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Abstract 

This thesis addresses science communication to contribute to social-ecological research and 

community actions. While scholarly and public attention mainly focuses on charismatic marine 

habitats and animals, many cultural, social, and ecological values are derived from seafloor 

habitats. However, they are often characterized as uncharismatic, out of sight, and out of mind. 

Essential functions like nutrient recycling in estuaries contribute significantly to the marine 

food web. Indeed, with increasing anthropogenic pressures, linking the functioning of seafloors 

to the value of these ecosystems has implications for coastal decision-making. The purpose of 

this study was to investigate how scientists can tell a compelling and engaging science story 

about seafloors and their unsung heroes to generate more dialogue about their ecology. Coast 

care groups were chosen as the audience, as they play an essential role in shaping human-ocean 

relationships in their local communities. The objectives of this research were to (i) explore 

coast care member understandings of seafloors and concerns about the state of these in the 

Hauraki Gulf, (ii) evaluate the usefulness of ecology storytelling in deepening our collective 

understanding of seafloors, and (iii) alongside coast care members, identify the challenges and 

opportunities in using ecology storytelling in working toward holistic, ecosystem thinking. A 

qualitative research approach was taken. Members of coast care from around the Hauraki Gulf 

participated in interviews and focus group discussions. Participants were told a seafloor story 

created by the researcher and were asked questions regarding their understandings, concerns, 

and opinions on my story and storytelling in general. Three key themes were constructed from 

thematic data analysis. Prior experiences and encounters shaped participant knowledge of 

seafloors and concerns. My story was an interactive experience, allowing two-way dialogue 

that deepened our collective understanding. The participants and I discussed storytelling as a 

communication tool that could be used to deepen the seafloor understanding of their wider 
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community. Critical lessons for marine ecologists and science communicators are identified. 

These vital lessons include the importance of listening to the audience and the need to tell more 

stories about seafloor habitats and their unsung heroes.
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Glossary 

Ecosystem  A scale of biological organisation that represents a network of living 

and non-living elements in a definable ecological unit, such as a 

mangrove forest. 

Ecosystem-based management (EBM)  A holistic environmental management approach. 

It acknowledges the interconnectedness of ecosystem components 

(including humans), the complexity of processes, and is concerned 

with sustainability (Clark et al., 2022).  

Ecosystem function Moving energy and matter within the ecosystem to perpetuate life. 

Infauna  Animals living underneath the surface of the sediment. 

Macrofauna Animals living in and on the sediment that are larger than 0.5mm 

diameter, including marine polychaete worms and bivalves. These 

animals are big enough to influence seafloor processes through the 

way they structure their habitat and influence the flux of energy and 

matter. 

Soft sediments A seafloor consisting of a mix of particle types and sizes, including 

sand, mud, silt, and clay.  

Iwi Māori tribe. A kinship group that can encompass several hapū.  

Hapū  A subtribe or smaller kinship group that can include a number of 

families.  
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Chapter 1. Introduction 

There are fantastic stories told about the ocean, but many are told about charismatic habitats 

and animals like kelp forests and whales. In New Zealand’s Hauraki Gulf, coastal soft-sediment 

ecosystems like estuaries are sites of life-sustaining processes for marine organisms and 

humans (Snelgrove et al., 2014; Thrush et al., 2021). Estuaries are also biodiverse habitats, 

home to hundreds of species from mega to microfauna (Thrush et al., 2014). Animal activities 

in the seafloor such as growth and movement, significantly impact ecological communities and 

ecosystem processes (Bertics et al., 2010; Thrush et al., 2021; Thrush & Dayton, 2002). There 

is an intrinsic link between biodiversity, processes, and functioning, where their interactions 

result in ecosystem services (Snelgrove et al., 2014). Seafloor habitats are recognized as lived-

in or ‘peopled’ spaces, but their multiple uses result in their degradation (Bennett, 2019; Lotze 

et al., 2006; McKinley et al., 2020). Yet, despite their degradation, seafloor processes like 

nitrogen cycling still contribute significantly to society (Schenone et al., 2019; Schenone & 

Thrush, 2020).  

This thesis addresses science communication and thus contributes to social-ecological 

research.  I was motivated to choose this topic because connecting society with science is 

essential to raise ocean literacy (Kelly et al., 2021). Scientists continue to investigate the 

dynamic biogeochemical and physical interactions in seafloor habitats, vital in assessing 

anthropogenic impact, ecosystem change, and restoration opportunities (Bertolini et al., 2019; 

Schenone, 2020; Vadillo Gonzalez et al., 2019). However, seafloor habitats and animals can 

be out of sight and, therefore, not front-of-mind (McKinley et al., 2020; Thrush et al., 2021). 

Thus, my research asks how scientists can tell a compelling and engaging science story about 

the seafloor to a non-specialist audience in a way that opens the door to its complexity and 

connectivity. 
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In this chapter, I first briefly introduce the reader to the world of seafloor ecology, the 

importance of animals living within the sand, and the nitrogen cycle. I then provide context on 

the research location and participants by introducing the Hauraki Gulf and its coast care 

community groups. This chapter then turns to the crucial sustainability goal of raising ocean 

literacy, science communication, and, more specifically, storytelling. This is followed by my 

research question and objectives and an outline of how I approached the research. I then finish 

this chapter by giving a brief overview of how this thesis is ordered. 

1.1 Coastal soft-sediment ecosystems 

Coastal soft sediment (seafloor) ecosystems such as estuaries are complex and diverse, 

including sandflat, mudflat, and mangrove habitats (Schenone, 2020; Thrush et al., 2014, 

2021). The essential services these habitats provide include provisional (edible species), 

cultural (relational values), and ecological (biodiversity) (Thrush et al., 2014, 2021). Estuaries 

can be defined as a transitional seafloor habitat linking shallow to deep water, where salt and 

freshwater combine (Thrush et al., 2014; Townsend et al., 2011). Seafloors are sites of 

connected biogeochemical and physical processes such as the nitrogen cycle (Middelburg, 

2018). There are interactions between fauna, bacteria, microphytobenthos (plants), and 

hydrodynamics that underpin functioning (Thrush et al., 2021). Nutrient recycling in soft 

sediments nourishes primary production on and above the seafloor (Welsh, 2003).  Therefore, 

benthic functioning and pelagic environments are critically interlinked (Middelburg, 2018; 

Snelgrove et al., 2014). 

Unsung heroes are living within estuarine habitats, called infauna. For my science story, I chose 

Macomona liliana a bivalve, and Macroclymenella stewartensis a polychaete worm, as the 

main characters and named them ‘Liliana’ and ‘Stewart,’ respectively. Animals dwelling 

within the sediment may be rarely seen except perhaps by those who dig in the sediment at low 
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tide. Infauna breathe, feed, and excrete (bioturbating the sediment), and interact with 

microorganisms as they move water and sediment, altering nitrogen and carbon flux 

(Kristensen et al., 2012; Schenone & Thrush, 2020; Thrush et al., 2021). Amongst the great 

diversity of infauna, M. liliana and M. stewartensis are common in the sandflats of New 

Zealand (Schenone et al., 2019). These two key species were chosen as the main characters 

because they have different but critical functional traits that contribute to soft sediment 

functioning (Schenone et al., 2019; Siwicka et al., 2020). Both species have a strong effect on 

solute and gas efflux (including nitrogen) and the remineralisation of organic matter (nutrient 

recycling) in sandflats (Bertics et al., 2010; Schenone & Thrush, 2020).  

Organic matter breakdown and nutrient recycling are examples of functions in soft sediments 

that are of immense value to humanity (Snelgrove et al., 2014). One nutrient cycle of particular 

importance is nitrogen (Snelgrove et al., 2014). Nitrogen is vital in the biosphere because it 

limits ocean productivity (Zehr & Kudela, 2011). As organic matter is broken down, it releases 

nitrogen, which moves through various chemical pathways between the different layers of the 

sediments (Crawshaw et al., 2019). Remineralised nitrogen can be released into the atmosphere 

as gas (N2 or N2O) or as a solute (such as ammonium) (Crawshaw et al., 2019).  Soluble forms 

of inorganic N support growth by plants, including microphytobenthos (Hope et al., 2020). 

Gaseous forms remove excess nitrogen loads, decreasing eutrophication risk (although N2O is 

a greenhouse gas).  

There are many human threats to soft sediment ecosystems endangering the ability of these 

habitats to cope with change (Folke et al., 2004; Thrush et al., 2017; Zehr & Kudela, 2011). 

Too much nitrogen from land activities is a problem worldwide, including in the harbours of 

New Zealand, as it causes eutrophication (Snelgrove et al., 2014). As oxygen is depleted, some 

microorganisms involved in the degradation of organic matter are killed (Thrush et al., 2021). 

Additionally, increased sedimentation from land-based activities, such as vegetation clearing, 
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has the potential to smother organisms and make the waters murkier, changing nutrient 

recycling as suspended particles impact photosynthesis (Mangan et al., 2020; Peart, 2019). 

These stressors can result in a loss of key functional macrofauna; a habitat once heterogenous 

can become homogenous, dominated by a few resistant species (Altieri & Diaz, 2019; Buck et 

al., 2012; Thrush et al., 2021). With increasing human interest and activity in coastal areas, it 

is vital to understand the finer-scale processes in soft sediments as it is done for charismatic 

and well-known coastal ecosystems, like rocky reefs (Bennett, 2019; Schenone, 2020; Thrush 

& Dayton, 2002). This understanding is important for linking functioning to the value of soft 

sediment ecosystems and thus has implications for coastal decision-making (Schenone, 2020; 

Schenone & Thrush, 2020; Townsend et al., 2018). 

Social science research is needed to understand public perceptions of these forgotten habitats 

(McKinley et al., 2020). Indeed marine social science research across diverse ocean habitats is 

required for adequate marine sustainability planning and management and to enhance public 

support for remedial actions (Bennett, 2019).  This need is increasingly recognized in the 

marine science and management literature (Bennett, 2019; Jefferson et al., 2021; McKinley et 

al., 2020). For example, uncharismatic seafloor coastal habitats like salt marshes lack social 

science research, such as public perceptions (understandings) studies, despite their importance 

to ocean functioning (McKinley et al., 2020). Relationships with marine environments and 

people’s understandings of them vary according to a range of social-political factors, including 

people’s values and belief systems, experiences, and observations (Ankamah-Yeboah et al., 

2020; Wheaton et al., 2021). Given the intertwined nature of people and the ocean, it is 

important to study these factors (Bennett, 2019). 

Previous studies have demonstrated the public cares about the ocean. Still, a lot of research 

across diverse disciplines, including ocean policy and environmental management, focuses on 

the marine elements that people can see or eat rather than the unseen and hidden (Jefferson et 
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al., 2021; Lotze et al., 2018; Thomas et al., 2015). Critically, there is a lack of marine public 

perception research on marine invertebrates (Jefferson et al., 2021). An interest in the 

charismatic and visible is echoed across the public sphere. For example, people were more 

concerned about conserving charismatic habitats like coral reefs than wetlands in a public 

survey in the United States (Shah & Parsons, 2018). Another study found online survey 

respondents self-reported they cared about the unseen deep sea environment, though they knew 

less about this habitat and were less concerned about mining activity on seafloors compared to 

other habitats like Antarctica (Kaikkonen & van Putten, 2021). Perhaps the value of seafloors 

to society can be increased by introducing people to its rich living qualities and processes, as 

well known by its experts for a long time (Kaikkonen & van Putten, 2021). 

1.2 The Hauraki Gulf  

The Hauraki Marine Park is a 13,900 km2 highly productive body of saltwater on the doorstep 

of New Zealand’s biggest city, Auckland (Peart, 2019).  The latest ‘State of our Gulf’ report 

outlines the Hauraki’s degrading nature, but it still has significant cultural, economic, and 

ecological value (The Hauraki Gulf Forum, 2020).  The Hauraki Gulf Forum, consisting of 

government agencies and iwi, “promotes and facilitates integrated management and the 

protection and enhancement” of the Gulf and its “life-supporting capacity” (Peart, 2019, p. 

1564). The Forum released a marine spatial plan (Sea Change Tai Timu Tai Pari, 2017) with 

the aim to maintain ecosystem functioning underpinning the ecological and social goals of the 

Gulf’s communities (Peart, 2019). Sea Change Tai Timu Tai Pari was based on ecosystem-

based management, a holistic management approach (Peart, 2019). 

Communities surrounding the Hauraki Gulf care about their local coasts. One study, ‘The 

Voices of the Hauraki Gulf,’ involved discussions across its coast, catchment, and islands (Sea 

Change Tai Timu Tai Pari, 2014). This study revealed that people understand that the Gulf’s 
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ecosystem health is tipping negatively with a loss of biodiversity (Sea Change Tai Timu Tai 

Pari, 2014). Other surveys have also revealed community members surrounding the Park are 

concerned about estuarine infilling, trawling, sedimentation, shellfish dye-offs, and damage to 

seafloors threatening ‘healthy ecosystems’ (Allison, 2020; Perceptive Research, 2015). Many 

people agreed the Hauraki Gulf provides ecosystem services (ES), with food, recreation, and 

healthy ecosystems the top three ES valued in the summer survey (Perceptive Research, 2015). 

These studies and the global human views and values studies mentioned above demonstrate a 

tendency to focus more on what people see rather than the unseen elements of the ocean. They 

did not explore understandings of the unseen processes below the surface, or the critical roles 

unsung heroes play in seafloor habitats and the delivery of ecosystem services.  

In 2021, the New Zealand government launched a response to restore and sustain life in the 

Hauraki Gulf using ecosystem-based management, following the 2017 Sea Change Marine 

Spatial Plan (Ministry of Primary Industries et al., 2021; Sea Change Tai Timu Tai Pari, 2017). 

This response needs social and ecological consideration; it will require restoring and 

maintaining the connections between marine habitats, making the seafloor highly relevant 

(Ministry of Primary Industries et al., 2021, p. 22; Peart, 2019).  The strategic response 

recognises the critical role community groups can have in restoration and sustainability 

management initiatives in the Gulf and the need to work with iwi and hapū (Ministry of Primary 

Industries et al., 2021). Working with Māori is of vital importance in New Zealand (Townsend 

et al., 2018). The Treaty of Waitangi, specifically, the retention of rangatiratanga, or authority 

over treasures and territories, is shaping the co-governance of New Zealand’s marine space 

through various settlement negotiations (Bax et al., 2021; Le Heron et al., 2020). An essential 

element in this relationship is the ability to practice kaitiakitanga, often translated as 

guardianship (Le Heron et al., 2020; Makey & Awatere, 2018), which is closely tied to 

wellbeing (Wheaton et al., 2021).  
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1.3 Coast care 

Coast care is a local-scale participatory process (Le Heron, 2018). It is a form of community-

led resource management with its roots in land care (see Robins, 2018 for more on land care). 

In New Zealand, coast care is emerging during environmental management reform (Le Heron, 

2018; Ministry for the Environment, 2021) and fragmented marine management in New 

Zealand (Hewitt, 2018). As the result of the devolution of responsibility, community-based 

natural resource management is increasingly relied upon for conservation initiatives in New 

Zealand (Peters et al., 2016). Coast care can include school groups and local landowners, and 

their work together to achieve an environmental goal like dune restoration in response to 

concerns such as erosion (Gesing, 2021).  

A key to the functioning of these groups is knowledge sharing and communication between 

local government, iwi, care groups, funding bodies, and scientists (Blair, 2008; Peters et al., 

2015). Coast care groups may work alongside and receive support from government and non-

government organisations (Coastal Restoration Trust of New Zealand, 2021a; Gesing, 2021). 

There are various coast care groups around the Hauraki Gulf Marine Park, including those 

focused on dune restoration, bird protection, and wetland restoration (Coastal Restoration Trust 

of New Zealand, 2021b). Members play a crucial role in engaging people with their local 

coastal environments through relationship building, networking, and educating locals (Curtis 

et al., 2014). Thus, they are integral in shaping the ocean-people relationship (Blair, 2008; 

Gesing, 2021; Thrush et al., 2021, p. 179). 

