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Abstract 
As the only continent on Earth with no indigenous population, Antarctica 

belongs to no one, but is valuable for all. It holds intrinsic value as a pristine 

wilderness that provides an environment for many unique species. It is also 

instrumentally important as a regulator of Earth’s climate, a tourist destination, 

a potential reserve of mineral resources, and a natural science laboratory. 

Since the earliest explorers set foot on Antarctica a little over a century ago, 

the continent has been a place of scientific discovery, with benefits of 

Antarctic research reaching far beyond the borders of the Southern Ocean. 

With extensive international research taking place on the continent today, it is 

useful for Antarctic researchers and communicators to understand how their 

own values towards Antarctica may differ from those of the non-researcher 

population. Identifying differences, or strong congruence in these values is 

particularly important for effective science communication strategies, such as 

framing a message to inspire action. This thesis compares the values that are 

ascribed to Antarctica by Antarctic researchers - those who have conducted 

research related to Antarctica at a postgraduate level or higher - to those of 

non-researchers who have not conducted any research related to Antarctica. 

It implements and analyses responses to a multiple-choice survey about the 

perceived importance of Antarctica, and compares results to similar surveys 

analysing values ascribed to Antarctica by non-researchers from Europe and 

North America. It was found that researchers value Antarctica most highly as 

a climate regulator, a wilderness, an environment for wildlife and a place to 

conduct science, while they did not value it highly as a tourist destination, as a 

key part of the history of human exploration or as a source of minerals.  The 

creative component of this thesis is a practical piece of science 

communication that seeks to communicate aspects of Antarctica that hold 

intrinsic value. Specifically, it is an exhibition about phytoplankton blooms in 

the Southern Ocean, entitled Beneath the Blooming Ice. The academic 

research and creative component are joined in this thesis with a discussion of 

how the survey findings were put to use in a science communication context 

creating the aforementioned exhibition. 
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Chapter 1 – Introduction: Valuing Antarctica 
 
1.0 Introduction 

This thesis seeks to investigate the importance of Antarctica from the 

perspective of Antarctic researchers (those who have conducted research on 

Antarctica at a postgraduate level or higher in both sciences and humanities) 

as well as non-researchers (those who have not conducted research related 

to Antarctica). Gaining an understanding of the way values are ascribed to the 

continent is useful in aiding the communication of Antarctic science. If 

communicators of Antarctic science - be they researchers or professional 

communicators - are aware of values ascribed to Antarctica by their audience, 

and also aware of differences between themselves and their audience, then a 

message can be framed to appeal to the values of those who are receiving 

the message.  

 

In the first instance, this chapter will briefly define what is meant by a value, 

and how gaining an understanding of values ascribed to Antarctica by 

different groups could aid in communication of Antarctic science. The chapter 

will then introduce some key characteristics of Antarctica in order to provide 

context, and then review some of the major reasons that Antarctica is valued.  

 

 

1.1.0 Defining value 

The word ‘value’ in everyday conversation can take on a number of 

definitions, depending on the context in which it is used - for example, 

economic value is different from moral value. In the case of social psychology, 

it is used to describe the way people interact with other people, objects or 

places in order to reach a desirable end (Schwartz, 1994). The study of values 

has taken place since the beginning of western philosophy in ancient Greece. 

Aristotle described values in terms of means and ends - meaning that ‘A’ may 

be valuable as a means towards ‘B’, which may be valuable as a means 

towards ‘C’ and so on, but this will ultimately terminate at an end value 
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(Balaban, 1990). A more modern application of a similar idea divides values 

into two broad categories: Instrumental values, which are the equivalent of 

‘means’ and intrinsic values, which are similar to Aristotelian ‘end’ values 

(Bernstein, 2001).  

 

An instrumental value describes something that is valuable for the sake of 

achieving another goal. For example, Antarctica holds instrumental value for 

its role in regulating climate conditions in inhabited regions of the world. 

Intrinsic value, on the other hand, describes something that has inherent in 

itself, whether or not it is useful for another purpose. If something holds 

intrinsic value, then these values are rooted in this object’s nature, and these 

properties are not modifiable (Lewis, 1983). Antarctica’s intrinsic values are 

protected in the Environmental Protocol to the Antarctic Treaty, and this 

protection encompasses “wilderness and aesthetic values”, acknowledging 

that Antarctica holds these values in its own right without being a means 

towards another end goal.  

 

 

1.1.1 Values and communication 

In communicating science, it is useful to consider the values ascribed to a 

particular issue by both the communicator and the audience, because a 

person’s values motivate their actions (Atran & Axelrod, 2008). With 

knowledge of the pre-existing values of their audience, communicators can 

shape a message to appeal to these values and facilitate affective information 

exchange. 

 

This thesis will focus on two main groups of participants: (1) Antarctic 

researchers who have undertaken study on some aspect of Antarctica in 

either the sciences or humanities at a postgraduate level or higher, and (2) 

non-researchers of Antarctica (those not researching any direct aspects of 

Antarctica). These groupings intentionally represent more specific divisions 

than the typical categories of scientist vs. public, however at a broad level 
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they represent the difference between expert and non-expert in terms of 

degree of understanding and experience with Antarctica. Differences between 

experts and laypeople have been shown to lead to difficulties in 

communication of science, because the two groups may approach the subject 

matter in different ways (Weigold, 2001). Such differences can include use of 

language, understanding of scientific information, or placing different values 

on the issue. This difference is acknowledged by Dr Neal Lane, the former 

head of the US National Science Foundation, under which the US Antarctic 

Program operates, (cited in Hartz & Chappell, 1997), who claims:  

 

With the exception of a few people...we don’t know how to 

communicate with the public. We don’t understand our audience 

well enough – we have not taken the time to put ourselves in the 

shoes of a neighbor, the brother-in-law, the person who handles 

our investments – to understand why it’s difficult for them to hear 

us speak. (P. 38)  

 

This thesis aims to identify common values between the two groups, in order 

to establish where values are shared. Crane (1992) advocates that 

communicators should take advantage of any pre-existing interests held by 

their audience, and in doing this, a ‘frame’ can be created around the issue 

that appeals to these interests. A frame simplifies the issue by emphasising 

certain ‘interesting’ aspects over others (Scheufele, 2004), which is useful for 

science communicators because it reduces the issue into an understandable 

bite (Popkin, 1994). Frames also relate to experiences, so a frame does not 

necessarily have to be based around the science, but rather around the 

context into which the science fits (Druckman, 2001).  

 

In the case of Antarctic science, information can be presented using various 

different frames of Antarctica’s importance. For example, a finding in regards 

to instability of Antarctica’s ice sheets can be framed as a global issue in that 

ice sheets play a role in maintaining stable sea level and climate. This issue 
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could also be framed as a wilderness issue, in that the ice sheet is a part of 

the Antarctic wilderness, and if it were to collapse, then the intrinsic 

wilderness values of Antarctica would be compromised. By presenting 

research in such a way that appeals to pre-existing values, researchers can 

increase the efficiency of the process by which they communicate science to 

an audience. 

 

Before constructing a frame, however, a communicator cannot assume to 

know the pre-existing values held by their audience. For example, in a study 

by the US National Academy of Sciences, focus groups and surveys were 

conducted in order to find the most salient frame through which to advocate 

the teaching of evolution in the classroom. Contrary to the researchers’ 

expectations, it was found that framing this issue in terms of its connection to 

advances in medicine was more effective than framing around a recent court 

decision (Labov & Pope, 2008).The fact that this finding was unexpected to 

the researchers highlights the need for communicators to thoroughly research 

an audience before constructing a frame that aims to appeal to their values. 

This thesis will explore which aspects of Antarctica are regarded as most 

important by researchers and non-researchers, in order to identify common 

areas of value. Once an understanding has been established of the way the 

subject matter is valued, a message can be framed to fit those values.  

 
 

1.2. Antarctica and the Southern Ocean 
Antarctica is often described using superlatives: the highest, coldest, windiest 

and driest continent on Earth. It is a hostile environment for humans to live 

and work in, with a year round population of no more than 800 people. None 

of these are indigenous; Antarctica has no native population. Humans first set 

foot on the continent a little over a century ago, and this relative absence of 

human influence means it remains one of the most unaltered environments on 

Earth. This pristine condition makes it a valuable asset to humanity for a 

number of reasons – for example, it benefits science because some areas 



 5 

(such as the Ross Sea) can be used as a baseline by which to measure 

human impacts in other systems. Antarctica also holds an 800,000-year 

record of Earth’s climate history in the form of air bubbles trapped in the ice. 

Yet Antarctica is also intriguing, and as valuable in its own right as it is to the 

needs of humanity.  

 

The continent is made up of bedrock that is covered in massive sheets of ice, 

as thick as three kilometres in places. Small areas of exposed rock, mostly 

around the coastal margins allow for the existence of fungi, lichens and small 

invertebrates. The Southern Ocean surrounds Antarctica, which extends from 

the edges of the continent to the Antarctic convergence – the natural border 

where cold Antarctic waters meet the warmer subantarctic currents. The 

latitude of the convergence varies, but is at approximately 60 degrees south, 

and this is the border which is used for the purposes of political decisions 

under the Antarctic Treaty System (ATS). 

 

The ATS poses a unique political situation because it sets Antarctica aside for 

peaceful and scientific purposes, and bans military activity on the continent 

(except that related to running a research base). The treaty was first signed in 

1959 by 12 countries, and now has 29 signatories who all run Antarctic 

science programmes. The ATS was put in place to ensure that Antarctica 

would be peacefully governed, protected, and could not be owned by any 

particular stakeholder, so it would continue to exist for the benefit of all 

mankind. 

 

1.3.0 The value of Antarctica 

Values ascribed to Antarctica vary widely, and change over time. Captain 

James Cook was one of the first humans to sail in the Southern Ocean, on his 

second voyage in 1772-1773. Cook’s aim was to find the great southern 

continent, and claim it for England. Despite circumnavigating the continent 

and coming very close to it, he was unable to find it for certain (Day, 2013). 

He was also not particularly convinced of its value to mankind: 
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“...Lands doomed by nature to everlasting frigidness and never 

once to feel the warmth of the Sun's rays; such are the lands we 

have discovered, what may we expect those to be which lie more 

to the South, for we may reasonably suppose that we have seen 

the best as lying most to the North, whoever has resolution and 

perseverance to clear up this point by proceeding farther than I 

have done, I shall not envy him the honour of the discovery but I 

will be bold to say that the world will not be benefited by it.”  

(Quote sourced from Beaglehole, 1961). 

 

Values ascribed to the region have shifted considerably since Cook made this 

dreary diary entry. The Southern Ocean has been through times of 

exploitative sealing and whaling, through an era of heroic exploration and it is 

now largely a continent reserved for conservation and peaceful scientific 

purposes (Day, 2013), albeit with a rapidly growing tourism industry (Jabour, 

2014). 

 

Some values ascribed to Antarctica acknowledge its intrinsic value – for 

example wilderness and wildlife can be regarded as important whether or not 

they are means toward another end (Cordell, Tarrant, & Green, 2003; 

Summerson & Bishop, 2011; Tin & Hemmings, 2011). Other values are 

instrumental, and have benefits beyond the borders of the Southern Ocean. 

Examples of instrumental values are tourism and mining, which may bring 

profits, educational opportunities or potential for new technologies 

(Hemmings, 2012). Reasons for valuing Antarctica vary both within and 

between cultures (Bastmeijer, 2008; Bastmeijer & Tin, 2014; Beckett & 

Prozesky, 2013), and several recent surveys have been conducted to gain a 

better understanding as to how Antarctica is valued by populations throughout 

Europe, North America and South America (e.g. Bastmeijer & Tin, 2014; 

Salazar, 2013; Tin, Bastmeijer, O’Reilly, & Maher, 2011). Tin et al. (2011) 

created a survey that sought to quantify public perceptions of Antarctic 
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wilderness in a Dutch population, asking participants what they regarded as 

the importance of Antarctica. Based on a pilot study that gave a preliminary 

suggestion as to the major reasons that Antarctica is considered important, 

their survey provided the following options for participants to choose from: 

 

1. A component in Earth’s climate system 

2. One of the world’s last great wildernesses 

3. A science laboratory for the benefit of mankind 

4. A tourist destination 

5. A reserve of mineral resources that might support society in the 

future 

(6.) Antarctica holds no value 

(7.) Other (required explanation) 

 

A later review of nine surveys by Bastmeijer et al. (2014) compared the same 

five values between various survey populations in Europe and North America. 

In addition to these values, importance is also placed on Antarctica as an 

environment for wildlife (Wace, 1990), and as a key component in the history 

of human exploration (J. Hughes, 1994) – the latter two values being major 

attractions for tourists to the region (J. Hughes, 1994; Stewart, Kirby, & Steel, 

2006; Wace, 1990). This introduction will briefly introduce each of these seven 

values to provide perspective as to why each is regarded as important. 

 

 
1.3.1 Antarctica’s importance as a climate regulator  
Antarctica and the Southern Ocean play a key role in regulating Earth’s 

climate. A lengthy description as to Antarctica’s influence on climate systems 

is beyond the scope of this introduction, however some of the major 

mechanisms by which Antarctica does so will be briefly summarised.  

 

The global climate is driven by solar radiation, most of which hits the Earth 

near the equator. This creates a temperature gradient, and heat is transported 
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toward the poles in atmospheric and ocean currents (Turner et al., 2009). 

Storms and atmospheric eddies carry heat from warmer regions to colder 

ones, however the precise mechanism by which warm air is transported 

polewards is not well understood (Barry, Craig, & Thuburn, 2002). Oceanic 

currents move down the western sides of the Pacific, Atlantic and Indian 

oceans (Lumpkin & Speer, 2007; Schmitz, 1995), until they reach the 

Southern Ocean, which acts as a heat sink for the planet (Southern Ocean 

Observing System, no date). The mass of ice in Antarctica also helps to keep 

the Earth cool, as its highly reflective surface reflects solar radiation back out 

to space (Turner et al., 2009). 

 

Carbon dioxide is one of the major greenhouse gases causing global warming 

(Cox, Betts, Jones, Spall, & Totterdell, 2000), and the Southern Ocean plays a 

key role in the global carbon cycle, fixing more atmospheric carbon dioxide 

than any other latitudinal band (Southern Ocean Observing System, n.d.). 

Carbon is largely fixed through direct uptake of atmospheric carbon dioxide 

into ocean waters (Caldeira & Duffy, 2000), however the Southern Ocean also 

acts as a ‘biological pump’ that fixes carbon into ocean floor sediments via 

blooms of phytoplankton (Arrigo, Worthen, Schnell, & Lizotte, 1998). The 

phytoplankton absorb carbon dioxide as they undergo photosynthesis, and 

are either eaten by animals such as krill, and the carbon is passed into the 

food chain (Clarke et al., 2007), or if phytoplankton are not eaten, they may 

eventually sink to the ocean floor, locking the carbon up in sediments (Sabine 

et al., 2004).  

 

Through its influence on oceanic and atmospheric circulation, carbon 

absorption and heat reflection, Antarctica is a critical component of the global 

environment. It can be regarded as being of instrumental value as the 

‘refrigerator’ of the world, and a critical component in Earth’s climate system.  
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1.3.2 Antarctica’s importance as a wilderness 

The word “wilderness” has taken on a number of meanings over the past 200 

years, with no particular definition being agreed upon (Nash, 2014; 

Oelschlaeger, 1991). Ideas of wilderness range from the Puritans’ dread of 

the North American wilds as deserted, savage and desolate (Cronon, 1996) 

through to exhalative interpretations such as that of 19th century adventurer 

Estwick Evans: “there is something in the very name of wilderness, which 

charms the ear, and soothes the spirit of man. There is religion in it” (Evans, 

1819). In contrast, the New Zealand Wilderness Policy (1985) defines 

wilderness more as a utilitarian value, “...wild lands designated for their 

protection and managed to perpetuate their natural condition and which 

appear to have been affected only by the forces of nature, with any imprint of 

human interference substantially unnoticeable” (definition sourced from Hall & 

Higham, 2000).  

 

Regardless of the interpretation used, wilderness is a word that has become 

synonymous with Antarctica, and people all over the world have come to 

value it for this reason (Salazar, 2013; Tin et al., 2011). As David 

Attenborough himself put it: “At a time when it's possible for thirty people to 

stand on the top of Everest in one day, Antarctica still remains a remote, 

lonely and desolate continent. A place where it's possible to see the 

splendours and immensities of the natural world at its most dramatic and, 

what's more, witness them almost exactly as they were, long, long before 

human beings ever arrived on the surface of this planet. Long may it remain 

so.” – Quote from Life in the Freezer (1993).  

 

A summary of four surveys compiled by Neufeld et al. (Neufeld, O’Reilly, 

Summerson, & Tin, 2014), found that non-researcher participants from North 

America, Europe and New Zealand generally placed most importance on 

Antarctica as a wilderness and a scientific laboratory above other values such 

as tourism and minerals. From an eco-centric point of view, wilderness is an 

intrinsic value that is important in and of itself, regardless of any actual or 
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potential use it could have to humans (Godfrey-Smith, 1979). Antarctica’s 

aesthetic value is also intrinsically valuable, and is closely linked to 

wilderness. According to a study by Summerson and Bishop (2011) areas that 

were rated by survey participants as being wilderness were also given high 

aesthetic ratings.  

 

Wilderness and aesthetic values are both protected in the Environmental 

Protocol to the Antarctic Treaty, though a precise definition is left ambiguous, 

so no systematic protection of these values has been put in place 

(Summerson & Bishop, 2011). It states, “the protection of the Antarctic 

environment and dependent and associated ecosystems and the intrinsic 

value of Antarctica, including its wilderness and aesthetic values ... shall be 

fundamental considerations in the planning and conduct of all activities in the 

Antarctic Treaty area” (Article 3).  

 

In contrast, Antarctica’s Wilderness can also be regarded as being of 

instrumental value, in that it can be used as a means of reaching another end 

goal. Wilderness is of instrumental value in maintaining an untouched 

baseline for scientific research and for attracting tourists and the economic 

benefits associated with tourism (Maher, Steel, & McIntosh, 2003). 

Wilderness is also beneficial for the conservation of Antarctic species. Human 

influences such as pollution and introduction of invasive species are threats to 

Antarctica’s endemic flora and fauna, (Liggett, McIntosh, Thompson, Gilbert, 

& Storey, 2011) and maintaining wilderness is important for its protection.  

 

In the early 1980s, there was a push from International Union for 

Conservation of Nature (IUCN) and environmental NGOs, particularly 

Greenpeace, for Antarctica to be set aside as a ‘worldpark’, which would have 

banned mineral extraction from the continent (Lucas, 1995). This proposal 

was presented as an alternative to policy that would allow heavily regulated 

mineral exploration and extraction (Deihl, 1990). This debate eventually led to 

the creation of the Environmental Protocol to the ATS, which effectively bans 
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mineral extraction from Antarctica unless a consensus vote from all 

consultative parties to the Antarctic Treaty allows it to proceed (Haward, 

2011).  

 

Maintaining wilderness requires the absence of human activity, which works 

against other values that are regarded as important in Antarctica, such as 

science, tourism and potential extraction of mineral resources. The 

relationship between science and wilderness, for example, presents a difficult 

situation because science, particularly on the subject of global change, 

requires Antarctica to remain pristine (Bush, 1988), yet the presence of 

humans in Antarctica compromises its pristine wilderness state. It is helpful to 

know the importance placed on wilderness, as it is a fragile value that is easily 

compromised if other values are put ahead of it.  

 

 

1.3.3 Antarctica’s importance as an environment for wildlife 

Antarctic biodiversity is low compared to warmer parts of the world. According 

to Campbell (2002) if a leaf from the Amazon were counted for mosses, 

lichens, mites, fungi and insects, there would be more species on it than on 

the entire Antarctic continent. The oceans surrounding Antarctica are another 

matter altogether however. Though not especially biodiverse, the population 

numbers of each species make up it. Large populations of ‘charismatic 

megafauna’ include:  

 

- 2.5 million pairs of Adelie penguins 

- 1 million pairs of breeding king penguins 

- 7.5 million pairs of chinstrap penguins 

- 3.7 million pairs of rockhopper penguins 

- 315,000 pairs of gentoo penguins 

- 12 million pairs of macaroni penguins 

- 200,000 pairs of emperor penguins 

- Between 250,000 and 800,00 Weddell seals 
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- 200,000 Ross Seals 

- 30 to 70 million crabeater seals 

- 400,000 leopard seals 

- 600,000 southern elephant seals 

- 2 million Antarctic fur seals 

- Plus numerous species of whales, albatrosses, petrels and krill.  

(Data from Campbell, 2002) 

 

These huge populations are a key component for the tourism industry, and 

attract many thousands of visitors to the continent each summer (IAATO, n.d.-

d). There is also immense diversity in different forms of less charismatic 

fauna, whether vertebrate (e.g. ‘icefish’) or invertebrate (Census of Antarctic 

Marine Life, n.d.). Antarctic wildlife also provides researchers with a unique 

opportunity to study physiological adaptations that allow animals to survive in 

below-freezing conditions. In addition to these instrumental values, 

Antarctica’s wildlife can also be regarded as having intrinsic value. Wildlife 

does not exist as a means to an end, but rather it is valuable because it 

exists.  

 

 
1.3.4.0 Antarctica’s importance as a science laboratory 

Scientific knowledge generated from experimentation and observation in 

Antarctica has been recognised as an important value of the region since the 

earliest explorers first set foot on the continent just over a century ago 

(Schultheiss, 2009). Famous Heroic Era expedition leaders such as Robert 

Falcon Scott and Ernest Shackleton hired scientists to help map and 

understand the continent and to collect specimens - the importance of 

historical discoveries will be discussed later in this chapter, in section 1.3.5. 

 

The International Geophysical Year (IGY) in 1957/1958 sparked the beginning 

of the true scientific age of Antarctic exploration. The IGY was an international 

project aimed at promoting scientific collaboration in physical and earth 
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sciences among nations in the wake of the Cold War. As a result of the IGY, 

12 countries signed the Antarctic Treaty in 1959, (now there are 29 

signatories) setting Antarctica aside for peaceful scientific purposes. 

Furthermore, the treaty demands that in order to become a signatory to the 

ATS a country must: “...[demonstrate] its interest in Antarctica by conducting 

substantial research activity there, such as the establishment of a scientific 

station or the despatch of a scientific expedition” (Antarctic Treaty, Article IX). 

 

Thus, every nation that is a part of the ATS has a science programme and is 

also a member of the Scientific Committee on Antarctic Research (SCAR). 

SCAR is an interdisciplinary committee that coordinates international scientific 

research in the Antarctic region, and provides independent and objective 

advice to the ATS (SCAR, n.d.-a). SCAR has identified various themes that 

are priorities for current and future science projects in Antarctica. A key 

message of each of these themes is that Antarctica offers a unique 

opportunity for research that can not be conducted elsewhere in the world. 

Such an extensive range of scientific projects exist, that it is impossible to 

encapsulate them all in a single chapter, however some of these themes will 

be reviewed in this section in order to highlight the breadth and importance of 

Antarctic research.  

 

 

1.3.4.1 Antarctica and climate science 

Because Antarctica is largely uninhabited, it is as far from the influence of 

humans as any place on Earth can be. This allows for it to be used as a 

baseline environment (Caroli, Cescon, & Walton, 2001), and is useful in the 

study of local to global scale climate change (SCAR, n.d.-d). Understanding 

the variability of climate change, the forces that control it and the responses to 

such change will be essential in any attempts by humanity to mitigate or 

adjust to future climate change.  
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Antarctica’s ice sheets are integral to scientific research on the atmosphere 

and past climate. The ice is over three kilometres thick in some places, (Petit 

et al., 1999) and formed over millions of years from accumulated snow that 

was compacted onto ice. Small bubbles of air became trapped as snowflakes 

compacted and fused together into ice. The air bubbles act as tiny samples of 

atmosphere from throughout the history of the ice sheet, archived 

chronologically (Parrenin, Jouzel, Waelbroeck, Ritz, & Barnola, 2001). 

