
Incorporating Metlakatla First Nation knowledge, 

perspectives, and values into ecocultural restoration of 

clam gardens 

by 

Emily Spiler 

B.E.S., University of Waterloo, 2017 

Project Submitted in Partial Fulfillment of the 

Requirements for the Degree of 

Master of Resource Management 

in the 

School of Resource and Environmental Management 

Faculty of Environment 

Project No: 776 

© Emily Spiler 2021 

SIMON FRASER UNIVERSITY 

Fall 2021 

 

 

Copyright in this work rests with the author. Please ensure that any reproduction  
or re-use is done in accordance with the relevant national copyright legislation.  



ii 

Declaration of Committee 

Name: Emily Spiler 

Degree: Master of Resource Management 

Title: Incorporating Metlakatla First Nation knowledge, 
perspectives, and values into ecocultural 
restoration of clam gardens 

Project No: 776  

Committee: Chair: Tyla Crowe 

Master of Resource Management Candidate 

 Murray Rutherford 

Supervisor 
Associate Professor Emeritus, Resource and 
Environmental Management 

 Anna Usborne 

Committee Member 
Metlakatla Stewardship Society, Strategic 
Stewardship Initiatives 

  

  



iii 

Ethics Statement 

 

 



iv 

Abstract 

The field of restoration ecology has historically been guided by the Western science paradigm, 

and often restoration activities have been conducted without consideration for local Indigenous 

people and their perspectives, knowledge, and interests. “Ecocultural restoration” offers a robust 

model for restoration in Indigenous contexts, where social and cultural revitalization goals and 

Indigenous knowledge can be deliberately incorporated in restoration initiatives. In a research 

partnership with Metlakatla First Nation, I pursued three research objectives: 1) Investigate the 

perspectives of Metlakatla clam harvesters on the condition of butter clam populations in 

Metlakatla Territory; 2) Investigate the perspectives of members of the Metlakatla First Nation 

on clam gardens and clam garden restoration; and 3) Develop a clam garden decision guide to 

inform decisions about potential management or restoration actions for clam beaches in 

Metlakatla Territory. Metlakatla knowledge, perspectives and values were elicited in focus 

groups and interviews, and structured decision-making was used to explore three pathways 

(restore an existing clam garden, build a new clam garden, or continue current practices) and 

their ability to meet Metlakatla goals. Using this analysis, I developed a Clam Garden Decision 

Guide to inform Metlakatla’s decisions on restoring clam beaches using traditional clam garden 

practices. Restoring clam gardens is a practical and feasible action that could help to manage 

and improve the condition and habitat of butter clams in Metlakatla Territory, and guiding 

principles for effective ecocultural restoration could be used by Metlakatla and other Indigenous 

communities seeking to implement ecocultural restoration initiatives. 

 

Keywords:  cumulative effects; Indigenous Knowledge; ecocultural restoration; restoration 

ecology; environmental decision-making; traditional ecological knowledge 
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Chapter 1.  
 
Introduction 

1.1. Background  

Restoration ecologists guided by the Western science paradigm have often conducted 

restoration activities without consulting local Indigenous people for their perspectives, 

knowledge, and interests (Senos et al., 2006). Some scholars argue that in many cases a solely 

Western science approach does not lead to effective and long-lasting restoration solutions, 

particularly in settings where Indigenous people are present or affected (Cross et al., 2019; 

Higgs 2005; Uprety et al., 2012; Zedler & Stevens, 2018). The leadership of Indigenous 

peoples, with intimate knowledge of and relationships with their territories, is critical to 

revitalizing social-ecological systems (Berkes, 2012; Fischer et al., 2020; Robinson et al., 2021). 

Ultimately, restoration should be about more than just restoring physical conditions, but also 

about considering human use and management of the environment in order to re-establish a 

sustainable relationship to place (Senos et al., 2006). 

As Indigenous people reclaim sovereignty, rights, and title to the land, restoration is an 

essential tool to recover or revitalize social and cultural practices and traditional knowledge in 

tandem with efforts to restore interrelated ecological systems (Fischer et al., 2020). Non-

indigenous ecologists must recognize Indigenous people’s influence on shaping the land; thus, 

the process of restoring a species or habitat should include rebuilding knowledge and language, 

and reintroducing Indigenous management practices (Senos et al., 2006; Thompson, 2020). 

Restoration practitioners have the opportunity and responsibility to adopt a more balanced and 

ethical approach that accounts for Indigenous people’s traditional management practices, 

expertise, and stewardship role (Robinson et al., 2021). The success of many restoration 

projects will depend on Indigenous and non-Indigenous restoration practitioners engaging and 

working effectively together with each other and with local communities, through Indigenous-led 

initiatives, restoration partnerships, and other collaborative environmental planning processes 

(Robinson et al., 2021). 

“Ecocultural restoration” offers an approach to incorporate Indigenous values, 

perspectives, preferences, and knowledge in restoration planning, resource management, and 
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environmental decision-making (Higgs & Martinez, 1996; Fischer et al., 2020; Rogers-Martinez, 

1992). Coined by Rogers-Martinez (1992), the term "ecocultural restoration" (also sometimes 

referred to as "biocultural restoration") refers to the deliberate incorporation of cultural aspects 

into ecological restoration, where restoring dynamic ecosystems and revitalizing human cultures 

are guided by Indigenous and local knowledge (Diver, 2017; Fischer et al., 2020). Ecocultural 

restoration offers a robust model for restoring ecosystem health and function while also 

supporting social and cultural systems (Senos et al., 2006). Case studies of ecocultural 

restoration can provide restoration ecologists and resource managers with best practices and 

methods to incorporate Indigenous knowledge into multiple phases of restoration work (e.g., 

Augustine & Dearden 2014; Gomes 2013) and to partner with Indigenous communities in ways 

that respect Indigenous rights in decision-making and rights and title to the land (Robinson et 

al., 2021).  

In this research, I apply ecocultural restoration principles to develop a decision guide for 

Metlakatla First Nation (Metlakatla) concerning the restoration of clam beaches in Metlakatla 

traditional territory on the northwest coast of British Columbia. I collaborated with Metlakatla to 

assess the potential of clam garden restoration as a practical and feasible management action 

to improve the conditions and habitat of butter clams (Saxidomus gigantea), a highly valued 

ecosystem component for the Metlakatla people. The Metlakatla have designated butter clams 

as a high-priority value for monitoring and management under the Metlakatla Cumulative Effects 

Management (CEM) Program (Metlakatla Stewardship Society, 2019). The CEM Program has 

been developed jointly by Metlakatla managers and researchers from Simon Fraser University 

(SFU).  

I began my research by reviewing the literature on ecocultural restoration, including case 

studies of restoration in Indigenous communities, as well as literature on clams, clam gardens 

and previous cases of clam garden restoration. Next, I conducted focus groups and interviews 

with Metlakatla members to learn their perspectives, values, and knowledge related to the 

current and historical condition of butter clam populations, clam harvesting practices, and clam 

garden restoration.  I also consulted experts involved with clam garden restoration projects in 

other settings. I used this information to develop a “Clam Garden Decision Guide” for Metlakatla 

Council and managers to use in choosing whether, where and how to restore clam beaches.  

The decision guide and recommendations from my research are designed to inform 

Metlakatla's approach to implementing potential management actions for butter clams as part of 
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the CEM Program. In addition, my research offers guidance that may interest other Indigenous 

communities considering clam garden restoration in their own territories. More generally, my 

research 1) provides a unique example of ecocultural restoration planning as part of an 

Indigenous Cumulative Effects Management program, and 2) further develops and 

demonstrates methodology to assist social scientists in understanding links between cultural 

traditions, cumulative effects, threats to culturally important species and ways of restoring or 

managing habitat. 

1.2. Metlakatla First Nation and Clam Garden Restoration  

1.2.1. Metlakatla First Nation 

The Metlakatla First Nation has approximately 986 members (total registered in 2019); 

they are descendants of the nine tribes of the Coastal Tsimshian people in the North Coast 

region of British Columbia (BC) (Indigenous and Northern Affairs Canada, 2019; Metlakatla First 

Nation, 2010). The Territory of the Metlakatla is located in the Great Bear Rainforest and 

encompasses approximately 20,000 km2 of land and sea, including approximately 2,575 km of 

shoreline (Figure 1). Metlakatla Village, home to approximately 89 on-reserve members, is a 

boat-accessed community located five kilometers northwest of the city of Prince Rupert 

(Indigenous and Northern Affairs Canada, 2019; Metlakatla First Nation, 2010).  
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Figure 1. Metlakatla First Nation Territory on the north coast of B.C.  
Metlakatla Stewardship Society, 2019 

The Metlakatla First Nation administration has four main departments (Metlakatla First 

Nation, 2010):  

1. Metlakatla Governing Council acts as the primary governing unit responsible 
for delivering social services to Metlakatla members;  

2. Metlakatla Development Corporation oversees economic development 
initiatives for the Metlakatla First Nation;  

3. Metlakatla Stewardship Society (MSS) works to protect the lands, waters and 
resources of Metlakatla Territory; and  

4. Metlakatla Treaty Office is responsible for treaty negotiations with provincial 
and federal governments.  

MSS, including its Marine and Aquatic Resources group (MAR) and Metlakatla 

Guardians, supports all work related to the butter clam value of the CEM Program.  

1.2.2. Cumulative effects on Metlakatla butter clams 

In response to development activity within Metlakatla Territory, Metlakatla First Nation 

initiated the CEM Program in 2014. Cumulative effects refer to changes to the environment or 

human well-being from past, present, and future development projects and human activities 

(Metlakatla Stewardship Society, 2019). The goal of the Metlakatla CEM Program is to manage 
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and improve the condition of priority Metlakatla values (Metlakatla Stewardship Society, 2019). 

This is achieved by monitoring the status of priority values using defined indicators, and 

establishing management triggers and actions to proactively respond to cumulative change in 

Metlakatla Territory over time (Metlakatla Stewardship Society, 2019). To achieve the program 

goals, Metlakatla is undertaking a four-step approach: (1) identify priority values and select 

indicators, (2) assess current conditions of values, (3) develop management strategies centered 

on tiered management triggers and actions, and (4) implement monitoring, mitigation, and 

management strategies. More information on the Metlakatla CEM Program is provided in 

section 4.3. 

1.2.3. Butter clam value 

The current focus under the environmental pillar of the CEM Program is on the marine 

environment. Metlakatla First Nation is a marine-oriented community that relies heavily on 

marine resources for traditional, cultural, social, and economic purposes. Much of the 

development currently expected in Metlakatla Territory will likely impact the marine system. 

Butter clams were selected as a high priority value in the CEM Program because they are an 

important resource for the Metlakatla people for historic as well as current and future purposes, 

including food, social, and ceremonial use. Butter clams are also extremely sensitive to marine 

pollution and contamination, making them excellent indicators of water quality (King & Day, 

2014).  

