception of these bird interactions were more likely to participate in 

conservation support behaviors (i.e., planting trees, providing water baths). The majority of 

the people participating in such activities live in the suburbs with private backyards and a 

standalone house (Galbraith et al., 2014).  

 Conversely, during the same study, some people reported that they do not feed birds 

because of a concern of contracting avian diseases, the nuisance of bird defecation, and a 

concern that birds would become dependent on human feeding. The majority of participants 

who responded this way lived in apartments or owned domesticated pets, specifically cats and 

dogs (Galbraith et al., 2014).  

These pets are a direct threat to bird life, yet 33% of New Zealand's population owns a 

cat (Ward, 2016). Feral cats are especially difficult to manage in urban settings as they are 

outdoors, uncontrolled, and in high numbers due to increasing levels of abandonment. Cats 

pose a significant danger to low-nesting birds such as the tǭeke. When a single tǭeke nest was 

spotted on the Polhill bike trail in 2014, Wellingtonians regarded it as a milestone in 

conservation efforts. As explained by a Dominion Post editorial, ñat a time when the worldôs 

biodiversity is dwindling rapidly [é] a single bird can seem like a victoryò (Ward, 2016). 

Many cat owning residents, however, continue to allow their pets to have access to the 
































































































