1.4 Raising ocean literacy  

Increasing ocean literacy, a United Nations Decade of Ocean Science for Sustainable 

Development (2021-2030) goal, initially inspired this research. An ocean-literate individual 

can discuss its social and ecological relationships. An individual grounded in ocean literacy: 
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understands fundamental concepts about ocean functioning, is able to discuss ocean 

issues in meaningful ways and is also capable of making informed and responsible 

decisions in regard to the ocean and its resources (Kelly et al., 2021, p. 3) 

Therefore, raising ocean literacy requires attention to the ecological and social dimensions of 

the ocean, including people’s understanding of nature (Kelly et al., 2021). Scientists and 

science communicators have the opportunity to tell stories about the less charismatic marine 

environments and their relationships with society, helping to link the value of seafloors with 

infauna like Liliana and Stewart, who have essential functional roles in the world below the 

sand (Kolandai-Matchett, Armoudian, & Thrush, 2021). Engaging the public with ocean 

science and increasing understanding of society’s connection with the ocean are crucial 

components of ocean literacy (Kelly et al., 2021; Stoll-Kleemann, 2019). Importantly, novel 

science communication methods are needed to achieve this goal (Claudet et al., 2020).  

1.5 Ocean science communication 

Science communication in the exchange of knowledge between communities is necessary to 

tackle the world’s sustainability issues (Kelly et al., 2021). Scientists can no longer work in 

isolation producing scientific facts (Martinez-Conde et al., 2019). Indeed, isolated science is 

unlikely to effectively work toward an ecosystem-based management approach (Sustainable 

Seas National Science Challenge, 2022). To make sustainability decisions about how scientists 

study degraded ecosystems, how people use coastal spaces, and stakeholders define 

management success, it is important to  have some fundamental knowledge about how 

ecosystems function and how humans impact them (Claudet et al., 2020; Kelly et al., 2021; 

Rudd, 2015). It is then essential to communicate this knowledge to a non-expert audience to 

affect meaningful change, for example, in policy support and marine spatial planning 

(Martinez-Conde et al., 2019; Peart, 2019; Rudd, 2015). Indeed, communicating science to the 

wider public is crucial for marine conservation (Kolandai-Matchett, Armoudian, & Li, 2021; 

Kolandai‐Matchett & Armoudian, 2020). It can shape communication strategies scientists use 
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in the future (Thomas et al., 2015) and affect public awareness and concern over ocean issues 

(Kolandai-Matchett, Armoudian, & Li, 2021). 

1.6 Storytelling 

Communicating scientific facts on their own to non-experts is unlikely to have a lasting impact 

on world views or decision-making (Martinez-Conde et al., 2019; Stoll-Kleemann, 2019). 

Storytelling can help scientists tell stories about the unseen in an engaging, enjoyable, and 

thought-provoking way that helps ease understanding (Constant & Roberts, 2017; Dahlstrom, 

2014; Martinez-Conde & Macknik, 2017). Humans are storytelling animals; it is a natural mode 

of communication for us (Bayer & Hettinger, 2019; Cronon, 1992; Davies et al., 2019; Green 

et al., 2004).  Stories have power in the sense that they can move a person in ways expository 

writings cannot: “we know that stories matter and that they materialize” (Cameron, 2012, p. 

14; Martinez-Conde et al., 2019).  

A single widely applicable definition of ‘story’ is not likely to be found (Harris, 2020). The 

terms ‘narratives’ and ‘stories’ can be used interchangeably and may contain recognisable 

elements such as characters, as well as a “cause and effects relationship” (Dahlstrom, 2014, p. 

1; Phillips, 2012) and temporal information, or a “beginning, a middle and end” (Moezzi et al., 

2017, p. 2).  Beyond defining storytelling, what may be most important is how stories can add 

to a research methodology in ways that more “technical approaches do not” (Moezzi et al., 

2017, p. 2).  Scientists and science communicators together can make use of storytelling tools, 

such as including characters and a plot when they communicate to the public and attempt to 

relate to the audience in a resonating way (Constant & Roberts, 2017; Green et al., 2018; Jones 

& Anderson Crow, 2017). A relatable story can become a memorable and meaningful story 

(Constant & Roberts, 2017).  
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1.7 Research question and objectives 

The purpose of this study is to investigate how scientists can tell a compelling and engaging 

science story about coastal seafloors and their unsung heroes to generate more dialogue about 

their ecology. This research explores storytelling as a method for communicating seafloor 

ecology to a coast care community audience in a way that opens the door to the complexity and 

connectivity of this ecosystem and its life-sustaining processes.  

The study has three objectives:  

(i) To explore coast care member understandings of seafloors and concerns about the 

state of these in the Hauraki Gulf,  

(ii) evaluate the usefulness of ecology storytelling in deepening our collective 

understanding of seafloors and  

(iii)  alongside coast care members, identify the challenges and opportunities in using 

ecology storytelling in working toward holistic, ecosystem thinking.  

1.8 My approach and contribution  

I took a qualitative approach to investigate my objectives because it allowed me to gain an in-

depth insight into how people (coast care participants) engaged with the story (Flick, 2007).  

In-depth social understanding could not have been gained using a quantitative analysis 

approach, such as box-ticking surveys. It is essential to learn about what coast care members 

already know about seafloor ecology in order to assess how storytelling may aid their 

engagement and motivate conservation actions (Carnol et al., 2014; Peters et al., 2016).  

The intention was not to create the perfect seafloor narrative because different audiences 

require different stories and modes of communication (Kelly et al., 2021; Martinez-Conde & 
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Macknik, 2017). Storytelling has many dimensions that had to be put aside in this thesis for the 

sake of simplicity. Different kinds of stories and what they do have been examined in great 

detail by other researchers, especially within human geography (see Cameron, 2012; Moezzi 

et al., 2017). The approach taken in this thesis differs somewhat because it focuses on my 

construction of a seafloor science story and, in sharing it, I was interested in investigating if 

my understanding resonated with coast care community understandings of seafloors (Savoie, 

2020). My seafloor storytelling was an interactive space for sharing understandings between 

the researcher and community members and exploring storytelling as tool community members 

can use.  

I stood on a bridge between the social and natural sciences in this research. I have an ecology 

and zoology background, and in this research, I learned and applied a social science 

understanding. The ocean and its management is a complex social-ecological system, and it 

requires researchers to work across boundaries (Bennett, 2019; Sörlin, 2013; Syddall et al., 

2021). This thesis is a step toward transdisciplinary research. 

1.9 Thesis structure  

The next chapter explores stories as a way for scientists and science communicators to 

construct their outreach to a non-specialist audience in a creative and audience-focused way. It 

contrasts expository and narrative communication. The methods chapter outlines the ethical 

considerations of this research, my interview, and data analysis methodology, and how I made 

my seafloor story. In the following chapter, I identified three themes (knowing and differences 

in understanding, exchange with my seafloor story, and storytelling as a tool) to discuss the 

findings of this research. Lastly, this thesis ends with a conclusion chapter, highlighting the 

most important findings, with recommendations for scientists and science communicators.  
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Chapter 2. Literature review 

2.1 Introduction  

As explained in chapter one, novel communication methods may help achieve sustainability 

goals (Claudet et al., 2020; Kelly et al., 2021). Firstly, I begin by discussing two ways to 

communicate the linkages between the value of seafloors and ecological function. I then 

introduce science communication, the movement toward more dialogued processes, and the 

need to use a different approach when talking with non-specialists. This literature review then 

turns a critical eye on storytelling as an effective strategy for communicating marine science.  

2.2 Communicating the linkages between seafloor processes and 
value 

A critical question in relation to marine management is how to communicate the link between 

seafloor processes, functioning, and value to stakeholders in a way that reflects their 

complexity and connectivity (Jobstvogt et al., 2014; Siwicka & Thrush, 2020; Snelgrove et al., 

2014; Townsend et al., 2011, 2018). This can have a critical impact on the way managers view 

ecosystem service delivery and what is required to perpetuate them (Townsend et al., 2018). 

One way to communicate the linkages in the ecological function-human relationship is using 

ecosystem multifunctionality (EM). EM can be found in the environmental management and 

natural sciences literature (Manning et al., 2018). It is a concept that can encompass the many 

linkages between biodiversity, ecosystem functioning, and ecosystem services (Siwicka & 

Thrush, 2020). Multifunctionality considers that species and their activities, or functional traits, 

can contribute simultaneously to multiple different functions that underpin multiple services 

(Siwicka & Thrush, 2020). The concept of multifunctionality may be useful for conceptualising 

how hidden soft-sediment animals and processes contribute to society in ways beyond 
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immediate interests in edible species like cockles. Multifunctionality helps to frame the marine 

environment more holistically whilst also conveying its complexity (Giling et al., 2019; 

Siwicka & Thrush, 2020). However, linking multiple functions and processes to multiple 

services risks complexity meaning everything and nothing (Townsend et al., 2011). Simpler 

ecological knowledge can be more helpful for managers to link underpinning biodiversity and 

processes to ES (Townsend et al., 2011).  

An ecosystem-based principle approach (EPA) has been proposed as a simplified way of 

explaining the underpinning key processes and animals that contribute to people (ecosystem 

services) (Jobstvogt et al., 2014; Townsend et al., 2011). Ecosystem principles are defined by 

Townsend et al. as a “key element of how we expect the ecological system to operate when the 

system is not already badly degraded” (2011, p. 293). These principles are constructed using 

scientific evidence and expert opinion (Jobstvogt et al., 2014; Siwicka & Thrush, 2020; 

Townsend et al., 2011). For example, one principle is that “the organisms inhabiting soft 

substrates play a major role for the recycling of nutrients…” (Jobstvogt et al., 2014, p. 9). 

Similarly, Townsend et al. identified several ecological principles relevant to estuarine habitats 

in New Zealand, including “species play a dominant role in the determination of nutrient 

exchange with respect to the magnitude and direction of flux” (2011, p. 294). Ecosystem 

principles can be used in marine spatial planning and ecosystem-based management to 

communicate the importance of infauna, unseen processes, and ecological consequences of 

human actions, helping to link ecological functioning to the value of hidden habitats (Jobstvogt 

et al., 2014; Townsend et al., 2011).   

2.3 Science communication 

Many scholarly writers across different disciplines are concerned with how to communicate 

research. Science communication even has its journals, such as the Journal of Public 
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Understanding of Science and the Journal of Science Communication. Scholars in the health 

and social sciences, environmental sciences, and climate change science have demonstrated the 

importance of science communication (Harris, 2020; Jobstvogt et al., 2014; Orthia et al., 2021; 

Phillips, 2012; Villar, 2021). Science communication is an interdisciplinary field with different 

purposes, such as evoking interest and opinion, persuading an audience, or increasing science 

comprehension (Bucchi & Trench, 2021; Burns et al., 2003; Dahlstrom, 2014; Jones & 

Anderson Crow, 2017; Lakomý et al., 2019).  

There are different modes of science communication, from the traditional linear information 

transfer model to a more conversational approach (Bucchi & Trench, 2021; DeLorme et al., 

2018; Orthia et al., 2021). Science communication can be framed as ‘the social conversation 

around science’ whose impact may be judged by society’s (artist, public, experts) discussions 

about science (Bucchi & Trench, 2021). Likewise, Burns et al. (2003, p. 198) stated powerful 

science communication is that which “causes participants to reflect on, and form, reform or 

affirm their attitudes to science and society.” Therefore, science communication can achieve 

more than transmitting scientific knowledge (Davies et al., 2019; Lakomý et al., 2019). 

Importantly, science communication can be seen as the dialogued meaning-making process 

between the listener and communicator (Davies et al., 2019). Similarly, Turnhout et al. (2019, 

p. 136) state that knowledge “is better considered a process of interaction characterised by 

multiple changing meanings and interpretations” as knowledge travels from communicator to 

potential user. Thus, conversations about scientific knowledge and conversations surrounding 

science can be important outcomes of science communication.   

A specialist and non-specialist audience require different communication approaches (figure 

2-1) (American Association for the Advancement of Science, 2021). Some are discussed here, 

and others in the next section. In communicating complex ecology, Cartwright et al. (2016) 

highlight the need to think about the aim of the communication. Similarly, Grorud-Colvert et 



Literature review 

15 

al. (2010) recommend the ‘take-home message’ as one of the first objectives to consider when 

communicating to a non-specialist audience. This can be an effective strategy to avoid wasting 

the time of both the science communicator and the audience. Importantly, communicating to 

the public requires avoiding jargon; this is no less important when determining the ‘so what’ 

(why the audience should care) (Cartwright et al., 2016; Grorud-Colvert et al., 2010). It may 

be helpful to think of science communication to non-specialists as more conversational and 

storied (American Association for the Advancement of Science, 2021; Padian, 2018).  

Figure 2-1 Science communication aimed at a non-specialist audience requires thinking 

of the audience’s attention. 

Figure from American Association for the Advancement of Science (2021). 

2.4 Marine science storytelling 

Science storytelling can be used to explore understandings between researchers, the public, and 

stakeholders (Allison, 2020; Leggett & Finlay, 2001; Moezzi et al., 2017; Richter et al., 2019). 

It can also improve scientists as effective communicators (Padian, 2018). Indeed, stories can 

help to increase user interest and accessibility to research (Allison, 2020; Arevalo et al., 2019; 

Padian, 2018). Storytelling can break down information into easier-to-understand components 

(Arevalo et al., 2019; Moezzi et al., 2017). Thus, it may provide a way to engage audiences 

 

 

 

[THE AUTHOR HAS REMOVED THIS FIGURE BECAUSE OF COPYRIGHT] 

 



Literature review 

16 

and deepen their understanding (Dahlstrom, 2014; Richter et al., 2019). Enabling 

understanding is vital because the effective exchange of marine knowledge between scientists, 

decision-makers, and the public is needed for ocean use planning (Alexander & Haward, 2019; 

Blair, 2008; Kelly et al., 2021). The exchange between people using stories could also create 

the space and trust for collaborative projects in the future, which are crucial for a holistic 

management approach (Villar, 2021).  

In the marine space, storytelling was explored to communicate ocean acidification and 

sustainable whale watching to the public using video (Finkler & Leon, 2019; Kolandai-

Matchett, Armoudian, & Li, 2021). Evidence suggests a narrative approach may be more 

emotionally compelling and engaging (Finkler & Leon, 2019) and encourage ocean-friendly 

behaviours than formal non-storied science communication (Kolandai-Matchett, Armoudian, 

& Li, 2021). Stories can also generate meaningful discussions about the human-ocean 

relationship, ocean futures, and governance by allowing scenarios, perspectives, and values to 

be explored (Allison, 2020; Le Heron et al., 2020). Thus, storytelling can significantly enrich 

ocean literacy by making public, stakeholder, and scientist understandings more tangible 

(Claudet et al., 2020; Kelly et al., 2021).  

Two different storytelling methods can be contrasted: expository (or explanatory) and 

storytelling (or narrative) (Arevalo et al., 2019; Dahlstrom, 2014; Kolandai-Matchett, 

Armoudian, & Li, 2021). These two methods have been seen as ‘intertwined’ (Harris, 2017) 

and separate (Dahlstrom, 2014). When reporting findings using repeatable methods, it can be 

argued that scientists are essentially telling research stories and may implement the use of 

strategic framing either consciously or unconsciously (Allison, 2020; Dahlstrom, 2014; 

Kolandai-Matchett, Armoudian, & Li, 2021; Kolandai‐Matchett & Armoudian, 2020; Phillips, 

2012). The difference between ‘traditional’ storytelling and ‘scientific’ storytelling may 

include a difference in disciplinary language and communication rules or norms (Allison, 2020; 
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Dahlstrom, 2014; Moezzi et al., 2017). Scientists may aim to communicate their research 

stories in unbiased, neutral, and objective ways (Turnhout & Gieryn, 2019). In contrast, the 

purpose of using stories in science communication can include amusement (Phillips, 2012), 

persuasion (Dahlstrom, 2014), investigation, reflection (Le Heron et al., 2020; Moezzi et al., 

2017), and increasing motivation to act and awareness-raising (Kolandai-Matchett, 

Armoudian, & Li, 2021). Given the power of storytelling, its constant use in the media, and its 

potential in shaping ocean-human relationships, it is essential to question not if but how 

scientists should tell their stories (Dahlstrom, 2014). 

Taking traditional storytelling elements and incorporating them into science storytelling may 

effectively engage non-specialists like members of the public, stakeholders, and policymakers 

(Arevalo et al., 2019; Green et al., 2018; Jones & Anderson Crow, 2017; Padian, 2018). 

Elements of narrative that may be included in science communication include the ‘challenge,’ 

which can relate to the problem central to the study, and characters, like a ‘sympathetic 

protagonist,’ which can relate to the explanation of why the study matters (Green et al., 2018; 

Padian, 2018). There is also the use of story plots (such as destruction) or ‘shapes’ (such as 

discovery) in science communication (Green et al., 2018; Phillips, 2012).  Together these 

elements can create a ‘drama’ that takes the audience on a journey of scientific investigation 

(Green et al., 2018; Padian, 2018). This journey can be emotional (Finkler & Leon, 2019) 

because people may not make decisions based not on facts alone but on what resonates with 

world views and values (Jones & Anderson Crow, 2017). 

