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Abstract. This work describes early engagement with 21 First Nations or alliances, that represent 41 Nations, in British 10 

Columbia, Canada. Geological researchers conducted this work as a case study to assess the feasibility of carbon storage in 

serpentinite rocks. The priorities for engagement were to inform people about the project idea and its implications, get consent 

for geological fieldwork, have a discussion, and start building relationships before discussing any future development plans. 

Aside from the geology and logistics of a site for a carbon storage project, the permitting and acceptance by the local 

community and the traditional lands‘ rightsholders are needed for a successful project.  15 

 The engagement levels and timelines varied from short phone calls to emails and video meetings. The general 

reception was positive, and people showed an interest and appreciated being contacted early. Common areas of discussion 

were water quality, salmon habitat, and involving the youth. This work outlines the first step for engagement, and further work 

will be done if a proposed CO2 storage project is to proceed. 

 20 

1 Introduction 

One of the initiatives that is needed to reach global climate goals is to capture CO2 and store it safely and permanently 

(IPCC, 2021; Fuhrman et al., 2024). This can be conducted via mineralization in mafic formations, such as basaltic rocks, as 

has been demonstrated using the Carbfix technology (e.g. Snæbjörnsdóttir et al., 2020), in ultramafic formations, such as 

serpentinite (e.g. Goff and Lackner, 1998; Kelemen et al., 2011), or in sedimentary rocks via conventional storage methods 25 

(e.g. Furre et al., 2017). This can be done in combination with other industries, for example geothermal production (e.g. 

(Buscheck et al., 2016; Marieni et al., 2018; Medici et al., 2023). Furthermore, carbon dioxide removal (CDR) and carbon 

capture and storage (CCS) must be initiated and operated in a just way for local communities (e.g. Bushman and Merchant, 

2023; Goldberg et sal., 2023). Community acceptance can often be increased by good communication practices and knowledge 
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transfer (Desbarats et al., 2010; Wallquist et al., 2010; Brunsting et al., 2011a; Wallquist et al., 2012; Haug and Stigson, 2016; 30 

Eberenz et al., 2024).  

Research and practice have shown that to get a successful carbon storage project implemented, it is critical to have 

acceptance, support, and partnerships with local communities throughout the project (Anderson et al., 2012; Carbon Business 

Council, 2023; Satterfield et al., 2023; Bushman, 2024). Engagement with local communities at early stages of carbon storage 

projects are critical to address concerns that may lead to delays. Examples of where community support led to a stop or halt in 35 

projects include the ocean alkalinity project in Cornwall, England (Weeks, 2023), the CO2 injections in Barendrecht, 

Netherlands (Brunsting et al., 2011b), and In Salah, Algeria (Verdon et al., 2015; Carbon Capture and Sequestration 

Technologies program at MIT, 2016). 

Many areas globally that host volumetrically large mafic or ultramafic formations where a carbon storage project via 

mineralization could be done are on Indigenous lands, such as in interior British Columbia (B.C.), Canada (e.g. Mitchinson et 40 

al., 2020). Currently, no large-scale carbon storage project has been implemented in B.C. but it is being explored (e.g. 

Geoscience BC, 2023; CICE, 2024; Solid Carbon, 2024). Other projects in B.C. include acid gas (H2S and CO2) injected for 

disposal in sedimentary rocks (Bachu and Gunter, 2005) and forest carbon emission offsets have been generated (Coastal First 

Nations, 2022; Connolly, 2022). For a carbon storage project, Indigenous Peoples will be affected and have the opportunity to 

benefit, such as is also the case in renewable energy or mining projects (Schlosberg and Collins, 2014; Dharapak, 2022; 45 

Parmenter et al., 2023; Jones, 2024). Both B.C. and Canada have now endorsed the United Nations Declaration on the Rights 

of Indigenous Peoples (UNDRIP) which includes free, prior and informed consent for projects (British Columbia, 2019; 

Government of Canada, 2024b). As has been discussed extensively, for example at the First Nations Major Project Coalition 

conferences (FNMPC Conference, 2023), shared decision-making and equity partnerships are the way forward and the first 

step for that is engagement (Wilson-Raybould, 2022).  50 

This study presents a case of early engagement with First Nations in B.C. for fieldwork and a project concept of carbon 

storage in serpentinite rocks (e.g. Geoscience BC, 2024). The priorities for engagement were to inform people about the project 

and its implications, get consent for fieldwork, generate discussion, start building relationships, and provide understanding 

before any development is proposed. Early engagement can be challenging to navigate, takes time, needs self-reflection, and 

is vital to starting a project (e.g. Haggart et al., 2011; Smith and McPhie, 2022). 55 

2 Background of project 

The Carbfix CO2 storage technique has been proven in basaltic rocks in Hellisheidi, Iceland (e.g. Snæbjörnsdóttir et al., 

2020). The CO2 can either be captured from point source emissions or captured directly from the atmosphere. The CO2 is then 

dissolved in water and injected into shallow rock formations, where it reacts with the rock and forms safe and permanent 

carbonate minerals (e.g. Snæbjörnsdóttir et al., 2020) within two years (Matter et al., 2016; Clark et al., 2020). One of the 60 

reasons to study if serpentinite can work for this method is to open up new areas around the world not previously considered 



3 

 

for geological CO2 storage, which increases the opportunities to pair sinks and sources, and effectively decreases transport 

costs. 

The project concept is to find a place in B.C. to research the feasibility of serpentinite for CO2 storage via shallow injection. 

This project is a collaboration between researchers at the University of British Columbia (UBC), Geoscience BC and Carbfix. 65 

The location primarily depends on 1) the geology, a volumetrically large serpentinite is present; 2) the logistics, such as 

electricity, a water source and access; and 3) permitting and acceptance by the local community and traditional land owners 

and rightsholders for fieldwork, drilling and a pilot injection. Work to date has revealed many areas in B.C. that show potential 

(Mitchinson et al., 2020; Cutts et al., 2021). Three of those areas were chosen to do further work on, start early engagement 

and collect geological data.  70 

Currently, there is no clear engagement system in B.C. for geological researchers to contact local communities or 

Indigenous People and traditionally, there has been little or no engagement prior to fieldwork. This study aims to test and 

model an engagement process that would respectfully engage a relationship with Indigenous People and geologists whose 

fieldwork is on their traditional lands. With a successful process, the time and cost that needs to be put in during the planning 

stage could be decreased. Additionally, the model of engagement allows for mutually agreed project timelines and depth of 75 

engagement wanted or necessary by the communities. This model of engagement also explores perspectives of different groups 

impact fieldwork or future partnerships regarding carbon storage?   

We engaged with multiple First Nations in B.C. with traditional lands encompassing the three chosen sites. All of the sites 

are in areas where First Nations do not have treaties in place with the government, and where they have not ceded sovereign 

rights as Nations. These First Nations and alliances representing multiple Nations vary in size and history, from ca. 50 to 3000 80 

people. The objectives of the early engagement for the project were to: provide information about the project and CO2 storage 

potential; ask for consent to access the land and conduct fieldwork; ask if they have any concerns, criteria or recommendations 

for fieldwork, such as being accompanied by a representative; ask if we should reach out to any other interested groups or 

individuals; and propose collaboration or ask if there are any suggestions or recommendations for this project or potential 

future stages of research.  85 

3 Methods 

Before any community engagement was started, an engagement and adaptation process plan was set up (e.g. Gamble and 

McQueen, 2019; Association for Mineral Exploration, 2020; Office of Indigenous Strategic Initiatives, 2020; Kennedy and 

Keenan, 2023; Coastal Conservancy, 2024), summarized in Fig. 1. This work started nine months (November 2022) before 

anticipated fieldwork. Since there is no systematic engagement system in B.C. (e.g. Government of Northwest Territories, 90 

2024), it can be hard to navigate the best way for such outreach. However, some Nations have their own referral system, and 

when that was the case, we followed that process. The engagement plan included researching potential implications of the 

planned work and research, for local communities, Indigenous Peoples, and the ecosystem, while considering the 
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socioeconomic state and historical or recent work in the areas. Additionally, researching respectful engagement practices (e.g. 