After butter clams were selected as a high-priority value, SFU researchers and 

Metlakatla staff began working to understand the status of butter clams within Metlakatla 

Territory. Population density (individuals/m2) was chosen in the CEM Program as the condition 

indicator for butter clams. The CEM Program aims to determine the current condition through 

ongoing clam surveys and interviews with Metlakatla harvesters. More information about the 

current status of butter clams can be found in the Clam Garden Decision Guide (Chapter 4 of 

this report). Overall, the broad desired goal for butter clams, as defined by the Metlakatla CEM 

Working Group, is as follows: "to protect and improve the health and abundance of bivalve 

populations for the continued harvesting by Metlakatla First Nation" (Metlakatla Stewardship 

Society, 2019).  
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1.2.4. Clam garden restoration as butter clam management  

The CEM Working group’s butter clam management strategy identifies several 

management actions involving restoration of habitat on intertidal clam beaches (Metlakatla 

Stewardship Society, 2019). One proposed action is to restore ancient clam gardens, using 

traditional knowledge and practices to improve the health of intertidal beach ecosystems. Clam 

gardens are a system of mariculture used historically by coastal First Nations in BC; these 

gardens are characterized by a rock-walled terrace and are often accompanied with beach-

tending practices such as turning over the sand (Lepofsky et al., 2015). Groesbeck et al. (2014) 

found that clam density and biomass tend to be greater in clam garden beaches than in non-

clam garden beaches. Traditional clam garden practices likely increased clam productivity by 

improving growing conditions for clams. Thus, there is a potentially valuable opportunity for the 

CEM Program to revive traditional practices and enhance butter clam conditions through a clam 

garden restoration project. 

1.3. Overview of Research Objectives  

This research project aims to assess the potential of restoring intertidal clam habitat and 

traditional clam garden practices as a management action for improving the condition of butter 

clam populations and clam habitats in Metlakatla Territory. This assessment of clam garden 

restoration as a potential management action incorporates the values, knowledge, and 

objectives of Metlakatla First Nation. The primary research objectives are as follows: 

1. Investigate the perspectives of Metlakatla clam harvesters on the condition of 
butter clam populations in Metlakatla Territory.  

2. Investigate the perspectives of members of the Metlakatla First Nation on 
clam gardens and clam garden restoration. 

3. Develop a clam garden decision guide to inform decisions about potential 
management or restoration actions for clam beaches in Metlakatla Territory. 

1.4. Overview of Research Methods 

The research methods included: 1) a review of existing information and literature on 

butter clams, clam gardens and clam beach restoration; 2) two focus groups with selected 

Metlakatla members; and 3) 14 semi-structured interviews with individual Metlakatla members 

including local clam harvesters. The Metlakatla Stewardship Society and the project team also 
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commissioned an archaeology study and report by Bryn Letham that included field surveys of 

two Metlakatla clam gardens. A video about restoring clam gardens in Metlakatla Territory was 

produced by Mark Wunsch, Greencoast Media, and Metlakatla member Jordan Leask, in order 

to provide outreach material to the community and foster engagement (Metlakatla Video, 2020) 

and two community clam digs were hosted with Metlakatla members. 

 I reviewed relevant information and literature sources on topics including: clam garden 

restoration; clam garden projects of other First Nation communities; methodologies for collecting 

and incorporating local knowledge and traditional ecological knowledge (TEK) into ecological 

restoration; and relevant Metlakatla documents. I also communicated with several clam garden 

researchers to obtain further information about clam garden restoration projects in other 

settings. Using this information, I developed a “Clam Garden Decision Guide” to inform future 

management decisions regarding butter clam habitat. The intention of the Decision Guide was 

to incorporate Metlakatla perspectives, goals, and considerations into a strategic, decision-

based analysis of whether or not Metlakatla should restore a clam garden, build a new clam 

garden, or continue current butter clam management practices. The Decision Guide was kept 

concise to inform strategic decisions at Metlakatla, while the research I conducted is 

comprehensively documented in this report.  

1.5. Report Structure 

The general outline of this report is as follows: Chapter 2 reviews the literature, including 

trends in ecocultural restoration in an Indigenous context, benefits of ecocultural restoration for 

Indigenous communities, challenges of an ecocultural restoration approach, recommendations 

and best practices from the literature, and an introduction to clam garden restoration. Chapter 3 

is a report on the focus groups and interviews that I conducted. This chapter originated as a 

report that I prepared for the Metlakatla Stewardship Society called “Focus Group and Interview 

Summary Report for the Metlakatla Clam Garden Restoration Project.” Chapter 4 is the clam 

garden decision guide, which applies focus group and interview data, along with information 

gathered from the literature review and clam garden restoration experts, in a structured decision 

analysis of potential restoration pathways for clam beaches. I prepared this decision guide for 

Metlakatla Council and the Metlakatla Stewardship Society. Chapter 5 concludes the report, and 

in it I reflect on the project and make recommendations for the CEM Program and the broader 

field of ecocultural restoration. 
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1.6. Self-Reflection 

I acknowledge I am currently living and learning on the traditional, ancestral, and 

unceded territories of four Nations: the Sinixt, the Ktunaxa, the Secpwepemc, and the Syilx. I 

acknowledge the land on which the work for this project took place: the research sites in 

unceded Metlakatla territory, and SFU campus on the unceded territories of the Coast Salish 

peoples including the Sḵwx̱wú7mesh Úxwumixw (Squamish), səl̓ilw̓ ətaʔɬ (Tsleil-Waututh), and 

xʷməθkʷəy̓əm (Musqueam). 

This project has caused me to self-reflect on how my position affects my perspectives on 

this research. I acknowledge the biases I have as a non-Indigenous white settler when engaging 

with this topic. I grew up in “Stoney Creek, Ontario” which is in the traditional territories of the 

Erie, Neutral, Huron-Wendat, Haudenosaunee and Mississaugas. My family descended from 

Slovenian and French immigrants, and I was socialized largely around other white settlers in 

southern Ontario. I recognize that my socialization, personal background, and position of 

privilege influences my views and limits my perspectives. My interest in this research stems 

from a course on Indigenous Knowledge at the University of Waterloo taught by Peter Schuler, 

Anishinaabe Elder, and Dr. Dan McCarthy, which opened and expanded my understanding of 

the historical and ongoing role of colonialism and the importance of working with Indigenous 

peoples in the environmental field. 

Throughout the study, I took moments to recognize myself as a non-Indigenous 

researcher who is an outsider to the Metlakatla community. I acknowledge this work is a product 

of collaboration between an external research institution (SFU) and Metlakatla (leadership, 

technical staff and members) who are the true wisdom holders of many ideas and knowledge 

shared in this work. I am grateful to have been trusted with the responsibility of communicating 

the importance of this knowledge and this work. 
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Chapter 2.  
 
Ecocultural Restoration 

This chapter begins by reviewing trends in the literature on ecocultural restoration in an 

Indigenous context. Second, I discuss the literature on the challenges of ecological restoration 

in Indigenous settings. Third, I discuss recommendations for ecocultural restoration in practice 

found in the literature. Fourth, I review five case studies of ecological restoration in Indigenous 

communities on the Northwest coast of North America, as well as lessons learned from these 

case studies. 

2.1. Trends: Ecocultural Restoration in an Indigenous Context 

In the past decade, there has been a rising interest in ecocultural restoration as both an 

application and a topic of study. Leading international organizations like the United Nations and 

the Society for Ecological Restoration have called attention to the immense scale of 

environmental degradation in the world and the urgent need for ecological recovery (MARN, 

2019; McDonald et al., 2016). Ecological and cultural restoration are desperately needed to 

protect and revitalize biological and cultural diversity. Scholars have called for an integrated 

approach to restoration that recognizes the need to balance scientific or ecological insights with 

social and cultural knowledge and goals (Cross et al., 2019; Higgs 2005; Fischer et al., 2020; 

Uprety et al., 2012; Zedler & Stevens, 2018). Resource managers are being called to recognize 

the interconnectedness of social-ecological systems and the vital role that humans play in the 

health of these systems, by integrating more holistic considerations in conservation and 

restoration initiatives (Fischer et al., 2020; Cuerreir et al., 2015).  

Indigenous communities have experienced serious cumulative losses to biological and 

cultural diversity, cultural landscapes, cultural keystone species, and traditional knowledge 

systems (Maffi and Woodley, 2010; Garibaldi and Turner, 2004; Cuerrier et al., 2015). Historical 

colonial forces and policies were a large driver of cumulative loss, including appropriation of 

land and resources and the denial of access to them, industrial and agricultural development, 

enforcement of colonial law, and forced integration into the wage economy (Turner & Turner, 

2008). Cumulative losses are particularly severe for Indigenous communities, for whom 

ecosystems are tightly linked with human wellbeing, culture, traditions, and ways of life. 
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Cumulative loss further distances Indigenous people from traditional livelihoods, making it more 

difficult to return to them and accelerating the vicious cycle of cultural transformation and loss 

(Turner & Turner., 2008).  

Of particular concern is the loss of Traditional Ecological Knowledge (TEK) systems, in 

turn negatively impacting Indigenous people's health, wellbeing, and cultural identity (Turner & 

Turner, 2008). Berkes, Colding, and Folke (2000) define TEK as a "cumulative body of 

knowledge, practice, and belief, evolving by adaptive processes and handed down through 

generations by cultural transmission, about the relationship of living beings (including humans) 

with one another and with their environment." Local knowledge (LK) refers to recent knowledge 

held by a group of peoples from a particular region, which may in some cases be nontraditional 

(Berkes, 2012). Scientific knowledge (SK) refers to the contemporary, dominant Western 

scientific approach to knowledge which follows a positivist-reductionist paradigm, characterized 

by universalism, nature:culture and subject:object dichotomy, and an instrumental attitude 

(nature as commodity) toward nature (Berkes, 2012). Berkes et al., (2000) and Lertzman 

(2010), view scientific knowledge and TEK as complementary ways of knowing, and argue that 

linking these knowledge systems can aid in the advancement of resource management 

endeavors like adaptive management, ecosystem-based management, inclusive policy-making, 

and ecocultural restoration (Diver, 2017). 

Much of the discussion about traditional ecological knowledge focuses on global trends 

of impoverishment of local and Indigenous knowledge. A comprehensive review of literature on 

global trends in LEK by Aswani et al. (2018) found that 77% of papers involving LK or TEK 

reported losses of knowledge - driven by globalization, modernization, and market integration. 

Loss of Indigenous knowledge systems exacerbates ecological loss (species, habitats, and 

biological diversity) because ecological systems are integral to Indigenous societies (Turner 

2005; Turner 2014). Indigenous Peoples often rely directly on local ecosystem services for their 

livelihoods. Degradation of local environments can negatively impact their food sovereignty, 

health, and overall wellbeing (Sangha & Russell-Smith 2017; Reyes-Garcia, 2019). Thus, 

restoring both ecosystem function and resilience – along with revitalizing culture and knowledge 

– is critical to supporting Indigenous Peoples' wellbeing (Reyes-Garcia, 2019; Sangha & 

Russell-Smith, 2017). 