Some storytelling elements may be discouraged in science communication, such as 

personification (Moezzi et al., 2017). However, metaphors or analogies may be helpful when 

there is a need to ask audiences to think beyond the human scale, which can be challenging to 

conceptualise (Dahlstrom, 2014; Kolandai‐Matchett & Armoudian, 2020; Moezzi et al., 2017). 

The use of fiction has been discussed in generating enjoyment, exploring possible futures, and 
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exploring society’s view of science and its inquiries through a cultural lens (Davies et al., 2019; 

Green et al., 2004; Reinsborough, 2017). Creative approaches can help to engage the audience 

by drawing them emotionally into the story and a shared ‘imaginary’ (Davies et al., 2019, p. 8; 

Green et al., 2004; Harris, 2017). Storytelling may thus present an opportunity to shape 

people’s perceptions of seafloors and scientific inquiry (Davies et al., 2019; Harris, 2017; 

Richter et al., 2019). Related to this is the careful balance between simplicity and complexity 

(Kelly et al., 2021; Lakomý et al., 2019; Townsend et al., 2011, p. 293) and positivity versus 

reality (Kelly et al., 2021). This balance is crucial for a compelling, simple-to-understand story 

that engages the audience and gets the critical science message across without distortion 

(Arevalo et al., 2019; Green et al., 2018; Lakomý et al., 2019; Townsend et al., 2011). 

Imagery and diagrams can be engaging tools that allow people to explore the complexity of 

soft sediments (Perra & Brinkman, 2021). Extensive seafloor habitats may be classified in New 

Zealand simply as ‘mud’ in environmental management (Ministry of Fisheries & Department 

of Conservation, 2008). This classification significantly risks key functional species and 

processes being undervalued in ecological planning (Schenone, 2020; Thrush et al., 2004). The 

use of ‘visualisations’ like graphics and photographs allows scientists to communicate 

effectively and concisely with a non-specialist audience, playing a role in learning and bridging 

understandings between scientists and nonexperts (Brennan, 2018; Perra & Brinkman, 2021). 

Indeed communicating using more than text (as well as video or images) can be more impactful 

(Kolandai-Matchett, Armoudian, & Thrush, 2021). Graphics can engage an audience using a 

narrative approach (Perra & Brinkman, 2021). A key theme in scientific visualisation is 

‘framing’ related to the science communicator’s message (Altinay & Williams, 2019; Perra & 

Brinkman, 2021).  

Evidence suggests that storytelling frames can be crucial in science communication, and their 

use can be contentious (Brennan, 2018; Dahlstrom, 2014; Green et al., 2018; Kolandai‐
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Matchett & Armoudian, 2020; Moezzi et al., 2017). Frames refer to the different perspectives 

taken, or scale of the problem considered (Kolandai‐Matchett & Armoudian, 2020; Moezzi et 

al., 2017). Frame selection relates to the ethical dimensions of storytelling, in which a purpose 

must be identified, such as persuasion (Dahlstrom, 2014). Persuasion, for example, may include 

the use of emotional frames, in which feelings such as empathy may be evoked (Kolandai‐

Matchett & Armoudian, 2020). Framing depends on the audience and suggests targeted 

communication may enhance ocean literacy (Arevalo et al., 2019; Kelly et al., 2021).  

Understanding the audience is essential for increasing ocean literacy, and it is a critical theme 

in science communication literature (Jones & Anderson Crow, 2017; Kelly et al., 2021; Villar, 

2021). Indeed, an awareness of existing sentiments or community perspectives helps craft 

stories (Kelly et al., 2021; Le Heron et al., 2020). Narratives can be tailored to fit in with an 

audience’s understanding of an ecosystem and preferred communication mode (Dahlstrom, 

2014). The Ocean Literacy Toolkit recommends that science communication be relatable in 

such a way that connects to local experiences (Kelly et al., 2021). This relatability may validate 

understanding and generate interest in the science (Moezzi et al., 2017). This can relate to the 

use of ‘emotional frames’ by bridging the science to people’s sense of identity and connection 

with marine environments (Kolandai‐Matchett & Armoudian, 2020). Though persuasion may 

be one desired outcome using this frame, engagement may be another (Moezzi et al., 2017). 

However, tailored stories can be time-consuming to construct for different audiences, requiring 

several evaluative steps (Arevalo et al., 2019; Le Heron et al., 2020). 

Indeed, in ecological conservation, it may be argued that a widely applicable and ‘unifying’ 

narrative is needed to tackle sustainability issues, while other scholars advocate for the 

existence of multiple stories or story frames (Kolandai‐Matchett & Armoudian, 2020; Louder 

& Wyborn, 2020). No single story may be effective or appropriate to achieve all conservation 
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goals, and diverse narratives may allow the interrogation of different world views and their 

place in ocean management (Le Heron et al., 2020; Louder & Wyborn, 2020).  

Ultimately, the science communicator must remember that science stories can have multiple 

interpretations based on an individual’s relationship with the ocean (Arevalo et al., 2019). For 

example, anthropocentric value framing in a story about estuaries may include ecosystem 

services (Kolandai‐Matchett & Armoudian, 2020; Townsend et al., 2011). Indeed the ES 

concept is a commonly used term (Kolandai‐Matchett & Armoudian, 2020) and is argued to be 

the dominant way people encounter nature and make it ‘matter’ (Robertson, 2012). The use of 

ES warrants careful consideration because it may entrench dominant ways of knowing the 

ocean (Louder & Wyborn, 2020; Townsend et al., 2018). A change in terminology may be 

needed to foster an ethic of care (Kolandai‐Matchett & Armoudian, 2020; Muradian & Gómez-

Baggethun, 2021). Narratives that incorporate elements of caring, connecting, protection, and 

sharing are of high relevance in New Zealand (Le Heron et al., 2020).  

2.5 Conclusion 

In this chapter, I have discussed two ways scientists have approached expressing the 

relationships between people, seafloors, and their value to society. These were ecosystem 

multifunctionality and ecosystem-based principal approach. I have written about science 

communication as a widely discussed field that can be seen as a process of shared meaning-

making between the communicator and receiver. Storytelling is a necessity in science 

communication. It has the potential to compellingly engage audiences by strategically 

incorporating characters, plot, and framing and visualizations such as graphics (Jones & 

Anderson Crow, 2017). By using narratives in science communication, scientists can open the 

door to the world of soft sediments and help shape society’s views of ecology and its 
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discoveries. The next chapter discusses the methodological approach in constructing the 

science story, conducting the interviews and focus groups, and analysing the data.  
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Chapter 3. Methodology 

3.1 Assessing the value of ecological storytelling in the Hauraki Gulf 
coast care community 

This chapter discusses the qualitative approach taken to explore seafloor understandings and 

storytelling, including ethical considerations and data analysis. I told a seafloor story to coast 

care community members in the Coromandel and the Auckland region and asked them 

questions about seafloors and my story. In asking questions about their seafloor knowledge, 

concerns, and the use of storytelling, marine ecologists may gain insight into coast care member 

seafloor understanding and the usefulness of seafloor stories for communicating with 

concerned members of the public. In acknowledging the role of the researcher in the 

interpretation of data and meaning-making, this chapter is written in the first person (Braun & 

Clarke, 2006). 

3.2 The nature of coastal care groups and concerned individuals 

I targeted individuals and coast care groups around the Hauraki Gulf to recruit participants 

because of their proximity to the park and its catchment. I took two approaches to identify coast 

care groups. These were online searches using the Coastal Restoration Trust of New Zealand 

website, the Department of Conservation’s ‘Restoring estuaries map,’ and group directory of 

collective entities such as Restore Hibiscus and Bays. The second approach involved Professor 

Simon Thrush, head of the Institute of Marine Science at the University of Auckland. He 

approached some of his network contacts, casually mentioned my research, and introduced me 

to initiate conversation between community members and myself.  
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3.3 Ethical considerations 

Before focus groups and interviews, an application was made to the University of Auckland 

Human Participants Ethics Committee (UAHPEC) for this research. The application was 

approved on July 14, 2021 (reference number 22713). Ethical approval helped ensure 

participants were treated respectfully and acknowledged the potential impacts and benefits of 

the research for all involved. Special consideration was given to what it meant to have full and 

free prior informed consent to participate. Key to informed consent is the participant 

information sheet (PIS) and the consent form (CF) given before interviews (see appendix A 

and B for an example of each) and focus groups (see appendix C and D for an example of each) 

for participants to read and sign. Participants had the option of choosing an interview or a focus 

group (an interview consisting of more than two people), whichever they felt most comfortable 

with. All discussions were audio-recorded, and this was stated in the PIS and CF forms.  

Participant information sheets were circulated via email by the respective chairs of the groups 

or given directly to individuals. I followed up with potential participants after seven days, and 

if any were interested, I forwarded CFs to read and sign, at which point a date, time, and place 

were set for an interview or focus group. Participants who took part in interviews were given 

the option of reviewing and amending audio recording transcripts within two weeks. This 

option was stated in the PIS and the CF. Informants who took part in focus groups were not 

given this option because of the nature of the focus group discussion. From here on, focus 

groups and interviews will be collectively referred to as ‘interviews.’   

3.4 Reflection on my position as a researcher writing a story 

The story I created is not separate from my worldview (Richter et al., 2019). In line with a 

constructionist way of thinking, the story made ‘implicit knowledge’ (Richter et al., 2019). My 

narrative was shaped by my personal experiences interacting with people (scientists, non-
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experts) and time spent on estuaries (Gibbs, 2018; Richter et al., 2019). There was also the 

incorporation of ‘explicit knowledge’ in my story as it wove the findings of 'traditional' 

scientific studies (Richter et al., 2019). Therefore, my storytelling uses these knowledge types 

together and reflects my worldview and my active role in making sense of it (Gibbs, 2018; 

Richter et al., 2019). 

3.5 Story writing and its development 

I made a soft-sediment story to open a door into the weird and complex world of seafloor 

habitats and their life-sustaining processes. The story has been published online and can be 

viewed on https://arcg.is/mGCO9. I used Esri's ArcGIS StoryMaps application. ArcGIS 

StoryMaps was chosen because it allowed for a straightforward story-making and storytelling 

experience (Cope et al., 2018). 

The approach to making a seafloor story was adaptive; the story changed as I continued to gain 

insight from the literature and coast care member interviews. Indeed, Green et al. (2018) 

describe story development as cyclical crafting, writing, sharing, and revising. As this research 

progressed, I reflected on my science storytelling and my assumptions as a researcher (Dunn, 

2005). For example, some potential participants were unsure about terms like 'soft sediments’ 

or ‘ecosystem engineers.’  

The story was constructed using scientific literature and expert opinion. For example, I added 

characters, setting, and plot (Green et al., 2018; Phillips, 2012) and consulted marine science 

communication strategies such as the ocean literacy toolkit (Grorud-Colvert et al., 2010; Kelly 

et al., 2021). In this story, I added Liliana and Stewart (infauna characters) because of their 

impact on life-sustaining seafloor processes like nitrogen cycling (Bertics et al., 2010). A 

human component (a little information about my sister helping me uncover these animals in 

the sand) was also included. This human component was less prominent and served as short 

https://arcg.is/mGCO9
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anecdotes throughout the seafloor story, which generated laughter and proved to be relatable 

for some participants (Figure 3-1).   I took a creative approach as I explored visual ways to 

communicate ecosystem connectivity and complexity using diagrams and photographs based 

on the scientific literature (figure 3-2) (Allison, 2020; Siwicka & Thrush, 2020; Snelgrove et 

al., 2014; Thrush et al., 2021). Before the story was told to participants, it was checked by 

Professor Simon Thrush for ecological veracity. 

 

Figure 3-1 Natalia, my sister, spots Stewart, the marine bristle worm’s poop pile on the 

sandflats of the Whangateau Harbour. This is one example of a printed picture I used to 

introduce myself at the beginning of the seafloor storytelling in interviews with coast 

care members.  

I incorporated an ecosystem-based principle approach (EPA) (Townsend et al., 2011). The 

principle was: Liliana and Stewart impact the processing of organic matter and the recycling 

of nutrients fuelling the marine food chain (Schenone & Thrush, 2020; Thrush et al., 2014; 

Townsend et al., 2011). I added an EPA because it provided a simplified way to approach the 

discussion of nutrient recycling and the role of infauna like Stewart. 
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Figure 3-2 A diagram I made looking below the sediment surface at the nitrogen cycle 

and the role of microorganisms and Stewart, a marine bristle worm. This figure 

illustrates the changes in the sediment geochemistry, indicated by a change in colour 

(yellow to brown).  

Adapted from 'Ecology of Coastal Marine Sediments: Form, Function, and Change in the Anthropocene' by 

Thrush, Hewitt, Pilditch, & Norkko. (2021). Copyright 2021 Oxford University Press. Reproduced with 

permission of the Licensor through PLSclear. 

3.6 Connecting with participants 

Contact was first established via email with coast care groups and interested individuals. I was 

invited to attend monthly community meetings to present myself and introduce my research. 

Potential participants were able to ask questions about the study and the seafloor story. After 

the presentations, I encouraged the groups' chairs to share an invitation (see appendix E) to 

participate and the PIS with their community via email. After seven days, I sent a follow-up 

email to the chairs to see if any people were interested. Potential participants also expressed 
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their interest in taking part in the research with me directly via personal email, at which point 

consent forms were sent for them to sign. Date and times suited to the participant were 

established for the interviews.  

3.7 Interviews 

I used a semi-structured interview schedule to explore my objectives (appendix F). Interviews 

allow the participants to express what they think in their own words, providing valuable insight 

into their understandings and concerns, and thoughts about the usefulness of stories (Dunn, 

2005). In addition, face-to-face conversations allow for interaction between the participants 

and myself, which is key to storytelling (DeLorme et al., 2018). I began interviews by 

introducing myself and my research (using figure 3-1), followed by questions related to my 

first objective. These questions were followed by the marine ecology component of my story 

(introducing Liliana and Stewart and their hidden world), then asking participants interview 

questions related to my second and third objective.  

 Audio recorded interviews took place between August 8 and October 6, 2021. There were six 

participants, including three interviews and one focus group (Table 1). Only a small number of 

individuals were interviewed because of time constraints and because a small number allowed 

me to explore my research objectives in sufficient depth (Corbin & Strauss, 2008). All 

participants indicated they wished to be identified in research outputs in the signed consent 

forms. Discussions took place in local cafes. In two cases, during the Auckland August-

November 2021 Covid-19 lockdowns, two interviews took place over Zoom video 

communication. Discussions were 72 to 104 minutes long.  
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Table 1 A list of participants who took part in this research, the organisation they are a 

part of, and how they decided to part take. Some participants are members of multiple 

organisations, but only one per participant is listed here. 

Name Coast care organisation Interview or focus group 

Shaun Tāmaki Estuary Protection Society Interview 

Carol McGregor Bay Wetland Society Focus group 

Julie McGregor Bay Wetland Society Focus group 

Pete McGregor Bay Wetland Society Focus group 

Liz Whangateau Harbour Care Group Interview 

Richard Whangateau Harbour Care Group Interview 

 

The interview schedule consisted of a question guide with a mix of question types (Dunn, 2005) 

(Table 2). The question guide was adaptive, allowing for the addition or editing of questions 

as I analysed my data (with ethical approval from the UAHPEC committee) (Corbin & Strauss, 

2008). During interviews, handwritten notes were taken in a notebook, providing me with an 

opportunity to write words of interest. Audio files were transferred from the recorder to my 

laptop for analysis. 
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Table 2 An example of question types in the semi-structured interview guide 

Question type Example from interview transcript 

Descriptive Can you tell me about your role in your 

organisation 

Opinion Do you have any concerns about the 

ecosystem’s ability to function in the future? 

Storytelling Have you observed any organisms in your 

estuary? 

Prompt What do you mean by that? 

From Dunn (2005) 

3.8 Data Analysis 

I conducted Braun and Clarke’s (2006) thematic analysis because of its straightforward steps 

for experienced and novice qualitative analysts. As a researcher with little experience in 

qualitative research, this was ideal for me. The thematic analysis consists of “searching across 

a dataset to find repeated patterns of meaning” (Braun & Clarke, 2006, p. 86). I took a semantic 

approach because the research’s focus was not to theorize about the participant’s base 

ideologies or assumptions but rather examine what is interesting about patterns across 

responses (Braun & Clarke, 2006). The analytical approach helped me sort my data using 

coding and identify themes (a higher, abstract level of analysis) relevant to my objectives, 

allowing for a more detailed description of the data. A research diary was instrumental for 

capturing thoughts and ideas as they occurred throughout this research project (Gibbs, 2018). 