Adams et al., 2014; Wong et al., 2020; Smith and McPhie, 2022; Reid et al., 2024) that included learning and reflecting on 95 

how we might have a different way of knowing or worldview than many communities (Wilson-Raybould, 2022; McGregor et 

al., 2023). An individual‘s worldview can be shaped by their culture and education and impacts presuppositions, beliefs and 

actions (e.g. De Santo et al., 2023; Oxford Reference, 2024).  

While working on this engagement process, we submitted an ethics application to the Behavioural Research Ethics Board 

within UBC (H23-02376). The Behavioural Research Ethics Board reviews research by and with Indigenous Peoples and 100 

communities including research on Indigenous lands and traditional place-based knowledge (UBC Office of Research Ethics, 

2024). As most geoscience work does not consider ethics approval, there was uncertainty around the requirements for when 

an application should be submitted. We wanted to characterize the constraints around the dissemination of the engagement 

process itself and the information gained from the Indigenous representatives we had discussions with. It was decided and 

agreed upon that for this topic, we did not need to complete the ethics review process as long as we kept Nations and 105 

representatives anonymous and did not document traditional knowledge.  

We compiled the names of communities whose land and territory encompass the field sites (e.g. First Peoples’ Cultural 

Council, 2021; British Columbia, 2023; BC Assembly of First Nations, 2024; Native Land Digital, 2024). There are 45 First 

Nations and First Nation groups within the field areas. We started reaching out seven months (January 2022) before the 

anticipated fieldwork, beginning with the First Nations alliances. When a phone number was available, a call was made to the 110 

general offices of First Nations/alliances listed within consultation areas. When the contact was by phone, either the first time 

calling or later, there was an introduction to the project and an inquiry on whom we should talk to regarding prospective 

fieldwork. In most cases, we were referred (via phone or email) to someone, such as a natural resource director or lands 

manager. When that was not the case, voice messages and/or emails to general email addresses were left. 

For these discussions, we had notes ready to guide the discussion for the phone calls, and for voice mail. For following 115 

up after phone calls or through primary emailing, we had ready a one-page description to send, listing the project background, 

prospective fieldwork, possible implications, and an offer to meet via phone or video call for further discussion (Supplementary 

Data A). In most cases, there was follow-up a few weeks later and again at a later time. 

For some Nations, there were further discussions with representative/s via a phone call or video meeting. We had prepared 

a PowerPoint with information of the project background, fieldwork objectives, timelines, maps, and implications in plain 120 

English. Topics of discussions varied in content and detail. It often included areas of priority identified by the community, 

collaboration potential, follow-up meetings for further discussion prior to fieldwork, sample collection and data storage, other 

suggestions and criteria. The timing of reaching out and conversations, who talked to, phone numbers and email addresses, 

and what was discussed were documented. Furthermore, a plan for post-fieldwork follow-up and dissemination of any work 

done, results, outcomes, and possibly future collaboration.  125 
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Figure 1. Overview of engagement plan for the project. 

4 Outcomes 

In total, there are 45 First Nations and First Nation alliances (either tribal councils, Nation alliances or joint ventures) 

represented by 25 Nations or alliances. The engagement levels that were reached are tabulated in Fig. 2. We contacted the 130 
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seven alliances first. Out of those alliances, one told us to contact the First Nations, which they represent directly, and another 

was no longer functioning. Three Nations did not respond. For the rest of the 21 Nations or alliances, that represent 41 Nations, 

we reached some phone or email conversations about fieldwork for 14 of them. Three answered that the areas were not within 

their traditional lands; for five, there were back and forth phone or email conversations; for six there were video meetings.  

 135 

Figure 2. Engagement levels and number of First Nations and alliances. The first numbers represent the number of Nations or 

alliances that represent the number within parentheses (e.g., there were 25 Nations or alliances that represent 45 Nations). 

After initial contact, through a phone call or email, we sent the general letter the same day and followed up via email two 

to three weeks later. In some cases, if we heard nothing back, we followed up again a few weeks later. Two Nations answered 

the first email after a phone call without a follow-up. Two other Nations replied that they would like to meet but did not reply 140 

again about when. For the representatives that we met for a video meeting, it happened between 3.5 to 5.5 weeks from the first 

phone call. In Fig. 3, total hours have been accumulated for the engagement process for one Nation (~43-49 hours) and the 

project in total, representing roughly 124-264 hours or 15 to 33 days. Additionally, there is an approximate timeline shown for 

the engagement process from the start of getting an engagement plan ready in November 2022 till follow-up conversations in 

May to November 2023. 145 
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Figure 3. Rough timelines and approximately total hours for the engagement process for one Nation and in total. 

Three of the Nations pointed us toward other Nations closer to the site. Some Nation representatives asked for more 

information regarding the location, on what the field plan encompassed, and when and who would to be there. The general 

reception was positive for all the conversations that took place through a phone call or video meeting. Many representatives 150 

showed an interest in the project, knowing more about opportunities, future collaboration, and how to get the youth involved. 

A few people mentioned an appreciation for being contacted so early. One discussion included the idea of having the project 

put into their newsletter. Some people expressed surprise, in a somewhat positive way, that the project was different than 

mineral exploration or mining. Common themes were around water quality and salmon habitat.  

Two Nations showed an interest in having a representative from the Nation join fieldwork. One because of possible later 155 

collaboration and to assist. However, this did not work out due to timing schedules. The other Nation sent a cultural monitor 

to join fieldwork to monitor and assist in trail finding and other logistics. Because of wildfires, the timing of fieldwork got 

changed and delayed, but the Nation reached out at the end of the summer to check in and see if we were still interested in 

coming. During planning and in the field, there were multiple discussions with the cultural monitor and others about the field 

area. This included sharing of Indigenous Knowledge, such as place-based stories, land use, animal habits, and stream, trail 160 

and outcrop locations. We will not report on these data as they are not our findings, we do not have permission from the people, 

to be respectful, and due to constraints around the ethics application from the university. The fieldwork was carried out 

successfully except for in one instance. Although we had support from the First Nation, a local individual did not support our 

work and so we halted our field studies.  
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5 Discussion 165 

5.1 Engagement levels 

The engagement for the 25 First Nations or alliances went generally well. However, the depth of engagement, discussions, 

and timelines varied between Nations, from no responses to short phone calls to multiple meaningful video meetings (Fig. 2 

and 3). This variability can have many reasons. It is recognized that First Nations, in some cases, do not have sufficient 

resources or staff to engage in all requests. Lack of responses might also reflect external impacts such as wildfire, insufficient 170 

interest or comfort in the project, or no sense of relevance (e.g. Nawaz et al., 2023). The engagement levels likely also reflect 

each Nation's different sizes and capacities.  