Many Indigenous groups are using ecocultural restoration as a means to reverse the 

trend of cumulative losses, regain knowledge and use of important food, and rebuild food 
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sovereignty (Turner & Turner, 2008). Indigenous communities are taking steps to protect and 

revitalize ecosystems and sustain these systems with Indigenous knowledge and practices. 

Ecocultural restoration supports reinstating Indigenous land management practices and cultural 

traditions, recognizing that landscapes were shaped and maintained by Indigenous peoples 

over generations (Anderson & Barbour, 2003). In a review of relevant literature, Reyes-Garcia et 

al. (2019) illustrate how Indigenous Peoples and local communities are participating in 

restoration activities, including: (1) maintaining traditional practices; (2) restoring land degraded 

by outsiders; and, (3) joining outside groups seeking to restore ecosystems.  

Reasons for restoring ecosystems can be numerous and motivated by different 

objectives or goals (Clewell & Aronson, 2006), which may be unique to Indigenous communities' 

specific context and values. Restoration projects can address various problems or concerns 

such as loss of traditional practices or traditional knowledge, loss of species, degradation of 

habitat, loss of biological or cultural diversity, loss of valued ecosystem function, and cumulative 

effects (Diver, 2017; Failing et al., 2013; Garibaldi & Turner, 2004; Gomes, 2013, Turner & 

Turner, 2008). Benefits reported in the literature which may align with Indigenous Nations’ goals 

or values include:  

• Increased cultural use of resources (Wehi & Lord, 2017);  

• Increased income, creation of diversified livelihoods, access to natural resources (Xu 
et al., 2007, Brown et al., 2011);  

• Technical and financial support to maintain restored areas (Nguyen et al., 2017); 

• Inclusion of cultural elements such as revitalizing local traditions;  

• Increased local support for community projects (Lopez-Maldonado & Berkes 2017);  

• Increased understanding of local conditions and barriers to implementation (Senos et 
al., 2006); and  

• Improved ability of local institutions to monitor and distribute benefits (Reynolds, 
2012).  

Indigenous and local people are well-positioned to support ecocultural restoration 

because they have developed knowledge, traditions, and practices that conserve and sustain 

the resources and ecosystems (Cuerrier et al., 2015). Traditional land and resource 

management systems often support restoration and conservation goals (Berkes 2012; Berkes 

and Folke 1998; Nazarea 1999; Turner 2014). In many cases, traditional systems are 

recognized in parallel with or integrated with Western resource management approaches 
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(Cuerrier et al., 2015; Senos et al., 2006). There is also international recognition of Indigenous 

rights and title, demonstrated in the UN Declaration on the Rights of Indigenous Peoples, which 

describes Indigenous communities' rights to assert their sovereignty and revitalize traditional 

practices and knowledge (UN General Assembly, 2007).  

The value of Indigenous knowledge systems and TEK and the critical role they play in 

the field of restoration have been recognized in international mandates for the inclusion of TEK 

in ecological restoration and conservation (Ford & Martinez, 2000). Scholars argue that 

successful outcomes for restoration depend upon effective coordination of SK, TEK, and LK 

(Higgs, 2005; Uprety et al. 2012; Zedler et al., 2018). TEK and LK can support more defensible 

policy, decision-making, and political processes, and the inclusion of cultural values and social 

considerations (Higgs, 2005). Moreover, incorporating Indigenous knowledge and practices in 

ecological restoration supports can improve sustainability and cultural outcomes (Zedler & 

Stevens, 2018; Uprety et al., 2012). Additionally, the combined use of TEK and SK can 

strengthen the understanding and management of cumulative effects (Mantyka-Pringle et al., 

2017).    

Incorporation of TEK can benefit projects greatly and ultimately lead to greater 

accomplishment of restoration objectives (Uprety et al., 2012; Wehi & Lord, 2017; Senos et al., 

2006; Zedler & Stevens, 2018).  For example, integrating multiple knowledge systems can help 

accomplish restoration objectives by explaining key features of ecosystem structures, 

processes, and responses (Senos et al., 2006; Tengö et al., 2014). Therefore, integrating TEK 

is vital, especially when restoring resources that hold high social, cultural, or ecological value to 

Indigenous communities, and fostering social approval or participation (Anderson, 2001; 

Anderson and Barbour, 2003). 

Methods are starting to be developed to incorporate TEK into restoration projects 

(Uprety et al., 2012). There are several examples of restoration initiatives using TEK to provide 

crucial information about species and habitats and inform restoration planning, design, decision-

making, and monitoring (Senos et al., 2006). Traditional ecological knowledge can positively 

contribute to all phases of restoration, including: 1) knowledge of historical conditions or 

reference ecosystems; 2) knowledge of traditional land management practices and traditional 

harvesting practices for restoration; 3) species selection; 4) site selection; 5) management of 

invasive species; 6) partnership for restoration; and 7) monitoring and assessing restored 

ecosystems (Parks Canada, 2009; Uprety et al., 2012). Incorporating TEK can increase the 



 

13 

chances of successful implementation of a restoration project by aiding in partnership building 

and increasing social acceptability, economic feasibility, and ecological viability (Uprety et al., 

2012).  

However, few authors have addressed the contribution of TEK to actual ecological 

restoration policies and practices, and there is a lack of published case studies demonstrating 

successful implementation (Anderson, 2001; Parks Canada, 2009; Shebitz, 2005; Uprety et al., 

2012). Planning and decision-making using SK-based approaches have often failed to 

incorporate TEK and Indigenous values. Few case studies have illustrated effective ways to 

incorporate Indigenous TEK and LK into restoration activities. Exemplar restoration projects 

such as the restoration of cultural landscapes of Tl’chés, West Chatham Island (Gomes, 2013) 

have provided a way forward by illustrating research methodologies that allow Indigenous 

principles and values to guide restoration interventions. However, such case studies are scarce.  

2.2. Challenges of Ecocultural Restoration in an Indigenous 
Context 

Although there is a great need for ecocultural restoration, implementation can be 

challenging. For successful implementation, practitioners must consider and address a number 

of factors, including:  incorporating Indigenous values and priorities; confronting concerns and 

challenges; trust-building; ethical research practices; community involvement and inclusion; and 

connecting youth and Elders. Despite potential benefits, restoration projects have sometimes 

reported minimal or adverse effects on Indigenous Peoples' wellbeing (Boyd et al., 2007; 

Reyes-Garcia, 2019; Reynolds, 2012). Leadership of restoration initiatives must consider how 

local people will be involved, how to raise local support, how to include cultural elements into 

projects, and how projects will benefit Indigenous communities in the short-term and the long-

term (Reyes-Garcia et al., 2019). Ideally, the field of restoration ecology will move beyond 

“integration” or “inclusion” of TEK to promote Indigenous sovereignty and support Indigenous-

led restoration initiatives (Robinson et al., (2021).   

Literature has noted numerous challenges associated with integrating Western scientific 

knowledge and traditional knowledge systems. Despite the potential contributions of TEK to the 

fields of environmental management, researchers have often misapplied or misused TEK when 

attempting to contextualize it into western science paradigms (Berkes, 2012). The TEK oral 

tradition format and its place-based nature can pose challenges to restoration ecologists who 
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are accustomed to dominant scientific paradigms and methodologies, often leading to standard, 

short-term restoration strategies (Senos et al., 2006). Accessing and collecting TEK relevant to 

restoration planning can be challenging (Uprety, 2012). For example, appropriate TEK 

documentation methods must be used to ensure quality data and respect intellectual property 

rights. The role of traditional knowledge in decision-making must also be considered when 

integrating traditional and scientific knowledge (O'Flaherty, Davidson-Hunt & Manseau, 2008).  

The present and potential role and contribution of TEK in ecological restoration have not 

been well-studied (Perrow & Davy, 2002; Shebitz, 2005), and implementation of collaborative 

ecosystem restoration projects that integrate traditional knowledge has not been widely 

documented (Shebitz, 2005). Few attempts have been made to convert TEK into ecological 

restoration tools (e.g., Douterlungne et al., 2010; Kimmerer, 2000; Shebitz, 2005). Further case-

specific research is needed to strengthen and learn from the findings of exemplar studies 

bridging SK and TEK (Lertzman, 2010). Uprety et al. (2012) identify a need to develop effective 

mechanisms to incorporate traditional knowledge into ecological restoration while also 

accounting for cultural, policy, and ethical issues.  

There are also many ethical considerations that must be taken into account and 

addressed in ecological restoration. Restoration ecologists must be knowledgeable about 

ethical issues and best practices for successful collaboration with Indigenous communities. 

Ethical issues include: understanding the legacy of unethical research practices; principles of 

community engagement; building and maintaining trust and cross-cultural relationships; 

prioritizing benefits of the project to the community; data stewardship and protection of TEK 

integrity; supporting First Nations-driven goal setting; and including cultural and social goals 

(e.g., Berkes 2012). For a more extensive discussion of ethical issues, see Adams et al., (2014); 

Aswani et al., (2018); Butler (2006); Jasmyn & Lynch (2017); Matsui, (2015); Smith (2012). 

2.3. Recommendations from the Literature 

As the discussion of challenges above demonstrates, practical methodologies are 

needed for effectively implementing restoration projects with Indigenous communities. Authors 

like Garibaldi & Turner (2004) and Higgs (2005) argue that we must attempt to understand 

restoration for both human and ecological systems. Higgs (2005) highlights key human 

elements that restoration projects need to be successful, such as community support, good 

conduct and judgement, effective policy, long-term financial support, incentives and support for 
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future generations, and other factors. Researchers have argued that cultural revitalization is 

important where environmental degradation is linked to a loss of cultural values. Thus, including 

cultural elements in community-based projects may incentivize project support (Lopez-

Maldonado & Berkes, 2017). Ecological restoration should incorporate the return of cultural 

practices such as harvesting or traditional activities for Indigenous communities. Revitalizing 

traditional practices that have shaped ecosystems for millennia ultimately promotes local 

support and project success (Wehi & Lord, 2017).  

The literature strongly recommends that local people and local perspectives be included 

and engaged in all restoration phases (e.g., Parks Canada, 2009; Zedler & Stevens, 2018). 

Community engagement and participation are essential to the ecocultural restoration approach. 

The collaborating agency or practitioner must recognize the value of LK and TEK to the 

restoration process and solicit input from Indigenous groups through meaningful consultation 

and collaboration (Senos et al., 2006), or follow the leadership of Indigenous people in 

Indigenous-led restoration projects. Incorporating local perspectives ensures that restoration 

projects remain within their unique, place-based context. Restoration projects are more likely to 

be successful when local communities define the restoration priorities, goals, objectives, and 

success criteria (Clewell & Aronson, 2006). Including the community in restoration ensures that 

sociocultural objectives and indicators are included in the project, increasing the chances of 

project success (Senos et al., 2006). Long-term community investment and care for a place will 

be essential, as resource managers and scientists may leave after implementation (Senos et al., 

2006). Collaborators can promote ecocultural restoration by engaging Indigenous people in 

planning and decision-making (Zedler & Stevens, 2018). Collaborators (e.g., restoration 

practitioners) working with Indigenous communities must develop social relationships and be as 

inclusive as possible (Senos et al., 2006).  