I am neither, strictly speaking, a realist nor a constructivist (Gibbs, 2018). In writing about 

people’s perspectives, this research takes a realist theoretical stance in that I am trying to reflect 

participants’ meaning accurately (Gibbs, 2018). Still, it is also essential to recognize that, by 

coding, identifying themes, and reporting, I have an ‘active role’ in interpreting what the 

participants meant and constructing an analysis using the data (Braun & Clarke, 2006; Corbin 
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& Strauss, 2008; Gibbs, 2018). A thematic analysis methodology is suitable for a realist and 

constructivist epistemology (Braun & Clarke, 2006). The following two sections provide more 

information on key analytical stages. 

3.9 Transcription  

Transcription is required for conducting a thematic analysis (Braun & Clarke, 2006). I 

transcribed the interviews using Microsoft Word Document 2021 and Express Scribe (NCH 

Software, n.d.). Transcription was the first step in familiarizing myself with the data (Braun & 

Clarke, 2006) and started within three days of conducting the interview. Quotation marks were 

used to indicate when the participant was reciting something they said, and ‘(unintelligible)’ 

was written to indicate I could not understand what was said. The emotional tone was captured 

by indicating when a participant laughed, for example, in brackets, such as ‘(laughter)’ or 

‘(surprised).’ More contextual information was given in parentheses, such as if an informant 

was pointing to a particular diagram or picture (Dunn, 2005).  

Interview transcripts were tidied because it was not intended to undertake discourse or narrative 

analysis, and it was not of interest how participants used language when they spoke (Braun & 

Clarke, 2006; Gibbs, 2018). Tidying consisted of omitting false starts, interviewer interruptions 

that encouraged the participant to keep talking (‘yes,’ ‘mhm’), and verbal tics such as ‘um’ 

‘ahh,’ but I did not omit ‘like’ because participants often made comparisons (Gibbs, 2018). 

Timestamps were placed throughout the transcripts roughly every 5 to 10 minutes to check 

transcription accuracy and for future reference. Often after transcribing 5 to 6 sentences, I 

would rewind and check the transcript was accurate.  
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3.10 Coding 

Coding is like taking different coloured highlighter pens and going through the transcripts 

categorising concepts (Gibbs, 2018). Ideas for coding came from the literature review, question 

schedule, and examining my data (Gibbs, 2018). Coding was carried out on NVivo Software 

(QSR International Pty Ltd, 2021). Codes were labelled with a description, and this description 

was checked often for consistency in its application (Gibbs, 2018). Memos were written about 

codes in NVivo and in a research diary to help develop my thinking in their application. I used 

Corbin and Strauss’ (2008) basic ‘tool kit’ for qualitative data analysis. This tool kit, including 

‘asking questions,’ ‘making comparisons,’ was used to code the data (Gibbs, 2018). The toolkit 

encourages creative exploration and reflection during the analysis while being ‘grounded’ in 

the original data (Corbin & Strauss, 2008; Gibbs, 2018). At first, descriptive codes were used 

for simplicity (Gibbs, 2018). With progress, the codes changed, were refined, and re-ordered 

as I constructed themes and subthemes (Braun & Clarke, 2006; Gibbs, 2018). Once initial 

themes were built, comparative analysis in later stages helped me to think more about the 

patterns in the data (Gibbs, 2018). The following chapter reflects on the results of this research.
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Chapter 4. Results and Discussion 

4.1 Introduction 

I identified three prominent themes in my analysis of the interviews. This chapter demonstrates 

how ecology storytelling can further open dialogue around seafloors. Firstly, I discuss the 

seafloor knowledge and concerns of the coast care participants, demonstrating their social and 

ecological understanding of these habitats.  My second theme, ‘exchange with the seafloor 

story,’ shows storytelling is a process of meaning-making together. Lastly, I discuss 

storytelling as a communication tool participants could use in their wider community. Though 

the themes are discussed in separate sections for this discussion, they are interconnected. 

Participants moved seamlessly between ideas reflecting the complexity of seafloor ecology and 

storytelling.  

4.2 Knowing and differences in understanding  

When interviewing participants, it became evident that listening, as part of my ecological 

storytelling, meant I gained insight into participant understandings of seafloors while 

deepening my own understanding of this complex social-ecological ecosystem. There was a 

getting to know these coast care members as they reflected upon their experiences and 

encounters.  

4.2.1 Valuable and connected seafloors.  

When asked about the connections between the wider Hauraki Gulf and the local’s seafloor 

habitats, the participants with whom I spoke mentioned seafloors as a vital life-support system 

and as a food source for people, as exemplified in the following quotes:  
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Some of the birds I look after fly into my estuary from the South Island where they 

breed and others fly all the way from the top of the world, you know they travel 

thousands, tens of thousands of kilometres to feed in my estuary. (Shaun) 

we believe as a breeding ground for juvenile fish that it’s important to keep it as healthy 

as possible. The MPI restriction on shellfish gathering is likely to extend into the future 

ad infinitum so it’s not likely people are going to be gathering shellfish there again 

anytime soon (Liz) 

It’s obviously a food basket for a lot of species (Pete) 

We are talking about scallops recently in the news and things like that and people are 

bickering over who should have the last bit of quota. You’re missing the point; you’re 

ruining the habitat in which all these species rely on, and that is the benthic (Carol) 

These participants pointed to their local seafloors being part of a food web connected to the 

Hauraki Gulf and beyond it. The participants understood ecosystem connectivity through the 

lens of what seafloors provide, including food production and maintaining biodiversity. Most 

notably, this connectivity was linked to the activity that participants observed, such as birds 

feeding on marine worms. The activity on the surface points to the importance of what is 

happening in the mud, as Carol mentioned:  

It’s not what you see on the surface but under it. I used to be a fisheries observer, got 

involved in other marine things, and to me the benthic is the basis of all things... 

Decades along the track, you are going to lose all these species you are going for 

commercially because you are ruining the very environment - ecological system - they 

are dependent on so when it comes to estuarine areas, you see the mud, and then you 

see all the little holes and things like that, and the birds are feeding there for a reason 

and it’s quite important to get into the mud I suppose  

For Carol, the mud and its activity are thus intrinsically connected to what society values, such 

as our fishery industry. This is similar to scientific understandings of the links between surface 

mud activity and fisheries (Thrush et al., 2016). Interestingly, the participants above were also 

thinking of long-term changes and consequences of human action. My story later touched upon 

the loss of key functionally important species and the consequential adverse effects on 

ecosystem service provision. Long-term destructive actions can cause changes in seafloors that 

can impact ecosystem functioning and provision (Thrush et al., 2016; Thrush & Dayton, 2010).  
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 Both Carol and Liz mentioned a logical explanation, a “reason” and “purpose,” for their 

estuarine observations: 

I mean, that’s one of the reasons why we want to protect what’s left of things like 

saltmarsh because that’s where the bitterns nest and other birds and the mangroves 

because they are the fish nursery and bird nesting sites and so on. Seagrass mats, 

everything has a purpose; it’s there for a reason (Liz) 

Participants seemingly believed that ecosystem components like seagrass mats and mud holes 

are therefore non-random occurrences that other species depend upon. Similarly, in a 

questionnaire study in the UK, respondents who belonged to an environmental organisation 

were more likely to say they had a good understanding of an estuarine habitat (McKinley et al., 

2020).  In the same study, those part of a non-government environmental organisation were 

more likely to give a high rating to the following statements: “salt marshes are important habitat 

for wildlife” and “salt marshes provide food and shelter for young fish.” Similar to McKinley 

et al. (2020), my analysis demonstrates participants who were part of environmental 

community groups can have a good awareness of how vital seafloors are to sustain life. 

Participants mentioned services and functions provided by seafloor systems, including filtering 

and carbon sequestration, but these were not discussed in detail. When asked about ecosystem 

functioning, participants mentioned services, in particular filtration. Services can be a more 

commonly used concept and may be related to participants' prior experiences and 

understandings (McKinley et al., 2019; Thrush et al., 2021). Functioning can be confused with 

services; indeed, they may be termed ‘support services’ (McKinley et al., 2019; Townsend et 

al., 2018). My story later attempted to introduce and link the functions of decomposition and 

nutrient recycling to familiar values participants identified, like cleansing water and food 

production.  
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One participant made the distinction between his knowledge and scientists’ knowledge of how 

marine worms and shelled animals contribute to the ecosystem, suggesting the differences in 

understandings between a coast care member and a scientist: 

In terms of nutrient cycling, I know that it's important and that [animals] are playing a 

role, but I don’t understand it. I know that environmental scientists, ecologists, talk 

about productivity, and I know they have an important role to play but again, I don’t 

completely understand it. So, I know that in the subtidal zone, you know we’ve got 

probably a lot of those sediments are getting quite degraded and ended up quite 

nutrient-rich and so in those areas we’ve got more polychaetes and less bivalves and 

filter feeders and less diversity, so I know that the balance is a bit wrong (Shaun) 

The quotes above by Shaun and Liz suggest these coast care members understand that to tug 

on one component is to impact another. The idea of a loss of balance is like a scientific 

understanding of ecosystem dynamics and disturbance (Thrush et al., 2021). However, there 

may be a difference in the depth of scientific understanding between these coast care members 

like Shaun and scientists. Similarly, McKinley et al. identified that the concept of ecosystem 

services might help scientists and those working in marine policy and management to 

communicate and express ocean values, but it can be a “complex and poorly understood” term 

for marine stakeholders (2019, p. 15). There can be different understandings of key 

terminology like ES and ecosystem function (McKinley et al., 2019; Townsend et al., 2011). 

Ecological stories have the potential to deepen the seafloor knowledge of those who care for 

these environments, helping to increase the dialogue of key processes in the conservation space. 

For the participants, the webbed ecosystems that seafloors are a part of also included 

anthropogenic activity in the water and on land, where there are interactions between people 

and the environment, as Richard shared with me: 

As a harbour care group, we are very aware land-based activities have a huge effect on 

the estuary and then of course the effects on the estuary been such breeding grounds for 

fish and everything else then that will have an effect outside the estuary. So yeah, we 

are very aware of that. Trouble is being able to achieve [a management plan for the 

harbour]. Dealing with different sets of regulations and, administrators if you like, you 

know, so like controlling forestry activity, harvesting pine trees on steep slopes behind 
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the Whangateau Harbour for instance that’s got all to do with managing the health of 

the harbour but it’s not obvious (chuckles) and you’re dealing with forestry regulations 

as opposed to marine regulations.” (Richard) 

When asked about the challenges of using science stories to approach holistic management, 

Carol mentioned stakeholders with different interests in seafloor habitats: 

All the parties involved we mentioned lawyers and things like that, and so it’s the 

community, authority, lawyers because we are talking about a holistic approach and 

environmental law is part of that 

Thus, seafloor connectivity and holistic understandings of these habitats included people, 

political processes, and regulations for these participants. Therefore, a deeper understanding of 

ecosystem connectivity and function requires engaging in discussions with diverse groups 

across society (Peterson et al., 2010). This supports core sustainability themes including the 

social-environmental and economic factors of the seascape that need to be addressed 

(McKinley et al., 2020).  Indeed, ecological stories may reach coast care members, but this is 

one piece in a giant puzzle of coastal management with many complex layers of policy and 

social understandings. Peart (2019) reported similar findings whereby one Hauraki Gulf 

stakeholder interviewed said, “science is not everything, it is only one piece of information, 

and it is important for scientists to know that” (2019, p. 1570). Like Peart (2019), my analysis 

demonstrates that scientists may learn how their science fits in a practical ‘real-world’ 

application by sharing their understanding with stakeholders. Thus, by sharing, scientists can 

be enriched as collaborators in marine management planning (Peart, 2019).  

4.2.2 Modifying and controlling seafloors 

Seafloor changes participants knew about were discussed in the context of their life experiences 

and encounters, which deepened my understanding of their seafloor knowledge. For example, 

Liz has witnessed a natural area become significantly developed over her lifetime: 

Places like Omaha didn’t exist when I was a child. It was just an empty sandspit that 

you had to swim across or row across the channel to get to. So the only thing were there 
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were the birds and driftwood and the sand dunes and so you know I’ve seen this 

wilderness place become very developed and what has happened over that time is there 

has been a lot of sedimentation from land development 

Similarly, Richard has also witnessed a change in his local creek: 

We bought our house at Whangateau in 1993, so we’ve been living there ever since. So 

I actually spend a lot of time on the water, I am a keen kayaker, I wind surf, I’ve now 

taken up wing foiling… swim in it, walk on it, and so I have developed quite an affinity 

with the harbour and we can see the tide coming in and going out from our kitchen, so 

the ebb and flow of the tide is pretty special. And it’s a beautiful harbour you know. 

You paddle up to the Sothern end of the harbour beneath the causeway and hardly 

anybody goes there, and the water is still really really clear even when it’s been raining. 

Most of the harbour is really really clear, we have some problems with Coxhead Creek 

now. 

When asked if he has noticed any changes, Shaun reflected on both the appearance and 

disappearance of ecosystem characteristics in the journeys he took on his local estuary: 

I did notice all my cockles were quite small and there is definitely some stuff I don’t 

understand. Have noticed some positive things like seagrass returning. We wrote an 

article on that. But there is weird stuff like big old shells really huge old ones that could 

be tens of thousands of years old I don’t know where they are from. There are no alive 

ones like that around. You know, some missing things? And I know the area, my local 

estuary that I spend the most time in used to have mussel beds and it doesn’t anymore. 

When reflecting on experiences, participants like Richard and Shaun expressed their 

connection to the natural world. In another example, when asked about observations of infauna 

and concerns about his local estuarine habitat, Shaun talked about his work and photography 

in streams and estuaries: 

one of my favourite things to do is photograph crabs. So, I go to the estuary at night 

time when the crabs are more active and I got the best photos of mud crabs in New 

Zealand. 

For these participants, having spent time close to seafloor habitats is not only enjoyable but 

also helps them to gain an understanding of what is occurring in the ecosystem.  
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Citizen scientists Shaun and Liz documented observations in their local estuaries. Liz worked 

with the local school and reflected on how her involvement in citizen science projects has 

enhanced her understanding of her local estuary: 

It’s absolutely clear even from what we do in the cockle counting that the anoxic layer, 

that’s that black sand layer, is getting closer and closer to the surface in some areas.  

Similarly, Voices of the Gulf (Sea Change Tai Timu Tai Pari, 2014) found people are 

concerned about resource depletion in the Haruaki Gulf, finding evidence of this change in 

their everyday experience compared to the past. Local people may be more likely to draw upon 

their personal experiences when discussing and evaluating marine issues than experts (Lotze 

et al., 2018; McMichael et al., 2021; Thomas et al., 2015). Participant understandings of 

seafloors and the threats they face (ontologies) in this research are tightly woven with how they 

know (epistemologies), including experiences on these habitats (Duncan, 2016; McMichael et 

al., 2021).   

Participants' knowledge is also tightly intertwined with what they have learned. Thomas et al. 

(2015) found a person's understanding of sea-level rise can be influenced by engagement with 

the topic. For example, Liz was a highly engaged individual who recalled her experience with 

the public webinar “Shady business: The problem with mud in our estuaries” (Sustainable Seas 

National Science Challenge, 2021). When I asked her about the opportunities in using 

storytelling to work toward a holistic understanding, she said: 

it is all about what is connecting the three together really the land the under the ocean, 

and then the carbon sequestration and that kind of thing that these eco-services provide 

and if we keep buggering them up, then our ability to sequester ginormous amounts of 

carbon that we are emitting every year is getting difficult and people don’t really 

understand that the ocean has a huge roll to play in that and they just don’t understand 

it. 
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Here, Liz compared the webinars with the potential of storytelling to talk about connectivity 

and services. Engaged public understandings of seafloors and their interconnected nature can 

be impacted by attending events where scientists share knowledge with the public, such as the 

Sustainable Seas Webinars in 2021. These events can become part of the non-specialist 

recollections about what individuals know of marine habitats. They can shape the discussions 

on ecosystem connectivity and concerns, such as those that occurred here between Liz and me.  