Engagement with 14 Nations or alliances reached a discussion about fieldwork (Fig. 2). With all of these conversations, 

the representatives showed an interest in learning more. Some representatives were excited about the benefits of storing CO2 

and the opportunities that could come with it for their Nation, especially their youth. Surprisingly, there were no negative 175 

reactions about CO2 storage, but rather questions about the implications for the water quality and fish health, similarly observed 

in other projects (e.g. Kennedy and Keenan, 2023). Some asked if we would use a helicopter for the fieldwork, if drilling were 

involved, and where we stayed and cooked. In some instances, these questions were related to possible disturbances for wildlife 

or potential partnerships with their Indigenous businesses. There was also an appreciation of being contacted so early, months 

before anticipated fieldwork, especially since we were only doing simple fieldwork, not a multiple-person team and drilling.  180 

Coming from a technical background, we were expecting questions about how this project might impact seismicity and if 

it is similar to fracking (e.g. Satterfield et al., 2023), and thus, we showed and discussed those differences. There was not much 

conversation about this but rather about how this project was mining-related. This could be because of the local geology that 

hosts mineral deposits, past experiences with mineral exploration companies in the region, and that oil and gas regions within 

B.C. are far away. Positive engagement at this time might also be due to the project being at a research stage, working with a 185 

not-for-profit, the purpose of it is climate action (e.g. Thomas et al., 2018; Cox et al., 2020), and/or being open to fieldwork 

changes, questions, and collaboration. There was more interest and support from the Nations than we expected.  

5.2 Representatives and relationships 

We talked to and met administrative assistants, referral coordinators, land managers, natural resource directors, and chiefs 

through the engagement process. These people have different roles and authorities within their Nations or alliances. During 190 

the initial outreach, they were often unsure who to forward our request to, as this kind of outreach is seemingly rare. In some 

instances, we were referred to housing or education departments, which then referred us to other departments, such as lands or 

resources.  

Similarly, which Nation or alliance took "ownership" of the project varied. Some of the alliances of Nations that we talked 

with were the spokespersons for those Nations they represent. In one instance, they brought in a representative of one of the 195 

Nations to a video meeting, and in other cases, they sent the contact information of the one or few Nations that should be 
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contacted. In another case, the alliance's representative told us to contact each Nation separately. When a conversation was 

reached, some Nation's representatives told us to contact another Nation but would like to be kept in the loop during the project 

development. On another occassion, a representative inquired if we would have a monitor from another Nation that was closer 

to the area join fieldwork; then, there would be no need for them to send a monitor. This is different than on a previous project, 200 

and fieldwork some of the authors took part in, where two Nations have traditional lands in the area, and they both sent a 

monitor for the fieldwork (Steinthorsdottir et al., 2020). Additionally, it varied if the representative we interacted with asked 

if other Nations in the area had been contacted or not. This shows how varied the relationships are between Nations due to, 

e.g. their different opinions, their history working with each other, or other reasons. Understanding the relationships within 

and between communities is complex and takes time and work (e.g. Anderson et al., 2012). 205 

There may be different reasons why the Nations that showed an interest in sending a monitor or representative to join the 

fieldwork chose to do so. One of the Nations has a consulting service and a geologist who works there who wanted to join 

fieldwork to learn about the carbon storage, what that entailed in the field, and the possibility of collaborating on a future 

project. For the other Nation that sent a cultural monitor, it seems to be their criteria for either doing research or industry work 

on the land, possibly partly because they have the resources and want to ensure that work is respectfully conducted. They 210 

showed interest in the project and discussed the possibility of collaboration. 

There are many advantages of having a representative or someone from the area accompanying fieldwork, and it should 

be recommended or even enforced on Indigenous lands, for research, government or industry purposes (e.g. Association for 

Mineral Exploration, 2020). However, this, of course, depends on each Nation and their willingness and resources. At the very 

least, approval of planned work and a discussion about the area is helpful before engaging in fieldwork. A lot of information 215 

is hard to find without local input, even with the help of Google Earth, blog posts, or news articles, such as some trails, road 

conditions, landslide damages, or recent encounters with wild animals. For our fieldwork, it benefitted us to have a 

representative joining, especially when we met a Nation’s member in the field who did not appreciate us being there 

unannounced. It immensely helped us that the representative was accompanying us and that we had engaged with and discussed 

with representatives from the other Nations whose traditional lands also encompasses the area. Additionally, a significant 220 

benefit for both the researchers and the Nations of successful engagement is having positive relationships for any future 

development and collaborations for a project.  

As has been shown by recent events, such as at the Juukan Gorge in Australia (Antar, 2023) and by the San Andres mine 

in Honduras (Radwin, 2022), people, in some cases geoscientists, have different end-goals or knowledge and that can affect 

what and where they mine or sample. This can lead to negative impacts on spiritual or archaeological sites. Furthermore, 225 

understanding different opinions and perspectives of rightsholders and stakeholders can be critical for project development 

and decision-making. Different opinions can affect trivial things such as not being allowed to sample rocks, not accessing 

roads or getting permits to drill. This might not have significant consequences at the time but can have meaningful implications 

for timelines and sunken costs, thus, for a project's success. Additionally, for the First Nations, there may be potential 

consequences in regard to Sovereign rights and further exacerbating historical trauma. 230 



10 

 

5.3 Geoscientist responsibility and role 

Research has shown that to get a successful project up and running, community support or involvement from the beginning 

of a project can help things go smoother and on shorter timelines (e.g. Wilson et al., 2016; Mathisen, 2021; FNMPC 

Conference, 2023; Jones, 2024). Community support can be achieved if the community owns and leads a project, such as the 

projects Tu Deh-Kah geothermal (Tu Deh-Kah, 2024) and Atlin’s hydropower (THEL, 2024) in northern B.C. However, what 235 

is not often incorporated in timelines is the time frame to get the community support or partnership in the beginning, the early 

engagement. As we experienced, even finding out who to talk with takes weeks to months, and the follow-ups and decision-

making take even longer (Fig. 3). It may be well known, but we want to emphasize the importance of having the discussions 

and getting the information about a potential project and its implications as early as possible to a community and having that 

information in an easy-to-understand format (e.g. Mackenzie et al., 2020). Indigenous or local communities opposition can 240 

delay or stop a project (e.g. Lavoie, 2018; Centre for Social Responsibility in Mining, Sustainable Minerals Institute, 2023). 

Geoscientists are often the first ones interacting, answering questions, and meeting the people living in the area before or 

during fieldwork (e.g. Mackenzie et al., 2020). Scientists can also have an important role in getting innovative projects up and 

running (e.g. Becattini et al., 2024). Although they are trained in many of the technical considerations for a project, they are 

not trained in socioeconomic considerations. Some considerations to keep in mind are shown in Fig. 4 and range from the 245 

global scale of climate change effects to individual opinions (e.g. Snæbjörnsdóttir et al., 2020; Huggins et al., 2023). Different 

perspectives and views might cause friction that could be improved with training in science communication, Indigenous 

socioeconomic history, and engagement practices (e.g. Eberenz et al., 2024). Typically, these aspects are not included in a 

geoscientist job description but this is changing as there is a shift happening in B.C. and elsewhere. More people are 

acknowledging that early engagement is essential and takes time. This can be seen in changes in the industry, government, and 250 

research practices (e.g. McGregor et al., 2016; Association for Mineral Exploration, 2020; Office of Indigenous Strategic 

Initiatives, 2020; Rogers et al., 2022a; FNMPC Conference, 2023; Stein et al., 2024). In the earth sciences department at UBC, 

which some of the authors are affiliated with, we have implemented a guidelines document for engagement practices with 

Indigenous People that was in part developed from this case study (EOAS Indigenous Engagement Committee, 2025). In some 

cases, there is a duty to consult, such as for federal employees (Government of Canada, 2024a) and there is the recent court 255 

decision to change the Mineral Tenure Act, the process of staking mine claims in B.C., to include Indigenous consultation 

(Abell, 2023). However, considerable work still needs to be done within geoscience to change the narrative, take responsibility 

(Gillette, 1972; Peppoloni and Di Capua, 2017), and move away from colonization practices that geosciences are in many 

ways still linked with (Sangwan, 1994; Pico, 2019; Cartier, 2021; Gewin, 2021; Radwin, 2022). Below we discuss several 

topics to improve for the geosciences.  260 
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Figure 4. Technical and socioeconomic considerations on different scales when it comes to implementing a successful carbon 

storage via mineralization project.  