Reyes-Garcia et al. (2019) suggest that we need to identify more clearly the factors 

leading to successful restoration projects that benefit Indigenous Peoples and local 

communities. One factor attributing to restoration success is the active local involvement in co-

designing the restoration activities affecting their territories (beyond only labor or land provision). 

The inclusion of cultural elements such as revitalizing local traditions promotes understanding of 

restoration efforts and increases local support for community projects (Lopez-Maldonado & 

Berkes 2017).  Restoration should promise sufficient short-term and long-term incentives (e.g., 

increase in resources or ecosystem services locally perceived as scarce or sustained 

employment). Technical and financial support is needed to maintain restored areas (Nguyen et 
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al., 2017).  Local institutions must monitor benefits and ensure they are distributed to local 

people (Reynolds, 2012). 

The literature also recommends using methods involving transparent decision processes 

such as structured decision-making or multi-criteria decision analysis to incorporate Indigenous 

values and voices into restoration decisions (Convertino et al., 2013; Corsair et al., 2009; Failing 

et al., 2013; Guerrero et al., 2017; Gregory et al. 2012). Structured decision-making is a 

practical and effective method for incorporating the objectives of Indigenous stakeholders and 

increasing the transparency of value-based decisions. Although there are frequent calls for 

"meaningful consultation" with Indigenous peoples, relatively few examples exist of what this 

means in a restoration context. Often during the initial planning and design phases of 

restoration, managers proceed to negotiations wherein parties are presumed to know what 

options are available, what consequences are likely, and which alternatives are preferred. An 

essential missing element is the part in the middle where the parties mutually develop 

objectives, learn about management options and their consequences, gain an understanding of 

uncertainty, and address difficult trade-offs (Gregory et al., 2012). The case study of the Bridge 

River restoration project in BC shows how it is possible to incorporate participant values into 

restoration using a structured decision-making and monitoring framework (Failing et al., 2013). 

Adaptive management (AM) is another strategy the literature recommends as a way for 

practitioners to incorporate knowledge gained in restoration planning, monitoring, and 

management processes to improve restoration outcomes (Thom, 2000). Adaptive management 

can be defined as, "a formal iterative process of resource management that acknowledges 

uncertainty and achieves management objectives by increasing system knowledge through a 

structured feedback process" (Allen et al., 2011). This approach was developed as a method to 

probe the dynamics and resilience of systems while continuing with 'management' via 

management experiments developed to enhance learning and reduce uncertainty (Allen et al., 

2011). Adaptive management aims to identify and reduce uncertainty, particularly by 

implementing management experiments or iterative cycles that promote learning and build 

knowledge over time to improve management and meet goals (Allen et al., 2011).  

The literature on AM provides detailed methodologies and best practices for multiple 

steps in the restoration process, including planning, goal setting, criteria and performance 

measure setting, monitoring and management, and iterative assessments (Thom, 2000). 

Adaptive management can be planned for in the decision-making process to create 
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mechanisms that link monitoring and management actions and create iterative learning 

feedback loops (Figure 2; Allen et al., 2011). Even in the early steps of the AM cycle, planners 

take a proactive approach to anticipate needs for monitoring, evaluating, and adjusting to refine 

management strategies. Ecological restoration projects which integrate social and 

environmental aspects, including TEK, can benefit from using long-term adaptive management 

strategies, which may mean a long-term intergenerational community approach (Berkes et al., 

2000; Senos et al., 2005; Turner 2005). 

 

Figure 2. Structured decision-making and adaptive management  
(Allen et al., 2011) 

TEK should be integrated into restoration projects, and practical methods for doing so 

should be drawn from the literature (Higgs, 2005; Senos et al., 2006; Uprety et al., 2012; Zedler 

& Stevens, 2018). Researchers need effective mechanisms to incorporate traditional knowledge 

into ecological restoration while accounting for cultural, policy, and ethical issues. Practitioners 

should identify key success elements and challenges when incorporating TEK into ecological 

restoration projects. Indeed, TEK can fill information gaps and highlight promising directions for 

management and further research, but its limitations must be fully recognized (Uprety et al., 

2012).  
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2.4. Case Studies of Ecocultural Restoration in Indigenous 
Communities on the Northwest Coast of North America 

Due to the increased study and practice of ecocultural restoration in recent years, there 

are several case studies to draw on (Diver, 2017; Failing et al., 2013; Garibaldi & Turner, 2004; 

Gomes, 2013, Turner & Turner, 2008). However, one of the gaps in the research is that there is 

no comprehensive synthesis across cases of the factors that actually determine whether a 

restoration project will be successful and provide significant benefits to local or Indigenous 

communities. Case studies can be a useful tool to increase our understanding of existing best 

practices or factors that contribute to desired outcomes. 

I reviewed five relevant case studies of ecocultural restoration projects on the 

Northwestern coast of North America. For each restoration project, I examined the methods or 

approach used, the strengths of the approach, and what made the project successful. The case 

study analysis improved my understanding of how ecocultural restoration is currently being 

practiced and helped me begin to identify factors that may contribute to successful 

implementation of restoration projects. The outcome of this case study analysis is the 

development of guiding principles for ecocultural restoration projects. After analyzing the 

strengths and weaknesses of each case study approach (detailed table in Appendix A). I 

synthesized this list to develop 12 common themes that represent best practices or “guiding 

principles” that can be used to inform ecocultural restoration projects (Table 1).  

2.4.1. Case study 1: Restoration of Camus on Discovery Island (Turner & 

Turner, 2008) 

This case study involved restoring the plant food Camus on Discovery Island, British 

Columbia and the Coast Salish activities surrounding harvest, preparation, and consumption of 

Camus. The ecocultural restoration approach focused on restoring traditional food species of 

importance to Indigenous peoples and increasing recognition of the importance of cultural 

knowledge systems upheld by the harvest of traditional foods. Rebuilding food sovereignty 

involved promoting youth involvement, and renewal of cultural knowledge transmission between 

generations.  

Ecocultural study improved the community’s understanding of complex cumulative 

factors eroding traditional harvest and knowledge systems and identified a diverse spectrum of 
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initiatives that could help reverse negative trends and regain use of food systems. A mix of 

contemporary (publications, informational videos, multimedia) and traditional methods 

(reinstating ceremonial practices, serving food at community feasts, sharing language and 

stories involving food) demonstrated the value of traditional food and harvest practices.  

2.4.2. Case study 2: Restoration of Cultural Keystone Species (Garibaldi & 

Turner, 2004) 

This case study focused on the restoration of Cultural Keystone Species (CKS), 

including Western red cedar (Thuja plicata), edible red laver seaweed (Porphyra abbottiae), and 

Wapato (Sagittaria spp.). The approach used in this case study involved using the concept of 

CKS as a focal point for restoration. The CKS concept highlights the importance of the species 

in the ethnosphere (the cultural component of the earth’s systems) and how CKS play a crucial 

role in defining cultural identity (regardless of their specific ecological roles). The CKS approach 

involves identifying and targeting one or a few cultural keystone species to provide a starting 

point to focus restoration efforts. It also provides a starting point of interest for building 

partnerships between researchers and Indigenous community members. The CKS concept 

helped restoration practitioners to incorporate cultural considerations and systems by 

recognizing humans’ influence and role in ecosystems. 

2.4.3. Case study 3: Xáxli’p Community Forest, British Columbia (Diver, 

2017) 

This case study involved an ecocultural restoration initiative of the Xáxli’p Community 

Forest (XCF). Indigenous forest management negotiations between the Xáxli’p and the B.C. 

Ministry of Forests helped establish an exclusive forest tenure for Xáxli’p over most of their 

Indigenous territory. In this ecocultural restoration approach, Indigenous communities engaged 

in science-policy negotiations to achieve more inclusive policy-making and establish community-

driven restoration plans. The development of Indigenous environmental plans through 

consensus-building allowed the Xáxli’p community to insert Indigenous values and knowledge 

into government policy and decision-making processes. Diverse methods were used in this 

approach, such as interviews and cultural mapping, hosting ecosystem-based planning 

workshops, identifying strategic pivot points and convergence of knowledge types (SK – TEK), 

and consensus-building on shared goals. The use of community-driven planning processes 

enabled Indigenous self-determination of community identities and interests. 
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2.4.4. Case study 4: Lower Bridge River restoration (Failing et al., 2013) 

This case study involved the restoration of the Lower Bridge River, a large tributary of 

the Fraser River in British Columbia (B.C.), Canada, which was dammed to produce 

hydroelectricity. Members of the working group, including the St’at’imc Nation, BC Hydro, 

Department of Fisheries and Oceans, and B.C. Ministry of Environment aimed to restore flows 

and ecological functioning of the Lower Bridge River. Restoration trials were conducted and the 

findings were used to influence the design or selection of new alternatives. This case study 

used a structured decision-making (SDM) approach as a tangible method for the St’at’imc 

Nation to explicitly incorporate traditional knowledge and values into restoration planning and 

decision-making. For example, restoration plans included important St’at’imc Nation objectives 

and values, even spiritual and cultural objectives that were hard to measure. A more detailed 

discussion of SDM can be found in Chapter 4. 

2.4.5. Case study 5: Restoration of Tl’ches cultural landscape (Gomes, 

2013) 

This case study involved restoring the rapidly changing ecosystems in the small 

archipelago of Tl’ches, coastal British Columbia. The ecocultural restoration approach used in 

this case study encouraged studying of both social and cultural factors. The author used several 

methods (historical research, semi-structured interviews, participatory observation, ecological 

field assessments, and Terrestrial Cultural Ecosystem Mapping) to study the relationship 

between the Lekwungen people and the heavily altered ecosystems, and aid in the restoration 

of Tl’ches. The collected data was used to incorporate Indigenous values, principles, and 

knowledge into planning and to guide restoration strategies. Cultural renewal strategies 

promoted a diverse set of ecological, cultural, historical, and subsistence goals (e.g. connecting 

youth and elders through restoration work to promote intergenerational knowledge transfer). 

