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Abstract

Zealandia ecosanctuary, located in Wellington, Mealand, is devoted to the conservation

of the countryds native environment, focugi
ecosanctuaryodés founding, the popul ations o
have begun to spread beyond the fence irgsthrounding suburbs. This is known as the

Aspillover effectod and it has created a ne

bird life. The goal of this project was to create a survey that measured the awareness people
in Wellington have offte native bird life, to analyze the data gathered, and to give outreach
recommendations to Zealandia based on the analysis performed.
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Executi ve Summary

Introduction

Before the arrival of humans, bird and reptile species dominated the igslatets
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, nomative species brought by humans.

In the midlle 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
significantnumber 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 commdedity
nonprofit organization, opened Zealandia ecosanctuary in Wellington (Zealandia, 2018).

Zeal andi abs purpose is to conserve and
more specifically the bird populations. They do this by fostering the wildli&e225hectare
(556-acre) enclosed park that is free of predators or invasive species. Zealandia began
operating in 1999 and since then has Arein
area, some of which were previously absent from mainlaNe w Zeal and f or ¢
(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 fspi lahincrease in istdrdctomns baiweenrbictds andh u s e s
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, Zealanda needs t o gather data on We
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 previousdies 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 survey responses. Furthermore, we conductedstemstured
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, weidentified critical information missing from the previous studies. We
did this by conducting a site assessmerdezlandia angarticipating in activities held at the
ecosanctuary. We performed sestructured interviews with members of the staff torlear
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 indicam®identified through our research.
Our survey contained questions on demogr ap
habits. We prdested the survey on our advisors, sponsors and peers to make improvements




from their feedback. Our survey was disttdxl through-acebookads,Instagramads,
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 responise data gathered
provided us with a diverse sample of Well.|
consistedofnoial o Region residents, people who a
PUkehU/ New Zeal and Eur e3p,amfemaiseopl e, peopl e

We found the Ttodbe the mosaccuratelyidentified bird species. Conversely, we
found that respondents had a difficult time identifyingtth@ eVWedurthered our findings
through the generation and grouping of average bird scores. We found#eliving in the
Halo Region scored higher than those living in the-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 higherdefedducation 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, wadakdind 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 t1 0 andlshenbtdelea Weight decrease in
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 mérequently 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 achlageér 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 spéngal 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 uvedhas
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 creatinganaumat ed data col |l ecti on
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: | nt roduct i

New Zealand was once a lafidurishing with a wide range of biodiversity; birds,
reptiles, and flora thrived in the absence of humBoth the physical isolation of the islands
and the lack of natural mammalian predators allowed for the growth of many endemic species
over 60 millin years (Figure 1). However, in the absence of predators, there was no need to
evolve defense mechanisms; thus, human arrival to New Zealand in ti&0@s had
catastrophic results on native life, especially avian species (Zealandia, 2018). Human
settlenent introduced approximately 2,264 competitive-mative 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 specileso(Céa al.,
2016; Zealandia, 2018).

. -
B -
Figure 1. Thehihi is a threatened, endemic species found in Zealandia (Birds, 2018).

Beginning in the late twentieth century, the country shifted its focus towards
protecting andncreasing 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 (@fkarkson
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). Ngovernmental and nonprofit organizationsls 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.

Wel lington has outlined a vision they a
fostering a love for nature within tlktemmunity andntegrating the natural world into the
urban sphere. This idea of Smart Ceepml tal c
goal of increasing biodiversity by getting
to form a connection with the natural worl

Anot her organization contri but i fmgdiat o We
Zealandia is a Karori Sanctuary Trust manageosanctuaryith a mission to restore the
land to its prenuman state, through developing a community of-imétirmed conservation
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advocates. The sanctuary design includes nine kilometers of pregealiasive 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, wiaduried 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).

igure2. Zeal andiabés predadl®r proof fence ( May,

Since the early 2000s, teeosanctuath as caused an increase
effect. o This effect occurs when bird popu
venture outside of thsanctuary 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 atgeneed 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 placememtd 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 &@se 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 goaltbfs 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 intbe development and execution of a survey which had similar
guestions to the previous surveys.







Chapter 2: Literature

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
Wel lingtoniansodé6 knowl edge of n alows thevariokke al a
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 Wellingdtdarques et al., 20197 his 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 existsypban and rural areas (Figure
3)(Marques et al., 2019)
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¥ datingto 1860s

i Ferty
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e cook
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@ Berhampore Golf Course
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Figure 3. Satellite image of Wellington with the outline of Zealandia (Googlé, 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 soutasand
there are fewer commercial buildings and more residential plots of land and homes. This area
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is classified as perirban, or the suburbs. Spanning between those two area®R0a
hectaregreen belt of forest (Pollock, 2010). Even farther ouh&owest, the terrain becomes
much more rural. Finally, a small but important sector to note is in the immediate vicinity
around the ZealandecosanctuaryThe term used to describe the more than 100 hectare

section of | and ar o uantke HaldhRegion,aamed for dsrpgriphery p e r|i
location to theecosanctuarg nd t he fact that it i1 s the pr
effecto (Enhancing the Halo, 2014). Each o

people with very differengéxperiences and viewpoints on nature and biodiversity; these
perspectives are further investigated in our research.

600,000
400,000 h__’___*__.--—-—0
200,000

0 —L 1 1 I

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

The 2019 census recorded 418,600 residertsmtihe 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 Europedn, 0k eTheltlata in the census
gave us an idea of the proportionsrafious demographics we can expect to reach (Figure 5).




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 ofdbesanctuarymany bird species existed only
in small numbers, or al most at t héwundimyj nt o
the populations of these bird species have increased to the point where they are spreading

f

beyond the predator prookfkOeamdade keMesti demmaen

sanctuary and spread into the Halo Region.

As this spillover effect brigs birds into residential backyards, the interactions
between birds and humans have begun to change. Rather than actively going to the
ecosanctuarto view the birds, local residents are now encountering them as a part of their
everyday livegA. 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 envirqiaerdt al., 1999)

The University of Auckland drew sinait 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 ahce to feel close to nature, a feeling of satisfaction, and a desire to have
a beneficial ecological impa@Balbraith et al., 2014)he study also stated that people who
had a positive perception of these bird interactions were more likely to padimpat
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 houg&albraith et al., 2014)

Conversely, duringhe 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 respondd 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 levelaraf@bment. Cats
pose a significant dangertolawe st i ng birds such as the t Qe
spotted on the Polhill bike trail in 2014, Wellingtonians regarded it as a milestone in
conservation efforts. As explained by a Dominion Podtedr i al , fAat a ti me
biodiversity is dwindling rapidly [é] a si
Many cat owningesidentshowever, continue to allow their pets to have access to the
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