 

Ice core drilling projects such as the Russian project at Vostock Station have 

drilled to a depth of 3623m to bring up samples of ice that are 420,000 years 

old. This allows scientists to study Earth’s atmosphere and climate from the 

formation of the ice sheet to the present (Petit et al., 1999). Nowhere else on 

Earth has ice so thick and ancient, so Antarctica provides a unique 

opportunity to study past atmosphere, making it hugely valuable as a place to 

study climate.  

 

Sediment core drilling projects in Antarctica also offer a unique opportunity to 

understand Earth’s climate variations, even from the time before ice existed 

on the continent. For example, the Antarctic Geological Drilling Project 

(ANDRILL) is an international initiative that drilled into sediment on the Ross 

Sea floor (ANDRILL, n.d.). Information gained from sediment cores has 

enabled researchers to reconstruct Antarctica’s temperature and 

environmental conditions from around 50 million years ago to the present, 

allowing them to study Earth’s fluctuations in temperature over this time 

period, and gain some idea of conditions on Earth when carbon dioxide levels 

were last at similar concentrations to the present day (Naish et al., 2009).  

 

Though much has already been discovered from Antarctica, levels of 

understanding of past climate are “rudimentary at best” (SCAR, n.d.-d). 

Further projects to enhance understanding of past climate processes will be 

hugely valuable in informing responses to current global change and further 

changes in the future (National Research Council, 2011). 
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1.3.4.2 Ice science 

Research on Antarctic ice also allows scientists to understand the 

complexities of sea level rise. Like a glacier, Antarctica’s ice sheets are in a 

state of dynamic equilibrium, meaning that snow is accumulated on the top of 

the ice sheets and is ablated either by melting or calving icebergs into the 

sea. The ice sheets hold 90% of the world’s ice, 70% of its freshwater. If they 

were to completely melt, they would raise global sea level an average of over 

60m (National Research Council, 2011). Understanding the dynamics of ice 

sheet formation and ablation is critical to making future projections of sea 

level rise and predicting future change all around the globe (Nicholls & 

Cazenave, 2010) and also helps scientists to identify the deepest areas of ice 

sheet for future drilling projects .  

 

 

1.3.4.3 Ecosystems baseline 

The oceans surrounding Antarctica remain relatively untouched, with the Ross 

Sea being deemed the most pristine region of marine habitat left on Earth 

(Halpern et al., 2008). A recent census of Antarctic marine life was valuable in 

helping scientists to establish a baseline for the Southern Ocean ecosystem in 

its relatively pristine state (Census of Antarctic Marine Life, n.d.). It has been 

shown that Antarctic ecosystems are changing as a result of climate change 

as well as due to the impact of fisheries and other anthropogenically induced 

stressors such as ocean acidification and pollution (e.g. Clarke et al., 2007; R. 

C. Smith et al., 1999; W. O. Smith Jr, Sedwick, Arrigo, Ainley, & Orsi, 2012), It 

is important to gain an understanding of the changes that are taking place, 

because the Southern Ocean can act as a ‘control’ by which to measure 

human impacts and changes in other oceans (W. O. Smith Jr et al., 2012). 

This information will also be useful for making future comparisons to 

determine the response of the Antarctic ecosystem to climate change over 

time.  
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1.3.4.4 A polar vantage point 

Antarctic science not only focuses on Antarctica and Antarctica’s role in the 

world, but also capitalises on a unique opportunity for studying astronomy. 

The incredibly thick and clear ice at the South Pole creates ideal conditions for 

a neutrino observatory. One project, dubbed ‘IceCube’, uses the ice to embed 

instruments that detect tiny flashes of light that are produced when a neutrino 

encounters the ice and emits energy (Karle et al., 2003). Neutrinos are tiny, 

high-energy sub-atomic particles that originate beyond the solar system, and 

by tracking the straight path of a neutrino back towards its origin, scientists 

can learn about the origins of the universe (IceCube Collaboration, 2013).  

 

Due to the lack of soil in Antarctica, meteorites are less likely to become 

buried there than if they were to land in other parts of the world. Snow and ice 

also provide a softer landing than rocky environments, so intact meteorites 

are more likely to be found in Antarctica than almost everywhere else on Earth 

that is not desert (Harvey, 2003). Because meteorites that land in Antarctica 

end up on a slowly moving ice sheet, they are eventually deposited at sea 

where they cannot be recovered. However, in some places, the ice sheets 

butt up against mountains, so meteorites become concentrated (Cassidy, 

Harvey, Schutt, Delisle, & Yanai, 1992). Over 80% of meteorites ever found 

have been found in Antarctica (AMLAMP, 2009). 

 

 

1.3.4.5 Impact of science on other values 
Like other human activities on the Antarctic continent and surrounding 

oceans, use of Antarctica as a science laboratory can place other values 

under threat. Accommodation and vehicles to support scientific expeditions 

must be operated with fossil fuels which contribute to pollution of the 

environment, and the presence of human activity generally compromises the 

wilderness values of Antarctica (Summerson & Bishop, 2012). This means a 

balance must be met between protection of wilderness and the requirements 

of conducting science. Gaining an understanding of the importance of 
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Antarctica as a unique environment in which to conduct science is thus useful 

in determining the extent to which scientific operations should take place 

there.  

 

 

1.3.5 Antarctica’s importance as a part of the history of human 

exploration 
Just over a century ago, Antarctica remained largely unexplored, a mysterious 

and unknown Terra Incognita that was the last frontier left on Earth to be 

investigated. The early 20th century marked the ‘Heroic Era’ of exploration in 

Antarctica, a time during which the now-famous expedition leaders such as 

Robert Falcon Scott, Ernest Shackleton, Douglas Mawson and Roald 

Amundsen led expeditions that sought to discover, map and understand the 

frozen continent (Day, 2013). These expeditions have since become tales of 

the spirit of human endurance, and the extraordinary lengths that humans will 

go to in the name of exploration. As polar explorer Roald Amundsen 

articulated, "We must always remember with gratitude and admiration the first 

sailors who steered their vessels through storms and mists, and increased our 

knowledge of the lands of ice in the South" (Amundsen & Chater, 1913). 

 

Heroic Era expeditions were justified at the time as nationalistic as well as 

scientific and commercial endeavours that sought to make discoveries, profits 

and territorial claims for stakeholders in the countries that each expedition 

was launched from (Schultheiss, 2009). However, a central narrative in any 

story of the Heroic Era of exploration Antarctica is, most simply, that of 

adventure.  A genre of polar adventure literature emerged from the Heroic Era 

that still profitably lines the shelves of bookshops today. Books such as 

Shackleton’s South! (1919), Apsley Cherry-Garrard’s The Worst Journey in 

the World (1922) and Robert Falcon Scott’s The Voyage of the Discovery 

(1905) remain hugely popular. Though acquiring precise data on the number 

of copies sold is not possible, there have been many thousands of downloads 

of e-book versions of each of these books within the last year (Gutenberg 
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Project, n.d.), which signifies their remaining popularity. More modern 

interpretations of the expeditions have brought new insight to the historic 

expeditions, for example, Alfred Lansing’s retelling of Shackleton’s failed 

expedition Endurance (1959). Tales of the Heroic Era have also made their 

way into TV and film for example, the 1948 film Scott of the Antarctic, directed 

by Charles Frend, and the 2001 film The Endurance, directed by George 

Butler, about Earnest Shackleton’s expedition, which earned US$2.1 million at 

the box office (Rotten Tomatoes, n.d.). Nothing about tales of Antarctic 

exploration is mundane or ordinary, and these stories have allowed a diverse 

audience to experience and relive the drama of Antarctic exploration as 

‘armchair adventurers’ (Schultheiss, 2009). 

 

Beyond reliving the adventures of the great explorers, Antarctic history is 

important in exploring the relationship between human and non-human 

worlds, and mankind’s fascination with an environment where no human is 

native or arguably truly belongs (T. Griffiths, 2007). As with any area of 

human history, it is important to understand the past in order to fathom the 

present and prepare for the future. Indeed, understanding the linkages 

between past and present is needed for an understanding of what it is to be 

human (Corfield, 2008), meaning that history is not only useful, but essential. 

 

Historic explorations of Antarctica have culminated in countless observations, 

experiences and lessons that were then built on, and will continue to be built 

on in the future. For example, the physicians that accompanied Historic Era 

expeditions made discoveries about the human diet that are still applied today 

(Fodstad, Kondziolka, Brophy, Roberts, & Girvin, 1999). Modern explorations 

also take into account lessons learned from Heroic Era expeditions, 

particularly in relation to the psychology of human interactions in isolated 

environments. Current and future missions to space will involve similar social 

conditions to those experienced by members of Heroic Era parties – a select 

few individuals confined together for long periods of time in a remote and 

hostile environment, in which each party member relies on the others for their 
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survival. Particularly in regards to the selection of personnel for these 

missions, lessons from Antarctic explorations are/will be important (Palinkas, 

1987).  

 

 

1.3.6 Antarctica’s importance as a tourist destination 

The sixth of the values commonly ascribed to the Antarctic is its role as a 

tourist destination. The allure of Antarctica is encapsulated well in this quote 

from the diary of Edward Wilson, a surgeon and zoologist on Scott’s 

expeditions to Antarctica: 
 

“We had the whole of Erebus Island spread out in front of us, and it 

was a very beautiful sight indeed. One of the thoughts that strikes 

one oftenest I think is what people at home would give to have a 

glimpse of such a sight”   

(Diary entry dated 23 August 1902, quote sourced from Savours, 

1966).  

 

The attraction of Antarctica is by no means restricted to early explorers such 

as Edward Wilson, nor is it exclusively the territory of scientists, but rather it 

can attract anyone with an interest in its wildlife, wilderness, grandeur or 

remoteness. For many people who dream of experiencing Antarctica, booking 

a place on a tour ship is the only way to get there. Antarctic tourism is a 

growing industry, with over 25,000 people having landed on the continent 

during the season of 2013-2014 (IAATO, n.d.-a). Though tourism raises many 

concerns due to its impact on the Antarctic environment, it is nevertheless 

becoming increasingly recognised as an “appropriate and legitimate activity” 

(Splettstoesser, 2000). 

 

A major benefit of tourism is of course the economic gain for the tourism 

operator and for ports and cities that tours embark from (Tracey, 2001), as is 

discussed in a subsequent section of this chapter. Another growing benefit of 
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tourism in the Antarctic region is the opportunity for environmental education 

as part of the travel experience for tourists, which will be discussed in the next 

section.  

 

1.3.6.1 Educational benefits and ambassadorship 
In 1966, a pioneer cruise operator Lars-Eric Lindblad led one of the first 

‘expedition cruises’ to the Antarctic (Maher et al., 2003). Lindblad believed 

that experience was necessary for promoting an understanding of the 

importance of Antarctica, famously stating “you can’t protect what you don’t 

know” (IAATO, n.d.-d). Because of this, education was a major theme of 

Lindblad’s cruises, and his model of educational expedition cruising is still 

followed by most Antarctic tour operators today.  

 

It is commonly claimed that Antarctic tourists become ambassadors for the 

continent as a result of their learning experience on the trip (IAATO, n.d.-d; 

Maher et al., 2003; Powell et al., 2008). Maher et al. (2003) suggests that 

Antarctic ambassadorship can be thought of as a cycle that starts with 

anticipation of the event, followed by experiencing the Antarctic environment, 

and finally a change of behaviour as a consequence of this experience. A 

behavioural change could include donating money to Antarctic environmental 

organisations, or altering habits after the tour to become more pro-

environmental (Splettstoesser, 2000).  

 

A study by Powell et al. (2008) involved surveying members of various 

Antarctic tour groups during their tours, and issuing a follow-up survey three 

months later. They found that environmental knowledge of tourists was 

increased both during and after the tour, however tourists’ behavioural 

intentions towards reducing impact on the environment were only heightened 

during the Antarctic tour, and were not increased after the three month follow 

up. A survey by Eijgelaar (2010) found no evidence that Antarctic tourism 

results in heightened environmental awareness, a change in attitude or 

encouraging more sustainable travel choices in future. 
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More research is needed to determine the effect that Antarctic tourism has on 

the behaviour of tourists following the tour, and whether they become more 

environmentally focused, or whether no change is evident. From these results 

alone, it is unclear whether tourism is a ‘valuable’ aspect of Antarctica, in 

terms of promoting pro-environmental behaviour. Indeed, Campbell (2002) 

argues that tourists may merely cause damage to the Antarctic wilderness 

and not cast much thought to it again.  

 

 

1.3.6.2 Economic benefits of tourism in Antarctica 

The other major benefit of tourism is the economic gain for the tourism 

operator and for ports and cities that tours embark from (Tracey, 2001). The 

International Association of Antarctic Tour Operators (IAATO) was formed in 

1991, to “advocate, promote and practice  safe and environmentally 

responsible private-sector travel to the Antarctic” (IAATO, n.d.-c),  and soon 

after, it began to collect statistical information on tourism in the Antarctic 

region (IAATO, n.d.-a). In the summer of 1992/1993, a total of 6704 tourists 

landed on the Antarctic continent (Enzenbacher, 1994), whereas in 

2013/2014, this number had increased to 27,735 (IAATO, n.d.-a).  

 

The tourists that tend to visit Antarctica represent a narrow subsample of 

people. Most come from developed countries (generally North America and 

western Europe) (IAATO, n.d.-a). They are generally wealthier and older than 

the average citizen of their country of origin, and most are tertiary educated, 

well travelled and are looking for a unique experience of nature (Kriwoken & 

Rootes, 2000). Tourists spend, on average at least AU$15,000 per person to 

make the voyage to Antarctica from their home countries (Liggett et al., 2011).  

 

Despite the wealth of those that travel there, Snyder (2007) argues that 

because there are no indigenous inhabitants, there are no economic benefits 

to Antarctica from tourism. This is in contrast with some tourism operations in 
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the Arctic, which are run by indigenous populations. Gateway cities to 

Antarctica such as Ushuaia, Argentina, however, can reap significant 

economic benefits from Antarctic tourism (Snyder & Stonehouse, 2007; 

Stewart, Draper, & Johnston, 2005).  

 

No revenue is collected for environmental management of human impacts on 

the continent (Snyder, 2007; Stewart et al., 2005), and though scientific 

stations may make a small profit from the sale of souvenirs, this money is not 

guaranteed to go towards environmental management programmes, 

according to the Armed Forces Canteen Council representative who operates 

the souvenir shop at the New Zealand Antarctic base (A. Hooper, personal 

communication, January 2014). On the other hand, if a tourism operation is in 

need of search and rescue operations, the nearest research station is usually 

responsible for sending help, meaning that tourism can become an economic 

burden rather than a benefit to scientific programmes (Stewart et al., 2005).  

 

 

1.3.6.3 Concerns about Antarctic tourism 

Tourism ventures in Antarctica are also problematically concentrated in 

certain areas. Some 97% of Antarctic tourists that land on the continent visit 

the Antarctic Peninsula region, while 2.7% visit the Ross Sea (IAATO, n.d.-d). 

The Antarctic Peninsula is somewhat milder than other parts of the continent, 

and has many ice-free areas that provide habitat for wildlife, leading to its 

nickname the “Antarctic Riviera” (Hart, 1988). The majority of Antarctic 

tourists are ship-borne, so coastal areas around the Antarctic Peninsula are 

likely to be most highly impacted (K. A. Hughes, Pertierra, & Walton, 2013). 

Concerns have been raised as to the effects that current and future tourism 

will have on the area due to the concentrated effects of tourism in this region 

(Liggett et al., 2011), including the accidental introduction of invasive species, 

trampling of fragile mosses and the potential for oil spills (Convey, 2010; Hall, 

1992; Hall & McArthur, 1993). Many tourism operators acknowledge the 

impacts their businesses can have on the environment (Hall & McArthur, 
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1993) and IAATO was established in 1991 to address and minimise some of 

the adverse effects that tourism might have on the Antarctic environment. To 

become a member of IAATO, a business must prove that it meets strict 

environmental and operational standards as set out by the organisation, so 

IAATO members strive to have a minimal impact on the Antarctic environment 

(IAATO, n.d.-c).  

 

Whether or not the educational and economic benefits of tourism operations 

outweigh the risks and potential for environmental damage, tourism is 

nevertheless the only way many people will ever see Antarctica. For this 

reason, Antarctic tourism is immeasurably important to many who have 

benefitted from it. 

 

 

1.3.7 Antarctica’s importance as a reserve of mineral resources 

Antarctica can be considered important as a potential source of mineral 

resources that might support society in the future. Although Antarctica is the 

only continent in the world that is not currently mined, the presence of 

substantial mineral deposits on every other continent on Earth suggests that 

similarly extensive deposits would be found on Antarctica (Splettstoesser, 

1985). Antarctica was once part of the Gondwana supercontinent, alongside 

Australia, South America, Southern Africa and India. Reconstructions of 

Gondwana have placed Antarctica at the centre of the supercontinent, and 

correlations of mineral-rich areas on surrounding continents suggest that 

similar areas exist in Antarctica (Boger, 2011). Similar geological processes to 

those that have produced mineral deposits on other southern continents 

would likely have acted upon Antarctica, and thus similar deposits could be 

expected there (Splettstoesser, 1985). Antarctica is also thought to be the site 

of oil deposits (Ward, 1998), however mentions of oil were excluded in this 

survey in order to maintain comparability with other similar Antarctic values 

surveys. Future studies could include oil as a potential value of Antarctica.   
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1.3.7.1 Mineral availability 
The Antarctic Peninsula is geologically similar to the mineral-rich Andes 

Mountains of South America (Rowley, Ford, Williams, & Pride, 1983). Many 

metal deposits are likely to exist in the peninsula region, and this is the area of 

Antarctica considered most favourable for mineral exploration by Williams 

(1974) because it is near to ports in Argentina and Chile, and it has more of a 

maritime climate than continental Antarctica. Geological studies have 

nevertheless identified potential sites for mining throughout Antarctica, with 

iron ore, platinum and copper the most likely minerals to be considered for 

extraction.  

 

Iron ore deposits in East Antarctica are comparable to exploited deposits on 

other continents (Kameneva & Grikurov, 1983), and future demand is 

expected to increase exponentially, while currently exploited reserves are 

predicted to run out within the next half century (Yellishetty, Ranjith, & 

Tharumarajah, 2010). If demand were to significantly increase as predicted, 

exploitation of Antarctic iron may be considered economically worthwhile.  

 

Platinum is also present in Antarctica, in the Dufek intrusion in Queen 

Elizabeth Land. Demand for platinum is projected to rise, as it is a critical 

component in many new technologies such as hydrogen fuel cells (Gordon, 

Bertram, & Graedel, 2006). Currently the world’s platinum supply comes from 

few sources, and there are few places that are considered geologically 

promising for platinum (Yang, 2009). Though running a platinum mine in 

Antarctica would cost around three times that of a similar mine in the USA 

(Ford, 1983), an increase of 50% in the value of platinum from 1990 prices 

could make an Antarctic mine economically viable (Beike & Rozgonyi, 1990).  

 

1.3.7.2 Physical barriers to mining  

Despite these findings, Antarctica also does not have any known mineral 

deposits that are currently economically worthwhile to mine (Rowley et al., 
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1983). Four decades of investigations into the possibility of finding exploitable 

mineral deposits in Antarctica found nothing that was of interest to industry at 

that time (Crockett & Clarkson, 1987).  

 

In terms of feasibility for mining, Antarctica is covered in thick sheets of ice, 

with only about 1% of the exposed land mass made up of rock (Crockett & 

Clarkson, 1987). Only these exposed areas would be considered for mining 

with current technology. In comparison to other continents, it is statistically 

unlikely that exploitable deposits would be found in any of the ice-free areas 

(P. L. Williams, 1974). However, with a growing human population, increasing 

wealth in developing nations, and the potential exhaustion of known mineral 

deposits, there is a chance that Antarctica may be of interest to mineral 

prospectors in the future.  

 

 

1.3.7.3 Political problems with future mining 

The Environmental Protocol to the Antarctic Treaty System has placed a ban 

on mining and exploratory drilling in the area governed by the ATS, stating, 

“any activity relating to mineral resources, other than scientific activity, shall 

be prohibited” (Article VII). Though the ban is indefinite, it can be modified if 

all Antarctic Treaty consultative parties reach a consensus vote. In 2048, fifty 

years after the ban was put in place, the Environmental Protocol will be put 

under review. During a review, only three quarters of consultative parties must 

be in agreement (Article 25), meaning that a measure could be passed during 

this time that will allow mining or mineral exploration to take place.  

 

The concept of mining in Antarctica poses problems in terms of international 

relations. If minerals are being extracted, then this raises questions as to the 

ownership of the minerals. In such a situation, claims of sovereignty could no 

longer be ignored by the ATS, and as a system that strives to build diplomatic 

relationships through international co-operation, permitting mining could put 

the whole system under threat.  
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1.3.7.4 Effects of mining on other values of Antarctica 

Consideration must be given to the damaging effect that mining Antarctica’s 

ice-free areas would have on other values that are deemed important. Mining 

is incompatible with maintaining the wilderness and aesthetic values of 

Antarctica, in that machines, roads and accommodation would need to be 

established. Mining would also negatively affect Antarctica’s role as a natural 

science laboratory and as an environment for wildlife. Only if the need for 

minerals were to overcome all these barriers would mining be considered in 

Antarctica. This is not to say that this scenario is impossible in future, but 

currently, Antarctica mining is not a feasible prospect in Antarctica.  

 

 
1.3.8 Summary of values placed on Antarctica 

It is essential to gauge the importance of various values that are placed on 

Antarctica in order to make decisions regarding the management of human 

activities on the continent, as well as to aid in communication of Antarctic 

science. This chapter aimed to highlight some of the most common values 

that are ascribed to Antarctica, to give some perspective as to the reasons 

that Antarctica is regarded as important. 

 

Not all values are equal however. Some values are essential to the success of 

others; for example, tourism would not exist without wilderness or wildlife. 

Similarly, some values detract from others; for example, mining for minerals 

would negatively impact on the wilderness and science values of Antarctica. 

There is certainly more support for some values than others, so the next 

section of this thesis will seek to determine which values are regarded as 

most important, and will compare Antarctic researchers with non-researchers 

to establish whether a difference in value systems is evident.  
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Chapter 2 – Methods and results 
 
2.0 Overview of the study 

The purpose of this study is to gauge whether there is a difference between 

the values ascribed to Antarctica by Antarctic researchers compared to non-

researchers. If there is a difference between the two groups, it is worth 

considering why this value difference may have arisen and how it could 

influence the effectiveness of communication of Antarctic science. 

Specifically, the results of this study can be applied to aid Antarctic 

researchers and science communicators in effective communication of 

findings from Antarctic research. If researchers are aware of values that are 

both held in common and that diverge then they can frame a message that 

will be most widely effective for an audience.  

 

It has become clear that research conducted in Antarctica is of global 

significance, and that many contemporary findings need to be communicated 

effectively in order to inform actions. For example, new data relating to the 

stability of ice sheets may help to inform policy on coastal building regulations 

in inhabited regions (Rosenzweig et al., 2011). Thus, it is timely to analyse the 

values held by researchers and to compare them to those of a wider 

stakeholder populous who have the power to take action. This will help to 

identify a means by which to communicate Antarctic science effectively.  

 

Identifying every stakeholder group that could take action from the results of 

Antarctic research goes beyond the scope of this study. The ‘non-researcher’ 

group (or perhaps more generically, the ‘wider public’), however, has the 

power to take personal action, as well as the ability to vote and lobby 

politicians, and were thus a suitable group to compare to Antarctic 

researchers.  

 

Previous studies into the values ascribed to Antarctica (e.g. Tin et al. 2011; 

Bastmeijer and Tin 2014) have been conducted with the aim of ensuring that 
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public opinion is being accurately represented in decisions made under the 

Antarctic Treaty System. The results of these previous studies apply mostly to 

ensuring that the management of human activities within Antarctica is in line 

with public opinion. The results of the present study could be used for a 

similar purpose to these other studies, in that it will add data from additional 

survey groups to the existing dataset. However, the main aim of this study is 

determine whether value differences exist between Antarctic researchers and 

non-researchers in order to help Antarctic researchers (and less directly help 

science communicators) to communicate science that is important beyond the 

borders of Antarctica.  