Finally, an adaptive management approach allowed the Lekwungen people to explore 

alternative strategies to restore novel ecosystems and a heavily degraded landscape with 

cultural significance while still maintaining highly valued functions and services. The approach 

promoted adaptive learning and evolving restoration goals, such as increasing social-ecological 

resilience rather than recreating historical states of the ecosystem. 
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2.4.6. Lessons learned from case studies  

The 12 “guiding principles” for ecocultural restoration that I developed based on the 

above case studies are described in Table 1 and discussed below.  
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Table 1. Guiding Principles developed from the case study analysis 

Guiding principles for effective 
ecocultural restoration 

approach 
Description Case Studies Literature 

1. Study of social and cultural 
factors 

Holistic restoration approach that recognizes 
importance of social and cultural factors: human 
influence on ecosystems 

Diver 2017; Failing et 
al., 2013; Garibaldi & 
Turner, 2004; Gomes 
2013, Turner & Turner, 
2008 

Cross et al., 2019; Cuerreir et al., 2015; 
Fischer et al., 2020; Garibaldi & Turner, 
2004; Higgs 2005; Lopez-Maldonado & 
Berkes, 2017; Senos et al., 2006; Uprety 
et al., 2012; Zedler & Stevens, 2018  

2. Revitalization of harvest and 
food practices 

A focus on restoring important food items, food 
security, and other species used for cultural, 
social, and ceremonial purposes 

Turner & Turner, 2008; 
Garibaldi & Turner 
2004, Gomes 2013  

Bagelman, 2018; Parks Canada, 2009; 
Senos et al., 2006; Shebitz, 2005; 
Thompson 2020; Wehi & Lord, 2017 

3. Revitalization of other 
Indigenous management 
practices and traditional 
management systems 

Reinstating Indigenous management practices or 
traditions 

Diver, 2017 Anderson & Barbour, 2003; Berkes 2012; 
Berkes and Folke 1998; Cuerrier et al., 
2015; Nazarea 1999; Reyes-Garcia et al., 
2019; Senos et al., 2006; Turner 2014; 
Wehi & Lord, 2017 

4. Intergenerational knowledge 
transfer 

Youth involvement; connecting youth with elders or 
wisdom keepers 

Diver, 2017; Garibaldi 
& Turner, 2004; 
Gomes 2013, Turner & 
Turner 2008 

Berkes, Colding, & Folke, 2000; Berkes 
2012; Senos et al., 2005; Turner 2005;  

5. Study of cumulative impacts Study of negative cumulative impacts leads to 
understanding of drivers of change and barriers to 
restoration, and positive actions to address them 

Turner & Turner 2008 Mantyka-Pringle et al., 2017; Reyes-
Garcia, 2019; Sangha & Russell-Smith 
2017 

6. Inclusive and community-
driven, community planning 

Restoration is most successful where there is a 
community champion, participatory engagement, 
and local involvement  

Diver 2017; Failing et 
al., 2013; Garibaldi & 
Turner, 2004; Gomes 
2013, Turner & Turner 
2008 

Lopez-Maldonado & Berkes 2017; 
O’Flaherty et al., 2008; Parks Canada, 
2009; Reyes-Garcia 2019; Senos et al., 
2006; Zedler & Stevens, 2018;  
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Guiding principles for effective 
ecocultural restoration 

approach 
Description Case Studies Literature 

7. Focus on culturally important 
species or cultural keystone 
places 

CKS approach or similar focus on renewing and 
restoring culturally important species 

Garibaldi & Turner, 
2004; Turner & Turner 
2008; Gomes 2013 

Cuerrier et al., 2015, Garibaldi & Turner, 
2004; Turner, 2012 

8. Assertion of Indigenous rights 
and interests 

Where ecocultural restoration leads to the 
assertion of management rights, Indigenous rights 
and title, or Indigenous goals or interests 

Diver 2017; Failing et 
al., 2013;  

Bouevitch, 2016; O’Flaherty et al., 2008; 
Robinson 2021; T ipa & Nelson 2017; 
Wilson et al., 2018 

9. Identify SK and TEK 
convergences and 
complementary links 

Ecocultural restoration is strongest when able to 
identify complementary knowledge types and 
points of linkage  

Diver 2019; Failing et 
al., 2013  

Anderson, 2001; Douterlunge et al., 2010; 
Lertzman, 2010; Kimmerer 2000; Parks 
Canada, 2009; Senos et al., 2006; 
Shebitz, 2005; Tengö et al., 2014; Uprety 
et al., 2012; Zedler & Stevens, 2018 

10. Values-based Incorporating indigenous values and objectives 
(and TEK) into planning 

Diver 2017; Failing et 
al., 2013; Gomes 
2013, Turner & Turner, 
2008; Garibaldi & 
Turner, 2004 

Lopez-Maldonado & Berkes 2017; 
O’Flaherty et al., 2008; Parks Canada, 
2009; Reyes-Garcia 2019; Senos et al., 
2006; Zedler & Stevens, 2018;  

 

11. Partnerships/collaboration Relationship building to improve collaboration or 
ethical partnerships 

Diver 2017; Failing et 
al., 2013; Gomes 
2013, Turner & Turner, 
2008; Garibaldi & 
Turner, 2004 

Adams et al., 2014; Aswani et al., 2018; 
Butler, 2006; Jasmyn & Lynch, 2017; 
Senos et al., 2006; Smith, 2012. 

12. Adaptive management, long-
term monitoring, and 
structured decision making 

Monitoring restoration outcomes based on chosen 
objectives or performance indicators, SDM used to 
develop and strengthen AM program, participatory 
involvement in restoration design and decisions  

Failing et al., 2013 Convertino et al., 2013; Corsair et al., 
2009; Gregory et al., 2012, Groesbeck et 
al., 2014; Guerrero et al, 2017; Thom, 
2000. 
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First, using a holistic approach to restoration, including the study of social and cultural 

elements, increases understanding of drivers of change or barriers to restoration, thereby 

creating a more effective strategy (Principle #1). Ecocultural restoration projects are more likely 

to address political considerations, social values, mindful decision-making, and other aspects 

that are important for restoration success. In contrast, solely ecological methods may ignore 

these issues. 

Restoration strategies promoting cultural use and traditional food or harvest activities 

(Principle #2) or traditional management practices (Principle #3) are useful because they take 

into account that Indigenous peoples have been managing ecosystems for millennia and have 

vast knowledge and wisdom on how to be stewards of the land. Gomes (2013) argues that the 

chance for long-term success and sustainability is increased with an ecocultural approach 

because human influence is accounted for, and relationships with nature can be strengthened 

or renewed. Effective restoration strategies often have an element of intergenerational 

knowledge transfer, ensuring practices are passed down to youth and maintained long-term 

through cultural and social traditions (Principle #4).  

Incorporating local perspectives and TEK into restoration planning has numerous 

benefits. TEK can lead to a greater understanding of cumulative impacts on social-ecological 

systems, which in the case of Gomes (2013) strengthened restoration strategies with a more 

diverse portfolio of cultural and social renewal goals and solutions (Principle #5). High levels of 

participatory engagement and community-driven planning are necessary to ensure planning and 

decision-making are inclusive of local and Indigenous communities (Principle #6). Local 

knowledge about culturally important species (or places) like in Garibaldi & Turner (2004) 

ensure restoration projects are relevant to local interests and gain community support (Principle 

#7). The Diver (2017) case study illustrates how TEK can provide leverage to assert Indigenous 

rights and interests into negotiations, decision-making, or planning (Principle #8).  

Case studies illustrate the importance of bringing people in from the community to guide 

restoration projects. The case studies described by Gomes (2013) and Failing et al. (2013) 

demonstrate how a value-based approach will ensure people’s goals are used in setting 

restoration objectives (Principle #10). Ecocultural restoration approaches benefit from the 

involvement of a dedicated and enthusiastic community champion. It is important to note that 

any collaboration between local communities and outside researchers or restoration 

practitioners requires relationship building to ensure respectful partnerships (Principle #11). 
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Overall, community-based approaches to restoration can increase project support and 

community involvement, which in turn increases the likelihood of long-term management and 

project success. 

Restoration projects using adaptive management and monitoring strategies were able to 

benefit from connecting restoration actions and outcomes to objective-setting exercises (Failing 

et al., 2013). Without such programs that explicitly incorporate performance measures, it may 

be hard to measure project success or positive outcomes of restoration, including meeting 

social and cultural objectives. Strategies or tools like AM and SDM may help to deal with added 

complexity and incorporate social or cultural considerations lacking from ecological restoration 

(Principle #12).  

The review of case studies also revealed potential limitations or challenges that 

restoration practitioners must be mindful of to ensure the effectiveness of an ecocultural 

approach. Restoration strategies promoting cultural use and harvest activities taking place must 

account for diminished species populations in some instances or other ecological factors 

preventing traditional practices, such as degradation, pollution, or contamination. Other 

challenges may also arise when dealing with conflict or incompatibility between scientific and 

Indigenous knowledge.  

Several of the guiding principles listed in Table 1 are evident in recent restoration 

initiatives to restore Indigenous clam gardens (e.g., Augustine & Dearden, 2014; Barber, & 

Donatuto, 2019). The restoration of an ancient clam garden is an example of an ecocultural 

restoration project that is gaining attention and popularity on the Northwest coast in recent 

years. A review of the literature on clam gardens and current clam garden restoration projects is 

described in more detail in Chapter 4, where I review this information as part of a Clam Garden 

Decision Guide for Metlakatla First Nation.  
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Chapter 3.  
 
Interview and Focus Group Results 

This chapter originated as a report that I prepared in 2020 for Metlakatla Stewardship 

Society. Modifications include a revised introduction, table and figure numbers, order of 

appendices, and formatting. I also redacted names of places and people where necessary to 

protect confidentiality. 

3.1. Introduction 

The Metlakatla Stewardship Society is investigating potential management actions to 

improve the status of butter clams (Saxidomus gigantea) on beaches in Metlakatla Territory. 

Butter clams are a pilot value under the environmental pillar of the Metlakatla Cumulative 

Effects Management (CEM) Program. The Metlakatla CEM Working Group has identified 

“restoration of ancient clam gardens” as a potential management action for butter clams.  

For this research, interviews and focus groups were conducted to inform how some of 

the guiding principles (Table 1) could be achieved and to guide restoration planning in the 

context of a proposed Metlakatla clam garden restoration project. In June and July of 2019, 

researchers from the School of Resource and Environmental Management (REM) at Simon 

Fraser University and staff of the Metlakatla Stewardship Society held two focus groups and 14 

interviews with Metlakatla members. Many of the concepts in the guiding principles were either 

deliberately asked about in the interview and survey questions, or they were brought up and 

discussed by Metlakatla members in interviews and focus groups. We also explored views on 

butter clams, ancient clam gardens, and restoring clam beaches in Metlakatla Territory. This 

report describes the methodology and results of the focus groups and interviews.  

3.2. Research Objectives 

The main objectives of the focus groups and interviews were to:  

1. Investigate the perspectives of Metlakatla clam harvesters on the condition of 
butter clam populations in Metlakatla Territory; 
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2. Investigate the perspectives of Metlakatla members on clam gardens and 
clam garden restoration, and; 

3. Develop a clam garden decision guide to inform decisions about potential 
management or restoration actions for clam beaches in Metlakatla Territory 

In addition to these general objectives, the specific objectives of the focus groups were to:  

1. Introduce the clam garden restoration project as part of the CEM Program; 

2. Gather feedback on what “restoration” means to Metlakatla members, as well 
as perceived potential challenges and concerns about this project;  

3. Facilitate a discussion about potential benefits, restoration goals, and 
priorities; 

4. Facilitate a discussion about site selection, including what should be 
considered when choosing a beach, where would be an ideal location to 
restore a clam garden and why; 

5. Gather feedback from individual focus group participants via a written 
questionnaire on aspects of the project, including level of support for a 
potential clam garden restoration project. 