A prominent idea across all interviews in this research project was the contested use of coastal 

habitats because these are lived in spaces used by humans and non-humans. There is a “coastal 

squeeze,” where varied uses can be conflicting, as Carol explains: 

I found that coastal wetlands have got their own problems, and these are because of 

competing interests. You can have a wetland on private land, and everything is lovely 

but our coastal areas, many New Zealanders use them, so they’ve got their own 

different opinions about how to use them  

Liz similarly echoed this in comments regarding the claiming and ownership of these coastal 

habitats: 

Now that we have a much larger population around the harbour…people want access so 

they are willing to destroy habitat to get that access and I think around Point Wells is a 

good example where people have bulldozed earth over the Esplanade Reserve in the 

saltmarsh which they are there for a reason too, and created lawns and then put these 

big boulder walls to hold them and then claimed them as their property when in fact 

they are not but it just changes the ecosystem 

The Sea Change listening posts also outlined concerns over ownership of coastal spaces, where 

seafloor habitats are property and sites of construction for individual experiences (Sea Change 

Tai Timu Tai Pari, 2014). This use of seafloor habitats contrasted with Julie and other 

landowners “allowing” the wetland to migrate onto their properties following the mysterious 

removal of a flood gate, as Carol told me: 

I really must commend people like Julie, who is allowing - wants - the wetland to form 

in her paddock. And the [other landowners] who have sort of scraped back - see it’s all 

been in the past (unintelligible) hollow to drain, well they have scraped back to follow 

the contours of the old wetland. They have allowed the wetland to migrate. That is quite 
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radical in New Zealand because we talk about it but actually don’t do it, and in that area 

that they have created, there are spoonbills, pied stilts have actually started breeding in 

there as soon as they pushed the soil back, the pied stilts came in there and bred 

Carol here referred to human modification of the wetland that has allowed saltwater to flood 

further inland. This allowance has had positive visual impacts, such as the presence of native 

birds. Alterations (installing, removing the floodgate, digging, building), identified in Liz and 

Carol’s comments, demonstrate intent and purpose in people’s decisions regarding seafloor 

habitats. These participants were aware of the many ways people shape seafloor ecosystems, 

both in a restorative and destructive sense. This coastal altering is shaped by the interactions 

between people and the environment. These systems and observations of these coast care 

members are, thus, both the product of the natural and unnatural.  

The participants were also concerned about stressors like sedimentation, sea-level rise, heat 

waves, and ocean acidification and their effect on seafloors and the organisms that depend upon 

them.  Both Liz and Shaun mentioned the different abilities of animals to cope under stressful 

conditions such as sedimentation and the evolutionary pressures of these stressors.  

Especially with climate change, we’ve got sea level rise and heat waves affecting 

everything - is affected in those exposed soft sediments, the intertidal zone... And then 

the bigger thing that really freaks me out in terms of climate change for the whole of 

the Hauraki Gulf, pretty much everywhere I go is ocean acidification. That just terrifies 

me to tell you the truth. It’s so scary, I don’t even know how to process it. It’s 

happening so fast, and I don’t think anything is to be able to evolve fast enough (Shaun) 

In addition, Richard pointed to the combined effect of human decision-making: 

You can do all you want about no-take zones, but if there is a whole lot of sediment 

pouring into the harbour and wiping out whatever cockles are left, then there’s no point, 

in a way. So it pretty much does have to be integrated. So like different sets of 

rules…They do have an effect. Combined effect  

The stressors mentioned by participants are also concerning for ecologists in New Zealand 

(Lundquist et al., 2011). In addition, these stressors must be thought of as having interacting 

effects, which is critical to consider in ecosystem-based management (Clark et al., 2022; Hewitt 

et al., 2016). The quotes above demonstrate an understanding of multiple stressors and 
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management decisions impacting seafloors, like Richard’s “combined effect.” Interestingly, 

(McKinley et al., 2020) found in a questionnaire study a significant percentage (16-38%) of 

public participants in Wales were unsure about threats to saltmarshes (a soft sediment habitat), 

while others agreed these are impacted by sea-level rise and urban development. In contrast to 

McKinley et al.’s (2020) study, participants were able to elaborate on their concerns in this 

research, thus giving a more in-depth glimpse of what is most outstanding to members of the 

public regarding uncharismatic soft-sediment habitats.  

Similar to Thomas et al. (2015), my analysis demonstrates that coast care members had similar 

concerns about estuaries to scientists, but there can be differences in understandings and 

epistemologies. Reflecting on these differences can shape future science communication 

strategies for future management intervention (Thomas et al., 2015). For example, 

communicating about the “combined effects” on unsung heroes in the seafloor may provide a 

pathway to discuss cumulative effects (Clark et al., 2022; Thomas et al., 2015). Sharing more 

seafloor stories (storytelling and listening) may give more insight into how scientists can 

communicate about seafloor threats and management approaches like ecosystem-based 

management in the future (Thomas et al., 2015). The importance of story listening is discussed 

later in this chapter. 

In the context of knowing about the modification and control of seafloor habitats, participants 

expressed their concerns about how other people view seafloors and how seafloors and 

connected habitats are managed. Both Carol and Shaun told me their opinions about how other 

people may see estuarine habitats of little value because of drab surface appearances. For 

example, Carol reflected: 

Many people who see this wetland in even past reports of community groups see it as a 

bit of a wasteland, doesn’t amount to much people think the colour green means good 

but brown, brown-red and things like that is a waste. 
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Similarly, McKinley et al. found a large proportion of respondents had not “knowingly visited 

a saltmarsh,” suggesting awareness about these and their essential functions may be low (2020, 

p. 6). 

The coast care participants were highly concerned about people lacking a scientific, ecological 

understanding: 

He calls himself an ecologist, but he has no understanding of ecology (Carol) 

He sort of sets himself up as an ecologist and has this whole other version of what is 

going on (Julie) 

 People can behave in ways that appear to demonstrate this lack of understanding. For instance, 

Liz expressed concern about people disturbing the Whangateau estuary without fully 

comprehending the effects of their actions, including bulldozing earth and removing 

vegetation: 

Removing it without understanding the consequences of removal is something that 

really concerns us because we just believe people have no idea what their actions 

downstream are causing  

For some of the participants, there is a “battle” for these habitats: 

There’s a lot of legalities that we have had to overcome by having people state that this 

was above sea level when the tide went over it… so it’s been a long battle to try get 

people to acknowledge what’s happened to the wetland (Carol) 

Our problem is that these people that own this paddock here (neighbouring paddock 

owner) are so opposed to us - to the full restoration of the wetlands that it is a constant 

battle (Julie) 

This battle strongly relates to concerns about a lack of ecological understanding, coastal 

squeeze, and ownership arguments, as demonstrated by the quotes above and the following: 

I think it is a philosophical difference because these people are talking about individual 

rights and they see it as a sort of manifest of freedoms of individual rights tumps 

anything in that collective sphere. So it’s very hard to talk about things greater than 

themselves when individualist rights are paramount to them. So they should be allowed 

to do anything they like on their land without swampies next door to them (Carol) 
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Here, the participants demonstrated their awareness of seafloors' complex social webs. These 

coast care members were aware of different coastal mentalities or logics, which influenced 

their perspectives on other members of the public (Gesing, 2021).  These perspectives point to 

the political dimensions of seafloors, which participants identified as critical for their 

management, even though this was not a specific area of focus in this research. 

Coast care can be seen as “slow activism” when aligned with the original care aim of working 

alongside nature and protecting it; ecological concepts such as ecosystem dynamics and 

processes can guide coast care activities (Gesing, 2021, p. 211). This working-alongside nature 

contrasts with protecting against nature (such as placing barriers) due to sea-level rise (Gesing, 

2021). These different perspectives, or the way individuals encounter and deal with nature, can 

create a ‘they’ (those that prefer hard interventions) and ‘us’ (working with nature). This is 

because it can be tough to untangle “cause and effect, natural event and societal problem” when 

dealing with coastal seafloor habitats and tide movements (Gesing, 2021, p. 222). 

4.3 Exchange with my seafloor story 

In the previous section, I demonstrated how I deepened my understanding of participants’ 

seafloor knowledge in being open to listening as they shared their experiences and reflections. 

In this section, I argue my ecological story and space surrounding it also allowed for two-way 

dialogue and, therefore, there was a deepening of the collective seafloor understanding. There 

was an exchange of reflections and knowledge within the storytelling space woven into my 

narration of the ecology story.   

4.3.1 Relating to my story  

This research suggests ecological storytelling can be a highly relational experience. The 

personal experiences in my narrative echoed with individuals. For instance, Julie recalled a 
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similar encounter to my own on the McGregor Bay estuarine wetland. Referring to the wedge 

shell (Liliana) on the table that I bought to the interview, she said: 

 I have actually seen those shells on the wetland side of the bridge, at the edges, but I 

haven’t dug down specifically to look for things there. I have seen these shells heaps.  

Drawing comparisons between what the audience is experiencing and have encountered can 

help listeners make connections in their ‘mental map’ and stimulate thought and conversation 

(Constant & Roberts, 2017; Leggett & Finlay, 2001). 

 In another example, participants related to my sister exploring Whangateau Harbour in my 

story. Shaun related to my narrative “strongly,” and he recounted similar experiences with his 

son. 

My son when he was 9, he was quite similar, doesn’t like getting stuff on his hands.  

Richard also shared his storybook created with his daughter, “The cockle mystery book,” which 

he wrote following the mass cockle die-off in the Whangateau Harbour. He also shared his 

experience of creating the book and sharing it with the community: 

We were right beside the harbour when the cockles died off, and they stank, the 

stench…and so writing the story, it certainly helped [daughter], and her peers 

understand what was going on, helped us understand what was going on, helped people 

who read the book with what was going on. 

This sharing can help reflect on the story listener and teller collective understandings by 

making the similarities or differences more tangible between world views (Gearty, 2015). 

Speaking with Liz and Richard, we shared the Whangateau Harbour as a place of experiencing 

in common. This instance was a reciprocal opening-up because I asked participants to share 

their knowledge of this seafloor, which enriched our collective understanding of the 

Whangateau Harbour. Here, there was a window in which the participants’ and my “perspective 

and mentalities” became more visible, and thus, we were sharing an intellectual space (Richter 

et al., 2019, p. 14).  
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As Liz and Shaun elaborated, the storyteller is someone with ‘real relations,’ on an 

“intellectual” and “personal” journey, for example: 

It personalises it more so it’s a personal experience that you are relating, that humanises 

it you know, it’s not just a talking head talking it’s a real person who has real relations 

and so on (Liz) 

The storyteller relating personal experiences (humanising the science) can add authenticity to 

the narrative that others may identify and connect with. This humanising of the science can 

make the story appealing and relevant to both the listener and teller’s lives (Darby-Hobbs, 

2013; Kolandai-Matchett, Armoudian, & Li, 2021). Thus, science storytelling can be a 

meaningful and memorable exchange between the science communicator and the audience 

(Constant & Roberts, 2017). In the shared intellectual storytelling space, connections and trust 

can be forged, facilitating deep listening and expression of understanding (Gearty, 2015). 

Scientists can learn more from stories as relational experiences. Firstly, the participants in this 

study have lived closely with these environments for a long time, and their lived experiences 

can be recounted in a narrative form rather than expository (Yanow, 2003). Thus, storytelling 

can provide scientists with opportunities to share their research in the shared intellectual space 

in a familiar and natural way (Jones & Anderson Crow, 2017). Scientists can transfer ecological 

knowledge bound with life experiences to the public using stories, like encountering Liliana, 

the wedge shell on an estuary (Constant & Roberts, 2017). The importance of storyteller and 

audience connection is further elaborated upon in section 3. 
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4.3.2 Experiencing my story  

"We learn from each other just as we are learning from you..." Carol 

 

Making connections in storytelling can be vital for enriching understanding of the processes 

beneath the sand. My findings demonstrate how these coast care participants related characters 

and functions in my story to what they knew. For example, Julie likened the activity of Stewart, 

the marine worm, to the movement of an earthworm.  

So [Stewart] is kind of churning up slowly but surely and recycling the sand, that’s 

marvellous, like an earthworm  

This demonstrates Julie may have attempted to place new information alongside existing 

knowledge (Downs, 2014). Finding the relationship between concepts can help people 

remember while showing that they are engaged. However, this can also be a challenge because, 

as Downs (2014) suggested, if people do not have a foundational understanding of a topic and 

information does not fit on an existing mental map, facts may be misinterpreted.  

Characters like Liliana and Stewart may help open the door to discussing functional traits. For 

example, participants knew marine worms are a prey item for birds. However, I wanted to talk 

about the role of these organisms beyond prey items by introducing them to Liliana and 

Stewart. Some participants may have added to their understanding that Stewart, the bamboo 

worm, consumes sediment and leaves a distinctive pile of sand on the surface. For example, 

Shaun was introduced to Stewart, the sand-eating polychaete: 

Interviewer: These [bamboo worms] are conveyer belt feeders. They feed head down, 

so they are consuming sediment and then pooping on the surface  

Shaun: No, I thought they were filter feeders. 

Interviewer: No. I think they ingest sediment and then poop it out.  

Shaun: (Astonished) what? That’s so weird. 
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Later, when asked if the story added to his understanding, Shaun recounted: 

 “yeah, I didn’t know about the bamboo worm. It was cool.” 

Introducing Stewart and his role in nutrient recycling may potentially open the door to thinking 

about these animals and their critical roles in soft sediment biogeochemical processes.  This 

research also suggests the story can help introduce people to essential ecological processes in 

the sand. For example, Richard commented on the way my narrative added to his seafloor 

understanding: 

It did add because the whole nitrification process was new to me. But that was really 

interesting 

The pictures and diagrams were of particular interest and initiated reflection and questions, 

such as figure 4-1: 

Looking at this [image] is really helpful because it’s giving more understanding of what 

is happening) (Carol) 

So what has actually happened here? (Julie) 

 

Figure 4-1 Excess nutrients can cause harmful algal blooms. This photograph appeared 

in my seafloor story, explaining the environmental stressors in Lili and Stewart’s home. 

It was of particular interest to all coast care participants interviewed for this research.  

Image taken by Candida Savage (2018), used with permission of the photographer.  
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When I asked participants how my story may have added to their understanding of seafloors, 

Carol pointed to the diagrams: 

Like I said some of these graphics and how it is laid out is really good (Carol 

And I didn’t know about bivalves and worms and how they worked exactly before 

(Julie) 

Diagrams and pictures can be essential in ecological story communication and enriching local’s 

understanding (Perra & Brinkman, 2021). Similarly, Altinay and Williams (2019) found 

images can be great for generating discussions in focus groups with people who do not have 

in-depth knowledge of coastal issues. Images, such as figure 4-1, can help to convey the 

severity of a problem and prompt inquiry. However, Altinay and Williams (2019) point out it 

is important to balance disaster visual framing to reduce the likelihood of distancing the 

audience and inducing a sense of helplessness. In addition, while telling my story, there were 

several remarks about the usefulness of the pictures and diagrams as a tool to talk to other 

people. They can be what is outstanding in the story and what may be most useful for coast 

care participants to use to enrich the understanding of others, as discussed in the following 

section. 

Evidence suggests that participants may have enriched their knowledge of soft sediments in 

the shared story space because the narrative was surprising and engaging. During my 

storytelling, participants actively responded, commented, and asked questions. Storytelling and 

science communication can be seen as a process of exchange; it can be seen as a giving and 

taking of interpretation (Cameron, 2012; Corp, 2010; Davies et al., 2019).  This perspective is 

essential for ecologists because science communication can be a dialogued process of meaning-

making together (Bucchi & Trench, 2021; Harris, 2020). For the ecologists, this extends 

opportunities for engagement from a linear transfer of information (lecture), toward multi-

directional knowledge exchange, especially in a social-ecological context (Bucchi & Trench, 
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2021; Burns et al., 2003; Lakomý et al., 2019). Downs (2014) similarly comments with a 

‘captive audience,’ as Shaun called himself both listener and teller can address prior 

understandings to help provide clarification, thus directly impacting how the story is being 

understood.  

There is evidence my story prompted participants to do their own research to add to their 

understanding. For example, Carol added her understanding to a picture from my narrative, as 

seen in figure 4-2. 

 

Figure 4-2 A small excerpt from the Coromandel Town Chronicle, written by one of the 

participants in this research. This small excerpt was written after I shared my story in a 

focus group.  