 

 
2.1 Research hypotheses 

The aim of this research is to determine whether there is any difference 

between Antarctic researchers and non-researchers in the reasons the two 

groups perceive Antarctica as being important.  

 
The null hypothesis states that there will be no significant difference between 

the two groups, while alternatively it is hypothesised that people involved in 

Antarctic research will place different values on Antarctica than non-

researchers.  

 
 

2.2 Methods 
This study consisted of a survey that aimed to explore the values ascribed to 

Antarctica by Antarctic researchers and non-researchers. Antarctic 

researchers were identified as those who had conducted research related to 

Antarctica at a postgraduate level or higher, while non-researchers had not. 

The survey was used to identify discrepancies between the two groups, and 

also to compare the results with previous surveys from the Netherlands, 

Spain, the USA and Canada as well as a survey of tourists who had visited 

Antarctica and a group of ‘wilderness enthusiasts’. In order to facilitate direct 
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comparison with the previous studies, many of the same questions were 

included in the current survey (as will be described in detail below). 

 

The survey was distributed both online and on paper. The online version was 

advertised by email to researchers at the British Antarctic Survey (Cambridge, 

UK) and Gateway Antarctica at the University of Canterbury, New Zealand. 

Antarctic researchers at these institutions were encouraged to forward the 

survey on to their co-workers. In order to reach the Antarctic research 

community, the survey was distributed at the Scientific Committee on 

Antarctic Research (SCAR) Open Science Conference, which took place in 

Auckland, New Zealand from August 25 to 28, 2014. Attendees of the 

conference were approached in person and asked if they were willing to 

complete a survey. If in agreement, they were given an information sheet and 

printed survey to fill out (copies of the information sheet and survey are 

included in Appendices 1 and 2). Responses were collected by student 

volunteers at the conference or were handed in at the conference registration 

desk. Surveys were anonymous. An effort was made to approach only 

researchers at the SCAR conference, so as avoid responses from participants 

who were Antarctic experts in a non-research capacity (and would thus bias 

the non-researcher results). Some non-researcher responses were collected 

in the vicinity of the conference in central Auckland. The online survey was 

advertised to non-researchers with no association to Antarctica through email 

requests and social media, as well as approaching some people in person. 

 

Participants were provided with an information sheet about the survey, which 

gave context as to the goal of the research and their rights as a participant in 

this study. Every effort was made to ensure that the information sheet did not 

influence participants’ responses to the questions - no background was given 

as to the results of previous surveys, and participants were not informed 

about which activities were/were not allowed to take place in Antarctica. The 

information sheet is included in Appendix 1 at the back of the thesis.  
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2.2.1 Survey questions 

The survey consisted of seven questions, which were identical for researchers 

and non-researchers alike, and took around five minutes to complete. 

Answers were in the form of multiple choice or short answers with the option 

of elaborating on a final question. The Ethics Committee at the University of 

Otago approved the survey for distribution. 

 

The survey began with three questions to establish basic demographic 

information including the participant’s age, nationality and highest level of 

education. It then sought to identify their level of personal experience with and 

knowledge levels about Antarctica by asking whether they had been to 

Antarctica or the Subantarctic Islands, and how they would rate their 

knowledge of Antarctica on a scale of one (no knowledge) to five (expert). No 

other textual qualifiers were provided on this scale.  

 

Though asking participants to rate their level of knowledge of Antarctica along 

a fairly broad and vaguely demarcated scale could produce inconclusive 

results, this question was most useful in identifying participants who had very 

little knowledge of Antarctica (rating themselves as 1 or 2 out of 5). The 

question was also useful for identifying participants who were highly 

knowledgeable about Antarctica, but who were not identified as researchers, 

as they could potentially influence the results of the ‘non-researcher’ group.  

 

Respondents were identified as Antarctic researchers by explicitly asking 

whether or not they were an Antarctic researcher at postgraduate level or 

higher. Thus, answers provided for this question were used to split 

participants into the two main respondent groups: Antarctic researchers and 

non-researchers. The division of groups was based on a study that identified 

researchers as ‘producers of research outcomes and publications’ and non-

researchers as those that did not produce any research outcomes or 

publications (Cusick, Franklin, & Rotem, 1999). Those with a postgraduate 
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qualification in a field related to Antarctica were thus identified as ‘Antarctic 

researchers’, as they had authored a document related to Antarctic research.   

 

The final question was a reproduction of a question in a survey conducted by 

Tin et al. (2011). The question is not verbatim however, because two options 

(subsequently described regarding the value of wildlife and history) were 

added. The wording of the question in the current survey asked participants: 

“what is, in your opinion, the importance of Antarctica?” and provided them 

with the following choices:  

 

a. A science laboratory for the benefit of mankind 

b. A tourist destination 

c. One of the world’s last great wildernesses 

d. A reserve of mineral resources that might support mankind in the future 

e. The ‘refrigerator’ of the world, an important component in the Earth’s 

climate system 

f. An important environment for wildlife 

g. A key part of the history of human exploration 

h. Antarctica does not have any value for mankind 

i. Other, (required explanation) 

 

Multiple answers were allowed, and respondents were asked to elaborate as 

to how they foresaw their chosen scenarios co-existing. A copy of the survey 

sheet is included in Appendix 2. 

 

The responses to this final question were also compared to nine similar 

surveys reviewed in Bastmeijer and Tin (2014). These previous surveys, 

conducted in four different countries (including Canada, the USA, Spain and 

the Netherlands), and for Antarctic tourists as well as a group of ‘wilderness 

enthusiasts’, all aimed to quantify the values that various populations 

assigned to Antarctica. Due to differences in the wording of questions, and in 

some cases vastly different sample sizes, no statistical comparisons were 
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possible between the current study and the data presented in Bastmeijer and 

Tin’s review. Some general qualitative comparisons are made however. 

 

 

2.2.2 Analysis of results  
Paper and online responses were collected over a period of three weeks, and 

were then compiled onto a Microsoft Office Excel spreadsheet. These raw 

survey data are included in Appendix 2. Responses were divided into two 

groups of ‘Antarctic researchers’ and ‘non-researchers’ for analysis. The 

responses to the final question were analysed using the program R version 

3.1.2 (R Development Core Team, 2011) to conduct a chi-squared test for 

independence. This test was used to determine whether there was a 

significant difference in the proportion of Antarctic researchers vs. non-

researchers to choose each of the seven value choices.  

 

It is acknowledged that some participants who were highly involved in 

Antarctica in a non-research capacity may have been included in the ‘non-

researchers’ group, and this may have influenced the comparison between 

researchers and non-researchers. This was taken into account by running the 

same chi-squared test for independence, excluding any non-researchers who 

had previously been to Antarctica. A self-rated measure of Antarctic 

knowledge also served as a way to check for Antarctic experts who had 

identified themselves as non-researchers, as discussed below.  

 

2.3 Results 
2.3.1 General information on participants 

The survey was completed by a total of 119 respondents. A total of 59 

responses were collected on paper, while 60 responses were gathered online. 

Of these, 76 were identified as Antarctic researchers, 70% of whom 

completed the paper version of the survey, while 30% completed the online 

version. There were 43 responses from non-researchers, with 14% filling in 

paper surveys and 86% completing the online version (Table 1).  
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Table 1. Characteristics of all survey respondents n=119 

Characteristics of 
respondents 

Percentage of 
Antarctic researchers 

(n=76) 

Percentage of non-
researchers (n=43) 

Completed paper survey 70 14 

Completed online 

survey 

30 86 

Visited Antarctica 89 23 

Education level: High 

school qualification 

 0  7 

Education level: 

Undergraduate degree 

 8 51 

Education level: 

Postgraduate degree 

92 42 

Age group 20-29 30 68 

Age group 30-39 29 14 

Age group 40-49 18   2 

Age group 50-59 14   5 

Age group 60+   8 12 

New Zealand/Australian 39 79 

South American 18   5 

UK/Irish 14   5 

North American 11   7 

Asian   8   5 

European   8   0 

Russian   1   0 

Antarctic knowledge 5/5 30   0 

Antarctic knowledge 4/5 45  14 

Antarctic knowledge 3/5  21  47 

Antarctic knowledge 2/5  3  35 

Antarctic knowledge 1/5 1  5 
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(Six respondents were included in the Antarctic researchers group, despite 

not holding a postgraduate degree, because they were all in final stages of 

completing a postgraduate qualification in an Antarctic research field.)  

 

Antarctic researchers made up 64% of all respondents to the survey, while 

36% were non-researchers. Almost all Antarctic researchers (92%) held a 

postgraduate degree or were in the final stages of obtaining one (8%). In 

comparison, 42% of non-researchers held a postgraduate degree, and 

approximately half (51%) held an undergraduate degree. Only 7% of non-

researchers held a high school qualification as their highest level of education, 

and there were no respondents without educational qualifications. A high 

proportion of Antarctic researchers had previously visited Antarctica (89%), 

while a relatively high proportion of non-researchers had also done so (23%) 

 (Table 1).  

 

Between the two study groups there were 22 nationalities represented, with 

New Zealand/Australia having the highest representation in both groups, and 

disproportionately higher for the non-researchers (39% of Antarctic 

researchers and 79% of the non-researchers). South Americans, North 

Americans and UK citizens were also fairly well represented among the 

researchers group (18%, 11% and 14% of Antarctic researchers respectively), 

while Asian and Russian researchers were also represented in this group (8% 

and 1% respectively). Among non-researchers, approximately equal 

proportions of Asian, North American, South American and UK/Irish 

participants were represented (between 5% and 7%). (see Table 1).  

 

In a self-rating of levels of knowledge of Antarctica, 75% of Antarctic 

researchers rated their knowledge highly (4/5 or 5/5), whereas just 14% of 

non-researchers rated themselves at these levels. There were no non-

researchers to rate their knowledge of Antarctica as 5/5. On the other end of 

the scale, 40% of non-researchers rated their knowledge of Antarctica as 
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being low/none (2/5 or 1/5), in contrast to 4% of Antarctic researchers (Table 

1).  

 

Figure 1: Age groups represented among a) Antarctic researchers n=76, and 
b) non-researchers n=43. 

 

 
The ages of the Antarctic researchers group were relatively evenly spread 

throughout the age groups (Figure 1a), with 30% in the 20-29 age group, 29% 

in the 30-39 age group and 18% in the 40-49 age group. In contrast, the 

majority of respondents in the non-researchers group were younger, falling 

into the 20-29 age group. There were far fewer respondents in the 40-49 and 

50-59 age groups among non-researchers, with 2% and 5% of non-

researcher respondents in these age groups, respectively (Figure 1b).  

30%

29%

18%

14%

8%

Age of Antarctic researchers surveyed

20-29
30-39
40-49
50-59
60+

Age group

a)

68%

14%

2%
5% 12%

Age of non-researchers surveyed

20-29
30-39
40-49
50-59
60+

Age group

b)



 36 

2.3.2 Values ascribed to Antarctica by Antarctic researchers and non-

researchers 
 

Figure 2: Responses from Antarctic researchers (n=76) and non-researchers 
(n=43) to the question “What is the importance of Antarctica?” Statistical 
significance is indicated with a * according to a χ² test for independence.  

 
 
 
A paired bar graph was produced, to show responses to the final question of 

the survey: “What is, in your opinion, the importance of Antarctica?” (Figure 

2). There was just one statistically significant result between the two groups (a 

science laboratory for the benefit of mankind) according to a chi-squared test 

for independence. A duplicate test was also run, that excluded participants in 

the non-researcher group who had been to Antarctica. Again, the same 

statistically significant result between the two groups was produced. Tables of 

chi-squared values for both tests are included in Appendices 3 and 4. Results 

are discussed below in descending order from highest frequency of response 

to relative least.  

 

Both study groups placed the most importance on Antarctica for its role as a 

component of the Earth’s climate system. A slightly higher proportion of 

Antarctic researchers chose this option compared to non-researchers (83% 
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compared with 80%; Figure 2). Both groups also saw Antarctica’s role as a 

pristine wilderness as important, with 75% and 70% of respondents in each 

respective group rating Antarctica as important for this reason. A similar 

proportion of Antarctic researchers and non-researchers rated Antarctica as 

being important as an environment for wildlife, with 72% and 74% of each 

respective group choosing it for this reason.  

 

Although a high proportion of Antarctic researchers (78%) also valued 

Antarctica for its role as ‘a science laboratory for the benefit of mankind’ this 

question provided a point of departure for similarities between groups. Far 

fewer non-researchers (44%) valued Antarctic for this reason. A chi-squared 

test for independence found that this difference was significant (p>0.05) (see 

Appendix 4 for χ² statistics and p-values).  

 

Compared to the preceding reasons for importance, both study groups placed 

relatively low value on Antarctica as a key part of the history of human 

exploration, with 36% of researchers and 30% of non-researchers rating it as 

important for this reason. Even fewer individuals in both groups placed 

importance on Antarctica’s role as a tourist destination, with just under a 

quarter of Antarctic researchers choosing this option. Support among non-

researchers, support was even lower at 12%. Answers given by Antarctic 

researchers and non-researchers were also in agreement that the least 

important value of Antarctica was for its mineral reserves, with 5% and 9% 

respectively valuing it for this reason (Figure 2).  

 
 

2.3.3 General summary of comparisons between researchers and non-
researchers 

Antarctic researchers and non-researchers were in accord on three aspects of 

Antarctica that were of high importance: its role as a component in Earth’s 

climate system, that it is one of the world’s last great wildernesses, and that it 

is a valuable environment for wildlife. The two groups both rated Antarctica to 
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be of lesser importance in its role as a tourist destination, and that it is of least 

importance as a reserve of mineral resources that might support mankind in 

the future. The only discord between the two study groups was on Antarctica’s 

importance as a science laboratory for the benefit of mankind. Significantly 

more researchers than non-researchers valued it for this reason.  

 

2.3.4 Combinations of values 
When responding to the final question of the survey, participants could 

choose as many or as few options as they thought suitable. They were 

encouraged to choose options that they thought could co-exist together, and 

also to explain how their chosen combinations may co-exist.  

 

The combinations of climate/science/wilderness/wildlife and 

climate/history/science/wilderness/wildlife were the most commonly chosen 

groups by Antarctic researchers, with 18.4% and 17.1% choosing these 

combinations respectively, while 10.5% of researchers placed importance on 

Antarctica as a science laboratory alone (Table 2).  

 

The most popular combinations chosen by non-researchers were 

climate/wilderness/wildlife, science/wilderness/wildlife and 

climate/history/science/wilderness/wildlife, with 11.6% choosing each of these 

groups. Every participant in both groups (with exception of one non-

researcher) chose at least one, or a combination of, climate, wilderness, 

wildlife and science (Table 2).  

 

The only Antarctic researchers to choose minerals chose it along with all of 

the other options. In contrast, non-researchers chose it with as few as one 

other option, but most commonly with four other options. Minerals was not 

chosen as an individual value by any participant (Table 2).   
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Table 2. Combinations of values chosen by Antarctic researchers (n=76) and 

non-researchers (n=43). The most popular combinations for each group are 

marked with a *. 
 Researchers % Non-researchers % 
1 value chosen   
Climate 2.6 7.0 
Science 10.5 2.3 
Wildlife 2.6 4.7 
Wilderness 0.0 4.7 
Tourism 0.0 2.3 
   

2 values chosen   
Climate/science 2.6 0.0 
Science/wilderness 2.6 0.0 
Climate/wildlife 1.3 0.0 
Wilderness/wildlife 1.3 0.0 
Climate/minerals 0.0 2.3 
Climate/wilderness 0.0 4.7 
Minerals/tourism 0.0 2.3 
   

3 values chosen   
Climate/wilderness/wildlife 6.6 11.6  * 
Climate/science/wildlife 2.6 0.0 
Climate/science/wilderness 6.6 0.0 
Science/wilderness/wildlife 0.0 11.6  * 
Science/tourism/wilderness 4.0 0.0 
Climate/wildlife/minerals 0.0 2.3 
   

4 values chosen   
Climate/science/wilderness/wildlife 18.4  * 9.3 
Climate/history/wilderness/wildlife 0.0 9.3 
Climate/history/science/wildlife 0.0 4.7 
History/science/wilderness/wildlife 1.3 0.0 
History/science/tourism/wildlife 1.3 0.0 
Climate/science/tourism/wildlife 1.3 0.0 
   

5 values chosen   
Climate/history/science/wilderness/ 
wildlife 

17.1  * 11.6  * 

Climate/science/tourism/wilderness/ 
wildlife 

1.3 2.3 

Climate/minerals/science/ 
wilderness/wildlife 

0.0 2.3 
   

6 values chosen   
Climate/history/science/tourism/ 
wilderness/wildlife 

10.5 4.7 

   

7 values chosen   
Climate/history/minerals/science/ 
tourism/wilderness/wildlife 

5.3 0.0 
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Figure 3. The number of options selected by researchers (n=76) and non-

researchers (n=43). 

 
There were more non-researchers than researchers to select a single option 

in the final question of the survey, and also to select combinations of two, 

three and four values. More Antarctic researchers than non-researchers 

selected combinations of five and six values together. No non-researchers 

selected all seven values together, while 5.3% of Antarctic researchers did 

(Figure 3).  

 

 

2.3.5 Other values 

Few respondents in either group selected the ‘other’ option, with 12% of 

Antarctic researchers and 7% of non-researchers offering explanations as to 

other values that could be ascribed to Antarctica.  

 

Respondents were also asked to state how they foresaw their chosen values 

coexisting, if they chose multiple values. Only 36% of Antarctic researchers 

and 19% of non-researchers did so. 
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2.3.6 Comparison of results to other surveys  

Bastmeijer and Tin (2014) compiled results of 9 surveys that also investigated 

perceptions of the importance of Antarctica in four different countries (Spain, 

the Netherlands, Canada and the USA) and also in Antarctic tourists and 

wilderness enthusiasts. These comparisons are useful for identifying general 

trends across the survey groups with regards to the relative popularities of 

each value choice. Table 4 shows the diversity of surveys conducted 

worldwide on the theme of the value of Antarctica, inclusive of data from the 

current survey. This table combines the results of 11 survey groups, with a 

total of 1191 responses. The surveys were conducted between 2007 and 

2014, among groups of varying sizes and involvement with Antarctica.  

 
Table 4: Summary of surveys presented in Figure 6. Data from Bastmeijer 
and Tin (2014), with the results of this study added for 2014*.  
Sampling 

year 

Target of survey Number of 

respondents 

2012 Undergraduate students at Georgia State 

University 

180 

2012 Undergraduate students at Universidad 

Autonoma de Madrid, Spain 

191 

2013 Students at Tilburg University, Netherlands 227 

2007 Students at Tilburg University, Netherlands 167 

2007 Residents of Tilburg, Netherlands 101 

2007 Antarctic tourists 12 

2009 Residents of Prince George, Canada 45 

2012 Residents of Murcia, Cabo de Palos and 

Madrid, Spain 

34 

2013 Wilderness managers, researchers and 

others involved with the Antarctic and 

Southern Ocean Coalition (ASOC) 

115 

2014* Antarctic researchers 76 

2014* Current study ‘non-researchers’ 43 
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Figure 4: Responses from 1191 survey respondents in response to the 
question: What is the importance of Antarctica? Respondents from Canada, 
the USA, the Netherlands, Spain, New Zealand, and tourists to Antarctica.  
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On the whole, Antarctica was valued highly across groups as a component in 

Earth’s climate system, as a science laboratory, and as a wilderness. In 

contrast, generally less importance was placed on Antarctica for its role as a 

tourist destination and as a source of mineral resources (Figure 4).  

 

In comparison to the nine other groups surveyed about the importance of 

Antarctica (Table 4), Antarctic researchers in the current study valued it most 

highly for its role as a science laboratory (78%), with the exception of one 

other group: Antarctic tourists (83%; Figure 4a). Wilderness enthusiasts (77%) 

and Spanish non-students (70%) also ranked it highly. Indeed most of the 

other groups assigned it more importance than did the ‘non-researcher’ group 

in the current study (44%), who ranked it similarly to students from the 

Netherlands (in 2007) (43%) and the USA (41%)(Figure 4a).  

 

Perhaps not surprisingly, Antarctic tourists placed far more importance on 

Antarctica as a tourist destination than did any other group surveyed, with 

59% rating this option as important – a much higher proportion than the next 

group, the Spanish non-students, with only 25%. On the whole, there was little 

importance placed on Antarctica by any group for its role as a tourist 

destination. Antarctic researchers valued it higher than most groups for this 

reason however, despite only having 24% rating this option as important. The 

current non-researchers group were among those who placed the least 

importance on Antarctica as a tourist destination, with only 11% valuing it for 

this reason (Figure 4b). 

 

Compared with other groups, a high proportion of Antarctic researchers rated 

Antarctica as important for its wilderness value (75%), however, this was not 

as high as wilderness enthusiasts, of whom 91% valued it for this reason, and 

Antarctic tourists, who all rated this as important. A high proportion of the 

current non-researcher group also placed importance on Antarctica as a 

wilderness (70%) – a higher proportion than seven of the other groups 

surveyed (Figure 4c).   
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Compared with other groups, markedly few Antarctic researchers and non-

researchers in the current study saw importance in Antarctica as a source of 

mineral reserves (with only the Antarctic tourist group assigning it a lower 

level of importance)(Figure 4d). In contrast, two groups (Georgia students and 

Tilburg students) had more than 30% of respondents rating this as important. 

 

Researchers in the current study rated Antarctica higher than any other group 

surveyed for its role as a component of Earth’s climate system (83%), 

however most groups had a high proportion of participants that placed 

importance on Antarctica for this reason. Like the Antarctic researchers, the 

NZ non-researchers placed high importance on Antarctica’s role as a climate 

regulator with 79% rating this as important. In contrast, the group with the 

lowest proportion of participants to choose this option (Georgia students) had 

only 51% in support (Figure 4e). 
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Chapter 3 – Discussion of results 
 
 
3.0 Discussion of results 
The aim of this research was to determine the values that Antarctic 

researchers and non-researchers ascribe to Antarctica, and whether these 

values are shared between the two groups. This chapter will discuss the 

results of the survey in order to better understand why the two groups may 

have regarded each value as being either important or unimportant. The 

chapter will then discuss the combinations of values that were most 

commonly chosen together, and will explore reasons why some combinations 

were particularly popular.  

 

 

3.1 Intrinsic and instrumental values of Antarctica 

Participants of the survey were offered seven options to choose from as 

responses to the question “what is the importance of Antarctica?” Some of 

these options represented values that could be interpreted as having both 

intrinsic and instrumental value, while others were purely instrumental in 

value.  

 

Antarctica’s role in Earth’s climate system, as a science laboratory, as a 

wilderness and as an environment for wildlife are all intrinsic values of 

Antarctica in that they have value because they merely exist. These values 

are also instrumentally valuable. Antarctica’s role in Earth’s climate system 

helps to regulate climate in inhabited regions of the world and maintain sea 

level. Science is an instrumental value in that it offers opportunities to 

increase the scientific pool of knowledge, and helps humanity to understand 

and prepare for the future. Antarctica’s wilderness and wildlife also retain 

instrumental value in that they both offer scientific opportunities, and attract 

tourists to Antarctica. 
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Antarctica’s role as a part of the history of human exploration, a tourist 

destination and a reserve of mineral resources are all instrumental values, in 

that they all act as a means towards another end goal. History is an 

instrumental value in that it offers opportunities to learn from the past, and to 

achieve an appreciation for the lengths that explorers have gone to in the 

name of discovery. Tourism is seen as important as a means to gain profit, 

spread knowledge and create experiences for tourists. Antarctica’s value as a 

mineral reserve is also an instrumental value in that minerals could be mined 

for economic gain, or to create or support new technologies.  

 

As a general trend in this study, both Antarctic researchers and non-

researchers placed more importance on values that were of joint intrinsic and 

instrumental value than values that were of instrumental value only. There 

were four values that were most popular with both study groups, namely, 

climate, science, wilderness and wildlife. Every participant in this survey (with 

exception of one non-researcher) chose a combination containing at least one 

of these values. Each of these four most popular values is both intrinsically 

and instrumentally valuable, while the two least popular values - tourism and 

minerals - are of instrumental value only.  