3.3. Methods 

The research methods included: 1) a review of existing information and literature on 

butter clams, clam gardens and clam beach restoration; 2) two focus groups with selected 

Metlakatla members; and 3) 14 interviews with individual Metlakatla members including local 

clam harvesters.  

To prepare for the focus groups and interviews, I reviewed relevant information and 

literature sources on topics including: clam garden restoration; clam garden projects of other 

First Nation communities; correspondence with several clam garden researchers; 

methodologies for collecting local ecological knowledge and traditional knowledge and 

incorporating TEK into ecological restoration; and relevant Metlakatla documents. 

3.3.1. Focus groups 

The first focus group was held in Metlakatla Village on June 18th, 2019 (1:00 pm – 3:00 

pm) and the second was held in Prince Rupert on June 19th (6:00 pm – 8:00 pm). Jordan Leask, 

who was hired as a Clam Garden Restoration Project Interview Assistant, helped facilitate focus 
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group activities and contributed her own perspectives and thoughts as a Metlakatla member. In 

addition, Katerina Kwon, REM PhD candidate, helped to identify potential participants (see 

participant recruitment section below) and to facilitate the focus group exercises and take notes.  

The first focus group was attended by 13 Metlakatla members, and the second focus 

group was attended by 11 members (including two who also attended the first focus group). 

Thus, a total of 22 members participated in the focus groups (not double-counting those who 

attended both sessions). Each focus group included a series of group discussion questions and 

activities, followed by a written questionnaire completed individually by each participant at the 

end of the session. The focus group discussion questions, activities, and written questionnaire 

were developed based on the objectives of the research, the literature review (including 

descriptions of other clam garden projects), and discussions among the CEM Program project 

team members. Focus group discussion questions and the written questionnaire were designed 

to elicit information about participants’ knowledge, perspectives, goals, concerns, and ideas 

regarding butter clams and a potential clam garden restoration project.  

Facilitator’s Guide and Agenda 

The facilitator’s guide for the focus groups is called the “Focus Group Activity 

Description” (Appendix B). The activity description outlines the general flow of facilitated 

conversation that the facilitator sought to achieve in the focus groups. Appendix C is the Focus 

Group Agenda, a list of discussion topics and exercises covered in the focus groups.  

Recruitment 

Focus group participants were identified with the help of Metlakatla Stewardship Society 

staff and the CEM Program project team members. Participants were selected due to their 

knowledge, expertise, or experience with clam harvesting or traditional management (including 

Elders, key knowledge holders, and clam harvesters). Several participants did not harvest clams 

but were selected to provide a broader perspective as Metlakatla members from different 

generations. Although the views of the participants do not represent the full range of 

perspectives and knowledge of the broader Metlakatla community, this sample of members was 

selected because of 1) their knowledge, expertise, and experience with the traditional, current 

and commercial shellfish fisheries, and 2) their expressed interest in CEM Program work or the 

topic of butter clams.  
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Detailed demographic information was not collected from all participants, but the project 

team estimated that the age range was 27-79, with at least four Elders present at the focus 

groups and at least four clam harvesting experts present. 

Data Recording and Analysis 

There was no audio or video recording of the focus groups, but designated note-takers 

(Jordan Leask and Katerina Kwon) took hand-typed notes of the discussions. For the sessions 

on restoration meaning, goals, challenges and concerns, Jordan Leask and I wrote down on 

sticky notes the ideas of the participants and posted them on the wall at the front of the room for 

discussion. We retained these sticky notes after the sessions ended. In addition, for the 

mapping exercise, I gave participants stickers to mark their choice of location on territory maps 

and I retained the maps and made notes of the location of each sticker (see Focus Group 

Agenda and Focus Group Activity Description). 

The focus group agenda provided the basic framework for organizing and analyzing the 

focus group results. For the sessions on Project Introduction and Open Discussion, Defining 

“Restoration”, Restoration Goals, Benefits, or Priorities, and Perceived Challenges and 

Concerns, I began by reviewing the hand-typed focus group notes and sticky notes. Next, I 

grouped all participant responses together by topic. I organized all responses in a Microsoft 

Word document grouped according to which question or activity they corresponded to in the 

agenda. Then I reviewed the final set of organized information and synthesized similar or 

repeated comments into key messages or themes.  

For the “Choosing a Beach” mapping exercise, I used the same methods of listing, 

organizing and synthesizing responses as described above. I also reviewed the locations 

marked by participants on the territory maps, any other marks written down by the participants, 

and my notes of locations.  

The focus group questionnaire (Appendix D) had four types of questions: 

• Simple dichotomous choice questions (Yes/No; Old/New); 

• One Likert scale question (“not interested”, “somewhat interested”, or “very 
interested”); 

• A question in which participants selected their top three choices from a list of nine 
options, and were also given the opportunity to write their own answer as one of the 
three choices by writing it in the blank space provided; and  
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• Open-ended questions. 

For the Yes/No, Likert scale, and selection of top three choices questions, I counted the 

number of participants that chose each response option, and then I displayed the results using 

bar graphs (see Focus Group Results). Six questions were open-ended and provided an empty 

space to allow the participant to write down their thoughts or comments on a question. For these 

questions, I used the same method described above to list and organize responses and identify 

themes. I also used direct quotes from these open-ended responses as examples in this report. 

3.3.2. Interviews 

I conducted the individual interviews in June and July of 2019 in Metlakatla Village and 

Prince Rupert with a total of 14 interview participants. This number includes an interview with 

Jordan Leask, who also acted as an interview assistant and helped to facilitate other interview 

recordings and discussions, and at times contributed her own perspectives and thoughts as a 

Metlakatla member. The interview questions and activities were developed based on the 

objectives of the research, the literature review, including descriptions of other clam garden 

projects, the results of the focus groups, and discussions among the CEM Program project team 

members.  

The interviews were conducted individually, and each interview unfolded as a 

conversation about the experiences of the interviewee with topics related to butter clams. As 

much as possible, I presented our interaction as a mutual exploration of a series of themes 

related to butter clams, in which the interviewee was treated as the expert knowledge source. 

Interviews typically lasted 1-2 hours. 

Interview Script 

I developed a question template or “interview script” to guide the interviews (Appendix 

E). The interview script was used to guide the flow of discussion and includes probes and topics 

to be covered in the interview. The interview script is organized by five themes:  

1. Expertise Questions and Habitat Observations: To Establish Where and 
When Clams Were Harvested and Understand Any Changes to Clam Habitat 
in Those Places. 

2. Questions about Harvesting Effort: To Try and Understand Your Harvesting 
Practices, If and How Harvesting has Changed Over Time. 
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3. Questions to Quantify Changes to Butter Clams and Butter Clam Populations 
Over Time. 

4. Community Perspectives on Clam Garden Restoration to Inform Metlakatla 
Butter Clam Restoration Guidelines. 

5. Site Selection Considerations. 

In the absence of prior specific applied research related to community-based clam 

garden restoration projects, I developed these themes by drawing on the work of scholars who 

had studied clam gardens through the lenses of archaeology, marine biology, and marine 

protected area policy. For example, Augustine & Dearden (2014) and Lepofsky (2020) outline 

the types of questions that clam garden researchers are thinking about and identify needs for 

future research. I also learned from project information shared about the Gulf Islands Clam 

Garden Restoration project (Cardinal & Augustine, 2018), where it was found that clam garden 

restoration had many benefits to the Wsáneć and Hul’q’umi’num Nations. I also drew on the 

work of Kate Menzies (2020) from the CEM Program, in which she developed a butter clam 

beach survey program and an initial list of potential questions to ask Metlakatla members about 

their experience with clam harvesting.  

For Theme 3 of the interviews, which was designed to estimate butter clam populations 

using traditional ecological knowledge, I referred to the work of Lynn Lee (2018) on abalone 

conservation. Particularly, I referred to Lee’s work when developing methods and interview 

questions to capture the temporal and spatial scales of each person’s observations. This 

included using territory maps and traditional use data collection forms to record participant 

responses. Interviewees were given the option of whether or not to answer Theme 3 on butter 

clam population estimates, and several declined due to either: a) the participant not having 

personally harvested butter clams; b) time constraints for the interviewee; or c) in one case, the 

participant expressed their preference to describe butter clam populations in qualitative terms.  

Recruitment 

The majority of interviewees were selected because they were considered experts in 

clam harvesting, including Elders, key knowledge holders, and current clam harvesters. 

However, two interviewees did not have prior experience harvesting clams but expressed 

particular interest in the CEM Program work and provided a broader perspective as Metlakatla 

members from different generations. The project team estimated that the age range of interview 

participants was 27-79. 
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Recording, Transcription and Data Analysis 

Interviews were recorded either by audio recording, audio and video recording, or 

manual note-taking, depending on the level of consent granted by the participant (see the 

section on ethics and confidentiality below). All digitally recorded interviews were transcribed by 

me. Participants were sent their interview transcriptions by e-mail and were asked if they had 

any corrections or changes they would like to make. This process is formally called “member 

checking” and is a method of verifying reliability of data (Guest et al, 2012). For the seven 

interview participants who had previously participated in one of the focus groups, I also sent 

them copies of their answers to the written focus group questionnaire for member checking. 

My approach to coding and analysis was informed by principles of thematic analysis and 

grounded theory (Guest et al, 2012; Strauss & Corbin, 1994). Thematic analysis allows 

researchers to interpret the complexities of meaning within textual data and identify alternative 

ways to construct knowledge and place it within context (Guest et al., 2012). Themes are 

identified by the researcher, who assigns a code to a passage of text that captures the essence 

of the idea. The researcher can then assemble and code a collection of passages, and this 

collection can be described, synthesized, and compared. Thematic coding allowed me to 

compare the inputs and perspectives of different participants, as well as organize textual 

evidence or direct quotes of participants to support my interpretations and assertions (Guest et 

al., 2012).  

The interview script provided the basic framework for gathering the information used for 

the first round of thematic coding. For each transcript, I went through each interview question 

using an excel codebook that I developed, which I used to keep track of coded themes and 

interview questions. Using QSR NVivo software, I highlighted statements in the transcripts as 

data snippets and tagged them with codes meant to comprehensively list and summarize every 

type of response I heard for each interview question. In other words, I went through each 

participant’s transcription looking for possible statements or responses related to each interview 

question. The first round of codes was also informed by themes I heard from participants in the 

focus groups, many of which emerged again in the interview data. While conducting the first 

round of coding, I iteratively refined my codebook to standardize and describe the observed 

themes.  

Since this research project involves an initial exploration of Metlakatla perspectives on 

clam garden restoration, I conducted a second round of open coding in order to explore this 
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topic more broadly, beyond the specific interview questions. Based on grounded theory, I looked 

for new or unexpected themes to emerge from the data to be incorporated into the research. 

When I encountered new themes or questions that broadened the exploration of the topic, I 

added these to the codebook. 

Finally, I reviewed the codes in NVIVO and the excel codebook to sort, refine, and 

merge related codes to simplify and synthesize the data. To report the data, I developed a 

written summary that focused on each of the five interview themes, covering the main topics of 

discussion. By summarizing data according to the codebook, I was able to match relevant 

information to the research questions and themes. 