(Sutherland, 2021). Copyright 2021 Coromandel Town Chronicle. Reprinted with permission. 
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Indeed, McGregor Bay society expressed their interest in having me share my story again, as 

seen in figure 4-3. In these small accounts from the Coromandel Town Chronicle, there is 

evidence my visit and story were of value to these coast care members and had a small but 

positive impact. It stimulated thought on the unsung heroes in the sand in their local estuary 

and “reinforced” the ecological importance of the wetland, which they wished to share with 

the broader community. This reinforcement is significant because stories can be reinvigorating, 

stimulating reflection (Burns et al., 2003). Gearty (2015) similarly demonstrated the 

storytelling space can be ‘boosting’ for well-informed environmental groups because it 

provides a place for group conversation and questioning. Similarly, “Stories can work to inspire 

rather than effect change, and the best way to do this is to amplify and celebrate them” (Gearty, 

2015, p. 158). Stories have the potential to affect learning and action-taking and spread beyond 

the immediate listener (Gearty, 2015). This is vital for increasing broader community seafloor 

understanding beyond primary concerns like scallop fishery quotas. 
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Figure 4-3 Another small excerpt from Coromandel Town Chronicle. This article was 

written by another participant after the focus group. 

(Sephton, 2021). Copyright 2021 Coromandel Town Chronicle. Reprinted with permission.   

4.4 Storytelling as a tool  

Participants shared their opinions about how the ecological story could be improved and used 

to enrich others’ understanding of coastal seafloors. This was a positive outcome because it 

stimulated conversations about seafloor storytelling use, ocean complexity, and connectivity 

(Le Heron et al., 2020).  

Ocean science communicators need to tell stories about the animals, bacteria, and hydrology 

of seafloors, not just about the charismatic megafauna and iconic habitats. Stories can help 
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introduce people to the complexity of seafloors and their biogeochemical components. For 

example, when asked whether stories can help people understand complex ideas, Carol said: 

When you're looking at a specific issue, you can bring many branches of science into 

that whole area, whereas you might read a paper specifically on the bacteria in the mud 

and then another paper on the whole hydrological process so to bring it all together in a 

very easily conveyed system, message is great 

  The ocean has many layers to understand, and Shaun pointed this out: 

“It’s one thing to say I don’t understand what is happening underwater but another one 

to understand what is happening under the mud under the water.” 

This necessarily complex worldview can also include society’s actions: coast care members 

pointed to stories that link to “restoration,” “consumer choice,” and “behaviour above the 

ground.” For example, Liz pointed out: 

It’s just not to do with the sediment and sedimentation and that kind of thing and those 

eco-services it’s also to do with behaviour above the ground because anything that 

impacts the environment has a flow-on effect  

These factors demonstrate that my story led to conversations with these coast care participants 

about the complexity and multidimensionality of seafloor habitats we can explore and 

components we think are essential to include alongside the ecology. Similarly, Gearty (2015) 

found that participants reflected on the complexities of sustainable decision-making in 

identifying themselves with a story and storyteller. Therefore, storytelling provides 

opportunities to work toward holistic ecosystem thinking by drawing attention to the 

interconnected nature of the ocean and people in different ways. This interconnected nature is 

a crucial principle of ocean literacy (Kelly et al., 2021).  

To communicate with a non-specialist audience, all the participants pointed to different story 

frames they would apply, such as loss, impact, and gain (Kolandai‐Matchett & Armoudian, 

2020). Shaun pointed to the need to use multiple frames instead of a single frame: 
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You’ve got to do them all. You know, like some stories would stick one day with one 

person and not the next day with another person. You gotta do them all. I am still trying 

to figure out what works 

For Shaun, there was no single and widely applicable frame. As people acquire new 

experiences and knowledge, what resonates can change. Like this finding, Kolandai-Matchett 

and Armoudian (2020) point to resonating, memorable storytelling being audience-dependant. 

Aiming for a specific audience will impact how the story is structured and the choice of 

characters. For example, people interested in the science communicator may engage well with 

the human aspects of my story, as Shaun said: 

That human story, if people have got a connection to you, or if there is a reason to feel a 

connection to you, then I think the story of you and your sister is going to work well. 

When I asked Carol how the science stories could be improved, she said:  

It depends on your audience; you know how you structure it, for what group you’ve 

come to talk to. I mean, whether it's pre-school children, graduates, or post-graduates or 

whatever. Tailoring it to the audience is important. 

 

Indeed, storytelling provides opportunities to not only engage intellect but also people’s 

emotional side (Kolandai‐Matchett & Armoudian, 2020; Martinez-Conde et al., 2019). Liz 

elaborated on feeling science communicators can try to evoke in story listeners, by engaging 

them in a journey that connects with people’s emotions: 

Some people are not motivated by the mind part of it but they are motivated by the 

heart. I think almost everybody is motivated by the heart. So having Lili and Stewart 

come to an untimely death you know then that tugs on the heart strings and people feel 

sad about it and its when you take that emotion on board that you then maybe change 

your behaviour because you’ve engaged with that character.  

Emotional storytelling can be an opportunity for scientists to open the door to the world of soft 

sediments in a very compelling way (Finkler & Leon, 2019). Irrespective of protagonist choice, 

the character’s journey through obstacles and triumphs can remind us of our own experiences 

(Gearty, 2015; Green et al., 2018). This can result in an invested audience wanting to know 



Results and Discussion 

54 

what happens with the characters; a story can speak to what is important to a person, such as 

family and a home, leading to reflection. This is similarly termed narrative persuasion by Finler 

and Leon (2019) and is the power of storytelling, where empathy for a character can cause 

individuals to re-evaluate their decision-making. Engaging with the story characters and the 

scientist may help people stick with the story for longer, allowing us to delve deeper into the 

ecology of soft sediments and why they are essential in the Hauraki Gulf (Green et al., 2018).  

In contrast to this, emotional storytelling may not appeal to all individuals, as Carol pointed 

out: 

Personally, I like very much fact spoken tried to be fact spoken. Emotional stuff… start 

to tune out after a while (laughter)  

Indeed, audiences listen to stories for various reasons, including emotional engagement. Still, 

other nonnarrative forms of science communication may also be enjoyable for reasons such as 

“satisfying curiosity or information-seeking needs” (Green et al., 2004, p. 314). Once again, 

my findings emphasise different audiences requiring different stories. Communication 

preferences vary between individuals (Richter et al., 2019). Gaining an understanding of the 

audience’s preferred communication mode can be helpful to foster connection and fulfil their 

needs.  

However, tailoring a story for an audience does not mean altering the science. Ecologists 

wanting to tell stories must base these on tested and retestable scientific facts (Aurélio et al., 

2021; Cooke et al., 2017; Padian, 2018). For example, Padian stated, “stories in science, like 

others, can be based on belief, but if they are not testable, they remain simply stories” (2018, 

p. 7).  Scientists may be considered “authoritative representatives of the natural world,” who 

may be called upon to provide expertise (King & Tadaki, 2018, p. 69). Therefore, “without 

dismissing writers’ creativity, the text [in the story] must contain precise scientific concepts” 

(Aurélio et al., 2021, p. 2). This touches upon trust in science, which was not explored with 
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participants in this research, but still plays a significant part in science communication 

(Dahlstrom, 2014; Jones & Anderson Crow, 2017) 

There is a balancing act in storytelling, such as simplicity and complexity in scientist-

stakeholder communication (Townsend et al., 2011), as Liz shared with me: 

If you get too technical then you lose a huge part of your audience. If you take it down 

too far you lose them as well because then they think you are patronizing them. So 

that’s what I think, its pitching it at the right level so that you can get more people 

understanding.  

 Therefore, both an opportunity and a challenge of using storytelling is crafting an appropriate 

story for the correct science communication goal, be that raising ocean science literacy or 

public understanding of science (Burns et al., 2003; Green et al., 2004). Indeed, crafting 

tailored messages can be time-consuming but worthwhile (Kolandai‐Matchett & Armoudian, 

2020).  

4.4.1 Storying connectivity 

Discussing stories of connection demonstrates how the participants could use the story as a tool 

to help discuss ocean habitat connectivity, crucial for a holistic understanding. Both Shaun and 

Liz suggested ways to story the flow of energy, making it easier for society to understand how 

they are connected to these habitats:  

[Storytelling] is the best way to understand [nutrient recycling]. If you said there was 
some rain landed on my property, it went through your garden, and it picked up some 

organic matter, debris, it went down my stream, etcetera, and then it got broken up into 

multiple pieces in the process, and some got broken down even more by some bacteria, 

that then got consumed by a wedge shell or bamboo worm. You know, if the story was 

more connected to you, even if it’s just made up more fictitious, it would help. And the 

story of the seafloor it’s just a gravity story – it’s just the bottom—literally the bottom 

(Shaun).  

Well, there are narratives that have been built up around sedimentation, you know 

pictures of farms and buildings and holiday homes and things like that, and then you 

can see the sediment coming down into the river and going into the estuary and things 

like that and then you could – I mean they pretty well stop there – but then you could 

go under the ocean to show what is happening there (Liz) 
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What science communicators choose to include in a seafloor story and how they tell it matters 

to resonate with individuals. Shaun pointed to the seafloor story being a story of gravity; it is 

logically a flow of nutrients from land to sea. Thus, connectivity also occurs through local 

waterways or "drains" carrying the “good and bad stuff.”   Scientists can open the door to 

unseen seafloor ecology using stories within a broader audience-relevant context. Ecologists 

and science communicators can make the connections between everyday living and the unseen 

processes in the sediment more explicit and visual.  

 Jones and Crow (2017) similarly state that the organisation of character, plot, setting, and 

moral in a science story can impact resonation with the audience. ‘Congruence’ is essential; 

this where the story has some resemblance to a person’s life and world view (Jones & Anderson 

Crow, 2017). Similarly, for knowledge to be useful, Turnhout et al. (2019) discuss six criteria, 

one being ‘conformity,’ meaning there must be some story resemblance with an audience’s 

prior understandings, experiences, and beliefs. Science storytelling can be improved by 

understanding what the audience already knows and the surrounding social and political 

contexts (Jones & Anderson Crow, 2017; Kelly et al., 2021). Resonation and congruence are 

crucial because they can impact policy-makers' and managers' decisions (Jones & Anderson 

Crow, 2017).  

In contrast to an extractive world view, a holistic world view, such as te ao Māori, can help 

people think about the intimate nature between people and the environment. Liz talked about 

te ao Māori, compared to an extractive Pākehā model: 

It’s much more holistic because the Whenua is them and they are the Whenua you don’t 

separate them they’re all one…I mean we need those kinds of stories to be able to tell 

people so they can understand them  

Indigenous perspectives can help with seeing and discussing human-ocean connections in ways 

dominant narratives may not;  as Liz said, a Māori worldview “looks at [the area surrounding 
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Whangateau estuary] in a whole different way” (Le Heron et al., 2020; Savoie, 2020).  These 

narratives and the conservations society can have about these may help discuss relational values 

with the ocean (Skubel et al., 2019). These narratives may also increase sensitivity to different 

ocean-land-people connections, key for raising ocean literacy (as society may learn from 

other’s perspectives) (Kelly et al., 2021; Savoie, 2020; Skubel et al., 2019), and key for 

ecosystem-based management in New Zealand (Le Heron et al., 2020).  

4.4.2 Narrating for listeners 

Orally and in person, scientists can share what is great about their research in a very rich and 

human way (Bayer & Hettinger, 2019; Davies et al., 2019). For example, when asked about 

the interaction between storyteller and listener, and the impact of story narration, Richard 

talked about narration being a pleasant but not regularly enjoyed experience for him:  

Reading a story to someone, even an adult, you know, not that anyone’s read a story to 

me for some time, but I know people do, and it's quite a treat… I guess it’s a bit like 

watching a documentary on television where you got a good narrator like David 

Attenborough.  

Narrating a story can be an enjoyable and immersive experience in the natural world, like 

watching a nature documentary. Listening to a human voice can add to an embodied and felt 

storytelling experience (Davies et al., 2019; Downs, 2014; Rodero & Lucas, 2021). As Shaun 

said, the storyteller can be “powerful when fully there.” Stories can generate visceral reactions 

like laughter and astonishment, conveying feeling, hence their potential for communicating 

science because they evoke feeling. A dead story, in contrast, is flat and unmoving. It doesn't 

engage with the listener, touch, or shift the story listener’s perceptions; in other words, it is 

unlikely to have a lasting impact.  

Ecology narratives can also include non-fictional elements as well as metaphors, similes, 

narrative hooks, and the use of anthropomorphism, as suggested by Liz. Indeed the use of 
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personification can be a powerful tool for the science storyteller (Dahlstrom, 2014).  In using 

these devices, it is possible to tell stories of ecosystem complexity, taking an imaginative 

approach: 

The vehicle you’ve got, which is the “this is how I explained it to my 9-year-old", I 

think that gives you quite the flexibility there to you know, do the fantasizing (Shaun) 

Similarly, in Richard’s own story of the mass cockle die off in Whangateau Harbour, he played 

the scientist investigating the cockle die-off mystery: 

Like the cockle mystery book, we put as many photos as we could of our daughter and 

me as the scientist, as opposed to just pictures of cockles. (Richard) 

 An imaginative and creative approach is significant because it can challenge scientists to 

communicate perhaps in an unfamiliar but audience-centred way (Green et al., 2018; Richter 

et al., 2019). Scientists can use creative techniques like personification and character building 

to communicate about the science in ecosystem-based management. Indeed, stories 

demonstrate and convey, allowing the science communicator and listener to share an imagined 

and non-confrontational space as Liz pointed out: 

Story in my view, is the way to engage with everybody is through story, and I think it’s 

a way of making information more personal and easier to engage with, is through story, 

through a narrative of some sort. Because otherwise, it becomes an argument, and 

people will always have a counterargument, and so it goes. So, I think putting it into a 

narrative form then makes it less confronting for a start, and then it doesn’t make it like 

medicine, so “this is good for you; therefore, you should take it 

People may have fixed ideas about what is occurring in the ecosystem, but stories can shift 

people out of an adversary space into the realm of possibility (Davies et al., 2019; Gearty, 

2015). This non-confrontational space is vital to share different perspectives and add or re-

evaluate understandings among people (Constant & Roberts, 2017). This space, where listening 

and telling takes place, can be referred to as the ‘third space’ where stories are examined in 

relation to an individual’s mental map (Constant & Roberts, 2017). These storytelling third 
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spaces can allow story listeners to reflect, explore and learn from the experiences of others in 

relation to their own in a safe space (Gearty, 2015, p. 156; Green et al., 2004).  

Most importantly, the participants above spoke of the value of going to and engaging with non-

specialists. The findings of this research suggest my story reached coast care participants and 

opened the door to this complex world in ways other written methods may have not, as Julie 

said: 

Because people are not going to sit down and read a science textbook, it’s the stories 

that we tell each other about our experiences… I wouldn’t sit down and read a book, 

but I am very interested in learning about it in that way. 

When asked if science can tell good stories about the ocean, participants said: 

Science to me personally, I think science is so elegant it is wonderful (Carol)  

I think it can do; I think it can also be obscure and academic, which is not… (Carol: 

comes back to that communication, yea). Yes. It comes back to being translated so that 

people like what you’ve done here you’ve made it available to us, not particularly 

scientific people (Julie) 

Indeed, the storyteller can also bring physical objects that add to the lived experience of in-

person storytelling, stimulating other senses such as touch (Stevens & O’Connor, 2015). In the 

current era of online communication, there is still considerable power in in-person science 

communication, bridging science and communities in diverse ways (Cooke et al., 2017; 

Stevens & O’Connor, 2015). When asked whether stories help to understand complex ideas, 

Julie shared:  

You bring a [Liliana’s wedge] shell, and the story of it comes alive 

Objects like shells may help connect the abstract and the unseen (processes, functions) to the 

material (shells placed on the table from local estuaries) (Lawson et al., 2000).  

In-person storytelling is therefore not just helpful but essential for helping to connect locals 

with marine science. As Carol said, science has attractive qualities, it is a logical, creative, and 

careful discipline (Bishop, 2011; Jho, 2018),  but it can be obscure and difficult to understand 
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(Avraamidou & Osborne, 2009).  However, Julie spoke of the ability of science communicators 

to help ease people into understanding the complex world of seafloor ecology. In sharing 

science with nonexperts, the language of the intended audience should be used hence, the 

potential of storytelling (McKinley et al., 2019). This idea was evident in comments made by 

Carol, who suggested that to clearly convey the meaning of crucial terminology using stories 

can help non-specialists understand fundamental processes that Liliana and Stewart are a part 

of, like bioturbation. 

Similarly, Burns et al. (2003) state science communicators can act as ‘guides’ and ‘ladders’ in 

people’s science-understanding journeys, making the role of science communicators valuable. 