 
 

3.2.0.0 The ‘refrigerator’ of the world, an important component in the 
Earth’s climate system - comparison between groups 

Both study groups held the greatest importance of Antarctica in its role as a 

component of the Earth’s climate system, and approximately equal 

proportions of participants from each group selected this option. In 

comparison with nine other groups surveyed about Antarctic values, and 

compiled in Bastmeijer and Tin (2014), a relatively high proportion of Antarctic 

researchers and non-researchers in the current study placed importance on 

Antarctica for this reason. Climate was, however, rated relatively highly by 

most groups across all studies, with 70% or more of participants selecting this 

option in eight of the 11 groups. This shows that there is relatively high 
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support among other non-researchers that Antarctica is important as a 

component in Earth’s climate system. 

 

Antarctica’s role as a component of Earth’s climate system not only affects 

Antarctica, but the world at large, through its influence on atmospheric and 

oceanic circulation. Antarctica is therefore of considerable instrumental value 

in that it holds answers to questions about global climate and has the potential 

to hugely influence environmental conditions in habited regions of the world 

(National Research Council, 2011). Hamilton (2008) investigated public 

perceptions of polar regions among US citizens and found that changes to 

aspects of polar regions that can influence other parts of the world (such as 

melting ice caps or sea level rise) were rated as more concerning than 

changes which would only produce local effects in polar regions (such as 

declines in wildlife). Though Hamilton did not investigate the reasons for 

which this could be the case, it may be that the instrumental value of polar 

regions in regulating global climate is a major reason that this was rated as 

important in this survey.  

 

 

3.2.0.1 Importance placed on Antarctica as a component in Earth’s 
climate system by researchers 

Climate may have been a popular option among Antarctic researchers 

because it is a theme of research that spans the scientific disciplines, and 

requires cooperation between a large range of researchers from a variety of 

fields (Moss et al., 2010). Thus many Antarctic researchers may be directly or 

indirectly involved in climate research, and value Antarctica for this reason. 

The theme of ‘Global Change’ is one of two overarching themes that have 

been identified as the future of Antarctic research, along with ‘Discovery’ (of 

meteorites or new species, for example) (National Research Council, 2011). 

Gaining a holistic understanding of global change will involve a diverse range 

of researchers, such that it could reasonably be assumed that awareness of 
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Antarctica’s role in Earth’s climate system would be high amongst researchers 

involved in Antarctic science.  

 

The effects that Antarctica has on climate as well as the effects of climate on 

Antarctica are topics at the forefront of Antarctic research (National Research 

Council, 2011). The Scientific Committee on Antarctic Research (SCAR) Open 

Science Conference in 2014 hosted numerous sessions that were explicitly 

based on the theme of climate. For example, these included sessions entitled: 

Impact of Climate Change on Antarctic Biota; Antarctic Sea-ice Processes 

and Climate; Antarctic Climate and Meteorology (SCAR, n.d.-b). Many other 

sessions, that were not explicitly about climate, also contained climate 

messages, for example a session on Glaciers and Ice Sheet Mass Balance, 

as well as one on Status and Trends in Antarctic Sea Ice and Ice Shelves 

(SCAR, n.d.-b). Of the surveys completed by Antarctic researchers, 70% were 

collected at the SCAR conference. It could reasonably be assumed that, at 

the very least, there was a high level of awareness of climate issues among 

researchers attending the conference (which is of course where a significant 

number of researchers were surveyed (n = 51)). 

 

Antarctic researchers at Gateway Antarctica at the University of Canterbury, 

and the British Antarctic Survey in Cambridge, UK, were also targeted (n = 25 

combined). Both of these institutions employ researchers involved in the study 

of Antarctica’s role in Earth’s climate system. Indeed, the strategic goal of 

Gateway Antarctica is “to focus on interdisciplinary research on the response 

of the current Antarctic environment to global change and in the transfer of 

knowledge to environmental managers and policy makers” (Gateway 

Antarctica, n.d.), and one of its four main research programmes is entitled 

‘Atmosphere-climate-cryosphere’. The British Antarctic Survey also runs a 

major climate programme that aims to understand Antarctica’s role as part of 

Earth’s climate system (British Antarctic Survey, n.d.). As climate science is a 

priority in these Antarctic research institutions, it could be reasonably 

assumed that respondents from these institutions have a high awareness of 
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Antarctica’s importance as a climate regulator. Though having awareness 

does not necessarily cause people to value something, understanding 

nevertheless often leads towards building values.  

 

 

3.2.0.2 Importance placed on Antarctica as a component in Earth’s 

climate system by non-researchers 
A high proportion of non-researchers also placed importance on Antarctica for 

its role in Earth’s climate system, which could be a result of more widespread 

understanding of the role that polar regions play in regulating climate. Climate 

is increasingly a topic that is not only spoken of in scientific circles, but also in 

wide-reaching news and social media (Moss et al., 2010; Segerberg & 

Bennett, 2011; Whitmarsh, Lorenzoni, & O'Neill, 2012). Worldwide reporting of 

climate change in news media substantially increased between 1996 and 

2010 (Schmidt, Ivanova, & Schäfer, 2013), and despite criticisms for 

inaccurate presentation of climate science (M. T. Boykoff & Boykoff, 2007), a 

slow increase in the public understanding of climate change has been 

observed over this time (Weber & Stern, 2011). Despite this increase, there is 

evidence that the public still exhibit a lack of understanding about much 

factual informaiton relating to climate (Bulkeley, 2000; Dunlap, 1998).  

 

There is, however, evidence that the public can have a relatively good 

understanding of the global nature of climate change, despite their lack of 

knowledge about climate mechanisms (Bulkeley, 2000; Fortner et al., 2000; 

Hamilton, 2008). In a study of participants of varying ages and demographic 

backgrounds from Australia, Bulkeley (2000) found that participants were 

generally well informed about climate change at a general level of knowledge. 

Although participants in this study were unclear as to the mechanisms by 

which climate change takes place, they were well informed of the potential for 

sea level rise, and that the polar regions play a role in regulating climate. Most 

surveys on the public understanding of climate change focus on US citizens 

(e.g. Brody, Zahran, Vedlitz, & Grover, 2008; Fortner et al., 2000; Nisbet & 
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Myers, 2007; Weber & Stern, 2011) however this Australian study is perhaps 

more comparable with the current study, in which 79% of non-researchers 

were either New Zealanders or Australians. Respondents in the current study 

may also exhibit a similar understanding of the role that polar regions play in 

regulating climate to participants in the Australian study, and this may have 

contributed to the high proportion of non-researchers to value Antarctica as a 

component of Earth’s climate system.  

 

Similar to the findings of the Australian study, Whitmarsh et al. (2012) 

established that public awareness of climate change in the UK is high, but 

again, found that public understanding of the mechanisms that drive climate 

was low. In the US, survey data from a representative sample of more than 

1800 adults showed that respondents were aware of the effects of climate 

change on polar regions, with 77% of respondents knowing that polar ice caps 

had shrunk over the past 25 years (Hamilton, 2008). The results from these 

Australian, UK and US studies suggest that a non-researcher populous in 

these countries are able to draw a link between the polar regions and Earth’s 

climate. This apparent widespread understanding could have contributed to 

the high proportion of non-researchers to place importance on Antarctica as a 

component in Earth’s climate system in the current study.  

 

Another factor that may have contributed to the high proportion of non-

researchers to place importance on Antarctica as a climate regulator is age. 

As a general trend, young people are more concerned about environmental 

issues than their elders (New South Wales EPA, 1994). This is thought to be 

due to having a relative lack of concern for economic factors and also a 

heightened fear of the future (Richard Eckersley, 2008; Robyn Eckersley, 

1989). The non-researcher group in this study was weighted towards younger 

respondents, with 68% of respondents in the youngest (20-29) age group. 

This may have meant that the sample of non-researchers may have been 

more environmentally concerned than the average New Zealand/Australian 

public, which could have lead to a greater proportion of this group placing 
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importance on Antarctica for its role in climate regulation than would have 

done so if a representative sample were surveyed.  

 

Interestingly, however, Tin et al. (2011) found that the proportion of (non-

researcher) respondents that placed importance on Antarctica as a 

component in the Earth’s climate system increased with age in a Dutch survey 

population. Around 65% of respondents under 20 valued it for this reason, 

while 84% of respondents over 60 did. It is unclear whether the results 

produced by Tin et al. were an exception to the general trend towards younger 

people being concerned for the environment, or whether valuing Antarctica for 

its role in climate is not comparable with showing concern toward more 

ambiguous ‘environmental issues’.  

 

It is possible that due to biases in survey collection method, a more politically 

liberal sample of participants were surveyed than the average population in 

New Zealand/Australia. Many participants were recruited for the non-

researcher group through social media that was shared by young, educated, 

self-identified liberal researchers (age 20-29) among their peers. From 

demographic information collected in the survey, it is clear that the sample of 

non-researchers is both younger and more educated than the average New 

Zealand citizen (New Zealand Census data, 2006).  

 

If participants were indeed more politically liberal than the average population, 

a higher than expected proportion of non-researchers to place importance on 

climate may have been recorded, as there is a correlation between being 

politically liberal and being concerned for the environment (Forgas & Jolliffe, 

1994). Hamilton (2008) surveyed a large sample (n=1800) of US citizens, and 

found a relationship between political position, education and concern about 

climate. A positive correlation between education level and concern about 

climate was seen in liberals, while a negative correlation existed among 

conservatives, who were less likely to be concerned about climate, the higher 

their education level was. Though most (79%) participants in the current study 
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come from New Zealand/Australia rather than the US, it is possible that this 

trend nevertheless had an effect on the results of the survey. The New 

Zealand and Australian political spectra have, at least historically, been 

slightly more liberal than the US (Castles & Mair, 1984), so a higher level of 

concern for the environment could be expected in a New Zealand/Australian 

sample (however, a more recent comparison between the US and New 

Zealand political spectra is not available to compare current trends). 

Combined with survey collection biases, which possibly resulted in a liberal 

sample of participants, it is possible that a higher proportion of participants 

rated Antarctica to be important as a climate regulator than would be expected 

from a representative sample of New Zealand/Australian citizens. Political 

leanings were not a part of the survey however, so further research would 

need to confirm whether this factor could affect the values that are ascribed to 

Antarctica.   

 

 

3.2.1.0 One of the world’s last great wildernesses 
Antarctica’s importance as a wilderness was highly valued by both Antarctic 

researchers and non-researchers alike. A trend is apparent among recent 

surveys indicating that Antarctica’s value as a wilderness is regarded as 

highly important by most groups (Bastmeijer & Tin, 2014; Neufeld et al., 2014; 

Salazar, 2013; Tin et al., 2011). Among the nine surveys reviewed by 

Bastmeijer and Tin (2014), more than half of every survey group valued 

Antarctica as a wilderness. The findings of the current study are no exception 

to this trend, with 70% of non-researchers and 75% of researchers valuing 

Antarctica for this reason.  

 

 

3.2.1.1 The ambiguity of ‘wilderness’ 
The word “wilderness” is ambiguous (Nash, 2014; Oelschlaeger, 1991), which 

may, to some extent, explain the wide-reaching popularity of this value, 

allowing for different interpretations of the word to fit with different value 
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systems. Wilderness can be seen as either an intrinsic or an instrumental 

value of Antarctica - it is intrinsically valuable in that it merely exists and is 

important in and of itself, and in contrast, it is of instrumental value as a 

unique location for science projects to take place, which leads to an increase 

in the scientific pool of knowledge (Bush, 1988). Wilderness is also 

instrumentally valuable in attracting tourists to the continent, which creates 

profits for tourism companies and gateway cities (Snyder & Stonehouse, 

2007; Stewart et al., 2005). Because wilderness holds both intrinsic and 

instrumental value, and is a somewhat ambiguous label, people with different 

visions of wilderness could regard it as an important aspect of Antarctica.    

 

 

3.2.1.2 Perceptions of wilderness 

It appears however that wilderness is becoming increasingly regarded as an 

intrinsic value. Cordell et al. (2003) undertook a survey of public perceptions 

of (American) wilderness in 1994 and again in 2000. They found that there 

was a sharp increase in the importance placed on non-use values of 

wilderness during this time. A non-use value is similar to intrinsic value, in that 

it does not lead to another end goal, and no one necessarily gains from it. 

Participants in the 2000 survey were more likely to value wilderness for its 

mere existence, or for its scenic beauty rather than ‘use’ values such as 

providing recreation opportunities or generating income for the tourism 

industry. Tin et al. (2011) conducted a survey in which they asked 

respondents to define their perception of the word “wilderness”. They found 

that most respondents described wilderness as being a place in which nature 

can go its own path without the intervention of humans. Again, it appears that 

it was the intrinsic value of wilderness that was valued most highly by 

participants.  

 

Summerson and Bishop (2011) published a study investigating perceptions of 

wilderness and aesthetic  values in response to viewing photographs of 

Antarctica. The study methods involved showing participants 90 photographs 
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of Antarctica, with various ‘bioregions’ represented - ice-free coast, 

mountains, glacier etc. Participants rated photographs with no sign of human 

activity (no vehicles, stations, tents) as having the highest wilderness value. 

This supports the idea that wilderness is popularly defined as being an area in 

its natural state with no sign of human interference.  

 

In response to viewing photographs of Antarctica, Summerson and Bishop 

(2011) found no difference in the interpretations of wilderness ascribed by 

participants who had previously been to Antarctica and those who had not. 

This finding may help to explain the results of the current study, as wilderness 

was ascribed similar levels of importance by non-researchers (most of whom 

had not been to Antarctica) and researchers (most of whom had been to 

Antarctica). Comparisons between Summerson and Bishop’s findings and the 

current study should be drawn with caution, however, because the research 

goals of the two studies were slightly different. Summerson and Bishop were 

investigating interpretations of wilderness in Antarctica, while the current 

study sought to determine whether respondents placed importance on 

Antarctica as a wilderness. Despite this difference, it is useful to confirm that 

both groups were likely to have the same interpretation of a ‘wilderness’ (i.e. 

as an intrinsic value), and were therefore rating its importance based on the 

same understanding of the concept.  

 

Summerson and Bishop’s finding that Antarctic wilderness was interpreted 

similarly by those who had previously been there and those who had not was 

in contrast with another study, which found that emotional and symbolic ties to 

a wilderness area manifest out of experiencing the place (D. R. Williams, 

Patterson, Roggenbuck, & Watson, 1992). In the review of nine different 

surveys of various groups of people about Antarctic values, Bastmeijer and 

Tin (2014) found that 100% of Antarctic tourists valued Antarctica as a 

wilderness. Experiencing wilderness first hand may have caused this high 

rating among tourists, however there could be many explanations for this 

result, and an analysis of this outcome falls outside of the scope of this thesis.  



 55 

3.2.1.3 Compatibility with other values 

Another reason that wilderness may have been a popular choice with both 

Antarctic researchers and non-researchers, is that it compliments other 

Antarctic values rather than diminishes them. For example, Antarctica’s 

values as a science laboratory, as a tourist destination or as an environment 

for wildlife all depend on the environment remaining pristine (Bush, 1988; 

Maher et al., 2003). Participants in the survey were encouraged to reflect on 

how their selected values could co-exist, which meant that they were likely to 

choose values that they saw as complimentary. Because wilderness adds to 

other values, participants may have felt that they could choose it in 

combination with other values without having to offer an explanation as to how 

they could co-exist (few participants in either research group offered 

explanations as to the co-existence of values, though the reasons for this are 

unknown).  In contrast, a value such as ‘Antarctica as a source of minerals’ 

can only be put to use at the expense of other values. In order to extract 

minerals, humans must influence and alter the landscape, impact wildlife and 

undermine Antarctica’s value as a pristine baseline in which to do science 

(minerals will be discussed in more detail later in this chapter), and 

participants would have had to justify their choice.  

 

 

3.2.1.4 Criticisms of wilderness 
The mainly western origin of participants in both study groups may have also 

biased the results of the survey. It should be taken into consideration that both 

researchers and laypeople “see” the world through socially influenced filters 

(Nelson & Callicott, 2008), and ideas of wilderness in Antarctica can be 

created as a result of our exposure to cultural interpretations of wilderness. 

Any importance that is imparted on a physical place is thus a product of 

culture, because there is no natural ‘meaning’ that comes along with the place 

(Greider & Garkovich, 1994). The fact that almost all participants in this 

survey were from western nations could in part explain the similar proportions 

of researchers and non-researchers that deemed Antarctica’s wilderness 
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value as important. Though participants had different levels of experience and 

understanding of Antarctica, the majority had likely been exposed to the 

similar cultural understandings of wilderness. 

 

Criticisms of the idea of wilderness have emerged from developing and non-

westernised nations, where wilderness, along with environmentalist attitudes 

can be interpreted as elitist or imperialistic (Beckett & Prozesky, 2013; Guha 

& Alier, 2013). The mostly western cohort of participants in this study valued 

Antarctica highly for its wilderness value, however further study could 

determine the importance placed on Antarctica as a wilderness by non-

westerners. Preliminary evidence shows little or no difference (Summerson, 

2013), however very little research has been conducted in this area.  

 

 

3.2.2.0 An important environment for wildlife 

Both Antarctic researchers and non-researchers rated Antarctica’s importance 

as an environment for wildlife highly. The proportions of each group to select 

this option were very similar to the proportions to choose wilderness, and in 

most cases, wilderness and wildlife were selected together. This may have 

occurred because wilderness and wildlife are not mutually exclusive values - 

the selective pressures of Antarctica’s ‘wilderness’ environment have resulted 

in the evolution of Antarctica’s unique fauna. Likewise, wildlife is a part of the 

landscape and ecosystem that forms the Antarctic wilderness. In the survey of 

perceptions of wilderness in response to photos of Antarctic scenes, 

Summerson (2012) found that photographs of Antarctica that contained 

wildlife were described as being “wilderness” 99% of the time. The same 

photographs with wildlife digitally removed received a slightly lower 

“wilderness” rating of 94%, though the difference was not significant. This 

study further supports the indication that wildlife and wilderness are 

interconnected. The two values are also similar in that they are put under 

threat by similar human influences, including tourism and non-governmental 
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activities, scientific research, and resource exploitation (Tin & Hemmings, 

2011; Woehler, Ainley, & Jabour, 2014).  

 

Public recognition of the relationship between wilderness and wildlife was 

reflected in a study conducted in the US that surveyed the public on their 

perception of wilderness areas. It found that the most important value 

ascribed to wilderness areas was for protection of wildlife habitat, with 87.8% 

of respondents valuing it for this reason (Cordell et al., 2003). This 

relationship may have been apparent to participants in the current study, and 

could have contributed to these two values commonly being selected 

together.  

 

There are no previous studies that have sought to understand the value 

ascribed to Antarctica as an environment for wildlife, however studies from 

other parts of the world can offer an indication of the value that is placed on it. 

In a survey entitled ‘The Importance of Nature to Canadians’ it was found that 

57% of Canadians participated in watching, photographing, studying or 

feeding wildlife (DuWors et al., 1999). Though wildlife-related recreation in 

Antarctica is not possible for most people, this survey highlights the generally 

high levels of interest that the public have in wildlife, and the association that it 

holds with recreation activities.  

 

 

3.2.2.1 Interpretations of wildlife value 
Various interpretations of the value of Antarctica as an environment for wildlife 

exist, and this variation may have contributed to its popularity, as people with 

differing value orientations are able to place importance on it for slightly 

different reasons. Like wilderness, Antarctic wildlife can be seen as 

intrinsically valuable in and of itself. Wildlife can also be valued instrumentally, 

in a utilitarian sense, as a place of science and as an attraction for tourism.  
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The Antarctic holds utilitarian value by providing material benefits for humans 

in the form of fisheries. Antarctic krill (Euphausia superba), Antarctic toothfish 

(Dissostichus mawsoni), Patagonian toothfish (D. eleginoides) and mackerel 

icefish (Champsocephalus gunnari) fisheries are worth around US$25 million 

per year (H. J. Griffiths, 2010; Nicol, Foster, & Kawaguchi, 2012). The 

economic value of Antarctica’s wildlife is one factor that may have contributed 

to the high importance placed on this value, however for those not directly 

benefitting economically (or nutritionally) from fisheries, this value may not be 

so apparent.  

 

Antarctica’s importance as an environment for wildlife is also instrumentally 

valuable for scientific research. The Ross Sea is the most pristine stretch of 

ocean on Earth (Halpern et al., 2008), and biologists can use this ecosystem 

as a baseline by which to measure changes in other oceans (Sanchez-

Hernandez, 2000). Particularly among Antarctic researchers, this instrumental 

value for science may have contributed to the high overall importance placed 

on Antarctica as an environment for wildlife.  

 

With the lack of indigenous inhabitants, wildlife has taken the place as the 

‘face’ of Antarctica. Charismatic megafauna such as seals, penguins and 

whales play a large role in attracting tourists to the continent, along with 

scenic beauty and the lure of travelling to a remote place (Wace, 1990). 

Tourism can bring economic benefits to tour operators and Antarctic gateway 

cities, and educational benefits to tourists (the values associated with 

Antarctic tourism will be discussed later in this chapter). Wildlife is of 

instrumental value to tour operators, and also to those that gain enjoyment 

from seeing it.  

 

 

3.2.3.0 A science laboratory for the benefit of mankind 

The only significant point of difference in values ascribed to Antarctica by 

researchers and non-researchers in this survey was in regards to Antarctica’s 
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value as a science laboratory. This was the second-highest rated value by 

researchers (after climate) with 78% rating it as important, whereas only 44% 

of non-researchers placed importance on it for this reason. This difference 

was significant, regardless of whether any non-researchers who had 

previously travelled to Antarctica (and may have potentially influenced the 

results) had been removed from the statistical analysis.  

 

 

3.2.3.1 Demographic differences between study groups 

As previously noted, the sample of non-researchers surveyed in this study 

was relatively young, with 68% of these respondents aged between 20 and 

29. In a similar survey of Antarctic values, Tin et al. (2011) found that the 

proportion of respondents that valued Antarctica as a science laboratory 

increased with age. Though Tin et al. did not explore reasons that this was the 

case, it is possible that the current study shows the same trend. The relatively 

young cohort of participants may have placed less importance on Antarctica 

as a science laboratory than may be expected in a sample that is 

representative of the non-researcher population. A larger sample of non-

researchers would be needed to determine whether this was the case, as only 

14 participants in the non-researcher group were aged 30 or older.  

 

Respondents that were placed in the ‘Antarctic researchers’ study group in 

the current study were recruited either at the Scientific Committee on Antarctic 

Research (SCAR) Open Science Conference or via emails to the British 

Antarctic Survey and Gateway Antarctica at the University of Canterbury. As 

both organisations exist to conduct Antarctic research, it is expected that 

these respondents will all be highly aware of the scientific programmes that 

take place in Antarctica and the importance of findings from these 

programmes. Antarctic researchers are, by definition, highly involved in 

Antarctic research, and rely on it for gaining qualifications, salaries or grants. 

It would be expected that Antarctic researchers would place high importance 

on an aspect of Antarctica that they are personally involved in. In contrast, 
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non-researchers do not necessarily have the same level of awareness of the 

science that takes place in Antarctica. Responses to a question in the current 

study, which asked participants to rate their knowledge of Antarctica on a 

scale of 1 (nothing) to 5 (expert), showed that non-researchers, on average, 

rate themselves lower than researchers. Though asking for a self-rating on a 

vaguely demarcated scale is not likely to produce conclusive results, it is 

nevertheless useful in gaining an idea as to how informed non-researchers 

felt in comparison to researchers, and may go some way to explaining the 

difference in importance that the two groups placed on Antarctica as a 

science laboratory.   