One exception to this approach was for several questions from interview Theme 3: 

“Questions to Quantify Butter Clams,” where I asked several questions to test the use of two 

methods to estimate butter clam population density: a harvest-based method and a quadrat-

based method. Some of the data were analyzed manually to calculate specific quantitative data, 

while NVIVO software was used to analyze the verbal responses. This involved the same 

process of coding like responses into themes, particularly the common challenges or 

uncertainties that participants expressed while conducting the two estimating methods.  

Research Ethics 

This project is part of an ongoing research partnership between the Metlakatla First 

Nation and SFU REM. The SFU researchers are bound by the ethical principles of the 

university, and obtained research ethics approval from the university for this project. The 

university ethics principles guide both the conduct of the research and the distribution of 

research results. I reviewed the SFU research ethics process with participants and obtained 

their informed consent at the beginning of the focus groups and interviews. Participants were 

given an opportunity to ask any questions or express any concerns about the study, or to 

withdraw from the study if they wished.  

Limitations 

The context in which the focus group and interview questions were asked was specific to 

clam garden restoration, butter clam conditions, and cumulative effects in Metlakatla Territory; 

therefore, the findings should not be extrapolated or misinterpreted to other contexts. 

Preferences indicated by participants could be based on their initial reactions to this specific 

proposed project. During focus groups and interviews, individuals spoke of their own 
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experiences and knowledge and what restoration means to them. Participants spoke for 

themselves and discussed their personal views on restoration, and this may not reflect the 

views of other members or the community as a whole. Group dynamics may also influence 

focus group results; in focus groups, respondents are influenced by each other, and those who 

are not vocal may or may not agree with the opinions expressed. However, the note-taking 

assistants and I encouraged a variety of participants to voice their opinions and to engage new 

or quiet participants in the discussions. There were a variety of, and sometimes contrasting, 

views and opinions shared on clam harvesting. Also, the approach to participant recruitment did 

not include a representative sample of all demographic characteristics in the Metlakatla 

community, because the purpose of the research was to engage specific types of knowledge 

and experience related to clam harvesting. Therefore, caution should be taken when applying 

these results to make generalizations about the Metlakatla community. The information provided 

within this report should be used to facilitate discussion in the community about restoration 

priorities rather than making generalized statements about members’ values. 

Some of the work in this report represents an initial exploration, and one snapshot in 

time, of how members view restoration of clam habitat in their traditional territory. Values and 

priorities expressed by individuals could change with changes in demographics or experience. It 

is likely that perspectives will also change as more information is presented on how clam 

gardens may potentially affect values, especially as more is learned through new developments 

in clam garden projects of other First Nations and clam garden research. 

3.3.3. Focus group results 

The main findings from each focus group activity or discussion topic are presented 

below. 

Project Introduction and Open Discussion 

Each focus group began with an introduction to the research project and the topics to be 

covered during the session. SFU researchers gave a brief presentation that included the 

following topics: revisiting the purpose of the CEM Program; why butter clams were selected as 

a pilot priority value; re-capping the work done so far with the butter clam monitoring project; 

what the next steps are to implement management actions for butter clams (e.g., What do 

management actions look like on-the-ground?); and how the idea of restoring “clam gardens” 

came up in the CEM working group workshops. Then SFU researchers explained what clam 
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gardens are and showed photos of clam gardens in the Gulf Islands. We discussed the two 

main themes that we were hoping to learn about, being 1) butter clam condition and harvesting 

trends, and 2) Metlakatla knowledge and perspectives on clam gardens and clam habitat 

restoration. Objectives of the project were discussed, followed by a list of potential benefits of 

this research and clam garden restoration for Metlakatla. The project lead shared information 

about other clam garden projects happening on the Pacific Northwest coast.  

Time was provided for open discussion to give participants an opportunity to express 

their initial thoughts and opinions on the proposed project and on clam habitat or clam garden 

restoration, including their general level of support for the project. This included responses to 

the questions, “Would you support a clam garden restoration project?” and “Would you like to 

see this kind of project happen?” However, many members refrained from explicitly sharing their 

level of support at this point. The written questionnaire at the end of the focus groups also asked 

about level of support and provided an opportunity for participants to remain anonymous. 

Overall, there was noted excitement from some members (for example, two members 

who recently went clam digging for the first time in March 2019 at the community clam dig 

shared comments about how they enjoyed the experience and would like to harvest again). 

There were no comments of strong opposition for the project, but some comments of caution 

where members expressed their desire for the project to consider various factors discussed in 

the other sections of this summary, reflecting their support if the project considers these factors 

and “if done properly.” Participants also said that in future workshops and material they would 

like to see photos of Metlakatla clam gardens as well as clam gardens elsewhere.  

Comments and Questions from Metlakatla Village Focus Group: 

• “What do the clam gardens look like here in Metlakatla? Do you have pictures?” 

• “We are looking for knowledge and stories about the clam gardens, building rock 
walls, tending beaches” - William Nelson (Metlakatla Stewardship Society staff) 

• “What can we learn from other First Nations’ clam garden or stewardship projects?” 

• “Is the Clam Garden book by Judith Williams available for members?”  

• “No way of communicating with us when they were out there” [referring to safety 
concerns when harvesting in remote locations with limited communication service] 

• “Who approves modification of clam garden sites?” 
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Comments and Questions from Prince Rupert Focus Group: 

• Noted: excitement from some members 

• Noted: Two members talked about how they went clam digging for the first time this 
year (at the March community clam dig) 

• “What sites are they thinking to do this restoration project at?”  

Defining the meaning of “Restoration” 

The purpose of this discussion was to ask members “What does restoration mean to 

you?” in order to clarify how participants think of and define restoration, and whether definitions 

differ between participants, or differ from those of the research team members. The purpose of 

thinking about definitions of restoration, is to (1) improve our understanding of how people are 

defining the word “restoration” and (2) help the participants start to think about how they bring 

their own unique interpretations, values, and perspectives to the project. This exercise was only 

done at the Metlakatla Village focus group. Definitions of restoration varied among members 

and were not limited to restoration of ecological features, but also included ideas like cultural 

significance or preservation. Common ideas that were shared included restoring or “fixing to 

how well it used to be” in reference to a past preferred state. Three members indicated the 

purpose of restoration was for the resource to be used by Metlakatla members and future 

generations. 

Comments and Questions from Metlakatla Village Focus Group: 

• “Fixing what used to be there”  

• “Fixing to how well it used to be” 

• “Restore culture for future generations and for myself”  

• “To take an entity, animate or inanimate, with a historical/pre-historical context, having 
great cultural significance to a specific people… and applying changes or 
modifications to said entity, in order to bring it back to its optimal state in order to be 
fully functional to the specific peoples, in perpetuity.”  

• “We should restore all clam beds for future generations; right now, we only go to 
[place names redacted]. And our dad used to harvest clams at [location redacted] for 
halibut – places that were used in the past could be used again”  
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Defining Restoration Goals, Benefits or Priorities 

This activity involved asking Metlakatla members the questions, “What goals would you 

like to see for restoration, particularly the clam garden restoration project?” i.e., “What should 

the end goal or vision be?” Using notes from the note-taker and the sticky notes from this 

activity, after the focus groups I developed restoration themes and then made goal statements 

that could be re-checked with Metlakatla members for wording and interpretations in the 

individual interviews. Table 2 (below) shows the complete list of restoration goal themes and 

statements for both Metlakatla Village and Prince Rupert focus groups. 

Included in this section are also some comments regarding perceived benefits of the 

project, because focus group participants agreed that benefits of the project are likely similar or 

interconnected with ideas about restoration goals. Perceived benefits from the Metlakatla focus 

group associated with restoring clam gardens included: asserting jurisdiction and title in 

Metlakatla’s foreshore areas; improving and controlling access; increasing food security and 

abundance; passing down traditional knowledge and increasing education opportunities for the 

next generation; restoring places used in the past for clam harvest again; and promoting water 

quality and clam testing. Perceived benefits from the Prince Rupert focus group included: more 

harvest opportunities for members and food security; cultural benefits including an educational 

tool for future generations; learning “traditional ways” and linking Metlakatla traditions to the 

clam gardens; monitoring contaminants, water quality, and safe consumption of clams; and 

promoting inclusion in the community for clam harvesting. 
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Table 2. Clam garden restoration goal themes and statements from two focus 
groups in Metlakatla Village and Prince Rupert 

Restoration Goal 
Themes 

Restoration Goal Statements Reflecting Common or Key Ideas 

Culture 
“Our restoration goal is to preserve or bring back traditional knowledge and practices related 
to clam harvesting for future generations.” 

Education 
“Our restoration goal is to increase members’ opportunities for learning, not only for youth 
and future generations, but for everyone. Specific goals include learning from Elders, hosting 
cultural camps, and improving access to training.” 

Accessibility 
“Our restoration goal is to improve access to harvesting opportunities for Metlakatla 
members, including those without access to a boat. Metlakatla members would like to see 
traditional clam harvest areas being used for clam harvest in the future.” 

Clean Water and 
Beaches 

“Our restoration goal is for members to receive training and be able to increase the testing of 
water and clams year-round, using a private Metlakatla testing and depuration lab. In 
addition, our restoration goal is to find ways to restore, improve, and address water quality, 
contamination, and connected issues. This may include being able to charge damage 
penalties for human activities that threaten water quality and, therefore, clams.” 

Aboriginal Title 
“Our restoration goal is to be able to actively manage and/or harvest clams, to assert 
Metlakatla’s Aboriginal title and jurisdiction over the intertidal zone and resources, and in 
addition protect said resources for use of Metlakatla only.” 

Food Security 
“Our restoration goal is to increase access of Metlakatla members to harvesting 
opportunities, and to ensure the quality of water and clams allows for consumption and 
increased food security.” 

Resource 
Protection 

“Our restoration goal is to improve access to clams for Metlakatla members, and limit access 
of non-members using Metlakatla Guardian protection and membership permit enforcement 
as a means of stewardship.” 