Indeed, a key lesson to come out of the Sea Change project was the importance of science 

“translators” (Peart, 2019, p. 9). These translators (those communicating science) can help 

inform management planning and can act as a two-way “conduit between the stakeholder 

working group and the broader scientific community” (Peart, 2019, p. 9).  

One participant also suggested that storytelling can be an engagement model more generally 

applied in the environmental communication field: 

It’s a good start, isn’t it, to start somewhere like that and at least it becomes a model 

then for other aspects of society and activities that have an impact on the environment 

to say, “Maria’s model has worked superbly so let’s do it” (Liz) 

In a marine management context, listening between scientists and stakeholders may make more 

obvious what is valuable and could guide trade-off assessments when making decisions 

(Gopnik et al., 2012; Thomas et al., 2015; Thrush et al., 2014). A space for listening is thus 

essential in helping to engage stakeholders meaningfully and identify a common ground for 

marine planning (Gopnik et al., 2012). 

Storytelling may allow ecologists to engage with and listen to people impacted by 

environmental decision-making. Similarly, Harris (2020) expresses three critical lessons for 
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climate scientists to communicate their research. One of these lessons is “the need to be better 

listeners” (2020, p. 313). “Listen for context, listen to build community, and listen to 

communicate important truths about climate change” (Harris, 2020, p. 314).  Similar to Harris 

(2020), my analysis demonstrates that the ecologist telling a story can increase their awareness 

of the audience, interacting with them and asking questions.  I argue being audience aware is 

critical for long-lasting and impactful science communication. The American Association for 

the Advancement of Science lists “willingness to make personal connections with the audience 

(allowing audiences to form a connection with the scientist)” by perhaps allowing time for 

discussion and deep-listening, as characteristics of meaningful engagement with an in-person 

audience (American Association for the Advancement of Science, 2022). 

4.4.2.1 Stories for coast care use 

Access to resources is essential for some of the participants. There was time to discuss how the 

participants could use my story and its components like pictures and diagrams, indicating what 

they may do with the story. As previously mentioned, McGregor Bay Society members 

interviewed expressed their interest in sharing my story again with the broader community. 

Stories and their components like pictures as well as the science communicator can be valuable 

resources for the coast care participants to use, as Carol and Julie said: 

I would love to have some of these graphs sent out (unintelligible) photos so we can put 

into the Wild Things, access to little information about the benthic of estuarine areas. 

(unintelligible) Could use that to educate through the chronicle. Having access to all 

these little tools and information because our group is a volunteer group, and we got to 

get on with other things now (Carol) 

and you could come to talk, that would be great (Julie) 

Therefore, my story can be an educational tool they can use to communicate to the wider 

community the importance of their local seafloor ecosystems. Stories can also be used to 
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communicate the citizen science work of coast care groups such as Whangateau Harbour Care 

Group: 

[community groups] can use [stories] as part of their way of communicating what they 

are doing, their role in it, but also the outcomes that they want (Liz) 

Similar to the findings of (Richter et al., 2019), my analysis demonstrates marine ecology 

stories like my own can act as an agent. There is the potential for a transfer of seafloor 

knowledge from science communicators to these coast care participants to the wider 

community, as seen in figures 4-2 and 4-3 (Richter et al., 2019).  

It was suggested that stories travel through the community, starting with children.  For example, 

when asked about stories empowering communities, Pete mentioned telling children stories. 

[Stories] should [empower]. I think they probably can, starting from grassroots and then 

relating stories to children like Carol is doing and it goes all through the community 

from there. Kids love stories. (Pete) 

Two of the participants, Liz and Carol, engage school kids with estuarine habitats. The 

participants suggested my story and components like diagrams can be a resource to engage 

children. It may get them excited and teach them about the importance of soft sediments and 

the impact of people’s behaviour. By engaging children with holistic ocean storytelling, 

children may grow up with an awareness of the ocean and its interconnected nature as Liz 

mentioned: 

Kids build up that narrative inside them as they grow up and then they are aware of 

their behaviours and the impacts of them.  

Aurélio et al. (2021) studied the impacts of reading children a science story about a river to 

increase ocean literacy. They compared before and post-reading awareness of this environment 

and the threats it faced, like dam building. The researchers noted using a science children's 

story as a tool helped raise awareness of the human impact on an invertebrate character and 

may help school students learn about habitat connectivity (Aurélio et al., 2021). In addition, 
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children may also emotionally relate to the character in a story (Aurélio et al., 2021). Stories 

may thus help develop ocean conservation attitudes in children (Aurélio et al., 2021). 

Through children, adults may be interested in the story and engage with it as said by Richard 

and Liz: 

You know you can get the stories out there - you can produce them but then you got to 

get them to the people. So you’ve got to find a medium through which you can tell the 

story… You can make it a fun kids book story so when the adults buy it, they’ll 

probably be interested, like “oh that’s interesting because we live beside the 

Whangateau harbour” and then they read the story to their children so they’re actually 

learning as well. And hopefully then engaging with the environment and having better 

understanding to it. (Richard) 

If the kids are really engaged, they get really excited when they find Stewart the worm 

(Laughter). So, getting them engaged is really important so I think the story that 

communicates to them is important because I think they’re where we start with this and 

getting them really engaged with the environment, hopefully then they’ll be able to get 

their parents to you know have the same kind of engagement (Liz) 

Perhaps a challenge of using science storytelling to work toward a holistic understanding is 

finding a way for the story to travel through the broader communities surrounding seafloor 

habitats beyond a ‘captive’ audience such as coast care members.  However, by engaging with 

a story like mine, both adults and children may deepen their understanding of seafloors. Similar 

to Richter et al.’s (2019) analysis, this research demonstrates that science storytelling can 

potentially be used to bridge ecology, children, and adults in an enjoyable way across 

generations to communicate research. A story aimed at children can resonate with an adult 

audience (Maine & Waller, 2011) and stimulate critical thinking about habitat connectivity if 

reflective discussions are encouraged (Aurélio et al., 2021) 

4.5 Conclusion 

There were three prominent themes to come out of this research. The first theme, ‘knowing and 

differences in understanding,’ demonstrated prior experiences and encounters can shape these 

coast care members’ understandings and concerns. The second theme, ‘exchange with my 
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seafloor story,’ showed how telling my narrative was an interactive experience where we 

deepened our collective understanding of seafloors. The last theme, ‘Storytelling as a tool,’ 

demonstrated how my story and storytelling more generally can help enrich understanding of 

the broader community beyond my participants. The following chapter provides the 

conclusions of this thesis concerning my three research objectives 
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Chapter 5. Thesis Conclusion 

The purpose of this study was to investigate how scientists can tell a compelling and engaging 

story about the seafloor to a non-specialist audience in a way that opens the door to its 

complexity and connectivity. I shared a seafloor story with members of coast care about two 

animals living in the sand, Liliana (M. liliana) and Stewart (M. stewartensis), and their roles in 

the nitrogen cycle. This research yielded recommendations for both scientists and science 

communicators, and in this conclusion, I address both audiences.  

5.1 Let me tell you a story 

Evidence suggests my story was engaging and reinvigorating for the participants. My seafloor 

storytelling was an interactive sharing space where the participants and I deepened our 

collective understanding of seafloor habitats. It also served as an object that inspired 

discussion: exploring storytelling as a tool. Thus, my narrative served more than one purpose, 

similar to the findings of Richter et al. (2019) on story multi-functionality.  

5.2 My results concerning my objectives 

Objective 1: Explore coast care member understandings of seafloors and concerns about the 

state of these in the Hauraki Gulf 

The participants understand that seafloors play an essential role in supporting life in their local 

estuaries and the Hauraki Gulf, and these habitats are shaped by regulations and anthropogenic 

activity. In introducing Liliana and Stewart, my story also led to conversations about broader 

concerns, for example issues such as sea-level rise and ocean acidification. Concerns also 

included coastal squeeze and a lack of other people’s ecological understanding leading to 

human modification of these habitats.   
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Objective 2: evaluate the usefulness of ecology storytelling in deepening our collective 

understanding of seafloors  

Being open to discussion in my storytelling meant I deepened my understanding of  the social-

ecological dimensions of seafloor habitats. At the same time, analysis of my interview data 

demonstrates that my narrative and its images helped introduce participants to new aspects 

about these environments that they care for deeply. Participants were able to ask questions to 

clarify a concept and reiterate their understandings alongside me. Relating to my story and 

sharing personal experiences can help reflect on both the story’s listener and teller 

understanding by making the similarities and differences in world views more tangible. 

Objective 3: alongside coast care members, identify the challenges and opportunities in using 

ecology storytelling in working toward holistic ecosystem thinking.  

Different audiences will require other stories, and there are many ways scientists can tell stories 

of ecosystems and connectivity. One challenge of using storytelling to work toward ecosystem-

based management is circulating the story beyond a ‘captive’ audience. But stories can travel 

beyond the immediate listeners, as demonstrated by the Coromandel Town Chronicle excerpts 

(Figures 4-2 and 4-3 in the previous chapter). Opportunities include the chance to make the 

connections between everyday lives and unseen processes in the sand (ecology) more explicit 

and visual (Finkler & Leon, 2019). 

5.3 Three critical lessons for scientists  

• My research suggests science narratives like mine can be reinvigorating for coast care 

participants, reinforcing the importance of seafloors. This echoes Gearty (2015, p. 158) 

who states, “stories can work to inspire rather than effect change, and the best way to 

do this is to amplify and celebrate them.”  
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• Storytelling is a strategy to make your science engaging using plot and characters, but 

be aware this reflects your worldview and beliefs (Jones & Anderson Crow, 2017). 

People use values and experiences to make decisions alongside logical scientific 

findings, and stories can echo with these (Jones & Anderson Crow, 2017). 

• Storytelling is a process of interpretation; there is a giving and taking of meaning 

(Cameron, 2012; Savoie, 2020). Indeed, the space where learning occurs sits between 

the listener and storyteller (Gearty, 2015). For the ecologist, opportunities for 

engagement can be seen as two-way knowledge exchange, highly relevant in a social-

ecological context (Bucchi & Trench, 2021; Burns et al., 2003; Lakomý et al., 2019). 

5.4 Three critical lessons for science communicators  

• It is essential to communicate the importance of the unsung heroes and processes in 

uncharismatic habitats to help link the functioning of seafloor ecosystems to their value. 

Science communicators can play a critical role in easing people into seafloor habitat 

ecology and their complexity and thus increase ocean literacy in a meaningful way. 

• In-person storytelling can be valuable for coast care community members like those 

who participated in my study. It is of value because it can reach individuals in ways 

other methods of science communication may not. It may also allow the science 

communicator and the audience to share a non-confrontational space. 

• To share a science narrative, it is also important to listen (Harris, 2020). The importance 

of taking the time to listen is an essential lesson for both science communicators and 

ecologists. Listening and discussion are critical for long-lasting and impactful science 

communication and vital for ecological trade-off assessment.  
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5.5 Future directions 

There are several directions this research could take, including: 

• Sharing my story (telling and listening) with other coast care communities surrounding 

the Hauraki Gulf Marine Park and beyond could provide different insights. Continuing 

to share my story is important because human perceptions are incredibly diverse 

(Jefferson et al., 2021). 

• Exploring the impacts of longer-lasting science communication using storytelling by 

maintaining contact with my coast care participants and studying long-term learning 

and their use of my story in their communities (Constant & Roberts, 2017). 

• Exploring storytelling in partnership with community members, soft sediment 

ecologists, and local councils and study relationship effectiveness in circulating science 

stories beyond a ‘captive audience’ (DeLorme et al., 2018; Villar, 2021). Storytelling 

partnerships could have an impact on community-scientist relationships in ecology 

projects. “It all starts with sharing stories and truly listening to one another” (Bayer & 

Hettinger, 2019, p. 3)
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Appendices 

Appendix A: Interview participant information sheet 

[date] 

 

PARTICIPANT INFORMATION SHEET 
Community Member (Interview) 

 
Project title: The social-ecological dimensions of marine storytelling  

Name of Principal Investigator/Supervisor (PI): Karen Fisher 

Name of Co-investigator(s): Simon Thrush (co-supervisor), Stefano Schenone 

Name of Student Researcher(s): Maria Martin 

 
Researcher introduction 
Hi, my name is Maria Martin. I am a postgraduate student in the School of Environment and Institute 

of Marine Science. I am researching a master’s in environmental management. My supervisors are Dr 

Karen Fisher (School of Environment) and Professor Simon Thrush (Institute of Marine Science). I am 

collaborating with Dr Stefano Schenone (Institute of Marine Science). 

 
Project description and invitation 
I would like to invite you to participate in my study. You were referred to by your organization leader 

as a potential participant based on your interest in the management of your local coastline, involvement 

in your community’s events, and meeting attendance. Participation in this study is voluntary, and you 

may refuse to participate or withdraw at any time.   

My research asks how marine ecology storytelling using novel technological resources can empower 

communities to work toward holistic ecosystem management. To implement holistic management, 

restoring seafloor ecosystems is vital. Seafloor soft sediments and the animals that live within them are 

mysterious and diverse but can be out of sight and mind for many people.  

Storytelling has been demonstrated as a highly engaging method to transfer scientific information and 

connect people with ecosystems. I am interested in the way in which stories can help communicate 

complex ideas. My research has three objectives. Firstly, to explore the understandings of seafloor 
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ecosystems and the concerns of community members about the state of these in the Hauraki Gulf. 

Secondly, to evaluate with community members the usefulness of seafloor science storytelling in 

deepening our collective understanding of seafloor ecology. Lastly, to identify the challenges and 

opportunities in using seafloor science storytelling in working toward holistic management. This work 

is about how scientists share knowledge of the unseen ecology of the seafloor that may be of use in co-

governance, citizen science, and working toward ecosystem-based management. 

 
Project Procedures 
This research involves taking part in an approximately one-hour interview with Maria at the Goat Island 

Marine Discovery Centre at Leigh or a public location convenient to you. Audio recording of the 

interview is essential to the research and cannot be stopped. Maria will also be taking hand-written 

notes. You will be asked to answer some questions or discuss a topic concerning the research objectives 

stated above. There will be drawing activities if you would like to take part or take notes. Drawings 

may be published with your permission to demonstrate diverse understandings of ecosystems. Maria 

will present stories about seafloor functioning and the role of some animals in this functioning using 

imagery, diagrams, and maps. 

As compensation for travel costs associated with taking part in the interview, each participant will 

receive a twenty-dollar petrol voucher irrespective of whether they later withdraw. A grazing platter 

and drinks will be provided during the interview as a token of gratuity.  

 

Data storage/ retention/ destruction/ future use 
The student researcher will summarize the interview. You will have the option of viewing and amending 

the transcript within a 2-week timeframe. The transcript on a word document will be given to you, and 

you are free to delete, highlight and add comments to the document. The audio recording will be held 

in the password-locked computer of the student researcher and a copy on the password-locked 

University of Auckland server. The consent form will only be accessible to the principal investigator 

and the research student and stored in a lockable cabinet in the principal investigator’s office. Consent 

forms will be stored separately from research data, such as hand-written notes. Data will be held for six 

years and will be used for research outputs, including an MSc thesis, presentation, and research articles. 

After this period, all data will be destroyed using a data software shredder or a manual shredder. 

Assurances have been given by a community authority that your participation/non-participation in the 

interview will not affect your relationship with the community organization.  

 

Right to Withdraw from Participation 
Participants have the right to withdraw from the research study at any time without giving a reason. 

During the interviews, you may refuse to answer any questions by remaining silent or you are free to 

leave the room without providing a reason and return at any time. Participants have the right to withdraw 

their data from the research study up until one month after interviews without giving a reason. 

 
Anonymity and Confidentiality 
You may choose to be identified by name in research outputs. If you do not wish to be identified, the 

researcher will assign a pseudonym or generic descriptor to your information and this used in research 
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outputs. Confidentiality cannot be guaranteed because of the research location. Even if participants are 

not identified by name, they may become identifiable because of the information they provide.  

 

Contact Details  
Please feel free to contact the team if you require more information about the study. We recommend 

you keep a copy of this document for future reference. 