5.3.1 Communication and collaboration  

A communication strategy and communicating simply, yet in-depth, to a diverse audience, is critical, can be difficult, and 265 

often needs preparatory work and flexible timing. Furthermore, it is currently not traditionally encouraged or taught within the 
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geosciences (e.g. Wong et al., 2020; Rogers et al., 2022). If researchers collaborate successfully with Indigenous Peoples, an 

essential part of that will be effective communication and dissemination before, during, and after the project starts. Even if no 

collaboration is planned, or there are not obvious implications of the project, researchers should still engage and discuss with 

the land's rightsholders.  270 

For projects such as carbon storage, early engagement outlining risks and benefits and having the local community in the 

loop from the beginning can help with project development (Brunsting et al., 2011a). Furthermore, if the community has all 

the information, they can make informed decisions and even participate in the project as project leaders or partners (Bushman, 

2024). The local community is likely to be most affected in case of gas leaks or infrastructure changes and reap the benefits of 

job opportunities and possibly project ownership. If the community is part of early and ongoing discussions, they can, for 275 

example, put agreements into place for job creation from the local community (Bushman and Merchant, 2023; Goldberg et al., 

2023; Low et al., 2024).  

5.3.2 Meaningful engagement  

To reach meaningful engagement, we first need to assess what that entails. It will look different for Nations or 

communities, types of research, and development stages of projects (Wilson et al., 2016; Plunk and Gehlert, 2018). In general, 280 

meaningful engagement means a back-and-forth conversation, including listening and involvement, and that the communities' 

needs or priorities are met in some way. That could be everything from a long phone call to several meetings, the opportunity 

to join fieldwork, sign official documents, or collaborate (Adame, 2021). As shown in this study, early engagement can take 

months, and reaching meaningful engagement can take many years. This can be a conundrum for academic researchers and 

graduate students as timelines of project scopes and funding are often relatively short, and the engagement timelines are not 285 

usually incorporated (e.g. Adams et al., 2014).  

In many instances, it was not clear which department within the First Nation was an appropriate contact to host engagement 

because the nature of engagement was unfamiliar. Additionally, the researchers’ lack of experience with engagement work 

made it, in some instances, confusing and there was uncertainty around protocols. It might be beneficial for both sides to have 

the start of engagement more streamlined, with some engagement recommendations or system (e.g. Nunavut Research 290 

Institute, 2021; Government of Northwest Territories, 2024; Government of Yukon, 2024). A streamlined system could help 

with the uncertainty of whether and when engaging with communities is appropriate. Some fieldwork research can feel like it 

falls in the cracks due to them being small or short projects, such as collecting a rock sample, picking up float samples, 

gathering water samples or non-destructive analyses or observations. Additionally, it might encourage engagement to start 

earlier, as we were told that it was a positive surprise that we reached out months ahead of time.  295 

5.3.3 Reflecting on roles  

To prepare for engagement, give yourself time to learn about communities’ values, norms and culture and how to 

communicate and behave respectfully (e.g. Wong et al., 2020; Smith and McPhie, 2022). Additionally, one needs to reflect on 
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multiple considerations (e.g. Fig. 4), perspectives, and your and others' intentions and identities. Your identity can have benefits 

and implications for first impressions, connecting with people, and interpreting the project or findings. Researchers must take 300 

time to self-reflect on their privilege before and during engagement and how it affects our worldview, the questions we ask, 

how we do research, and how we plan for and feel during fieldwork. This includes your ethnicity, gender, your educational 

background, but also who you, or the project, are affiliated with, such as a university, local community, or a company, and if 

there are any biases or stereotypes associated with them (e.g. Wilson-Raybould, 2022). Additionally, differences in specialties, 

language skills, cultural background, and what words are used to introduce the project can affect first impressions or cause 305 

friction (Smith and McPhie, 2022). We realized through this process that it is better to talk about how the project is different 

compared to other projects that may have a bad reputation from the start (e.g. fracking or mining) instead of being asked later 

because there is more uncertainty around it.  

The role of the representative/s you discuss and meet with during engagement can vary. Their past experiences with other 

researchers or their relationships with the land might affect their professional or private opinions, impressions, and/or consent. 310 

Furthermore, opinions can be different between representatives and other members of the Nation, which can affect decision-

making (e.g. Hunt, 2013; Kennedy and Keenan, 2023). For example, in one of our previous projects, where there was an active 

non-disclosure agreement with a mineral exploration company, we discussed and got consent from the Nation's chief to conduct 

fieldwork. We then had a follow-up meeting with the elders of the Nation, who had different questions and opinions. However, 

the meeting ended with an agreement and a memorandum of understanding between the Nation and the researchers. During 315 

this project, there was the example of meeting a Nation member that did not allow sampling of rocks even though the 

representatives we discussed with had previously allowed it. This clearly shows how important it is to have good 

communication skills, reach out early, and engage meaningfully.  

5.3.4 Data ownership  

For this project, we had discussions with Nation representatives about data collection and sharing and what they expected. 320 

In the follow-up plan, there is the commitment to share both the preliminary results from fieldwork and the full results when 

ready. As discussed earlier, all involved need to have the data early on to make their own decisions, initiate, or be part of a 

project (Kennedy and Keenan, 2023). This is especially important for projects that may affect local communities, such as 

leakage, oil spills or mining potential. 

The unceded, traditional and ancestral lands of many First Nations in B.C. are now on what is called “crown” land, that 325 

is, public land or waters that are “owned” by the provincial government. The discussion around who owns the land, who owns 

the right to it, and to develop it is a complicated matter that is being scrutinized (Simmons, 2022) and, in some cases, revised 

(e.g. Abell, 2023). For discussion purposes here, we focus on collecting, owning and disseminating data generated on 

traditional lands, such as geological fieldwork. That includes letting the Nations know and getting permission to collect data 

(communication and engagement), even if that data does not have any apparent implications at the time for the communities 330 

(e.g. Nyblade and McDonald, 2021). Once raw and interpreted data are collected, there can be uncertainty around who owns 
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it, how and where it is stored and shared with other stakeholders or interested parties (Gewin, 2021). Once the data has been 

written up, put into models, or compared to previous work, which often takes years, it needs to be defined where and to whom 

those interpretations go (Nyblade and McDonald, 2021; FNIGC, 2024; GIDA, 2024; USGS, 2024). Sometimes, data is 

published as part of theses or journal articles, often behind a paywall, or disappears in a notebook.  335 

5.3.5 Responsibility for climate action  

For geoscience, we study and work on many environmental and climate action topics to help society. These include 

assessing and mitigating natural hazards, finding and developing renewable energy sources (e.g. geothermal), mineral 

exploration for metals, monitoring contamination and groundwater resources, and storing CO2. Additionally, we need to 

acknowledge that geoscience is rooted in many ways in colonization practices and has a troubling history with resource 340 

extraction on Indigenous lands (e.g. Radwin, 2022). It might be the duty of today's geoscientists to use our knowledge of the 

earth systems to help with climate action projects, communicate risks and solutions, work equitably and use our platforms to 

elevate other voices, such as Indigenous and historically marginalized peoples (e.g. Peppoloni and Di Capua, 2017; 

Nwankwoala, 2019; Stein et al., 2024).  