 

 

3.2.3.2 Value ascribed to Antarctic science by non-researchers 

In a survey about the importance of polar regions, Hamilton (2008) asked 

non-researchers whether they agreed that Antarctica should be set aside 

primarily for science, or opened for commercial purposes. They found that 

46% of respondents either strongly or somewhat supported setting it aside for 

science. It appears that Hamilton’s results were in accordance with the results 

of the current survey, in that almost half of non-researchers placed 

importance on Antarctica as a place for science. A further 35% of respondents 

to Hamilton’s survey were unsure as to whether Antarctica should be set 

aside for science, or opened up for commercial purposes. This relatively high 

proportion of unsure respondents may have come about as a result of the 

lower levels of knowledge that non-researchers report themselves as having, 

in regards to Antarctica. Hamilton found that people who felt that they were 

better informed on polar issues tended to favour reserving Antarctica for 

science rather than opening up for commercial purposes. Non-researchers in 

the current study rated their knowledge of Antarctica lower than did 

researchers, so this may have lead to this group placing lower importance on 

Antarctica as a science laboratory. 
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A representative sample of Australian non-scientists also showed a lack of 

knowledge about Antarctic science in interviews conducted by Bulkeley 

(2000). Respondents knew that the polar regions played a role in the 

regulation of Earth’s climate, however they were unclear as to the actual 

science behind these claims. This may mean that there is a disconnect 

between understanding the broad messages that are received as a result of 

Antarctic research, and understanding the scientific process behind these 

messages. The findings from Bulkeley’s study further support the idea that 

there is a lack of knowledge among non-researchers of the science that takes 

place in Antarctica. It is possible that this lack of knowledge may lead non-

researchers to place lower value on Antarctica as a science laboratory, as 

was the case in Hamilton’s (2008) survey.  

 

 

3.2.3.3 Comparison to similar surveys 

Comparing the results of the current survey with the review of nine similar 

Antarctic values surveys compiled by Bastmeijer and Tin (2014), Antarctic 

researchers placed higher importance on Antarctica as a natural science 

laboratory than every other group surveyed with exception of Antarctic 

tourists. Tourism in Antarctica is often conducted with an educational focus, 

(Maher, 2002; Maher et al., 2003; Powell et al., 2008) so tourists may have 

placed high importance on science as a result of gaining an increased 

understanding of the importance of Antarctic science. Scientists often travel 

on board cruise boats to the Antarctic to provide informative seminars and 

educate tourists about Antarctic research projects, while tour ships also 

provide transport and logistic help to research programmes (IAATO, n.d.-b). 

This direct learning about Antarctic science from scientists is likely to have 

influenced responses provided by tourists.  

 

In contrast, students and the general public from Europe and North America 

made up the other groups in the review compiled by Bastmeijer and Tin 

(2014). The lower importance placed on Antarctica as a science laboratory by 
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these groups could be due to the fact that these participants do not specialise 

in Antarctic knowledge, and have not travelled to the continent. Levels of 

exposure to Antarctic science are therefore likely to be lower among these 

groups, so in accordance with findings published in Hamilton (2008), this may 

have resulted in lower importance being placed on Antarctica as a place of 

science.  

 

 

3.2.3.4 The need for science communication 

Public dissemination of Antarctic science is a challenge that has been 

recognised by SCAR, which held a session at the 2014 international Open 

Science Conference dedicated to science communication (SCAR, n.d.-b). 

SCAR also offers an award in science communication, for innovative 

presentation of Antarctic science (SCAR, n.d.-c). Another organisation that 

works to protect Antarctica’s environment and wildlife, the Antarctic Southern 

Ocean Coalition (ASOC) also acknowledges the need for communication of 

Antarctic science. ASOC has compiled a science communication plan that is 

aimed to aid their organisation as well as other Antarctic researchers to 

communicate Antarctic climate science to the media and public (ASOC, 

2011). The New Zealand Antarctic Research Institute (NZARI) also 

acknowledges the urgent need for communication of Antarctic science beyond 

the scientific community (G. Wilson, NZARI director, personal communication, 

December 2013). As a remote place that very few people are able to visit, it is 

a priority of Antarctic researchers to increase levels of public knowledge of 

Antarctic science in order to ensure it is valued and can find continued support 

(Kennicutt & Chown, 2014). To do this, a communicator must have some 

knowledge of their audience in order to frame a message that will provoke 

thought and understanding. Surveys of values such as the current study will 

allow Antarctic researchers to better understand how their research topics are 

regarded by non-experts, which may ultimately allow them to frame a 

message in a way that is interesting to the audience.  
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3.2.3.5 Compatibility with other values 
Antarctica’s value as a science laboratory is in conflict with its wilderness 

value (Summerson & Bishop, 2012), which could further explain the lower 

proportion of non-researchers than researchers to place importance on 

Antarctica for this reason. Scientific activity requires a human presence in the 

form of buildings, roads and machinery, and such human influences are seen 

to degrade Antarctica’s wilderness value (Summerson & Bishop, 2011; 2012). 

Due to lower levels of personal investment in science, and/or placing high 

importance on the non-use values of wilderness, non-researchers may have 

prioritised wilderness over science. There have also been several recent 

accounts in news media about pollution in polar regions as a result of science 

activities (e.g. ‘Rescued scientists bring back a warning from the Antarctic’ in 

the Guardian Newspaper, December 10, 2014; ‘Trash threatens fragile 

Antarctic Environment, Smithsonian Magazine, February 12, 2013). Articles 

such as these may have lead to a lower proportion of non-researchers rating 

science as important - indeed, wilderness was rated much higher than 

science among non-researchers in this survey, while science was rated 

slightly above wilderness by researchers. 

 

 

3.2.4 A key part of the history of human exploration 
Relatively low importance was placed on Antarctica for its role as a part of the 

history of human exploration by both Antarctic researchers and non-

researchers, with approximately one third of participants from each group 

selecting this option in the survey. 

 

One reason that history may have received a relatively low level of support 

could be because it was overshadowed by other values in the survey, 

particularly those that dominate Antarctica’s coverage in news media. Current 

narratives of Antarctica focus on human activities that take place in the 

present, and the values that are associated with these activities. An in-depth 
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framing analysis of recent articles about Antarctica is beyond the scope of this 

thesis, however it is interesting to note that just one out of 12 newspaper 

articles published online within the past month (at the time of writing) about 

Antarctica in The New York Times, The New Zealand Herald and The 

Guardian was framed around history, while the other 11 articles were framed 

around climate and scientific discovery – values of Antarctica that change and 

develop over time. It is noted among Antarctic historians that science 

overshadows history in terms of gaining recognition and funding research in 

Antarctica, and that social scientists are not provided with the same 

opportunities for research in Antarctica that are available to scientists (U 

Rack, Antarctic Historian, personal communication, August 2014).  

 

The Antarctic Heritage Trust exists to promote awareness of Antarctica’s 

human history and its relevance to the modern world. The Trust’s stated 

mission is “to conserve, share and encourage the spirit of exploration...[it is] 

committed to engaging and inspiring people, particularly youth and look 

forward to developing initiatives to encourage exploration of the physical world 

by young people” (Antarctic Heritage Trust, n.d.). The trust thus strives to 

produce current narratives about Antarctica’s history, however it is unclear 

whether it has been successful in doing so, as there are no previous surveys 

that investigate the importance placed on Antarctica as a part of human 

history. Thus, there is no metric against which to measure whether or not the 

trust’s goals are being met. Likewise, no studies exist with which to compare 

the results of the current study.  

 

Whether or not Antarctica’s value as a part of the history of human exploration 

clashes with any other values offered in the survey is debatable, depending 

on the interpretation of what ‘history’ might constitute. Arguably, modern 

adventurers who set out to retrace the steps of historical explorers could be 

considered to be associated with Antarctica’s historical value. These people 

create disturbance to the wilderness, however, they could be seen more as 

adventure tourists rather than being associated with historical explorers.  
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Employees of the Antarctic Heritage Trust, who work in Antarctica to restore 

historic huts and artefacts could also make disturbances to the Antarctic 

environment, as their presence requires accommodation and transport. 

Whether these people should be considered a part of the history of human 

exploration is debatable however, as they are not historic explorers, but rather 

conservators who aim to preserve history. Historic explorers would have 

made significant impacts to the Antarctic wilderness, as they ate seals and 

penguins, and left waste behind on the continent. These activities certainly 

compromised other values of Antarctica at the time, however, these 

disturbances no longer occur. In the present day, however, Antarctica’s value 

as a key part in the history of human exploration does not create recurring 

disturbance to the environment, as it has already passed. Similarly, this value 

is not under threat by other activities taking place in Antarctica (such as 

science or tourism), because history is a value that can no longer change. 

Antarctica’s value for history was certainly interpreted as being something that 

has already taken place by one (Antarctic researcher) respondent to the 

current survey, who wrote, “history is not a situation that would have conflict 

with other values. It just is”. 

 

Because of this, Antarctica’s value as a part of the history of human 

exploration is compatible with a large range of other values. In every case that 

individuals in either study group selected history in the survey, it was chosen 

alongside at least three other values – most commonly a combination of 

climate, science, wilderness or wildlife. Antarctic researchers generally chose 

history alongside five or six other values, meaning that it was chosen by 

individuals who regarded Antarctica as being important for a broad range of 

reasons.  

 

 

3.2.5.0 A tourist destination 

In the current study Antarctica was seldom regarded as important as a tourist 

destination, by either researchers or non-researchers. Tourism is a value of 
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Antarctica that is purely instrumental, producing profits for tourism operators 

and Antarctic gateway cities, allowing for science to be communicated to an 

interested audience, and creating an experience for the tourist (IAATO, n.d.-d; 

Maher, 2002; Maher et al., 2003). These benefits of tourism, however, affect a 

relatively small group of people – namely, tourism operators, some 

researchers, tourists themselves, and some people with whom tourists 

associate upon return to their home countries. Stakeholders in the tourism 

industry claim that tourism is important in that it creates ambassadors for 

Antarctica that may change their behaviour upon their return home (Maher et 

al., 2003). This means that for citizens of, for example, North America or 

Europe, Antarctica’s importance as a tourist destination may only become 

apparent if they were to become involved in Antarctic tourism. Because of 

this, a low proportion of non-researchers in the current study may have placed 

importance on Antarctica as a tourist destination.  

 

 

3.2.5.1 Value ascribed to tourism by Antarctic researchers 
A slightly higher proportion of researchers valued Antarctica as a tourist 

destination (24%) than non-researchers (12%). Though this difference was 

not statistically significant, some researchers may have placed importance on 

tourism because they see it as a way in which their science can potentially be 

communicated to interested individuals outside of their field of research. 

Tourists to Antarctica generally travel as passengers on ships, which involves 

a multi-day voyage, across the Southern Ocean. During this time, passengers 

receive talks and seminars about Antarctic wildlife, environment and other 

scientific topics (Liggett et al., 2011). Some researchers may recognise the 

value of Antarctic tourism as an opportunity to communicate to an interested 

and engaged audience who may then become ambassadors for Antarctica 

and Antarctic research. Thus, some researchers may value Antarctica as a 

tourist destination as a way to communicate science and environmental 

messages. Indeed, as one researcher in the current study explained, “as a 

tourist destination it makes it possible for non-scientists to see Antarctica. 
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They will then be a voice in their home countries and (hopefully) be an 

advocate for preservation of the continent”.  

 

One study involved interviews with Antarctic researchers and logistics staff at 

the New Zealand research station (Scott Base) about various human activities 

in Antarctica (Stewart et al., 2006). These ‘hosts’ admitted to having a 

tolerance towards tourism activities in Antarctica because it would not be seen 

as fair that only researchers are allowed to experience Antarctica.  Return 

researchers recognised their privilege of gaining access to Antarctica, so 

valuing tourism could have been a way of alleviating some guilt at this 

privilege. Alternatively, having experienced it for themselves, some 

researchers may have wished it as an experience for others. Responses from 

the researchers published in Stewart et al. (2006) also indicated that tourism 

was acceptable at its current levels, however changes such as an increase in 

visitor numbers or the building of structures on the continent would be 

unacceptable. This tolerance for tourism based on the perceived hypocrisy of 

denying tourists access to Antarctica may have motivated some Antarctic 

researchers in the current study to rate Antarctica as being important as a 

tourist destination. 

 

 

3.2.5.2 Influence of tourism on environmental attitudes 
The review of value surveys by Bastmeijer and Tin (2014) highlights the 

difference in values ascribed to Antarctica between Antarctic tourists and the 

general public. Every tourist that was surveyed valued Antarctica as a pristine 

wilderness, while tourists also valued it higher than all other groups as a 

science laboratory and as a climate regulator. Tourists were also the least 

supportive of Antarctica’s value for mineral resources, with no participant 

valuing it for this reason. It must be noted, however, that the survey of tourists 

included in this review was conducted during a voyage to Antarctica, and this 

may have influenced the responses given by participants. Powell et al. (2008) 

found that environmental attitudes of tourists during a cruise were more 
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positive than the same participants’ attitudes three months after returning 

home, so this effect may have impacted responses of tourists published in the 

review by Bastmeijer and Tin (2014).  

 

It is unclear whether tourism can cause a change in attitudes towards 

Antarctica and Antarctic research among tourists, or whether tourists initially 

placed importance on Antarctica for its wilderness and science values, and 

travelled to Antarctica because of these values. The aforementioned study by 

Powell et al. (2008) suggests that the positive environmental attitudes inspired 

by Antarctic tourism are short-lived. This study puts into question whether 

ambassadorship is really a positive outcome of Antarctic tourism, and this 

hypothesis remains to be confirmed. 

 

 

3.2.5.3 Value ascribed to tourism by non-researchers 

Antarctic tourism may not have been a popular value with non-researchers 

because it is unaffordable for the average citizen. At a cost of approximately 

AU$15,000 per person to sail aboard a cruise ship to the Antarctic, it is only 

the wealthiest tourists that are able to go (Liggett et al., 2011). Tourists 

generally came from affluent western countries, and were well educated and 

older than the average citizen of their countries of origin (Kriwoken & Rootes, 

2000). These factors may have weighed in to the perception that Antarctic 

tourism is for a select few wealthy elite, and is not of importance to the 

majority of people. The exclusivity of Antarctic tourism may have caused 

many non-researchers to disregard it as an important aspect of Antarctica.  

As a destination that is uncommonly visited, some non-researchers may not 

have realised that it is possible to travel to Antarctica as a tourist, though 

further research would be needed to investigate this hypothesis.  

 

Like science, tourism also relies on Antarctica’s wildlife and wilderness values 

to remain pristine, yet tourism itself degrades these values (Liggett et al., 

2011). To those not directly benefiting from Antarctic tourism, the cost to 
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wilderness and wildlife may outweigh the benefits. Unlike science, which can 

also degrade wilderness and wildlife, tourism does not produce findings that 

will benefit the world beyond those involved (Eijgelaar et al., 2010). The value 

of tourism may therefore be difficult to justify, and may have caused the 

relatively low proportion of both researchers and non-researchers to place 

importance on Antarctica for this reason.  

 

3.2.6.0 A reserve of mineral resources that might support mankind in 
the future 

Neither Antarctic researchers nor non-researchers placed high importance on 

Antarctica as a reserve of mineral resources. Mining of Antarctic minerals is a 

speculative value that may be of interest in the future, but during 

investigations into the viability of Antarctica for mining in the 1980s, no 

reserves of minerals were deemed economically worthwhile to mine (Rowley 

et al., 1983). Since the signing of the Environmental Protocol to the Antarctic 

Treaty (Madrid Protocol) in 1991, mining and exploratory drilling in Antarctica 

has been banned. This means that Antarctica’s mineral resources were the 

only value provided as an option in the survey that has not yet been benefitted 

from in any way.  

 

 

3.2.6.1 Value placed on minerals by Antarctic researchers 
Despite the low proportion of researchers to place importance on Antarctica 

as a source of minerals, it appears that the Antarctic science community did 

not always oppose mining. In the 1980s, before the writing of the Madrid 

Protocol, negotiations took place within the ATS to pass legislation that would 

have allowed heavily regulated mining activity to proceed on the continent 

(Beck, 1989). This legislation, the Convention on the Regulation of Antarctic 

Mineral Resource Activity (CRAMRA), did not go ahead due to opposition 

from some treaty parties and various environmental NGOs (Spectar, 1999). 

CRAMRA was, however, supported by SCAR during negotiations in the 

1980s. Hemmings (2012) suggests that this support may have been due to 
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“the naive world view of a sheltered Antarctic science community”, arguing 

that this support was a result of the values system that evolved out of SCAR’s 

long-standing relationship with the ATS. He further suggests that scientists 

within SCAR recognised that science may benefit economically from mining, 

but that scientists did not measure their support for mining against any wider 

social or moral standard.  

 

Though this may have been the case three decades ago, the results of the 

current survey suggest that the researchers who attended the SCAR 

conference in 2014 do not place importance on Antarctica as a reserve of 

mineral resources. This lack of support for mining is perhaps a result of the 

passing of the Madrid Protocol, which explicitly protects Antarctica’s value as 

a place to conduct science, and perhaps negates any need for researchers to 

support other legislation for any perceived benefits to science. Further 

research would be needed to confirm this hypothesis. The support that SCAR 

gave to CRAMRA in the 1980s came from the organisation as a whole, rather 

than taking into account the values ascribed to Antarctica by individual 

researchers, as the present survey did. The stance of an organisation is not 

necessarily reflective of the opinions of individuals, so comparisons between 

SCAR as a whole in the 1980s to individual researchers in 2014 should be 

interpreted with caution.  

 

There has been a move towards conservation within Antarctic legislation over 

the past two decades (Hemmings, 2012), and it appears that this move is 

reflected in the opinions of Antarctic researchers, who placed high importance 

on values such as wilderness and wildlife in the current survey. The only 

Antarctic researchers to place importance on Antarctica as a reserve of 

mineral resources in the current survey were those that chose all seven of the 

value options together. From this, it appears that Antarctica’s value as a 

reserve of mineral resources was not prioritised over other values by 

researchers, but rather it was included as a value by those who placed wide 

ranging importance on Antarctica. Two of the researchers added comments to 
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indicate that mining would only be of potential value in the future, but not at 

present. Additional comments provided by respondents to the survey will be 

discussed in section 3.3.1. 

 

 

3.2.6.2 Compatibility with other Antarctic values 

Another reason that both researchers and non-researchers may have placed 

low importance on Antarctica as a reserve of minerals is that mining would 

compromise other values offered in the survey. Mining requires a human 

presence - accommodation, roads and machinery would all undermine 

Antarctica’s wilderness value (Summerson & Bishop, 2012), while areas of 

Antarctica’s environment that support wildlife would also be impacted (Weiss, 

1995). Tourism exists in part because of the wilderness and wildlife values of 

Antarctica (Wace, 1990), so mining would be expected to negatively impact 

the tourism industry also. Antarctica’s value as a science laboratory relies on 

the environment remaining relatively pristine, so it can act as a baseline by 

which to measure global change (Sanchez-Hernandez, 2000), so mining 

would also compromise the science value of Antarctica. Overall, the need for 

mining would have to outweigh the benefits provided by all of these other 

values before it could be considered as a viable option. The move of public 

opinion towards valuing wilderness for its intrinsic non-use values also 

appears to sway popular opinion away from values that are purely 

instrumental, such as mining.  

 

Participants in this survey were asked to elaborate on the final question as to 

how they foresaw their chosen values co-existing. Because mining clashes 

with other values, some participants may have not chosen mining because 

they were not able to justify choosing it. Non-researchers generally chose 

minerals as a value alongside other incompatible values – particularly climate, 

wildlife and wilderness, however no participant in the present study offered an 

explanation as to how they foresaw mining to co-exist with these values.   
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3.2.6.3 Comparison with other surveys 

In comparison with the nine other Antarctic values surveys reviewed in 

Bastmeijer and Tin (2014), both Antarctic researchers and non-researchers 

placed low importance on Antarctica as a reserve of minerals (5% and 9% 

respectively), with Antarctic tourists the only group to show lower support 

(1%). The reason that non-researchers may have shown lower support than 

other survey groups could be due to the relatively young, educated and liberal 

cohort of participants that was surveyed (as was discussed in section 3.2.0.2 

of this chapter  - importance of climate). Younger people tend to show higher 

levels of concern for the environment (Richard Eckersley, 2008; Robyn 

Eckersley, 1989; New South Wales EPA, 1994), and mining for minerals 

would compromise these values. In addition to this, there is widespread 

opposition to current and future mining operations in New Zealand (Rudzitis & 

Bird, 2011), and as most respondents were from New Zealand/Australia, this 

may have influenced the low level of importance placed on Antarctica as a 

source of minerals.  

 

In general, support for mining in Antarctica is low. A similar study of Dutch 

citizens by Tin et al. (2011), found that 9% of participants were in support of 

mining in Antarctica. Again, this low level of support is similar to the results of 

the current survey. In a survey of a representative sample of US adults, 

Hamilton (2008) also asked respondents whether they agreed that Antarctica 

should be set aside primarily for science, or opened for commercial purposes. 

They found that 19% strongly or somewhat supported opening Antarctica up 

for commercial purposes, such as mining and tourism. In order to compare 

the results of the non-researcher group in the current study to Hamilton’s 

findings, a more representative sample of New Zealand/Australian adults 

would need to be surveyed, which covered a wider range of ages and 

education levels.  
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3.3.0 Combinations of values 

The final question of the survey asked participants what they saw as the 

importance of Antarctica, and offered seven value choices, as well as options 

for ‘no value’ and ‘other’. Participants could choose any combination of the 

value choices, and could choose as many options as they saw fit. They were 

encouraged to explain how they saw their chosen values co-existing.  

 

There were no participants in either group that placed no value on Antarctica. 

In a similar survey by Tin et al. (2011), about 1% of respondents placed no 

value on Antarctica, while in the nine surveys reviewed by Bastmeijer and Tin 

(2014) less than 3% of each of each group selected ‘no-value’. From the 

results of these studies, it is clear that a large majority of respondents view 

Antarctica as being important. Further surveys would be useful, in order to 

target a more diverse range of participants – particularly those that do not 

have such a close tie to Antarctica, as all participants in these surveys were 

from Antarctic Treaty nations.  

 

Two combinations of values were much more commonly selected by Antarctic 

researchers than other combinations. These were: 

Climate/science/wilderness/wildlife (18.4%) and 

climate/science/wilderness/wildlife/history (17.1%; i.e. all but mining and 

tourism). These combinations are very similar, differing only by the addition of 

history to the second combination. Together, these two combinations 

accounted for 35.5% of responses from Antarctic researchers. The next most 

commonly selected option by researchers was science laboratory (selected as 

a single response to the question), with 10.5%. These combinations may have 

been popular among researchers because they consisted of aspects of 

Antarctica that held intrinsic value, and were largely compatible with one 

another.  

 

Non-researchers tended to choose combinations that were made up of fewer 

values (most commonly 3-4 values) than did Antarctic researchers (most 
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commonly 4-5 values). This may be because respondents were encouraged 

to explain how they saw their chosen values co-existing if they selected 

multiple values. Only 7% of non-researchers offered explanations as to how 

they foresaw their chosen values co-existing, so non-researchers generally 

either considered their chosen values to be compatible or were 

reluctant/unable to provide further explanation as to how they might co-exist. 

Antarctic researchers felt better informed about Antarctica than non-

researchers, based on a self-assessment in question five of the survey, which 

asked them to rate their knowledge of Antarctica. In addition to this, most 

Antarctic researchers had previously travelled to Antarctica (89%), so were 

likely to be aware of activities that are able to currently take place on the 

continent (e.g. science, tourism) and activities that are not currently taking 

place (e.g. mining). Because of their perceived knowledge and actual 

experience in Antarctica, researchers may have felt that they were able to 

justify choosing a larger combination of values, where non-researchers may 

have felt that it was safer to select fewer values that would be less likely to be 

in conflict.  

 

There were three combinations of values that were equally the most popular 

among non-researchers: 1) wilderness/wildlife/climate, 2) 

wilderness/wildlife/science and 3) wilderness/wildlife/climate/science/history.  

The third combination was also one of the most popular combinations chosen 

by Antarctic researchers. This combination may have been popular because it 

encompassed all of the aspects of Antarctica that are intrinsically valuable, 

and also those that exist for the good of the environment or humanity. The 

values that were excluded from this combination (tourism and minerals) are 

values that benefit just a few individuals at the expense of the pristine state of 

Antarctica, without holding wider benefits.  

 

As described previously in section 3.2.6.1, the only Antarctic researchers to 

choose minerals chose it alongside every other value. In contrast, non-

researchers most often chose minerals alongside four other options. The fact 
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that minerals was often selected in combination with many other values 

indicates that it is not seen as being Antarctica’s primary importance, but 

rather is included by those who see Antarctica’s importance as encompassing 

a wide range of values.  