 

Student Researcher: Maria Martin 
Masters Student, School of Environment, Institute of Marine Science, University of Auckland 
mmar415@aucklanduni.ac.nz   

Supervisor: Karen Fisher 
Senior Lecturer, School of Environment, University of Auckland 
k.fisher@auckland.ac.nz 
+64 9 923 8410 
 
Supervisor: Simon Thrush 
Director Institute of Marine Science 
simon.thrush@auckland.ac.nz 
+64 9 923 7406 
 
Co-investigator: Stefano Schenone 
s.schenone@auckland.ac.nz 

Head of Department: Associate Professor Julie Rowland 
School of Environment, University of Auckland 
j.rowland@auckland.ac.nz 

 
UAHPEC Chair contact details: 

For any queries regarding ethical concerns, you may contact the Chair, The University of Auckland 

Human Participants Ethics Committee, Office of Research Strategy and Integrity, The University of 

Auckland, Private Bag 92019, Auckland 1142.  

Telephone 09 373-7599 ext. 83711. Email: humanethics@auckland.ac.nz 

 

Approved by the University of Auckland Human Participants Ethics Committee on 14 July 2021 for 

three years. Reference Number 22713 

mailto:mmar415@aucklanduni.ac.nz
mailto:k.fisher@auckland.ac.nz
mailto:humanethics@auckland.ac.nz
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Appendix B: Interview consent form 

[date] 

 

CONSENT FORM  
Community Member (Interview) 

THIS FORM WILL BE HELD FOR 6 YEARS 

 
Project title: The social-ecological dimensions of marine storytelling  
Name of Principal Investigator/Supervisor (PI): Dr Karen Fisher, k.fisher@auckland.ac.nz 
Name of Co-investigator(s): Professor Simon Thrush (co-supervisor), simon.thrush@auckland.ac.nz  
Dr Stefano Schenone, s.schenone@auckland.ac.nz 
Name of Student Researcher(s): Maria Martin mmar415@aucklanduni.ac.nz 
 
I have read the Participant Information Sheet, have understood the nature of the research and why I 
have been selected. I have had the opportunity to ask questions and have had them answered to my 
satisfaction. 
 

• I agree to take part in this research.  

• I agree that the interview will be audio recorded and that in agreeing to take part in the 
research, I am also agreeing to being recorded. 

• I wish/do not wish to receive a transcript of my interview for amendment (Please circle). 

• I understand I must return the amended transcript within 2 weeks. Email/postal address: 
________________________________ 

• I understand that I am free to withdraw my participation at any time. I am free to withdraw 
any data traceable to me up to one month after interviews without giving reason. 

• I wish to be identified in research outputs: (please circle) yes/no. I understand that if I do not 
wish to be identified, the researcher will assign a pseudonym or generic descriptor.  

• I understand that because of the research location and information I provide, it is possible I 
may become identifiable and so confidentiality cannot be guaranteed. 

• I understand that the community head has given assurances that my relationship with the 
community organization will not be affected if I wish or do not wish to participate.  

• I wish/do not wish to receive a twenty-dollar petrol voucher as compensation for travel 
costs (please circle).  

• I understand food and drink will be provided during interviews as a token of gratitude.  

• I wish/ I do not wish to receive a summary of findings, which can be mailed to me at this 
email/postal address: _______________________________ 

• I understand that data will be destroyed after a period of 6 years. 
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Name: __________________________________ 

Signature: _______________________________ Date: _______________ 

 
 

Approved by the University of Auckland Human Participants Ethics Committee on 14 July 2021 for 
three years. Reference Number 22713 
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Appendix C: Focus group participant information sheet 

[date] 

 

PARTICIPANT INFORMATION SHEET 
Community Member (Focus Group) 

 
Project title: The social-ecological dimensions of marine storytelling  
Name of Principal Investigator/Supervisor (PI): Karen Fisher 
Name of Co-investigator(s): Simon Thrush (co-supervisor), Stefano Schenone 
Name of Student Researcher(s): Maria Martin 
 
Researcher introduction 
Hi, my name is Maria Martin. I am a postgraduate student in the School of Environment and Institute 
of Marine Science. I am researching a master’s in environmental management. My supervisors are Dr 
Karen Fisher (School of Environment) and Professor Simon Thrush (Institute of Marine Science). I am 
collaborating with Dr Stefano Schenone (Institute of Marine Science). 
 
Project description and invitation 
I would like to invite you to participate in my study. You were referred to by your community leader 
as a potential participant based on your interest in the management of your local coastline, 
involvement in your community’s events, and meeting attendance. Participation in this study is 
voluntary, and you may refuse to participate or withdraw at any time.   
My research asks how marine ecology storytelling using novel technological resources can empower 
communities to work toward holistic ecosystem management. To implement holistic management, 
restoring seafloor ecosystems is vital. Seafloor soft sediments and the animals that live within them 
are mysterious and diverse but can be out of sight and mind for many people.  
Storytelling has been demonstrated as a highly engaging method to transfer scientific information and 
connect people with ecosystems. I am interested in the way in which stories can help communicate 
complex ideas. My research has three objectives. Firstly, to explore the understandings of seafloor 
ecosystems and the concerns of community members about the state of these in the Hauraki Gulf. 
Secondly, to evaluate with community members the usefulness of seafloor science storytelling in 
deepening our collective understanding of seafloor ecology. Lastly, to identify the challenges and 
opportunities in using seafloor science storytelling in working toward holistic management. This work 
is about how scientists share knowledge of the unseen ecology of the seafloor that may be of use in 
co-governance, citizen science, and working toward ecosystem-based management. 
 
Project Procedures 
This research involves taking part in an approximately one-hour focus group (group discussion) with 
Maria at the Goat Island Marine Discovery Centre at Leigh or a location convenient to you. Audio 
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recording of focus groups is essential to the research and cannot be stopped. Maria will also be taking 
hand-written notes. You will be asked to answer some questions or discuss a topic concerning the 
research objectives stated above. There will be drawing activities if you would like to take part or take 
notes. Drawings may be published with your permission to demonstrate diverse understandings of 
ecosystems. Maria will present stories about soft sediment functioning and the role of some animals 
in this functioning using imagery, diagrams, and maps. 
As compensation for travel costs associated with taking part in focus groups, each participant will 
receive a twenty-dollar petrol voucher irrespective of whether they later withdraw. A grazing platter 
and drinks will be provided in focus groups as a token of gratitude.  
 
Data storage/ retention/ destruction/ future use 
The student researcher will summarize the focus group discussion. Audio recordings will be held in 
the password-locked computer of the student researcher and a copy on the password-locked 
University of Auckland server. The consent forms will only be accessible to the principal investigator 
and the research student and stored in a lockable cabinet in the principal investigator’s office. Consent 
forms will be stored separately from research data, such as hand-written notes. Data will be held for 
six years and will be used for research outputs, including an MSc thesis, presentation, and research 
articles. After this period, all data will be destroyed using a data software shredder or a manual 
shredder. Assurances have been sought from a community authority that your participation/non-
participation in focus groups will not affect your relationship with the community organization.  
 
Right to Withdraw from Participation 
Participants have the right to withdraw from the research study at any time without giving a reason. 
You may refuse to answer any questions by remaining silent, or you are free to leave the room without 
providing a reason and return at any time. The recording device cannot be turned off. Because of the 
nature of the group situation, if you withdraw from the research, the information you have 
contributed up to that point cannot be withdrawn. 
 
Anonymity and Confidentiality 
You may choose to be identified by name in research outputs. If you do not wish to be identified, the 
researcher will assign a pseudonym or generic descriptor to your information and this used in research 
outputs. Confidentiality cannot be guaranteed because of the nature of the focus groups and the 
research location. Even if participants are not identified by name, they may become identifiable 
because of the information they provide. Participants will be asked not to disclose information shared 
in focus group discussions or information about other participants.  
 
Contact Details  
Please feel free to contact the team if you require more information about the study. We recommend 
you keep a copy of this document for future reference. 
 

Student Researcher: Maria Martin 
Masters Student, School of Environment, Institute of Marine Science, University of Auckland 
mmar415@aucklanduni.ac.nz   

Supervisor: Karen Fisher 
Senior Lecturer, School of Environment, University of Auckland 
k.fisher@auckland.ac.nz 
+64 9 923 8410 
 
Supervisor: Simon Thrush 
Director Institute of Marine Science 

mailto:mmar415@aucklanduni.ac.nz
mailto:k.fisher@auckland.ac.nz
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simon.thrush@auckland.ac.nz 
+64 9 923 7406 
 
Co-investigator: Stefano Schenone 
s.schenone@auckland.ac.nz 

Head of Department: Associate Professor Julie Rowland 
School of Environment, University of Auckland 
j.rowland@auckland.ac.nz 

 
UAHPEC Chair contact details: 
For any queries regarding ethical concerns, you may contact the Chair, The University of Auckland 
Human Participants Ethics Committee, Office of Research Strategy and Integrity, The University of 
Auckland, Private Bag 92019, Auckland 1142.  
Telephone 09 373-7599 ext. 83711. Email: humanethics@auckland.ac.nz 
 

Approved by the University of Auckland Human Participants Ethics Committee on 14 July 2021 for 
three years. Reference Number 22713 
 

mailto:humanethics@auckland.ac.nz
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Appendix D: Focus group consent form 

[date] 

 

CONSENT FORM  
Community Member (Focus Group) 

THIS FORM WILL BE HELD FOR 6 YEARS 

 
Project title: The social-ecological dimensions of marine storytelling  
Name of Principal Investigator/Supervisor (PI): Dr Karen Fisher, k.fisher@auckland.ac.nz 
Name of Co-investigator(s): Professor Simon Thrush (co-supervisor), simon.thrush@auckland.ac.nz  
Dr Stefano Schenone, s.schenone@auckland.ac.nz 
Name of Student Researcher(s): Maria Martin mmar415@aucklanduni.ac.nz 
 
I have read the Participant Information Sheet, have understood the nature of the research and why I 
have been selected. I have had the opportunity to ask questions and have had them answered to my 
satisfaction. 
 

• I agree to take part in this research. 

• I agree that the focus group will be audio recorded and that in agreeing to take part in the 
research, I am also agreeing to being recorded. 

• I understand that I am free to withdraw my participation at any time without giving reason, 
but information I have contributed up to that point cannot be withdrawn. 

• I will respect other participants and keep focus group discussions and membership 
confidential, but I understand that others may not comply with this request. 

• I wish to be identified in research outputs: (please circle) yes/no. I understand that if I do not 
wish to be identified, the researcher will assign a pseudonym or generic descriptor.  

• I understand that because of the nature of the research and the research location, it is 
possible I may become identifiable because of the information I provide. Therefore, 
confidentiality cannot be guaranteed. 

• I give/do not give permission for my drawings to be published in research outputs (please 
circle).  

• I understand that the community head has given assurances that my relationship with the 
community organization will not be affected if I wish or do not wish to participate.  

• I wish/do not wish to receive a twenty-dollar petrol voucher as compensation for travel 
costs (please circle).  

• I understand food and drink will be provided during interviews as a token of gratitude.  

• I wish/ I do not wish to receive a summary of findings, which can be mailed to me at this 
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email/postal address: _______________________________ 

• I understand that data will be destroyed after a period of 6 years.  
 
Name: __________________________________ 

Signature: _______________________________ Date: _______________ 

 
 

Approved by the University of Auckland Human Participants Ethics Committee on 14 July 2021 for 
three years. Reference Number 22713 
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Appendix E: Email invitation 

[date] 

 
Dear community member,  
 

My name is Maria and I am a master’s student at the University of Auckland, working with 

Professor Thrush and Dr Stefano Schenone (Institute of Marine Science) and Dr Fisher (School 

of Environment). 
 

I would like to invite you to take part in a group discussion or interview, whichever you prefer, 

as part of my thesis in Environmental Management. I am seeking community members who 

are interested in the management of their local coasts, are involved in their community’s events, 

and attend meetings. Participation in this study is voluntary, and you may refuse to participate 

or withdraw at any time.   

My research is investigating how marine ecology storytelling using novel technological 

resources can empower communities to work toward holistic management. This study is about 

how scientists share knowledge of the unseen ecology of the seafloor that may be of use in co-

governance agreements, citizen science, and working toward ecosystem-based management. 

Group discussions or interviews will involve talking about our collective understandings of    

soft sediment ecosystems and the concerns of community members about the state of these in 

the Hauraki Gulf. They will also involve discussions about the usefulness of seafloor science 

resources and function stories in deepening our collective understanding of seafloor ecology 

and identifying the challenges and opportunities in using seafloor function stories and resources 

in working toward holistic management. You are invited to take part in drawing activities if 

you wish. 

Drinks and a delicious grazing platter will be provided as a token of gratuity. Twenty-dollar 

petrol vouchers will be given as compensation for your travel costs.  

 

I have attached the participant information sheet for this research with this email for further 

information.  

 
If you would like to participate or have any questions, please do not hesitate to contact 

me, Maria Martin via mmar415@aucklanduni.ac.nz. 

 

I will send an email invitation follow-up after 7 days. 
 

I appreciate your time, 

mailto:mmar415@aucklanduni.ac.nz
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Maria Martin  

BSc Ecology & Zoology  

Masters candidate - Environmental Management 

Institute of Marine Science 

School of Environment 

University of Auckland 
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Appendix F: Question schedule 

PART 1 

Questions for objective one. These questions ask how people understand soft 

sediment ecosystems, and the concerns about these in the Hauraki Gulf. The 

idea is to gain an understanding of different views. People are invited to draw or 

share images if they would like to communicate that way. 

• Do you have any stories to share about your relationship with your local estuary or 

harbour?  (Experiences, encounters with animals and sediments you would like to 

share). 

• What motivates you to take part in your local coast care group? Why are you 

passionate about this environment? 

• Have you thought about the connections between your local estuary/harbour and the 

wider Hauraki Gulf? 

• Have you observed any organisms in estuary/harbour sediments? Are they/how are 

they important? What do you think is their role in ocean ecosystems? 

• Do you have any concerns about your local estuary/harbour, the organisms that live 

there? (other people for example) 

• Have you noticed any changes? 

• We can define soft sediment functioning as how the biological, physical, and 

chemical components work in moving matter within the ecosystem to generate life. 

What are some essential functions of soft sediments, and are/how are soft sediment 

organisms connected to these? (these could contribute to wellbeing, ecosystem 

services) 

•  Do you have any concerns about soft sediment functioning in the wider Hauraki 

Gulf? 

• Are these concerns connected? If yes, how so? 

 

PART 2: The hidden world and the system of connections 

 

Questions for objective two: Evaluating and learning together. After presenting 

the story, participants are asked about the usefulness of these in deepening our 

collective understanding of soft sediments.  

• Does my way of explaining, my story, add to your understanding of seafloors? In 

what way? Are stories a useful way for getting people to think about the 

interconnectedness of marine systems?  

• Does science tell good stories about the ocean? If not/if yes, why do you think this is 

the case? Do you think stories make it easier for people to understand complex ideas? 

• Do you think science stories could help someone understand some of the hidden 

processes occurring and how they are connected to the wider biosphere and ecosystem 

services? 
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• Can stories empower communities? 

• Is storytelling (using images, models) a useful way to communicate about seafloors 

and the animals that live in sediments to deepen our understanding of unseen 

processes? 

• What makes a good story that captures minds and hearts – to engage all the senses, 

and how can this be applied to ecological storytelling/ transfer of ecological 

knowledge to empower community groups by deepening our collective 

understanding. Relationships 

• What kind of stories about soft sediments work best to: 

o Broaden our thinking? (holistic = from seafloor, to pelagic system to 

atmosphere) 

o Motivate people to act? 

o Gain the support of the unconvinced or unaware? How would you tell 

stories to engage people who may be unconvinced/uninterested in soft 

sediment organisms and functioning? (For the restoration and conservation 

of the Gulf, your community objective). 

• Using storytelling, do you think you could explain to someone how important these 

unseen processes are?  

 

Questions for objective three: Reflection. Participants will be asked about the 

Challenges and opportunities of using function stories and technological 

resources in working toward holistic management in their local communities. 

Opportunities: 

• How could these soft sediment stories be improved/made more engaging for 

deepening your science understanding of soft sediments? 

• Could the resources and stories be used in your community organisation? What may 

be the opportunities for these in your use? Specifically, in: 

➢  Education 

➢ awareness-raising, motivating? (Kolandai et al (lee) 2020) 

➢ infographic making 

➢ others? 

•  What uses may they have in collaboration, co-governance?  

Challenges: 

• What are the challenges in using these stories and resources when trying to approach 

holistic management? (for example, in communicating in collaborative assignments?) 

• Are functional concepts difficult to understand? What makes it tricky? What makes it 

easy? 

• Is the imagery difficult to understand/use? 

• What do you think are (if any) barriers that would stop people from engaging with the 

stories and imagery resources in your community organisation and beyond it? 
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