It's a challenging task to make equitable and climate justice projects, and one of the reasons is the variability of the projects, 345 

places and groups of people. However, globally, the majority of individuals support climate action (Andre et al., 2024), 

although perceptions vary on type of carbon removal and between countries (Low et al., 2024). Groups of people can span 

researchers, collaborators, local communities, representatives that you engage with and people you meet on the way or in the 

field, companies that work in the area (e.g. mineral exploration or logging), other visitors (e.g. tourists or hunters), to 

municipalities and regional districts, and the general public (e.g. Fig. 4). These represent groups of different scale that can be 350 

slightly to heavily involved or interested in a project. This is why engaging respectfully, collaborating if applicable, and 

informing at every stage of a project is crucial (Bushman, 2024). 

5.4 Considerations and Recommendations 

There are many considerations for implementing respectful engagement processes for geological research. Here below 

are a few recommendations for researchers to build upon. 355 

1. It would benefit geoscientists to have relevant insights and training in engagement practices as applicable or to work 

together with appropriate experts. This could be as part of undergraduate education and with changes in engagement 

practices. This would include: 

a. The potential implications of your planned work and research, especially for local communities and 

Indigenous Peoples, as applicable. Additionally, effects on focus areas that communities may ask about, 360 

even if the project doesn't affect those. 
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b. It is important to bear in mind and reflect on how you might have a different way of knowing or worldview 

than many communities. This can affect communication strategy, how to approach and the selection of 

words. 

c. The current state and history of the area and community. Including any past work by geoscientists, other 365 

researchers, and relationships of other groups with the community (e.g. Wong et al., 2020; Smith and 

McPhie, 2022). Also, how the different communities work together or their relationships in the area.  

2. During engagement, inform of any background information and be ready to discuss and answer questions. Listen to 

suggestions and recommendations and present options to collaborate. Incorporate and work with communities as 

much as possible; as the quote says "Nothing about us without us" (FNMPC Conference, 2023). Additionally, follow 370 

up during engagement and post fieldwork with updates and disseminate results. 

3. In any of the relevant outputs, credit the help received, e.g. with co-authorships, land acknowledgements in 

presentations, or acknowledgements in papers. Local place names should be used on maps and in text; and be 

considerate for other recommendations from communities (e.g. Wong et al., 2020; Adame, 2021). 

4. To build a successful project, early engagement is the first step towards getting to free, prior and informed consent 375 

(e.g. Kennedy and Keenan, 2023; Reid et al., 2024) that is needed, such as within UNDRIP (British Columbia, 2019; 

Government of Canada, 2024b). Additionally, researchers are responsible for making relevant findings known to 

relevant parties. 

5. On a department-, company- and up to federal-scale, have recommended or mandatory guidelines for engagement 

with Indigenous People prior to fieldwork. This could include a list of recommendations, have it as part of an ethics 380 

review, or a provincial-wide online engagement system for researchers to get through for both early engagement and 

for deeper consultation. 

5.5 Summary and evaluation of objectives 

For this case study, we set up an engagement process that is tabulated in Figure 1. The process was successful as we got 

the support and acceptance of the First Nations for geological fieldwork at the three sites within the expected timelines. We 385 

did not hear back from a few Nations which might not be interested or do not have the resources for engagement. In one case, 

there was an exception where an individual allowed us access for observations but not sampling of rocks; the discussion greatly 

benefitted from the previous engagement with the Nations in the area and that a representative joined us for that part of the 

fieldwork.  

It takes time to engage with communities and for this project, we started engagement roughly seven months before 390 

fieldwork, and it took a total of ~124-264 hours to engage with Nations within the areas (Fig. 3). The engagement work to date 

took approximately ten months, or roughly a third of the overall project (the first author’s PhD project) that also included a 

feasibility assessment and lab work. The project is still recent, making it too early to determine whether this model of best 

practices can effectively reduce overall project time and costs. Nonetheless, we expect in the long term, the project will be 
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more successful and costs will be lower as there is more alignment with First Nations. Depth of engagement varied between 395 

representatives, with conversations reaching fieldwork discussions for the majority of the Nations (Fig. 2). Although it is 

arbitrary, one measure of success is the conversations with the First Nations whom we worked with and who thought our 

engagement was respectful and sufficient at this time.  

Lastly, there is a range of opinions within and between Nations, but for the most part, there seemed to be an interest in the 

project, both for the geological fieldwork and the proposed carbon storage project. Early conversations are valuable to start 400 

building relationships and to understand Nations’ priorities. A few of the Nations showed an interest in collaborating later on 

if the proposed project becomes a reality. The potential (positive) impacts on collaborations and the model’s long-term success 

could also be evaluated in the future as part of further research. Community participation and/or partnerships would be an 

important component of a successful carbon storage project (Fig. 4). 

6 Conclusions 405 

This paper reviews the steps taken and outcomes of early engagement with multiple First Nations in British Columbia, 

Canada. The discussions were on informing about a project concept on CO2 storage via mineralization in serpentinite and 

getting consent for geological fieldwork. We engaged with 21 First Nations or alliances representing 41 Nations or alliances 

directly or indirectly. The total timelines, hours on the engagement process, representative roles, discussion topics, and depth 

varied immensely.  410 

The general reception of engagement was positive, and First Nations representatives showed an interest in the project. 

This resulted in consented geological fieldwork and discussions with multiple Nations on implications, criteria and 

suggestions. 

Throughout the process, we keep learning and reflecting on respectful engagement practices. Additionally, on the roles of 

geoscientists, especially for CO2 storage implementation. The early engagement and the start of relationship building 415 

documented here is the first step for further work for the proposed CO2 storage project. If the proposed project continues, 

future work will include more engagement with the Nations and hopefully build toward equitable partnerships. The project’s 

success depends on many technical and socioeconomic considerations, from choosing a site to rock properties in the 

subsurface, funding, and meaningful and successful community engagement.  

Author contribution 420 

KS and SP planned the campaign. GMD, RT, and SÓS helped with conceptualization. KS prepared the manuscript with 

contributions from all co-authors. 



17 

 

Competing interests 

The authors declare that they have no conflict of interest. 

Ethical statement 425 

As discussed in the methods, we submitted an ethics application to the Behavioural Research Ethics Board within the 

University of British Columbia (H23-02376). It was decided and agreed upon that for this topic of documenting the engagement 

process, we did not need to complete the ethics review process. The agreement included keeping Nations and representatives 

anonymous and not documenting others‘ knowledge. 

Acknowledgements 430 

We would like to thank all the people that took time out of their day to discuss with us about the project. As well as the people 

who forwarded us to the right contacts and gave us contact information. Additionally, thank you to the cultural monitor who 

came with us to the field for all the help and discussions. We thank Wendy Bond, Brady Clift, Terre Satterfield, Simon Peacock, 

and Ólafur Teitur Guðnason for discussions and insights around this topic. Furthermore, two anonymous reviewers, Giacomo 

Medici, and Louise Arnal are thanked for helpful comments. 435 

Financial support 

This research was funded by a Four Year Doctoral Fellowship and NSERC Canada Graduate Scholarship – Doctoral to KS 

and an NSERC Discovery grant to GMD. 

References 

Abell, J., 2023, Gitxaala v British Columbia: B.C. mineral claim system breaches the duty to consult, 440 

(https://www.oktlaw.com/gitxaala-v-british-columbia-b-c-mineral-claim-system-breaches-the-duty-to-consult/). 