 

 

3.3.1 Other values mentioned 
The final question in the survey provided space for participants to state 

Antarctica’s importance for reasons other than those provided in the survey. 

There were 12 ‘other’ responses (nine from Antarctic researchers and three 

from non-researchers). There were two common trends in these ‘other’ 

values. 

 

The first is Antarctica’s importance as a catalyst in international co-operation, 

which was mentioned by four researchers and one non-researcher. This value 

may have been recognised by researchers in particular because they (or their 

scientific work) may benefit from co-operative activities such as sharing of 

bases or scientific data. Scientific and logistic co-operation is a requirement of 

the Antarctic Treaty, so signatory parties must comply with this. It would be 

interesting in future research of Antarctic values, to include ‘international co-

operation’ as an option.  

 

The second most common value mentioned in the ‘other’ category (by three 

researchers and one non-researcher) is the role that Antarctica plays as a 

barometer for change, particularly in regards to the effects of climate change. 

Antarctica is known as an indicator of global change (Convey, 2006; 2010; 

Huiskes, Convey, & Bergstrom, 2006), and changes that occur in Antarctica 

can be seen to forewarn changes elsewhere – like the clichéd canary in the 

coalmine. 

 

Two Antarctic researchers also mentioned Antarctica’s importance as an 

analogue for understanding other planets. Indeed, research has been 
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conducted in Antarctica that sought to uncover whether Antarctic habitats in 

the Dry Valleys region could be comparable to potential photosynthetic life on 

Mars (e.g. Mahaney et al., 2001; Wynn-Williams & Edwards, 2000). One non-

researcher also stated that Antarctica is important as a store of freshwater, 

which could potentially be of use to humanity in future, and also holds the 

destructive power to raise sea level. Antarctica holds 70% of the world’s 

freshwater (Shiklomanov, 2000), so valuing it for this reason is certainly 

justified. 

 

 

3.4 Limitations to the research 

 
3.4.1 Division of ‘Antarctic researchers’ and ‘non-researchers’. 

The division of Antarctic researchers and non-researchers in this study was 

based on the answer each participant provided to a question that asked 

whether they were an Antarctic researcher at postgraduate level or higher. All 

participants who answered ‘yes’ to this question were placed in the ‘Antarctic 

researcher’ group. A space was provided in this question for elaboration, in 

case a respondent was unable to simply answer yes/no. There were six cases 

in which the participant explained that they were studying towards a 

postgraduate degree in an Antarctic research field, but didn’t hold it yet. These 

participants were also placed in the ‘Antarctic researcher’ group. 

 

Those that answered ‘no’ to this question were placed in the ‘non-researcher’ 

group. An effort was made to recruit participants to the non-researcher group 

from a range of backgrounds – so as to gain a sample that was close to the 

“general public” as possible. However, it must be noted that 23% of non-

researchers had visited Antarctica, which is much higher than the typical 

proportion of the non-researcher population to have visited Antarctica, based 

merely on the number of people who have been there (IAATO, n.d.-a). There 

were six non-researchers who filled out surveys at the SCAR conference, 

which may have contributed to the high proportion of this study group that had 
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been to Antarctica. Although an effort was made to approach only researchers 

or people with no involvement with Antarctica (such as event caterers) at the 

conference, it is possible that some of these participants were involved in 

Antarctica in a non-research capacity and thus identified themselves as non-

researchers. 

 

Because of the high proportion of non-researchers that had been to 

Antarctica, statistical tests were also run that excluded people who had been 

to Antarctica from this group. There was no difference in statistical 

significance from the original test, and ‘scientific laboratory’ was still the only 

value that showed a significant difference between researchers and non-

researchers.  

 

The non-representative sample of non-researchers likely came about due to 

survey collection methods (social media, approaching in person), as this 

would not have resulted in a random section of the population being sampled. 

If the study method had been designed to target a more random population, 

then the results of this survey would have had more power.  

 

3.4.2 Sample size 
The sample size of the non-researchers group was relatively small, with 43 

participants, as there was some difficulty in recruiting participants for this 

group. Antarctic researchers, on the other hand, were enthusiastic to fill out a 

survey about Antarctic values, possibly because it is an issue that they are 

involved or interested in.  

 

 

3.4.3 Age of non-researchers 

The non-researchers group turned out to be, on average, much younger than 

researchers. This could be because the non-researchers were largely 

targeted online, whereas researchers were largely targeted in person at the 

SCAR conference. The survey was shared online using social media, and the 
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highest proportion of social media users are typically aged 18-29 (Duggan & 

Brenner, 2013), which may go some way to explaining the high proportion of 

non-researcher participants in the 20-29 age group in the current study. In 

addition to this, people under the age of 30 distributed the survey among 

peers, which may have contributed to the high proportion of young 

respondents. 

 

Recruitment of non-researchers was particularly difficult. With no incentives 

for completing the survey, those with a ready-held interest in the subject 

matter of the survey may have been more compelled to fill it out than those 

without. Indeed, collecting responses from Antarctic researchers was 

comparatively easy due to their interest in Antarctica.  

 

 

3.4.4 Education of non-researchers 

The non-researcher group was also not representative of the New Zealand 

public in terms of educational qualifications. According to results from the 

2006 New Zealand census, around 5% of New Zealanders hold a 

postgraduate qualification, whereas 42% of non-researchers in the current 

study held such a qualification. Also, just under half of New Zealanders do not 

hold any tertiary qualification according to census data, while only 7% of non-

researchers in this study did not hold a tertiary qualification (New Zealand 

Census data, 2006). Clearly, the cohort of participants in this study was highly 

educated, which means that responses provided by non-researchers are not 

necessarily representative of the wider population.  

 

 

3.4.5 Providing options  

The final question of the survey asked participants what they thought the 

importance of Antarctica was. They were provided with a selection of seven 

options to choose from, as well as a ‘no value’ option and a space to provide 

‘other’ responses. In order to inspire participants to reflect more freely upon 
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the values they ascribe to Antarctica, it may have been more powerful to ask 

for a description of the importance of Antarctica rather than providing options 

to choose from. On the other hand, this final question was designed to 

replicate a question in a survey by Tin et al. (2011), which would allow for 

comparison with results from other studies sampling a variety of different 

demographic groups. A future study could usefully gain qualitative data from a 

question that calls for a ‘free-response’ description of the importance of 

Antarctica, sampled from diverse groups of participants globally.  

 

 

3.6 General conclusions  

Both Antarctic researchers and non-researchers placed high importance on 

Antarctica as a component of Earth’s climate system, a last pristine 

wilderness and an environment for wildlife. These three values are 

complimentary, in that none detracts from the others, and in the case of 

wilderness and wildlife, the values somewhat depend on each other. The high 

importance placed on these three values indicates that researchers and non-

researchers are in agreement that Antarctica should be managed in such a 

way that minimises human influence and preserves Antarctica’s environment. 

The high value on wilderness, wildlife and climate is in line with studies that 

have identified a shift of public opinion of other wilderness areas towards 

placing importance on non-use values (Cordell et al., 2003), and a shift within 

Antarctic politics under the ATS over the past two decades towards 

environmental protection (Hemmings, 2012). 

 

Antarctica’s role as a science laboratory was the only value to divide the 

opinion of non-researchers and researchers, while Antarctica’s value as a key 

part of the history of human exploration was not rated highly by either study 

group. Despite not detracting from other values, the low rating placed on 

history is perhaps due to history being overshadowed by current events in 

narratives about Antarctica.  
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Both groups placed the least importance on Antarctica for its role as a tourist 

destination and a source of mineral resources that might support society in 

the future. These are both instrumental values that would produce profits for 

some people at the expense of the pristine state of the environment. These 

values do not fit with the shift towards placing importance on non-use values, 

so this may have resulted in low importance being placed on tourism and 

mining.  
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Chapter 4: Creative component portfolio 

 
A Masters thesis in Science Communication comes in two parts – an 

academic component and a creative component. This chapter describes the 

creative component and forges the link between it and the preceding 

academic chapters. Specifically, I provide an explanation of how the creative 

component put to use the lessons learned from the survey. I will provide 

background to the creative component first, so I have placed the explanation 

of the link between the academic and creative components later in the 

chapter, in section 4.7.  

 

This chapter will take a less formal tone, as it is an account of the 

background, as well as personal decision-making process and experiences 

involved in creating the exhibition Beneath the Blooming Ice as the creative 

component of my thesis. The unfortunate side of creating an exhibition as part 

of my thesis is that it is impossible to hand it in to be marked. Instead, I have 

included in this chapter a portfolio of images, accompanied by explanations of 

each part of the exhibition as a way of documenting my work.  

 

The CD at the back of the thesis contains some additional photos and a short 

video of my classmate/colleague Ellen Sima and myself communicating with 

visitors at the exhibition. This archive of photos will also be referred to within 

the creative component explanation, but not every image is referenced within 

this chapter so it is useful to view the digital resource in its entirety as well. 

The photos on the CD are placed in labeled folders according to the part of 

the exhibition they apply to.  
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The logo for the exhibition 

 

4.1 Concept development 

4.1.1 About Beneath the Blooming Ice 

Beneath the Blooming Ice is an exhibition that was shown at NZ IceFest 

2014, a biennial festival held in Christchurch to celebrate the city’s role as one 

of the world’s five ‘Antarctic Gateway Cities. Beneath the Blooming Ice was a 

collaborative project between Ellen Sima (also a masters candidate in 

Science Communication) and myself, which offered the venue for our 

respective creative component work for our Science Communication Masters 

theses. 

 

Beneath the Blooming Ice is, in a nutshell, an exhibition about the importance 

of phytoplankton in the Southern Ocean around Antarctica. The concept came 

about as a result of Ellen’s fascination with marine microbiology and mine with 

Antarctica. The idea of the exhibition was to draw attention to seasonal 

blooms of phytoplankton in the Southern Ocean as well as the conditions that 

lead to the bloom, and the roles that phytoplankton play. 
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There were three key messages that I aimed to communicate in the 

exhibition: 

1. Antarctica has extreme seasons that are a result of the tilt of the 

Earth’s axis as it orbits the sun, such that in summer there are four 

months of constant daylight. 

2. This light enables photosynthetic phytoplankton to bloom. 

3. Phytoplankton are important as they are integral within the Southern 

Ocean food web and also fix carbon from the atmosphere into ocean 

sediments. 

 

Despite such pivotal concepts, communicating science about the Southern 

Ocean poses a challenge. It is a far away, hostile place that very few people 

are able to visit. In order to help people to identify with this part of the world, I 

needed to involve them in it, and one way to do this was to create an 

immersive space that would allow visitors to experience this remote part of 

the ocean. Through the use of lighting, sound and sculpture, employed in a 

small interactive space, the overarching aim of the exhibition was to bring the 

Southern Ocean to life in the city of Christchurch.  

 

The process of creating many parts of the exhibition was a collaborative effort 

between Ellen and myself, however we each specialised in certain aspects of 

the creation of the exhibition, and our work interrelates with our academic 

component in very different ways (e.g. Ellen’s thesis is about how people 

conceptualise and understand the ocean). In order to provide an accurate 

representation of the exhibition, I will describe all aspects of the exhibition, 

however I will emphasise the parts that I held conceptual and creative 

responsibility for. 
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Beneath the Blooming Ice in action 

 
4.1.2 About NZ IceFest 
Beneath the Blooming Ice was shown at NZ IceFest (www.nzicefest.co.nz), 

which was was held in Cathedral Square from September 27 to October 12, 

2014 (during the spring school holidays). Beneath the Blooming Ice operated 

throughout the festival, and was situated in a 20 foot shipping container in the 

main NZ IceFest event hub in Cathedral Square, Christchurch.  

 

The vision of the festival is to highlight New Zealand’s leadership in Antarctica 

and the Southern Ocean, and to act as a key outreach vehicle for Antarctic 

science and discovery. The festival included a series of exhibitions, with 

themes spanning from design of Antarctic bases to photography and climate 
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change. The headline exhibition, Antarctic Time Travel, took visitors on a tour 

of Antarctica’s climate through geologic time - starting 50 million years ago 

when Antarctica was a lush rainforest and bringing visitors right through into 

the future. The festival also included a series of speaker sessions. These 

sessions varied in size and formality, but all included experts in Antarctic 

fields, from physics to biologists, tourism operators and research base staff.  

‘Air Day’ was a big attraction of NZ IceFest, as it allowed the public to go on 

board the planes that fly to Antarctica. Another highlight of the festival was the 

sled dog racing held in Hagley Park, which was attended by more than 3000 

people. The NZ IceFest brochure is attached as a supplement in the back of 

this thesis. (Please note, I did not create the IceFest brochure or any other 

IceFest advertising (besides providing a blurb about Beneath the Blooming 

Ice); the purpose of including their advertising material is to provide a 

background to IceFest as a whole in order to show the atmosphere of the 

festival that our exhibition was a part of.)  

 

 
Example of the NZ IceFest advertising.  Image: NZ IceFest 
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Example of the NZ IceFest advertising.  Image: NZ IceFest 

 

 
Advertising for NZ IceFest in Christchurch 
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The crowd at the opening of NZ IceFest. Lady June Hillary and mayor of 

Christchurch Lianne Dalziel officially opened the festival.  
 

 
Sled dog racing drew crowds of 3000 to NZ IceFest 
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Expert speaker panels were a daily highlight of NZ IceFest 

 

 
The atmosphere of the festival after dark 
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Commissioned artwork by Gabby O’Connor, entitled Inland Ice adorned the 

outer wall of the festival hub. 

 

4.1.3 The brief for Beneath the Blooming Ice 

Before development of the concept of the exhibition commenced, we met with 

Nita Smith, the Education and Public Engagement Coordinator for NZ IceFest, 

who provided us with some background as to the aims of the festival, and 

other events that would be taking place. Part of the remit she delivered was to 

create a small exhibition, for which it was decided that IceFest would provide 

a 20ft (standard size) shipping container as well as electricity and lighting. 

Everything else needed to create an exhibition needed to be generated by us.  

 

A principal theme for IceFest 2014 was climate change. The initial process of 

developing a concept for the exhibition involved combining this theme with 

both of our areas of interest. We settled on the idea of creating an exhibition 

about phytoplankton in the Southern Ocean, because phytoplankton fit within 

both of our areas of interest, and also fit with the climate change theme due to 

their role in fixing carbon and regulating the Earth’s atmosphere. 

Phytoplankton are a little-known entity in the polar oceans, but are vitally 
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important, so in my creative work I decided to bring them to life. 

 

4.1.4 The science behind the exhibition 
A shipping container is a relatively small space. Each side wall is 

approximately 6m long, while the back wall is about 2m wide. Within this 

space I needed to communicate three key messages.  

 

The first was that Antarctica has four months of constant sunlight in summer 

and four months of darkness in winter. This occurs because the tilt of the 

Earth’s axis as it orbits the sun causes the poles to be angled either towards 

or away from the sun at different times of the year.  

 

The second message to be communicated in the exhibition was that the four 

months of sunlight in summer creates the perfect conditions for a 

phytoplankton bloom to occur. Phytoplankton are photosynthetic, so the 

constant sunlight allows them grow and reproduce throughout this time. 

 

The third message was to communicate the importance of phytoplankton both 

as a food source and as a carbon sink. Phytoplankton are the ocean’s 

equivalent of grass, so they grow using sun for energy, then are eaten by the 

smallest of the animals (zooplankton, krill etc.), which are eaten by larger 

animals (fish, squid, penguins etc.) which are eventually eaten by the apex 

predators (leopard seals, killer whales). If it weren’t for phytoplankton, there 

would be no other animals in the ocean. The other important role of 

phytoplankton is their ability to fix carbon from the atmosphere. Like trees, 

phytoplankton are photosynthetic, and use carbon dioxide to make their body 

structures. When they die, some (uneaten) plankton sink to the bottom of the 

ocean, keeping the carbon in the ocean floor rather than the atmosphere, 

which is important for climate regulation. 

 

4.1.5 Validity checking 

Draft exhibition panels were created containing both written content and 
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diagrams/illustrations. These drafts were sent to Dr. Miles Lamare from the 

Department of Marine Science at the University of Otago who kindly checked 

the content for scientific validity. Miles is an experienced Antarctic marine 

biologist, so the content of the exhibition was relevant to the work that Miles 

has done. He suggested a few changes as well as the addition of some 

content, and after these changes had been made, he approved the final 

exhibition panels for print.  

 

4.2 Content development 

4.2.1 Creating an immersive atmosphere 

Very few people get the privilege of visiting the Southern Ocean, and even 

fewer are able to go beneath it, yet this seemingly hostile environment is 

home to many unique and interesting species, as well as playing an important 

role in regulating Earth’s climate. Because of its remoteness, a key aim was 

to create the feeling of being beneath the ice in the Southern Ocean so that 

anyone could experience it. Neither phytoplankton nor climate change are 

particularly appealing topics, but by encouraging visitors through the door by 

providing an aesthetically compelling atmosphere of colour and light, as well 

as with images of charismatic megafauna (e.g. seals, whales and penguins), 

the opportunity could be created to teach them about the less obvious but 

critically important phytoplankton and their role in regulating climate.  

 

Obviously, it was not possible to create an authentic experience of diving 

beneath the ice, but the aim was to capture the essence of the Southern 

Ocean using effects that appealed to a range of senses. Thus a colour 

scheme, lighting and sculptural dimension (representing sea ice) were 

combined that created this atmosphere. (The temperature of Christchurch in 

early spring was close enough to that of Antarctica that there was no need to 

recreate it!) 
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The complete exhibition 

 
The colour scheme of the exhibition was chosen based on photos that had 

been taken under the ice in the Southern Ocean. Paint colours were mixed 

that accurately matched the hues represented in these photos including, a 

light blue, a dark blue and white.  

A sculptural component of the exhibition was a raft of ‘icebergs’ floating above 
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ones head. (This element of the exhibit was part of Ellen’s creative work and 

were made out of white coreflute plastic that was being discarded by Otago 

Polytechnic, cut into triangles that were put together into geometric 

arrangements.) These icebergs created the illusion that the ceiling of the 

container was the water line, and the icebergs were poking through it. Some 

of the exhibition lighting was placed behind the icebergs, so they were backlit 

and appeared to be glowing/refracting light from above the water. A water-

effect light was also installed that gave a shimmery blue light effect along one 

wall of the exhibition, which made it appear as if the container were 

underwater. A hazer was also installed to create a watery effect. A hazer is 

similar to a smoke machine, except it releases a lighter ‘haze’ rather than 

thick smoke. The hazer looked most effective at night in combination with the 

water-effect light, as it caught the light and created the impression that the 

exhibition was filled with water. It turned out that the hazer wasn’t particularly 

practical though, in that it hissed every time it released its haze and could be 

off-putting for visitors. Because of this, we decided against operating the 

hazer for most of the time the exhibition was open.  

 

 
A coreflute iceberg, glowing from within, with water-effect light shining upon it. 
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The water effect light shining on the wall of the exhibition 

 

An enlarged swarm of ‘phytoplankton’ was also created to hang from the 

ceiling (this was another component of Ellen’s work, which were made from 

ping-pong balls painted green). The plankton swarm was positioned at the 

opposite end of the container from the icebergs to give the impression that the 

sea ice had melted away, and the plankton could then bloom. Though the 

majority of visitors may not have consciously interpreted this message, the 

plankton swarm nevertheless added to the immersive atmosphere and subtle 

communication of the timing of plankton blooms.  
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The ping-pong ball phytoplankton swarm 

 

Though a soundscape of wind and waves could have added atmosphere, it 

was decided that this would have made the space too noisy in combination 

with other sounds such as voices and the animal rubbings being made 

(described below). During my time in Antarctica as a student in the 

Postgraduate Certificate in Antarctic Studies programme (offered through the 

University of Canterbury), I was also moved by the silence of the place when 

the wind wasn’t blowing, so I felt that it was equally fitting to have silence in 

the exhibition. 

 

4.2.2 Design and construction of the exhibition content 
Whereas Ellen took on the previously described design of the ‘atmosphere’ 

(from icebergs to plankton) I was responsible for the design of the panels, line 

drawings and representation of the food web. I drew all the illustrations and 
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diagrams in the exhibition using Adobe Illustrator. This included each animal 

in the food web, as well as the life-sized line drawings of Antarctic species on 

the right side wall, and all of the diagrams and images on panels. I also 

created all of the panels, which involved arranging images, diagrams and text 

into ‘ice floe’ like shapes.  

 

Creating the life-sized line drawings was particularly challenging due to their 

large size. I drew the animals in Illustrator, at life size, which was 11m long for 

the Minke whale! I then had to cut the animals into sections that would fit 

through a 1200x1000mm printer. This made application of the vinyl difficult, 

as I had to piece together all the parts of the animals, and line the vinyl up so 

that the joins fit together.  

 

 
Scaling the Weddell seal line drawing ready for print 

 
Preparing the (partial) Minke whale for print 
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Drawing the emperor penguin for the food web 

 
Applying line drawing vinyl to the exhibition walls 
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All exhibition content was printed at innovation WorkSpace at Otago 

Polytechnic. Printing was done by the metre, so I took on the challenge of 

compacting as much as content as possible into every metre.  

 

 
Exhibition content as it was arranged for print. We then had to cut out each 

panel, ready for application. 

 

After printing, the vinyl was prepared for application, which involved weeding 

out bits of vinyl that were not needed (much like removing the background 

from a sheet of stickers), and applying application tape, which aids in sticking 

the vinyl to the walls. To make the exhibition panels, the vinyl was applied to 

sheets of PVC (which were, rather appropriately salvaged from the Scientific 

Committee on Antarctic Research (SCAR) conference held earlier in the 

year). The PVC was then cut into shapes that resembled ice floes. All of the 

vinyl that was not part of a panel (the food web, life-size line drawings and 

green dots that connected the panels) was applied directly to the exhibition 

walls onsite.  
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Leftover poster boards from the SCAR conference 

 
Cutting the panels into ice-floe shapes 
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4.2.3 Construction of the exhibition  

All components of the exhibition (besides lighting and electricity) were created 

prior to installation of the exhibition in Christchurch. The MDF for the walls 

were painted prior to transport, and the walls and supporting frame were then 

transported in pieces and assembled onsite by a builder with help from Ellen 

and myself during the week of installation. 

 

One of the few parts of the exhibition that was not sourced as reused 

materials was the MDF board for the walls and roof. With the help of a builder, 

the MDF was cut to size for the container to create a wooden frame on which 

to attach the walls. In collaboration with the builder I designed the frame to fit 

within the shipping container with space behind the walls so that wires could 

be threaded through.  

 

 

 
Installing the frame and walls inside the shipping container 
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Chaos during installation 
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NZ IceFest provided the exhibition lighting and electrical outlets, and we 

arranged to have it installed as the walls were being constructed. Once the 

structure was complete, we proceeded to touch up paintwork and install 

panels. We also laid carpet to deaden sound and make a comfortable place 

for children to kneel to interact with pieces of the exhibition, and hung a 

curtain over the door, to keep the exhibition dark enough for effective lighting. 

 

4.3 The exhibition itself 
There were at least 7000 visitors to Beneath the Blooming Ice over the course 

of the festival, which ran throughout the spring school holidays (September 27 

to October 12). The exhibition was open from 10am until 8.30pm on Sunday 

to Thursday, while in the weekends (Friday and Saturday) it was open from 

10am until 10pm. Ellen and I operated the exhibition throughout Ice Fest, 

which means we both spent about 177 hours in the exhibition over 16 

consecutive days.  

 

 
The exhibition in operation 
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The exhibition was particularly popular with families 

 

4.3.1 Panels 

As with any science exhibition, the panels formed a critical part of the science 

communication of Beneath the Blooming Ice. The aim of the exhibition was to 

draw attention to the phytoplankton in the Southern Ocean that not only 

support the food web, but also help to fix carbon from the atmosphere. By 

using a combination of writing, diagrams, and illustrations, the main concepts 
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behind phytoplankton blooms in the Southern Ocean were communicated in a 

brief and succinct manner.  

 

The panels were targeted for the level of a ‘smart 10 year old’ – the same 

level as the main exhibition at IceFest (Antarctic Time Travel) was targeting. 