Adame, F., 2021, Meaningful collaborations can end ‘helicopter research,’ 29 June 2021 

(https://www.nature.com/articles/d41586-021-01795-1). 

Adams, M. S., Carpenter, J., Housty, J. A., Neasloss, D., Paquet, P. C., Service, C., Walkus, J., and Darimont, C. T., 2014, 

Toward increased engagement between academic and indigenous community partners in ecological research: Ecology 445 

and Society, v. 19, p. 5. 

Anderson, C., Schirmer, J., and Abjorensen, N., 2012, Exploring CCS community acceptance and public participation from a 

human and social capital perspective: Mitigation and Adaptation Strategies for Global Change, v. 17, p. 687–706. 

Andre, P., Boneva, T., Chopra, F., and Falk, A., 2024, Globally representative evidence on the actual and perceived support 

for climate action: Nature Climate Change, v. 14, p. 253–259. 450 

Antar, 2023, The destruction of Juukan Gorge, Dec 11 2023 (https://antar.org.au/issues/cultural-heritage/the-destruction-of-

juukan-gorge/). 

Association for Mineral Exploration, 2020, Indigenous Engagement Guidebook, September 2020 (chrome-



18 

 

extension://efaidnbmnnnibpcajpcglclefindmkaj/https://amebc.ca/wp-content/uploads/2020/09/AME-Indigenous-

Engagement-Guidebook-Sept-2020.pdf). 455 

Bachu, S., and Gunter, W. D., 2005, Overview of acid-gas injection operations in western Canada: Greenhouse Gas Control 

Technologies, v. 1, p. 443–448. 

BC Assembly of First Nations, 2024, First Nations in BC, (https://www.bcafn.ca/first-nations-bc/interactive-map). 

Becattini, V., Wiemer, S., and Mazzotti, M., 2024, Accelerating the climate transition through scientist-led CO2 management 

pilot projects: Nature Chemical Engineering, p. 10–12. 460 

British Columbia, 2019, Declaration on the Rights of Indigenous Peoples Act, 

(https://www2.gov.bc.ca/gov/content/governments/indigenous-people/new-relationship/united-nations-declaration-on-

the-rights-of-indigenous-peoples). 

British Columbia, 2023, Contacts for First Nation consultation areas, (https://www2.gov.bc.ca/gov/content/data/geographic-

data-services/land-use/contacts-for-first-nation-consultation-areas). 465 

Brunsting, S., Upham, P., Dütschke, E., De Best Waldhober, M., Oltra, C., Desbarats, J., Riesch, H., and Reiner, D., 2011a, 

Communicating CCS: Applying communications theory to public perceptions of carbon capture and storage: 

International Journal of Greenhouse Gas Control, v. 5, p. 1651–1662. 

Brunsting, S., de Best-Waldhober, M., Feenstra, C. F. J., and Mikunda, T., 2011b, Stakeholder participation practices and 

onshore CCS: Lessons from the Dutch CCS case Barendrecht: Energy Procedia, v. 4, p. 6376–6383. 470 

Buscheck, T. A., Bielicki, J. M., Edmunds, T. A., Hao, Y., Sun, Y., Randolph, J. B., and Saar, M. O., 2016, Multifluid geo-

energy systems: Using geologic CO2 storage for geothermal energy production and grid-scale energy storage in 

sedimentary basins: Geosphere, v. 12, p. 678–696. 

Bushman, T., 2024, Procuring with purpose: Canada’s opportunity to shape the carbon removal market: Carbon Removal 

Canada, p. 40. 475 

Bushman, T., and Merchant, N., 2023, Ready for removal: A decisive decade for Canadian leadership in carbon dioxide 

removal.: 

Carbon Business Council, 2023, CDR RDT: Carbon dioxide removal responsible deployment trainings, 

(https://www.carbonbusinesscouncil.org/rdt). 

Carbon Capture and Sequestration Technologies program at MIT, 2016, In Salah fact sheet: Carbon dioxide capture and storage 480 

project, (https://sequestration.mit.edu/tools/projects/in_salah.html). 

Cartier, K., 2021, Teaching geoscience history in context: Eos, v. 102, p. 1–11. 

Centre for Social Responsibility in Mining, Sustainable Minerals Institute, U. of Q., 2023, The changing arctic and just energy 

transitions: Exploring patterns of community consultation and consent.: 

CICE, 2024, Catalyzing carbon dioxide removal at scale - a techno-economic analysis of gigatonne opportunities.: 485 

Clark, D. E., Oelkers, E. H., Gunnarsson, I., Sigfússon, B., Snæbjörnsdóttir, S., Aradóttir, E. S., and Gíslason, S. R., 2020, 

CarbFix2: CO2 and H2S mineralization during 3.5 years of continuous injection into basaltic rocks at more than 250 °C: 

Geochimica et Cosmochimica Acta, v. 279, p. 45–66. 

Coastal Conservancy, 2024, Tips for meaningful community engagement, State of California, (chrome-

extension://efaidnbmnnnibpcajpcglclefindmkaj/https://scc.ca.gov/files/2019/04/Tips-for-Meaningful-Community-490 

Engagement.pdf). 

Coastal First Nations, 2022, Coastal First Nations Great Bear Initiatice: Carbon credits, (https://coastalfirstnations.ca/our-

land/carbon-credits/). 

Connolly, M., 2022, First Nations carbon: A BCAFN discussion paper.: 

Cox, E., Spence, E., and Pidgeon, N., 2020, Public perceptions of carbon dioxide removal in the United States and the United 495 

Kingdom: Nature Climate Change, v. 10, p. 744–749. 

Cutts, J. A., Steinthorsdottir, K., Turvey, C., Dipple, G. M., Enkin, R. J., and Peacock, S. M., 2021, Deducing mineralogy of 

serpentinized and carbonated ultramafic rocks using physical properties with implications for carbon sequestration and 

subduction zone dynamics: Geochemistry, Geophysics, Geosystems, v. 22, p. 1–23. 

Desbarats, J., Upham, M., McLachlan, C., Riesch, H., Reiner, D., Brunsting, S., De Best-Waldhober, M., Duetschke, E., Oltra, 500 

C., and Sala, R., 2010, Review of the public participation practices for CCS and non-CCS projects in Europe.: 

Dharapak, C., 2022, 54% of projects extracting clean energy minerals overlap with Indigenous lands, research reveals, Dec 1, 

2022 (https://theconversation.com/54-of-projects-extracting-clean-energy-minerals-overlap-with-indigenous-lands-



19 

 

research-reveals-195438). 

Eberenz, S., Dallo, I., Becattini, V., Holenstein, M., Wiemer, S., and Mazzotti, M., 2024, Nine recommendations for engaging 505 

with the public and stakeholders for carbon capture, transportation, utilization, and storage: Energy Research & Social 

Science, v. 118, p. 103804. 

EOAS Indigenous Engagement Committee, 2025, EOAS Field Research Guidelines for Indigenous Engagement:, accessed at 

https://www.eoas.ubc.ca/edi-and-safety/indigenous-engagement. 

First Peoples’ Cultural Council, 2021, First People’s Map of B.C., June 15 2021 (https://maps.fpcc.ca/). 510 

FNIGC, 2024, The First Nations Principles of OCAP, (https://fnigc.ca/ocap-training/). 

FNMPC Conference, 2023, FNMPC 6th annual conference: The values driven economy, (https://fnmpc.ca/conference/thank-

you-for-attending-the-fnmpc-6th-annual-conference-the-values-driven-economy/). 

Fuhrman, J., Speizer, S., O’Rourke, P., Peters, G. P., McJeon, H., Monteith, S., Aldrete Lopez, L., and Wang, F. M., 2024, 

Ambitious efforts on residual emissions can reduce CO2 removal and lower peak temperatures in a net-zero future: 515 

Environmental Research Letters, v. 19, p. 064012. 

Furre, A.-K., Eiken, O., Alnes, H., Vevatne, J. N., and Kiær, A. F., 2017, 20 years of monitoring CO2-injection at Sleipner: 

Energy Procedia, v. 114, p. 3916–3926. 

Gamble, S., and McQueen, J., 2019, Best practices for Indigenous engagement: the Canadian Commission for UNESCO’s 

Idealab, p. 1–6. 520 

Geoscience BC, 2023, Northeast BC geological carbon capture and storage atlas, 2023 

(https://www.geosciencebc.com/projects/2022-001/). 

Geoscience BC, 2024, Project concept: Pilot-scale carbon capture and storage in ultramafic rocks, 

(https://www.geosciencebc.com/projects/2022-006/). 

Gewin, V., 2021, Respect and representation - Indigenous scientists seek inclusion for their knowledge and for themselves: 525 

Nature, v. 589, p. 315–317. 

GIDA, 2024, CARE principles for Indigenous data governance, (https://www.gida-global.org/care). 

Gillette, R., 1972, Minorities in the geosciences: Beyond the open door: Science, v. 177, p. 148–151. 

Goff, F., and Lackner, K. S., 1998, Carbon dioxide sequestering using ultramafic rocks: Environmental Geosciences, v. 5, p. 

89–101. 530 

Goldberg, D. S., Nawaz, S., Lavin, J., and Slagle, A. L., 2023, Upscaling DAC hubs with wind energy and CO2 mineral storage: 

Considerations for large-scale carbon removal from the atmosphere: Environmental Science and Technology, v. 57, p. 

21527–21534. 

Government of Canada, 2024a, Government of Canada and the duty to consult, 23 02 2024 (https://www.rcaanc-

cirnac.gc.ca/eng/1331832510888/1609421255810). 535 

Government of Canada, 2024b, Implementing the United Nations Declaration on the rights of Indigenous Peoples Act, 

(https://www.justice.gc.ca/eng/declaration/index.html). 

Government of Northwest Territories, 2024, Research licence, (https://www.ece.gov.nt.ca/en/research-licensing). 

Government of Yukon, 2024, Apply for a scientists and explorers act licence, (https://yukon.ca/en/science-and-natural-

resources/research-and-monitoring/apply-scientists-and-explorers-act-licence). 540 

Haggart, J. W., Harris, J. M., and Hutton, C. A., 2011, Public geoscience to reduce exploration risk: new methods to 

characterize the basement beneath geological cover and to address community engagement in the Cariboo-Chilcotin 

region of British Columbia: Canadian Journal of Earth Sciences, v. 48, p. 861–869. 

Haug, J. K., and Stigson, P., 2016, Local acceptance and communication as crucial elements for realizing CCS in the Nordic 

region: Energy Procedia, v. 86, p. 315–323. 545 

Huggins, X., Gleeson, T., Castilla-Rho, J., Holley, C., Re, V., and Famiglietti, J. S., 2023, Groundwater connections and 

sustainability in social-ecological systems: Groundwater, v. 61, p. 463–478. 

Hunt, J., 2013, Engagement with Indigenous communities in key sectors: Produced for the Closing the Gap Clearinghouse. 

Canberra: Australian Institute of Health and Welfare & Melbourne: Australian Institute of Family Studies, p. 16. 

IPCC, 2021, Climate Change 2021 (V. Masson-Delmotte, P. Zhai, A. Pirani, S. L. Connors, C. Péan, S. Berger, N. Caud, Y. 550 

Chen, L. Goldfarb, M. I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J. B. R. Matthews, et al., Eds.): Cambridge University 

Press, In Press p. 

Jones, J., 2024, Consulting Indigenous communities on critical minerals is key to net zero ambitions, Dec 31, 2023 



20 

 

(https://www.theglobeandmail.com/business/article-consulting-indigenous-communities-on-critical-minerals-is-key-to-

net/). 555 

Kelemen, P. B., Matter, J., Streit, E. E., Rudge, J. F., Curry, W. B., and Blusztajn, J., 2011, Rates and mechanisms of mineral 

carbonation in peridotite: Natural processes and recipes for enhanced, in situ CO2 capture and storage: Annual Review 

of Earth and Planetary Sciences, v. 39, p. 545–576. 

Kennedy, T., and Keenan, J., 2023, Agreements and engagement with rightsholders in artisanal and small -scale gold mining: 

Moving from common approaches toward best practice:, accessed at PlanetGOLD/NRDC. 560 

Lavoie, J., 2018, Tsilhqot’in back in court in fight over Fish Lake as Taseko Mines readies for exploration, June 26, 2018 

(https://thenarwhal.ca/tsilhqotin-back-court-fight-over-fish-lake-taseko-mines-readies-exploration/). 

Low, S., Fritz, L., Baum, C. M., and Sovacool, B. K., 2024, Public perceptions on carbon removal from focus groups in 22 

countries: Nature Communications, v. 15, p. 3453. 

Mackenzie, S., Everingham, J.-A., and Bourke, P., 2020, The social dimensions of mineral exploration: SEG Discovery, v. 565 

121, p. 16–24. 

Marieni, C., Přikryl, J., Aradóttir, E. S., Gunnarsson, I., and Stefánsson, A., 2018, Towards “green” geothermal energy: Co-

mineralization of carbon and sulfur in geothermal reservoirs: International Journal of Greenhouse Gas Control, v. 77, p. 

96–105. 

Mathisen, H., 2021, A rare first in Canada: CIM Magazine, v. 16, p. 38–41. 570 

Matter, J. M., Stute, M., Snæbjörnsdóttir, S. Ó., Oelkers, E. H., Gislason, S. R., Aradottir, E. S., Sigfusson, B., Gunnarsson, I., 

Sigurdardottir, H., Gunnlaugsson, E., Axelsson, G., Alfredsson, H. A., Wolff-Boenisch, D., Mesfin, K., et al., 2016, 

Rapid carbon mineralization for permanent disposal of anthropogenic carbon dioxide emissions: Science, v. 352, p. 

1312–1314. 

McGregor, C., McIvor, O., and Rosborough, P., 2016, Indigenous communities and community-engaged research: 575 

Opportunities and challenges: Engaged Scholar Journal, v. 2, p. 1–15. 

McGregor, D., Latulippe, N., Whitlow, R., Gansworth, K. L., McGregor, L., and Allen, S., 2023, Towards meaningful research 

and engagement: Indigenous knowledge systems and Great Lakes governance: Journal of Great Lakes Research, v. 49, 

p. S22–S31. 

Medici, G., Ling, F., and Shang, J., 2023, Review of discrete fracture network characterization for geothermal energy 580 

extraction: Frontiers in Earth Science, v. 11, p. 1328397. 

Mitchinson, D., Cutts, J., Fournier, D., Naylor, A., Dipple, G., Hart, C. J. R., Turvey, C., Rahimi, M., and Milidragovic, D., 

2020, The carbon mineralization potential of ultramafic rocks in British Columbia: a preliminary assessment: Geoscience 

BC Report 2020-15/MDRU Publication 452, p. 25. 

Native Land Digital, 2024, Native land digital, (https://native-land.ca/). 585 

Nawaz, S., Peterson St-Laurent, G., and Satterfield, T., 2023, Public evaluations of four approaches to ocean-based carbon 

dioxide removal: Climate Policy, v. 23, p. 379–394. 