For those who wanted to know more (or those who needed a simplified 

version), we answered questions directly. 

 

I arranged the panels in a logical narrative order that started with the first key 

concept of the exhibition (previously described), and built towards the second 

and third concepts. I connected the panels with a series of green dots 

(resembling phytoplankton) that provided a visual path to lead visitors’ eyes 

on to the next panel (the content of each panel will be discussed separately in 

sections 4.3.4-4.3.6). 

 

4.3.2 Interactive components: The orrery, microscope and rubbings 

Components of Beneath the Blooming Ice were first shown (in its draft ‘rough 

cut’ form) at the Marine Science Day at the International Science Festival in 

Dunedin, NZ. The draft exhibition was open for a single day in July 2013, and 

this allowed us to test some options for the installation at NZ IceFest.  

 

In the draft run, we had a single interactive exhibit which included a 

microscope. This we found to be exceedingly popular because it allowed 

visitors to interact with the content, rather than merely reading panels. 

Because of this, we decided to incorporate more interactive components and 

less text in the final version of the exhibition.  

 

This lead to the creation of interactive components for all three of the key 

messages of the exhibition - an orrery, animal rubbing plates and an 

interactive microscope assemblage. These three interactives will be described 

in more detail in the following sections, which will explain each key concept 

(and its associated interactives and panels) individually. 
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4.3.4.0 Concept 1: The extreme seasons 
The first concept of the exhibition was one that I was in charge of developing. 

It aimed to communicate that Antarctica has extreme seasons as a result of 

the tilt of Earth’s axis as it orbits the sun. It was necessary to communicate 

this concept before introducing phytoplankton and photosynthesis, because 

the seasonal nature of phytoplankton blooms rely on understanding the 

light/dark annual cycles that occur at the poles.  

 

This concept was communicated with both information panels as well as an 

interactive model of the Earth orbiting the sun. Panels were arranged along 

the left side wall of the exhibition. Starting nearest the door was a panel that 

introduced the Southern Ocean, and the location of Antarctica on the globe. 

It was also necessary to communicate other abiotic conditions that lead to 

plankton blooms, so I included a panel that introduced the concept of 

upwelling of nutrient-rich deep water as a result of cold Antarctic waters 

sinking. There are detailed images of these panels on the accompanying CD 

in folder 4.3.4.  
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The introductory panels.  
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The next panels explained the extreme seasons and light/dark cycles at the 

poles. A central panel described axial tilt and explained the message that was 

being reinforced by the orrery (described below), while two smaller panels 

described summer and winter conditions in Antarctica, and showed the 

average temperatures using thermometer infographics as a pictorial way to 

provide information. These three panels were designed to complement the 

message of the orrery. Many visitors would first approach the orrery (an 

interactive component and therefore more appealing) and would then read the 

accompanying panels so as to understand what the orrery was 

communicating.  

 

 
The orrery and accompanying panels 
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During Antarctic summer the sun circles in the sky 
without setting below the horizon, and warmer 
temperatures mean the sea ice melts away! 
A huge dose of the sun’s energy creates the 
perfect conditions in the Southern Ocean for some 
tiny but very important organisms to flourish: 
the phytoplankton.

A vibrant ocean
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4.3.4.1 Interactive component for concept 1: the orrery 
The orrery and accompanying panels were one of the components of the 

exhibition that I was in charge of. An orrery is a mechanical model of the 

Earth orbiting around the sun, which in this case, was built to communicate 

the seasonal light and temperature changes in Antarctica that lead to 

conditions that favour a phytoplankton bloom.  

 

In this model, the Earth is sitting on a 23.5-degree angle to the plane of its 

orbit around the sun, just as it does in reality. As the handle on the orrery 

(located on the front of the model) is turned, the Earth rotates around the sun. 

The angle of the Earth’s tilt brings Antarctica into full light during the summer 

months, and away from the light in winter months.  

 

Because axial tilt is a somewhat abstract concept, it was decided that a three 

dimensional model would serve as an effective addition to the two 

dimensional diagram on the wall panel. Seeing the light hitting a spherical 

In the dark of winter, temperatures plunge to an 
average of -30°C and the surface of the sea freezes 
over. By September, Antarctica is twice the size it is 
in summer due to the growth of sea ice around its 
fringes. The ice extends up to 2000km north of the 
continent – more than the length of New Zealand! 

A frozen ocean
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model of Earth allowed visitors to gain an understanding of how the sun’s light 

hits different parts of the Earth at different times of the year.  

 

 
The orrery, as seen from above 

 

4.3.4.2 Design and construction of the orrery 

The orrery was commissioned to be built by engineering student Tod 

Coxhead, who had past experience in constructing interactive exhibits. Tod 

was given a brief that set out the communication goals and general design of 

the exhibit, but construction of the mechanism was left up to him. I asked him 

to build it using recycled materials wherever possible, so he included 

repurposed bike parts, a second-hand table, a whisk handle and a modified 

shower dome. The Earth and centre central piece upon which the light bulb is 

sitting were 3D printed specifically for the model, using facilities at innovation 

WorkSpace at Otago Polytechnic.  
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The 3D printed Earth under construction 

 
Assembling the orrery 

 

I designed the graphics on the table to add information about seasons in 

Antarctica to the model. The months of the year were arranged around the 

outside of the table, as was some information about light levels at each stage. 

I used NASA satellite images of Antarctica, and then drew in the summer and 

winter sea ice based on NASA images of seasonal average sea ice extent.  
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4.3.4.3 Visitor interactions with the orrery 

Toddlers and pre-schoolers were not generally able to grasp the concept of 

seasons causing dark/light cycles. Instead, I took the opportunity to show 

them in person that the Earth moves around the sun, and that this takes a 

whole year, asking them what they thought the blue ball might be, and what 

the light was, and further prompting them if needed to see that these were 

representing the Earth and sun. The orrery was very popular with this age 

group, with most small kids interacting with it by turning the handle.  

 

 

 
The graphic on top of the orrery 
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The orrery was also popular with primary school-aged children, with most kids 

also highly engaged with turning the handle. Many kids needed help from an 

adult to interpret the orrery. We developed a routine for when kids 

approached the orrery: we would ask them if they could find Antarctica on the 

globe, then would get them to wind the handle to bring Earth around to June 

and then to December, pointing out the difference in light hitting Antarctica at 

these two stages of the year. We would then tell them that Antarctica has four 

months of darkness in winter, and four months of constant light in summer.  

 

 
A visitor interacting with the orrery 
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Demonstrating how the orrery works 
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The orrery was not quite so popular with teens and adults, possibly because 

of its low height or because adults were often preoccupied with supervising 

children. Probably only half of this age group engaged with this component of 

the exhibit by turning the handle. Instead the orrery served more as a 

conversation starter with this age group, who would often ask questions about 

living in darkness in winter. In addition to the concepts explained to younger 

age groups, we were also able to communicate the link between seasons and 

sea ice extent in Antarctica (as illustrated by the graphics on the table top), 

which often led to conversations about the role of Antarctica as a driver of 

global ocean currents.  

 

There are additional photos of the orrery, as well as clear images of the 

panels on the CD in the back of this thesis.  

 

4.3.5.0 Concept 2: Phytoplankton undergo photosynthesis during 

summer in the Southern Ocean 

Once visitors understood that there are four months of constant sunlight 

through summer, it was then possible to show them that this light created 

ideal conditions for photosynthesis to take place. As a starting point on this 

concept, it was necessary to communicate what phytoplankton actually are, 

and how they form a bloom.  
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The panels for concept 2, connected with lines of green ‘phytoplankton’ dots 

 
Detail of the panel – a clear version of this image is on the accompanying CD 

in folder 4.3.5. 

WHAT ARE
 PHYTOPLANKTON?

The word ‘phytoplankton’ comes from ‘phyto’ (plant) and 
plankton (drifter), and that’s pretty much what they are: 

tiny, floating plants.

Phytoplankton can live in the ocean or freshwater. 
There are lots of species - more than 5,000 on Earth! 

Different types include bacteria, algae, 
and diatoms.
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Detail of the panel – a clear version of this image is on the accompanying CD 

in folder 4.3.5. 

WHAT IS A 
PLANKTON BLOOM?

Just like plants on land, phytoplankton growth in the 
oceans follows a seasonal cycle. In the Southern 

Ocean, the massive variation in sunlight hours means 
plankton are dormant in winter, then grow intensely in 

summer as the sun provides energy. 

This period of massive plankton growth is called a 
‘plankton bloom’. Some of these blooms fill the ocean 
water with so much plankton that it turns green, and 

cover so much of the ocean surface that they 
can be seen from space! 
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For those interested, information was also provided about different types of 

phytoplankton, so that visitors understood that they are a diverse group of 

organisms. In hindsight, it would have been useful to include information 

about the difference between zooplankton and phytoplankton, as many 

people knew that whales eat plankton, which is correct, except that whales 

eat large zooplankton such as krill, which are very different to tiny 

photosynthetic phytoplankton (almost like the difference between grass and a 

bug on land).  

 
Detail of the panel. A clear version of this image is on the accompanying CD 

in folder 4.3.5. 

COCCOLITHOPHORES are single celled phytoplankton 
that cover themselves with hard plates made of calcium 
carbonate called coccoliths. Blackboard chalk is made 
from coccoliths that have sunk to the sea floor and 
hardened into rock!

CYANOBACTERIA, also known as blue-green algae, are 
single-celled phytoplankton. While all cyanobacteria are 
single-celled, some species grow in colonies where lots 
of individual bacteria live together and feed cooperatively.
 

DIATOMS are one of the most 
common types of phytoplankton. 
They make their cell walls out of a 
hard substance called silica. These 
cell walls come in many beautiful 
and delicate shapes.

DINOFLAGELLATES are single-celled 
plankton with two ribbon-like strands that 
they wiggle around to move through the 
water. Most dinoflagellates have a special 
cellulose armour encasing their bodies. 



 120 

 

Many people do not know what photosynthesis is (or have forgotten), so the 

next panel was designed to explain the process by which plankton are able to 

grow. This panel was accompanied by panels about the role that 

phytoplankton play as a carbon sink, and their importance in oxygen 

production. These three panels were placed together because they brought 

attention to the fact that photosynthesis removes carbon dioxide from the 

atmosphere. 

 

 
Further panels for concept 2 
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Detail of the panel. A clear version of this image is on the accompanying CD 
in folder 4.3.5. 
 

HOW DO 
PHYTOPLANKTON LIVE?

To stay alive, we need to eat lots of different foods to get energy 
and nutrients. Phytoplankton don’t eat like we do, but grow using 

three main ingredients: water, carbon dioxide and sunshine.

Phytoplankton live in sunlit waters, and use light energy to convert water 
and carbon dioxide into sugars that they use as energy to grow, the same 
way that land plants do. This chemical process is called photosynthesis: 

+ 6CO₂                    6H₂O                          C₆H₁₂O₆                    6O₂
SugarsWaterCarbon dioxide Oxygen

+
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Detail of the panel. A clear version of this image is on the accompanying CD 
in folder 4.3.5. 
 

Did you know that phytoplankton help to control carbon 
dioxide levels in the atmosphere?

  
Phytoplankton suck 
carbon dioxide from 
the atmosphere
 for photosynthesis. 

When they die, 
some of their bodies 
sink all the way 
down to the deep 
ocean where the 
carbon is stored in 
sediments, 
sometimes for 
millions of years!

Carbon dioxide

Carbon from 
the atmosphere...

is taken up by
phytoplankton

some of it sinks 
to the bottom...

and settles, 

keeping the 
carbon in the 
ocean floor.
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Detail of the panel. A clear version of this image is on the accompanying CD 
in folder 4.3.5. 
 

To provide a more visually compelling illustration of their importance, I created 

a wordcloud of many common things that would not exist if it were not for 

photosynthesis. This wordcloud was intended merely to illustrate the 

importance of photosynthesis, and that we depend on it for survival. 
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Detail of the panel. A clear version of this image is on the accompanying CD 
in folder 4.3.5. 
 

The final panel on the left side wall of the container was intended to 

accompany the microscope interactive component. At the end of this wall, 

visitors would encounter the microscope, and would be able to see in real life 

the organisms they had been reading about.  

 

However, not everyone read the panels in this logical order. More often than 

not, especially with younger visitors, they would aim straight for the 

microscope. This is where personal ‘on the ground’ communication became 

most valuable. 
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Detail of the panel. A clear version of this image is on the accompanying CD 
in folder 4.3.5. 
 

 

4.3.5.1 Interactive component for concept 2: the microscope 

The microscope was intended to communicate the second key message of 

the exhibition – that the huge amount of light in summer allows phytoplankton 

to bloom in the Southern Ocean.  

 

We learned from the draft run of the exhibition in Dunedin that a microscope 

could be problematic as an interactive exhibit, because it only allows one 

person at a time to interact with it, and for small children it was difficult to 

describe what they should be looking for. Because of this, we decided to 

improve the microscope exhibit for final version of the exhibition at IceFest, 

and created a solution that allowed multiple people to interact with it at once.  
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The microscope setup at the back wall of the exhibition 

 

I thus designed the exhibit to consist of a monocular microscope with an 

Exolabs camera sitting in the eyepiece. The camera was connected to an 

iPad, which was mounted on the wall next to the microscope at a level that 

was accessible to both children and adults. Exolabs software on the iPad 

allowed us to zoom in on plankton, and take photos and videos.  

 

4.3.5.2 Visitor interactions with the microscope 
The microscope and accompanying setup was very popular with all age 

groups because there was something to be learned from it, whether visitors 

were toddlers or microbiologists – toddlers enjoyed seeing the green shapes 

moving about the screen, while those who knew a lot about microbiology were 

able to discuss with us the reasons that we had a few very large 

‘superplankton’ in our culture amongst the regular plankton (which was 

deemed to be due to the warm, low oxygen conditions in our sample jars 

favouring this large species. Some individuals of this large species must have 

been present in the culture from the beginning).   
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Phytoplankton on the iPad screen 

 

 
Communicating the importance of phytoplankton 
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Having the microscope image showing live on screen meant that a group of 

people could all stand around and see what was under the microscope at the 

same time. The camera and iPad also allowed me to point things out in a way 

that is not possible when only one person at a time can look through a 

microscope. Having the ability to take photos and videos was also valuable, 

as I often got into conversations about a specific part of the life history of 

plankton, such as their reproduction or ability to move. Throughout the course 

of the festival, I was able to photograph and video these processes taking 

place (cell division and flagella wriggling), and then recall these videos/photos 

to visually show people the answer to their questions.  

 

 
Single-celled phytoplankton sandwiched between two air bubbles. Image 

taken using the microscope camera. 
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A large phytoplankton cell. Cells such as these enabled us to talk about 

organelles such as chloroplasts and flagella, which were often visible on the 

iPad. Photo taken with the microscope camera. 

 

4.3.5.3 Content accompanying the microscope 

We used live samples of phytoplankton from the Marine Studies centre at the 

University of Otago. The plankton were kept in jars on a backlit shelf next to 

the microscope. We made up a new slide to put under the microscope about 

once every hour during opening hours. When communicating with visitors, I 

would show them the jars and tell them that each slide had only one drop of 

water on it. This meant that visitors could gain some idea of the tiny size of 

the plankton and see how they could make the water green even though they 

were too small to be seen individually.   
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Live samples on display. The different coloured jars each contain a different 

culture. 

 

 
Close-up of the samples of phytoplankton in their backlit display case. 
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I made a panel to accompany the microscope, entitled “Why haven’t I seen 

them before?” On the panel was a picture of a single strand of hair with five 

plankton spanning the width of the hair. This pictorial comparison with an 

object that every visitor was familiar with was a valuable communication tool. I 

pointed to this picture with almost every visitor who engaged with the 

microscope exhibit.  

 

There are additional photos of the microscope setup, as well as clear images 

of the panels from the second concept on the CD in the back of this thesis.  

 

4.3.6.0 Concept 3: Phytoplankton are the base of the Antarctic food web 

This concept was communicated through the food web on the back wall of the 

container behind the microscope. After visitors had learned about 

phytoplankton being the primary producers in the Southern Ocean, it could be 

pointed out that they are eaten by krill, and that krill are eaten by squid etc. I 

made a panel that clarified this message to accompany the food web: 

 

 
This panel explained the message of the food web. 
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The food web was another conversation starter with many visitors to the 

exhibition. It enabled us to point out the importance of phytoplankton as the 

first step in the food chain, and to talk about animals that visitors found 

interesting (most often visitors asked questions about orca and penguins). 

The food-web was designed so that plankton appeared to be the most 

numerous organisms in the illustration. The number of individuals of each 

species pictured was (very) approximately proportionate to the number of 

these organisms in the Southern Ocean. Thus, (as an example) there were 

many phytoplankton, and a few krill but only one orca. The ‘lowest’ members 

of the food web were pictured at the top of the wall, while the apex predators 

were at the bottom. This had nothing to do with the position of each animal in 

the water column, but rather served to illustrate the flow of energy through the 

food web.  

 

The ping-pong ball phytoplankton on the roof blended into the two-

dimensional cartoon phytoplankton on the food web, as a way of creating a 

connection between the immersive atmosphere and the exhibition content.  

 

 
The food web on the back wall of the exhibition 
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4.3.6.1 Interactive component for concept 3: animal rubbings 

As a fun interactive activity for children, Ellen took charge of designing animal 

rubbings, which consisted of a series of six etched line drawings, over which a 

piece of paper could be placed and coloured over with a pastel – much like 

leaf/coin rubbings. This meant that visitors could create a picture to take away 

with them. The rubbings were aimed at kids (under 12), however they were 

popular with many people older than this too. We estimate that around 95% of 

children who entered the exhibition created a rubbing. Over the 16 days the 

exhibition was open, about 3600 rubbings were made (this number was 

estimated because two 180m rolls of newsprint were used, with each metre 

producing approximately nine pieces of paper when cut up).   

 

 
Helping out with rubbings 

 

There were rubbings of diatoms, krill, toothfish, a penguin, a crabeater seal, 

and a Minke whale. A small panel that provided a fact about the animal 

accompanied each rubbing plate. This allowed visitors to learn about the 
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animal as they created their own picture of it. Often, the facts were read aloud 

to younger children by parents/adults who were helping their children to hold 

the paper still. The rubbings also provided an opportunity to learn about the 

food web. We encouraged children to fit more than one rubbing on a sheet of 

paper, and also to fit predators and prey on a single piece. This led to many 

children combining, for instance, diatoms, krill and a Minke whale to make 

their own simple Southern Ocean food web.  

 
Completed krill, Minke whale, and Adelie penguin rubbings held up alongside 
their rubbing plates. 
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Completed diatom, crabeater seal, and toothfish rubbings held up alongside 
their rubbing plates. 
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The previously mentioned life-sized animal outlines were applied to the right 

side wall of the exhibition. As children completed their rubbing, we could point 

to the corresponding line drawing to show its size and tell them something 

else interesting about it. Children were amazed to see a life sized Antarctic 

toothfish, which grows up to 2m long. Showing, rather than telling them, was 

very effective.   

 
The white line drawings, with the rubbing plates amongst them. 
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The line drawings. Detailed photos of these drawings are on the 

accompanying CD.  

 
 

4.3.6.2 Creating the rubbing plates 

Ellen drew each animal on paper with a black pen, and then passed the 

pictures on to Dunedin artist Lynn Taylor, who created a textured relief plate 

of each picture using a technique called solar plate etching. The end result of 

this process were plastic plates that had the bumpy animal image protruding 

about 2mm from the surface. We glued each bumpy plastic image to solid 

custom wood backing boards and stuck them to the wall with a pastel 

dangling on a string below each one.  
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One of Ellen’s pen and paper line drawings 

 

 

4.3.6.3 Diatom slideshow 

On the same wall as the rubbings, and next to the diatom rubbing plate 

specifically, was an iPad with a slideshow of photos of diatoms from the 

Southern Ocean (diatoms are a type of phytoplankton). The photos were 

sourced online and were available on creative commons. I made a frame that 

resembled a magnifying glass to surround this iPad, so as to communicate 

that they are something that is too small to see with the naked eye. I created 

this slideshow because phytoplankton were too small to include as a life-sized 

animal outline. This slideshow was another great conversation starter, as we 

would explain to visitors about what they were looking at, and a bit about the 

life history of diatoms.  
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The diatom slideshow within the magnifying glass frame. Photos changed 

every eight seconds. 

 

4.3.6.4 Wildlife photo gallery 
At the door end of this wall was gallery of photos of Antarctic animals. These 

photos were not intended to be a main point of the exhibition, but rather their 

purpose was to show what the animals looked like in real life, as most of the 

images in the exhibition were cartoon-like illustrations. Like the panels, I used 

Adobe Illustrator to arrange and label these photos, which were printed on 

vinyl, then adhered to PVC and cut into ice floe-like shapes. Many of the 

photos were sourced online, however I took some of them myself during my 

time in Antarctica.  
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The photos of Antarctic wildlife. Detailed copies of each of these panels is on 

the accompanying CD. 

 

4.4 On the ground communication 

As I have alluded to in many of my descriptions of aspects of the exhibition, a 

lot of the communication in the exhibition was through conversation, which 

was perhaps the most important and effective communication tool in the 

exhibition. We greeted all visitors at the door, and then left them to approach 

whichever part of the exhibition caught their eye. When young children 

entered the door, we almost always pointed out the rubbings on the wall, and 

usually provided a demonstration of how they worked. 
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The microscope required the most on-the-ground communication, because 

people would walk straight to it without reading the panels beforehand. If this 

was the case, we would briefly summarise the main points of the panels (four 

months of sunlight leads to ideal conditions for photosynthesis, which is how 

plankton get energy) as we showed visitors the plankton under the 

microscope.  

 

If we had explained everything in the exhibition in writing (such as the diatom 

slide show), then the exhibition would have ended up very text-heavy. We 

knew from the initial stages of designing the content that we would personally 

be present throughout the festival, so we decided to leave some of the 

explanation unwritten. I have included a short video on the CD in the back of 

the thesis of some of our on-the-ground communication in action. This video 

highlights the fact that the exhibition panels are merely a starting point for 

learning about phytoplankton, and conversation will often teach a lot more. 

 

4.5 Outdoor signage 
I created a sign for the outside of the shipping container with the Beneath the 

Blooming Ice logo. I also created a banner for the entrance that was designed 

to give a summary of the exhibition content, and also to create curiosity and 

lure people in. An acknowledgements panel with information about the efforts 

we made to make a sustainable exhibition was on the outside of the container 

near the entrance. NZ IceFest also provided us with a sign that we placed 

outside the exhibition at the beginning of each day. The NZ IceFest designers 

created these boards, but I provided the image and blurb for it.  
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The container from the outside 

  
The banner on the entrance door, and the acknowledgements panel, which 
hung on the outside of the other (closed) door. 
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The board provided by NZ IceFest 

 

4.6 Appeal of the exhibition to different audiences 
Beneath the Blooming Ice was intended to appeal to as wide an audience as 

possible. In my two weeks on site I observed that different aspects of the 

exhibition appealed to different age groups/levels of knowledge. This section 

will briefly highlight the aspects of the exhibition that I observed appealed 

most to various age groups. 
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For the age group of 2-5 years old both the orrery and rubbings were most 

popular. The function of the orrery with this age group was more to 

communicate that the Earth travels around the sun (another important 

concept to grasp). Toddlers particularly enjoyed turning the handle of the 

orrery. 

 

Young children also enjoyed creating animal rubbings. The rubbings were 

simple enough that any child could create an effective image. Small children 

were particularly excited to have ‘drawn’ these animals themselves. 

 

For older children in the age group of 5-12, all of the interactive components 

of the exhibition were popular. Most children were able to grasp the concept 

of axial tilt from the orrery. The microscope and rubbings were equally popular 

with this age group, however the microscope arguably communicated more 

science. If children were particularly interested or enthusiastic about the 

microscope, we would make up a slide of plankton with one of their hairs 

included to show the size of the plankton. Children really enjoyed this 

because it personally involved them in the exhibition, and they were also 

fascinated to see their own hair under the microscope.  