Nunavut Research Institute, 2021, Research Licensing in Nunavut, (https://www.nri.nu.ca/research-licencing-nunavut). 

Nwankwoala, H. ., 2019, Geoethics as an emerging discipline: Perspectives, ethical challenges and prospects: Earth Sciences 

Malaysia, v. 3, p. 01–08. 590 

Nyblade, M., and McDonald, J., 2021, Recognizing geology’s colonial history for better policy today: Eos, v. 102, p. 1–8. 

Office of Indigenous Strategic Initiatives, 2020, Implementing the United Nations Declaration on the Rights of Indigenous 

Peoples at UBC, (chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://iap-

2021.sites.olt.ubc.ca/files/2021/09/UNDRIP-FAQ-Doc_final.pdf). 

Oxford Reference, 2024, worldview, (https://www.oxfordreference.com/view/10.1093/oi/authority.20110803124830471). 595 

Parmenter, J., Dowell, K., Holcombe, S., and Alexander, R., 2023, Aboriginal employment outcomes at Argyle Diamond 

Mine: What constitutes success, and for whom? Resources Policy, v. 87, p. 104327. 

Peppoloni, S., and Di Capua, G., 2017, Geoethics: Ethical, social and cultural implications in geosciences: Annals of 

Geophysics, v. 60, p. 1–8. 

Pico, T., 2019, The Darker Side of John Wesley Powell, September 9, 2019 (https://blogs.scientificamerican.com/voices/the-600 

darker-side-of-john-wesley-powell/). 

Plunk, A., and Gehlert, S., 2018, What’s trust got to do with it? Ensuring meaningful community engagement: American 

Journal of Bioethics, v. 18, p. 53–55. 



21 

 

Radwin, M., 2022, Mining company destroys Indigenous cemetery during expansion in Honduras, 21 June 2022 

(https://news.mongabay.com/2022/06/mining-company-destroys-indigenous-cemetery-during-expansion-in-605 

honduras/). 

Reid, A. J., McGregor, D. A., Menzies, A. K., Eckert, L. E., Febria, C. M., and Popp, J. N., 2024, Ecological research ‘in a 

good way’ means ethical and equitable relationships with Indigenous Peoples and Lands: Nature Ecology and Evolution, 

p. 1–4. 

Rogers, S. L., Dowey, N., Lau, L., Sheikh, H., and Williams, R., 2022a, Geology uprooted! Decolonising the curriculum for 610 

geologists: Geoscience Communication, v. 5, p. 189–204. 

Rogers, S. L., Lau, L., Dowey, N., Sheikh, H., and Williams, R., 2022b, Geology uprooted! Decolonising the curriculum for 

geologists: Geoscience Communication, v. 5, p. 189–204. 

Sangwan, S., 1994, Reordering the earth: The emergence of geology as a scientific discipline in colonial India: Indian 

Economic & Social History Review, v. 31, p. 291–310. 615 

De Santo, M. K., Domptail, S. E., and Hirsch, J., 2023, How culture and worldviews shape development and our environment, 

in Degrowth Decolonization and Development: When Culture Meets the Environment: Cham: Springer International 

Publishing, p. 1–16. 

Satterfield, T., Nawaz, S., and St-Laurent, G. P., 2023, Exploring public acceptability of direct air carbon capture with storage: 

climate urgency, moral hazards and perceptions of the ‘whole versus the parts’: Climatic Change, v. 176, p. 14. 620 

Schlosberg, D., and Collins, L. B., 2014, From environmental to climate justice: climate change and the discourse of 

environmental justice: Wiley Interdisciplinary Reviews: Climate Change, v. 5, p. 359–374. 

Simmons, M., 2022, The complicated truth about pipelines crossing Wet’suwet’en territory, Oct 5, 2022 

(https://thenarwhal.ca/coastal-gaslink-map-wetsuweten/). 

Smith, C., and McPhie, M., 2022, Weaving two worlds: Economic reconciliation between Indigenous Peoples and the resource 625 

sector: Page Two Press, 186 p. 

Snæbjörnsdóttir, S., Sigfússon, B., Marieni, C., Goldberg, D., Gislason, S. R., and Oelkers, E. H., 2020, Carbon dioxide storage 

through mineral carbonation: Nature Reviews Earth & Environment, p. 1–13. 

Solid Carbon, 2024, Solid carbon, 2024 (https://solidcarbon.ca/). 

Stein, S., Ahenakew, C., Valley, W., Sherpa, P. Y., Crowson, E., Robin, T., Mendes, W., and Evans, S., 2024, Toward more 630 

ethical engagements between Western and Indigenous sciences: Facets, v. 9, p. 1–14. 

Steinthorsdottir, K., Cutts, J., Dipple, G., Milidragovic, D., and Jones, F., 2020, Origin and serpentinization of ultramafic rocks 

in dismembered ophiolite north of Trembleur Lake, central British Columbia: Geological Fieldwork 2019, British 

Columbia Ministry of Energy, Mines and Petroleum Resources, British Columbia Geological Survey Paper, v. 01, p. 

49–58. 635 

THEL, 2024, Atlin’s hydro opportunity, (https://www.atlinhydro.ca/). 

Thomas, G., Pidgeon, N., and Roberts, E., 2018, Ambivalence, naturalness and normality in public perceptions of carbon 

capture and storage in biomass, fossil energy, and industrial applications in the United Kingdom: Energy Research and 

Social Science, v. 46, p. 1–9. 

Tu Deh-Kah, 2024, Tu Deh-Kah Geothermal, (https://tudehkahgeothermal.com/). 640 

UBC Office of Research Ethics, 2024, Indigenous Research and Ethics Review, (https://researchethics.ubc.ca/behavioural-

research-ethics/indigenous-research-and-ethics-review). 

USGS, 2024, About office of tribal relations, (https://www.usgs.gov/office-of-tribal-relations/about). 

Verdon, J. P., Stork, A. L., Bissell, R. C., Bond, C. E., and Werner, M. J., 2015, Simulation of seismic events induced by CO2 

injection at In Salah, Algeria: Earth and Planetary Science Letters, v. 426, p. 118–129. 645 

Wallquist, L., Visschers, V. H. M., and Siegrist, M., 2010, Impact of knowledge and misconceptions on benefit and risk 

perception of CCS: Environmental Science and Technology, v. 44, p. 6557–6562. 

Wallquist, L., Seigo, S. L., Visschers, V. H. M., and Siegrist, M., 2012, Public acceptance of CCS system elements: A conjoint 

measurement: International Journal of Greenhouse Gas Control, v. 6, p. 77–83. 

Weeks, J., 2023, Protesters urge caution over St Ives climate trial amid chemical plans for bay, Apr 17 2023 650 

(https://www.theguardian.com/uk-news/2023/apr/17/protesters-urge-caution-over-st-ives-climate-trial-amid-chemical-

plans-for-bay-planetary-technologies). 

Wilson-Raybould, J., 2022, True reconciliation: How to be a force for change: McClelland & Stewart, 352 p. 

Formatted: Spanish (Colombia)



22 

 

Wilson, E., Best, S., Blackmore, E., and Ospanova, S., 2016, Meaningful community engagement in the extractive industries: 

Stakeholder perspectives and research priorities:, accessed at International Institute for Environment and Development 655 

at https://pubs.iied.org/16047iied?a=E Wilson. 

Wong, C., Ballegooyen, K., Ignace, L., Johnson, M. J., and Swanson, H., 2020, Towards reconciliation: 10 Calls to Action to 

natural scientists working in Canada: Facets, v. 5, p. 769–783. 

 