 

For visitors older than 12, the rubbings were less popular, as they were 

regarded as a children’s activity. This may have in part been due to the fact 

that they were often inundated with children throughout the day, and the 

rubbing plates were placed at a height on the wall that was easily accessible 

for small children, but not so much for adults. The orrery was somewhat 

popular with older visitors, particularly those who hadn’t grasped the concept 

of axial tilt before. The most popular aspect of the exhibition with this age 

group however, was the microscope. For those already knowledgeable about 

some/all of the exhibition content, the microscope was popular as it allowed 

them to zoom around the slide for themselves.  
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Generally families would visit the exhibition in the mornings and early 

afternoons, but by late afternoon/evening most of the visitors were adults. 

These visitors were much more likely to read every panel than those who 

visited during the earlier busy times. Often the evening visitors would ask us 

questions, and end up staying for 15 minutes or longer to talk about 

phytoplankton and Antarctica, which was a very satisfying outcome of the 

exhibition.  

 

 

4.7.0 Application of my thesis survey to the exhibition 

I designed many elements of the exhibition with the results of my survey work 

from the academic component of my thesis in mind. Specifically I aimed to 

target the exhibition to appeal to the values that I found were regarded as the 

most important aspects of Antarctica. The most popular values with both 

Antarctic researchers and non-researchers were wilderness, climate, and 

wildlife. I also incorporated messages that highlighted Antarctica’s value as a 

science laboratory, as this was an aspect that was valued highly by Antarctic 

researchers, and we deemed it important to communicate this to the public, 

particularly in the context of IceFest. In this section I will explain how I 

incorporated these values into the exhibition. 

 

4.7.1 Wilderness 

Through creating an immersive sensory atmosphere, I aimed to create some 

feeling of Antarctica’s wilderness in the exhibition. Of course, it is impossible 

to accurately recreate an underwater wilderness, however I aimed to help 

capture the essence of the beauty and grandiose of Antarctica’s wilderness 

through combinations of visuals of icebergs, and an immersive water-effect 

light and the colour scheme.  

 

4.7.2 Climate 

Climate was a major theme of the exhibition, in accordance with the theme of 

the IceFest festival as a whole. The second key concept of the exhibition drew 
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attention to the fact that photosynthesis is an important process by which 

phytoplankton help to regulate Earth’s atmosphere. So as not to clash with 

the headline exhibition at NZ IceFest (Antarctic Time Travel), we decided to 

keep the climate message of the exhibition as a secondary theme, rather than 

creating an exhibition explicitly about climate (which Antarctic Time Travel 

did).  

 
4.7.3 Wildlife 
The fact that Beneath the Blooming Ice incorporated wildlife as a major theme 

was a major selling point of the exhibition. From outside the container, visitors 

could see images of Antarctic wildlife on the food web and the life-sized 

drawings on the side wall. The exhibition also included photos of Antarctic 

wildlife, and messages about the structure of the food web. The animal 

rubbings also highlighted Antarctica’s value as an environment for wildlife, 

and provided visitors with a wildlife-related artefact to take home.   

 

4.7.4 Science 
Though I found that non-researcher respondents in my survey did not value 

Antarctica as a scientific laboratory to the same extent as Antarctic 

researchers, I believed it was nevertheless important to present science as an 

important aspect of Antarctica. This was done through the incorporation of the 

microscope, which allowed us to point out the work that Antarctic scientists do 

on phytoplankton in the Southern Ocean. There was one story in particular 

that we repeated many times, about a project undertaken by the German 

Antarctic programme that ‘seeded’ the Southern Ocean with iron (a nutrient 

that is in short supply in the Southern Ocean and therefore limits plankton 

growth), and sparked a huge plankton bloom. This story allowed us to talk 

about the implications that large-scale plankton blooms have on climate as 

well as the research programmes that operate in the Southern Ocean, and 

what they have taught us.  
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The exhibition did not include messages about tourism, mineral extraction or 

history, as I found that these values were not regarded as important by either 

Antarctic researchers or non-researchers. That is not to say that these values 

hold no importance, but rather that I aimed to construct the exhibition to 

appeal to as wide an audience as possible (in doing so, it consequently did 

not include information targeting these values).  

 
4.8 Advertising Beneath the Blooming Ice 
We decided on the title Beneath the Blooming Ice for the exhibition because it 

relates to the phytoplankton blooms in the Southern Ocean whilst referencing 

the colloquial use of ‘blooming’ to add an element of fun. We developed a 

tagline and slightly longer marketing blurb that were used in our own 

marketing as well as by the NZ IceFest marketing team. The tagline was: 

 

Get immersed under ice for Antarctica's annual plankton bloom. 

From feeding whales to fixing carbon, see what big things these 

tiny plankton do.  

 

Whilst the marketing blurb was:  

 

Get immersed under the ice for Antarctica's season of plenty: the 

annual plankton bloom. Look down the microscope to see live 

phytoplankton, and learn how sunshine makes them grow. Find out 

how these tiny organisms feed animals as big as whales and how 

they suck up carbon from the air. Come Beneath the Blooming Ice 

and see what big things these tiny plankton do. 

 

Beneath the Blooming Ice was advertised in a variety of ways. Ellen created 

the website www.bloomingice.com as a way of keeping followers up to date 

as to the development of the exhibition, and to provide more information to 

people who were considering visiting it.  
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Screenshots of the website. Detailed images of the website are on the 

accompanying CD in folder 4.8.  
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We created a Beneath the Blooming Ice Facebook page that allowed us to 

update those who had ‘liked’ us, as to the progress of the exhibition and what 

was going on: 

 

 
 

Advertising was also done on our behalf by the Christchurch City Council and 

IceFest team, as part of the advertising for the main festival. Beneath the 

Blooming Ice was advertised in the flyer produced for NZ IceFest by the 

Christchurch City Council, which is included as a supplement in the back of 

the thesis. The flyer was distributed to businesses and hotels throughout 

Christchurch, and was included as a supplement in The Press newspaper in 

the week before the festival. 
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Beneath the Blooming Ice was also featured on the main NZ IceFest website: 
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We also received a couple of mentions on the NZ IceFest Facebook page:
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4.9 Feedback on Beneath the Blooming Ice 

In order to give an indication of the way Beneath the Blooming Ice was 

received, here is a quote from Nita Smith, the Education and Public 

Engagement Coordinator of NZ IceFest, who was one of the people at NZ 

IceFest that we dealt with from the initial planning stages of the exhibition: 

 

The Beneath the Blooming Ice Exhibition was very well received by 

the public, providing a high quality, educational exhibition with an 

entertaining and interactive element on a relatively low budget. 

This appealed really well to the family audiences that made up a 

large proportion of the NZ IceFest audience. 

 

A quote from Vanessa Reed, the Arts Coordinator for NZ IceFest: 

 

Thank you so much for bringing Beneath The Blooming Ice 

Exhibition to NZ IceFest, I was very impressed with your 

professionalism and ease of the install and also your dedication to 

manning the exhibition during the whole of NZ IceFest!  Every time 

I walked past your container it seemed to be full of people! 

 

And (on the following page) a letter from Dr. Victoria Metcalf, an Antarctic 

researcher from Lincoln University.
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Dr Victoria Metcalf 
Department of Wine, Food and Molecular Biosciences 

Faculty of Agriculture and Life Sciences 
 

T 64 3 325 2811 ext 30628/DDI 423 0628 
F 64 3 325 3851 

PO Box 85084, Lincoln University 
Lincoln 7647, Christchurch 

New Zealand 
 

www.lincoln.ac.nz 
 

e| victoria.metcalf@lincoln.ac.nz 
 
 
17 November 2014 
 
To Whom It May Concern, 
 
I attended Blooming Ice numerous times during Icefest, most of them with my 4-year old daughter in 
tow. I am also an Antarctic scientist and science communicator and was involved in the other 
exhibition on site. 
 
I thought Blooming Ice was a fantastic small exhibition- cleverly making the most of the space in a 
shipping container. It was clearly popular- in general there were a pile of busy kids each time I visited. 
 
Visually it was appealing with the wall pictures, plankton objects on the ceiling, the orrery and leading 
to the microscope and screen at the far end. 
 
It also engaged- children loved doing the wall rubbings of the food web components. They also loved 
making the orrery work. I also saw children very excited by looking at the actual living plankton on the 
screen zipping around. 
 
It was pitched at an appropriate level- engaging the children in particular and providing some 
information in an experiential way without overwhelming. Speaking with my mother hat on, my 
daughter loved it and was a repeat visitor at her request on multiple occasions. 
 
I really commend Lydia and Ellen for what they achieved and for thinking outside the square for their 
project. I’m delighted the content is going to be used elsewhere. 
 
Regards, 
 

 
 
 
Victoria Metcalf. 
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The most conclusive evidence of success was, however, to come from the interest in 

our exhibition from the International Antarctic Centre in Christchurch 

(www.iceberg.co.nz). During the time that Beneath the Blooming Ice was at IceFest, 

Ellen and I were approached by staff of the Centre, who were very interested in 

hosting or acquiring the exhibition permanently. After brief negotiations, it was 

decided that we would give the exhibition panels and rubbings to them. As of the 

date of this thesis being handed in, the exhibition is in the possession of the Antarctic 

Centre. Although it has not yet been installed, it is planned that the panels and 

rubbings will be housed in the main gallery of the Antarctic Centre. 
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Appendix 1: Information sheet for survey participants 

 
Antarctic Values Survey 

 
INFORMATION SHEET FOR PARTICIPANTS  

 
What is the Aim of the Project? 

This survey aims to explore what Antarctic scientists and the New Zealand public value about 
Antarctica, and to identify any discrepancy between these values. These results will be used to help 
identify barriers that may be holding scientists back in communicating their research. Participation is 
voluntary, and no remuneration or gratuity will be offered.  
 

What will participants be asked to do? 
This survey will take less than five minutes to complete. Participants will be asked to complete a short 
survey, either on paper or online. Permission for responses to be used will be given by ticking the 
consent box on the bottom of this page. Participants may withdraw from participation in the project at 
any time and without disadvantage of any kind. 

 
What use will be made of the survey data? 

No personal identifiers will be associated with the data, and responses will be stored securely in such a 
way that only those mentioned below will be able to gain access. Data from the survey will be analysed 
to determine whether there is a difference between values ascribed to Antarctica by scientists 
compared to the public. Data may also be compared to similar overseas studies. As required by the 
University's research policy, after the study has been completed the survey responses on which the 
results of the project depend will be retained in secure storage for five years, after which they will be 
destroyed. The results of the project, including anonymous written responses, will be used in a Masters 
thesis (an abstract of which will be available in the University of Otago Library (Dunedin, New 
Zealand)) and other resultant publications. 
 

If you have any questions please feel free to contact: Lydia McLean (lydiamclean@gmail.com), or Jenny Rock (jenny.rock@otago.ac.nz); 
Centre for Science Communication, University of Otago. 
This study has been approved by the Department stated above. If you have any concerns about the ethical conduct of the research you may 
contact the Committee through the Human Ethics Committee Administrator (ph 03 479-8256).  
 

CONSENT AGREEMENT FOR PARTICIPANTS 
 

1. My participation in the project is entirely voluntary and I am free to withdraw from the project at 
any time without any disadvantage; 

2. The results of the project may be published and will be available in the University of Otago 
Library (Dunedin, New Zealand) but every attempt will be made to preserve your anonymity. 

 
This proposal has been reviewed and approved by the Centre for Science Communication, University of Otago.  

 
 

 
 BY RETURNING THIS SURVEY I AGREE TO TAKE PART IN THIS PROJECT 
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Appendix 2: Survey form 
 

1. What is your age? 
 
 

 
2. What is your nationality? 

 
 

 
3. What is your highest level of education? 

 
a) did not finish high school 
b) high school qualification 
c) undergraduate degree 
d) postgraduate degree 
 

 
4. Have you been to Antarctica? 

 
 

 
5. How would you rate your knowledge of Antarctica? (1 = none 5 = expert) 

 
1  2  3  4  5 

 
 

6. Are you an Antarctic researcher (postgraduate level and up)? 
 
 

 
7. What is, in your opinion, the importance of Antarctica? 

 
a) a science laboratory for the benefit of mankind 
b) a tourist destination 
c) one of the world’s last great wildernesses 
d) a reserve of mineral resources that might support society in the future 
e) the ‘refrigerator’ of the world, an important component of the Earth’s climate system 
f) an important environment for wildlife 
g)  a key part of the history of human exploration 
h)  Antarctica does not have any value for mankind 
i) Other, namely... 

  
You may choose multiple answers. If you do choose multiple answers, please explain how you 
see the different scenarios co-existing. If you choose other, please explain your answer. 
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Appendix 3: Raw data from survey collection 
 

A
ge 

Paper/online 

N
ationality 

Education 

A
ntarctica? 

K
now

ledge? 

Researcher? 

Science 

Tourism
 

W
ilderness 

M
inerals 

Fridge 

W
ildlife 

H
istory 

N
o value 

O
ther 

40 P British PG 1 4 1 1 0 1 0 1 1 1 0 0 
34 P Chilean PG 1 4 1 1 0 0 0 1 0 0 0 0 
27 P German PG 1 1 1 0 0 1 0 1 1 0 0 0 
38 P Australian PG 1 4 1 1 0 0 0 1 1 0 0 0 
37 P UK PG 1 5 1 1 0 1 0 1 0 0 0 0 
49 P UK PG 1 5 1 1 0 1 0 1 0 0 0 0 
63 P NZ PG 1 5 1 1 0 1 0 1 0 0 0 0 
40 P UK PG 1 5 1 1 1 1 0 0 0 0 0 0 
26 P NZ PG 1 5 1 0 0 1 0 1 1 0 0 0 
27 P USA PG 1 5 1 1 0 0 0 1 0 0 0 1 
70 P Chile PG  1 3 1 1 0 0 0 0 0 0 0 0 
33 P Chinese PG 0 3 1 1 0 1 0 1 1 0 0 0 
49 P Argentine PG 1 4 1 1 1 1 0 1 1 0 0 0 
24 P Australian PG 0 4 1 0 0 0 0 1 1 0 0 1 
47 P Canadian PG 1 4 1 1 0 1 0 1 1 1 0 0 
60 P USA PG 1 5 1 0 0 0 0 1 0 0 0 0 
26 P NZ PG 1 3 1 1 0 1 0 1 1 1 0 0 
54 P NZ PG 1 4 1 1 0 1 0 0 0 0 0 0 
23 P NZ PG 1 3 1 0 0 1 0 1 1 0 0 0 
53 P German PG 1 5 1 0 0 0 0 1 0 0 0 0 
28 P NZ PG 1 4 1 1 0 1 0 1 1 1 0 0 
35 P USA PG 1 5 1 0 0 0 0 1 0 0 0 0 
35 P German PG 1 4 1 1 0 1 0 1 1 0 0 0 
27 P NZ PG 1 4 1 1 1 0 0 0 1 1 0 0 
24 P NZ PG 1 4 1 1 1 1 0 1 1 1 0 0 
57 P Uruguay PG 1 4 1 1 0 0 0 0 0 0 0 0 
38 P NZ PG 1 3 1 1 1 1 1 1 1 1 0 0 
21 P NZ PG 0 4 1 1 0 1 0 1 1 1 0 0 
29 P Chinese PG 1 3 1 1 0 1 0 1 1 0 0 0 
48 P USA HS 1 5 1 1 1 1 0 1 1 1 0 0 
40 P NZ PG 1 5 1 1 1 1 0 1 1 1 0 0 
29 P Thai PG 0 3 1 0 0 0 0 1 0 0 0 0 
47 P NZ PG 1 5 1 1 0 1 0 1 1 0 0 0 
34 P Irish PG 1 4 1 1 0 1 0 1 1 0 0 0 
37 P Japanese PG 1 3 1 0 0 0 0 0 1 0 0 0 
69 P British PG 1 5 1 1 0 1 0 1 0 0 0 0 



 172 

54 P Japanese PG 1 5 1 0 0 0 0 0 1 0 0 0 
40 P Australian PG 1 4 1 1 1 0 0 1 1 0 0 0 
46 P NZ PG 1 4 1 0 0 0 0 1 0 0 0 0 
52 P UK PG 1 5 1 1 1 1 1 1 1 1 0 1 
26 P Australian UG 1 4 1 1 0 1 0 0 0 0 0 0 
30 P Dutch PG 1 3 1 0 0 0 0 0 1 0 0 0 
35 P Romanian PG 0 3 1 0 0 0 0 1 0 0 0 0 
25 P French PG 0 2 1 0 0 0 0 1 0 0 0 0 
59 P German PG 1 5 1 1 1 1 0 0 0 0 0 0 
37 P German PG 1 4 1 0 0 1 0 0 1 0 0 1 
38 P China PG 1 5 1 1 0 1 0 1 0 0 0 0 
54 P Canada PG 1 4 1 1 1 1 1 1 1 1 0 0 
32 P USA PG 1 4 1 1 0 1 0 0 1 1 0 0 
26 P Japanese UG 1 2 0 0 0 0 0 0 1 0 0 0 
60 P Australian PG 0 3 0 1 0 1 0 1 1 1 0 0 
46 P Australian PG 1 4 1 1 0 1 0 1 1 0 0 0 
42 P NZ PG 1 5 1 1 0 1 0 1 1 1 0 1 
26 P Australian PG 0 3 0 1 0 1 0 1 1 0 0 0 
26 P NZ PG 1 4 0 1 1 1 0 1 1 1 0 0 
30 P NZ PG 1 4 0 0 0 1 0 0 0 0 0 0 
48 P Malaysian UG 1 3 0 0 0 0 1 1 0 0 0 0 
38 O British PG 1 4 0 1 0 0 0 0 0 0 0 0 
64 O NZ/UK PG 1 4 1 1 0 1 0 1 1 1 0 0 
46 O NZ PG 1 4 1 1 0 1 0 1 1 1 0 1 
27 O NZ UG 1 3 0 0 1 0 1 0 0 0 0 0 
34 O NZ PG 1 3 1 1 0 1 0 1 1 0 0 0 
24 O NZ UG 0 3 0 1 1 1 0 1 1 0 0 0 
28 O NZ PG 1 3 1 1 1 1 0 1 1 1 0 0 
24 O NZ PG 0 2 0 1 0 0 0 1 0 0 0 0 
38 O NZ UG 1 4 0 1 0 1 0 1 1 1 0 0 
26 O NZ PG 0 3 0 1 0 1 0 0 1 0 0 0 
28 O NZ PG 0 3 0 1 0 0 0 1 1 1 0 0 
26 O NZ UG 0 3 0 1 1 1 0 1 1 1 0 0 
56 O NZ HS 0 2 0 0 0 1 0 1 1 1 0 0 
25 O NZ PG 1 4 1 1 0 1 0 1 1 1 0 0 
26 O USA PG 1 4 1 1 1 1 0 1 1 1 0 1 
39 O Portugal PG 1 4 1 1 1 1 1 1 1 1 0 0 
33 O British PG 1 4 1 1 0 1 0 1 1 0 0 0 
64 O NZ PG 0 2 0 0 0 1 0 0 0 0 0 0 
32 O Argentina PG 1 4 1 1 0 1 0 1 1 1 0 0 
52 O Argentina PG 1 4 1 0 0 1 0 1 1 0 0 0 
25 O Turkish PG 0 2 0 1 0 0 0 1 1 1 0 0 
23 O NZ UG 0 3 0 0 0 1 0 1 1 0 0 0 
30 O NZ PG 1 4 0 1 0 1 0 1 1 1 0 0 
27 O Belgian PG 1 4 1 1 0 1 0 1 1 1 0 0 
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27 O NZ PG 0 3 0 0 0 1 0 1 1 0 0 0 
22 O German UG 0 3 0 1 0 1 0 1 1 0 0 0 
40 O Australian PG 1 4 1 0 0 1 0 1 1 0 0 0 
28 O British PG 0 3 0 1 0 1 0 1 1 1 0 0 
51 O Dutch PG 1 3 1 1 1 1 0 0 0 0 0 0 
62 O Australian UG 0 3 0 0 0 0 0 1 0 0 0 0 
26 O Australian UG 0 3 0 0 0 1 0 1 1 0 0 0 
59 O British PG 1 5 1 1 0 1 0 1 1 0 0 0 
33 O Spanish PG 1 4 1 1 1 1 0 1 1 1 0 0 
31 O Dutch PG 0 3 1 1 0 0 0 1 1 0 0 0 
36 O German PG 1 4 1 1 0 1 0 1 1 1 0 0 
26 O Russian UG 1 2 1 1 1 1 0 1 1 1 0 0 
29 O USA UG 0 3 0 0 0 1 0 1 1 1 0 0 
65 O NZ UG 1 3 0 0 0 1 0 1 0 0 0 0 
23 O NZ UG 0 2 0 0 0 0 0 1 0 0 0 0 
23 O NZ/Aus PG 0 2 0 0 0 1 0 1 1 0 0 0 
30 O NZ UG 1 2 0 0 0 1 0 1 1 0 0 0 
22 O NZ UG 0 3 1 1 0 1 0 1 1 1 0 0 
21 O NZ PG 1 5 1 1 0 1 0 1 1 0 0 0 
22 O NZ UG 0 2 0 0 0 0 1 1 1 0 0 0 
25 O NZ PG 0 2 0 1 0 1 0 0 1 0 0 0 
32 O NZ PG 1 5 1 1 0 1 0 1 1 0 0 0 
25 O NZ UG 0 1 0 0 1 0 0 0 0 0 0 0 
23 O NZ UG 0 3 0 0 0 1 0 1 1 0 0 0 
24 O NZ HS 0 3 0 1 0 1 0 1 1 1 0 0 
57 O UK/NZ PG 1 3 1 1 1 1 0 1 1 1 0 1 
62 O NZ PG 1 5 1 1 0 1 0 1 1 0 0 0 
26 O NZ UG 1 4 1 1 0 1 0 1 1 0 0 0 
64 O NZ UG 0 3 0 0 0 1 0 1 1 1 0 0 
26 O NZ PG 0 4 0 1 0 1 0 1 1 0 0 0 
23 O NZ PG 0 1 0 1 0 1 1 1 1 0 0 0 
20 O NZ HS 0 2 0 0 0 0 0 0 1 0 0 0 
50 O NZ PG 0 2 0 0 0 1 0 1 1 1 0 0 
25 O NZ UG 0 3 0 0 0 0 0 1 0 0 0 0 
23 O NZ UG 0 2 0 0 0 1 0 1 1 0 0 0 
21 O USA UG 0 2 0 0 0 1 0 1 1 0 0 0 
23 O NZ UG 1 4 1 1 0 1 0 1 1 0 0 0 
32 P USA PG 0 2 0 1 0 1 0 1 1 0 0 1 
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Appendix 4: Table of Chi-squared statistic and p-values for a chi-squared test of 

independence between Antarctic researchers and non-researchers on the seven 

options offered in question seven of the survey.  A * indicates a significant difference.  

 

Value Researchers 

agree (n=76) 

Non-

researchers 

agree (n=43) 

χ²(df=1) p-value 

Science 

laboratory 

59 19 13.6028* 0.000226* 

Tourist 

destination 

18 5 2.5601 0.109591 

Wilderness 57 30 0.3825 0.536289 

Mineral 

source 

4 4 0.7145 0.397955 

Climate 

regulator 

63 34 0.2666 0.605609 

Wildlife 55 32 0.0587 0.808539 

History 27 13 0.3449 0.557025 
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Appendix 5: Table of Chi-squared statistic and p-values for a chi-squared test of 

independence between Antarctic researchers and non-researchers, on the seven 

options offered in question seven of the survey, with participants that had previously 

been to Antarctica removed from the non-researcher group. Values with a * indicate 

a significant difference.  

 

Value Researchers 

agree (n=76) 

Non-

researchers 

agree (n=33) 

χ²(df=1) p-value 

Science 

laboratory 

59 15 10.9281* 0.000947* 

Tourist 

destination 

18 3 3.1504 0.075910 

Wilderness 57 24 0.0623 0.802959 

Mineral 

source 

4 2 0.0281 0.866803 

Climate 

regulator 

63 28 0.0637 0.800732 

Wildlife 55 27 1.1026 0.293696 

History 27 10 0.28 

 

0.596722	  
 

 
 
 
 
 

 
 
 