 

Comments and Questions from Metlakatla Village Focus Group 

• “Asserting jurisdiction in foreshore areas, in areas that we don’t have, and for other 
First Nations – this was ours to begin with and we are going to continue to use them”  

• “Once we restore beaches, we need to get it out there that this is Metlakatla’s, with 
signs and restrictions – in the past, if you went to other territories, you had to ask 
permission from Chief about harvesting”  

• “That’s why we’re fighting over these areas because other members asked for 
permission, started harvesting and started asserting titles”  

• “[name redacted] is conducting studies on [location redacted] as a way of asserting 
their title, conducting clam surveys”  

• “Always having water tested – spring winter summer fall, what toxins are in there; 
thinking about seaweed, it’s black when you pick it and then when it dries, it turns 
brown”  

• “Restore water quality, test our own waters and test in all 4 seasons, restore 
contaminants – linked to different blooms”  
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• “Keep the poachers out / control access and restrictions”  

• “Damage penalties to external proponents”  

• “Food security: ultimate goal, that the resources will always be there”  

• “Educating next generation, harvest this beach this year and then focus on another 
beach next year. = protect, abundance and then sell for the future”  

• “Until we get beaches to a level of abundance we are comfortable with, future long-
term goal of selling, multi-year goals”  

• “If we build lab and start restoration activities, should be members doing that work” 

Comments based on participants’ responses that were written on sticky notes  by me and 

the interview assistant and then posted on the wall at the front of the room for discussion 

(Figure 3):  

• Access for members, Metlakatla access for those without a boat 

• Clean water quality/ restore water quality and connecting issues  

• Private Metlakatla testing lab, our own clam testing lab, year-round water testing  

• Aboriginal title, asserting jurisdiction over tidal zones, land and resources 

• Set a time and do it  

• Places in past for clam harvest again  

• Culture  

• Traditional knowledge  

• Future generations, education for next generation  

• Food security 
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Figure 3. Metlakatla member comments from focus group in Metlakatla Village for 
the topics “Defining restoration,” “Restoration goals,” and “Concerns or 
challenges” 

Comments and Questions from Prince Rupert Focus Group 

• “Harvest opportunities for members”  

• “Education tool for future generations”  

• “Organize cultural camps to teach youth how to harvest, with Elders at the camps”  

• “Include everybody” – four focus group participants expressed agreement 

• “Nice to have our own labs and have Guardians involved, monitoring contaminants”  

• “Have more testing of clams and consideration of contaminant restoration”  

• “Important to link to adawx and ayawx to harvest, protocols, traditional ways, learning 
of traditions, similar to traditions of clam gardens, the Metlakatla way”  

• “Try two clam gardens, one traditional, one new”  

• “Look at an existing rock wall, learn how it was built and apply that to a new site” 
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Comments based on the participants’ responses that were written on sticky notes by me 

as the facilitator and by interview assistant Jordan Leask and then posted on the wall at the 

front of the room for discussion:  

• Guardian protection 

• Harvesting more for members  

• Location  

• Culture, cultural camps for kids and everyone with Elders  

• Bring back traditional practices and learning, traditional knowledge preservation  

• Regularly harvested area = “guarantee it works”  

• Water quality lab and more testing, removing contaminants  

• Comparing two to see if they work 

• Other benefits/value of clam garden restoration recorded on sticky notes: Cultural, 
ecosystem, harvest opportunities for members, food security 

The set of restoration goal themes and statements produced in the focus groups were 

also brought to each individual interview participant to check and confirm my interpretations and 

understanding, as well as to determine whether other members agreed with these outcomes of 

the focus groups. All interviewees agreed with the set of restoration goals. However, there was 

one minor addition suggested by an interviewee, which was added to the Aboriginal Title theme 

shown in Table 2. This is the clause “in addition protect said resources for use of Metlakatla 

only”. 

Discussion of Perceived Challenges, and/or Concerns 

In this part of the focus groups, participants were asked, “Do you have any concerns for 

this proposed clam garden restoration project?” and “What kinds of challenges do you think the 

project might face?” The comments listed below represent Metlakatla members’ thoughts and 

opinions on potential challenges and concerns regarding the proposed project, which are also 

summarized in Table 3.  
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Table 3. Clam garden restoration challenges and concerns from two focus groups 
in Metlakatla Village and Prince Rupert 

Theme of 
Challenge/Concern 

Description of Key Message 

Water quality or 
pollution 

Water quality and pollution came up many times as a concern. One member asked, “Is it 
worth it to restore if pollution is not addressed?” This question illustrates the importance 
of the challenge of addressing water quality, as pollution could undermine the efforts of 
restoration if the purpose is the safe consumption of clams and food security. Metlakatla 
members feel that Metlakatla First Nation should be able to charge damage penalties for 
human activities (like dumping waste) that threaten water quality and therefore, clams.  

Note that a different risk and concern is ensuring clams are safe to consume without high 
levels of biotoxins causing paralytic shellfish poisoning (PSP), often related to harvesting 
when warmer temperatures and algae blooms are present. 

Accessibility 

Mixed views were expressed about accessibility. Some members felt that a remote site 
would be preferred because it would be farther from pollution or disturbance and harder 
for poachers to access. Other members felt that accessibility is essential, to include more 
members in harvest activities (especially those without boat access), to help with barriers 
to harvesting such as harsh weather conditions or safety concerns, and to improve the 
ability to monitor access and restrict poaching. 

Climate change 
Rising water temperatures, changes in harvest season windows/timing, and rising sea 
levels were all brought up as concerns to consider. 

Archaeological 
concerns 

Members asked if Metlakatla would have to register archaeological sites or seek approval 
for modifications and discussed the challenge of not having conducted full archaeological 
examination of sites. 

Jurisdiction 

Asserting Aboriginal jurisdiction in foreshore areas was viewed as a potential benefit of 
restoration by some members. Asserting Aboriginal title was posed as a restoration goal 
by multiple members. 

A challenge brought up by [name redacted] was “If we are going to restore clam garden, 
make sure Metlakatla has jurisdiction over the clam bed – federal or provincial 
government could come in and claim sites, similar with other First Nations.” 

There may be jurisdictional implications of registering a clam garden under the BC 
Heritage Conservation Act and any decision about this would have to be made by 
Metlakatla leaders. 

Learning from other 
Nations 

Although 16 out of 22 of focus group participants were “Very Interested” in learning from 
other Nations or projects about clam gardens, there were concerns voiced about using 
“other people’s knowledge,” including 1) the possibility that clam garden practices could 
be different down south, and a member’s desire to practice Tsimshian traditions, and 2) 
Metlakatla would need to consider different factors (for example, different climatic 
conditions) than other Nations that would make the Metlakatla project successful. 

William Nelson suggested a possible solution to this challenge: “We can break it out in 
technical information that we learn from other Nations and not take cultural components 
from the other Nations.”  

Marine traffic, port 
expansion, or future 
development 

Future development was brought up as a concern, as well as increasing ship traffic 
associated with port expansion and Ridley Island development. 
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Theme of 
Challenge/Concern 

Description of Key Message 

Poaching 
Poaching from non-members was brought up as a concern. Possible solutions suggested 
were ensuring the ability for Metlakatla to monitor access to clam harvesting, possibly 
through Guardians or membership permit enforcement. 

Restoration logistics 
Multiple members asked if it was possible to transfer or regenerate clams at a new site if 
this option is chosen. Ecological challenges (for example, seeding clam beds) and 
uncertainty should be considered. 

 

Comments and Questions from Metlakatla Village Focus Group 

• “Challenge: If we are going to restore clam bed or garden, make sure Metlakatla has 
jurisdiction over clam bed – federal or provincial government could come in and claim 
sites, similar with other First Nations”  

• “Sea level rise has changed areas of clam beaches and beaches in general, look at 
water temperature, tidal change, pollution, too much rain – is it worth to restore? Look 
at adawx and ayawx”  

• “Can we build new garden sites? Are there different types of clam gardens in different 
areas? Concern about using clam garden walls from south that have different 
conditions and styles.”  

• “You can clean clams and detoxify clams”  

• “Old studies exist from archaeologists that came to Metlakatla might have data or 
information about clam garden sites – David Archer”  

• “Should look to other First Nations to learn about their projects?”  

• “Protect beach from other harvesters”  

• “Access can be a good thing or bad thing”  

• “We can break it out in technical information that we learn from other Nations and not 
take cultural components from the other Nations”  

• “Access is important for clam restoration site where a boat isn’t needed”  

• “Are there differences between archaeologists’ findings and Metlakatla findings? Are 
there traditional aspects of clam gardens that archaeologists don’t know?”  

• “What about sea level rise? And clam gardens? Are there clam gardens way below?” 

• “We need to look above and below current sea level because islands have risen”  
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Ideas recorded on sticky notes:  

• Damage penalties 

• Concern: archaeological history 

• Concern: How is Metlakatla different than other projects? 

• Challenge: jurisdiction 

• Concern: pollution and many factors: is it worth it? 

Comments and Questions from Prince Rupert Focus Group 

• “Could we transport clams from a very productive beach and bring them to a new 
beach?”  

• “Are there concerns about transporting contaminants from beach to beach when 
transporting clams?”  

• “If we do this project, the project should be exclusive to Metlakatla members and not 
include non-Metlakatla members”  

• “Pick place where Guardians can monitor and enforce”  

• “Potentially pick a site that is further out, which might deter other non-members from 
harvesting clams”  

• “How is this connected to [development site]? Will the clam garden site be affected by 
things happening [there]?”  

• “What members know about clam gardens? Is it going to be different from clam 
garden practices down south? Do they have different ways? Different things to 
consider about what makes our project successful? Does someone have knowledge 
about how to build clam gardens or do we have to use other people’s knowledge?”  

• “Treaty office has information about clam middens so we should see if they have 
information about clam gardens for establishing subsurface rights / they have some 
historical information already”  

• “If experimental, then we should stay away from beaches where we harvest [location 
redacted]”  

• “Regular harvesting is what keeps populations healthy, so not sure if we want to limit 
harvesting while building new rock wall”  

• “Water quality concerns”  

• “Pollution”  

• “Temperature”  
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• “Climate change”  

• “Overharvesting / Poaching”  

• “Transferring clams might create other issues for the new habitat”  

• “Other activities like cruise ships bringing more pollution into waters, increased 
shipping” 

• “More sports fishers in the area”  

• “Membership permit for fishing” 

• “Territory is large” 

Concerns and challenges recorded in writing:  

• Ridley Island development 

• Water quality, pollution 

• Temperature/climate change 

• Poaching and monitoring 

• Regenerating or transferring 

• Dumping waste 

• Increased ship traffic and port expansion 

• “Sporties” or sports fishermen 

• Membership permit enforcement 

Focus Group Written Questionnaire Results 

The written questionnaire used in the focus groups is attached as Appendix D. All 22 

participants in the focus groups completed the questionnaire.  

Prior Knowledge and Source of Information 

In response to the question, “Did you know about clam gardens before this project?”, 

with the options of “Yes” or “No”, 10 people reported that “Yes”, they knew about clam gardens, 

11 people reported “No”, and one person wrote in the response, “somewhat” (Figure 4). 
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Figure 4.  Focus group questionnaire results indicating Metlakatla members’ prior 
knowledge about clam gardens 

If participants answered, “Yes” the question followed up with “If so, where did you learn 

about them?” and provided space for them to write their source of prior knowledge. Ten 

participants answered with the source of their prior knowledge, presented below and illustrated 

in Figure 5: 

• Meetings or workshops - 3 

• Treaty processes or work - 2 

• Butter clam surveys - 1 

• Media sources - 2 

• Family - 2 

 

Figure 5. Focus group questionnaire results indicating the source of Metlakatla 
member’s prior knowledge about clam gardens  
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Participants were also asked, “Do you know of anyone who might have traditional 

knowledge of clam gardens?” 

• Blank responses - 12 

• Person is gone or “deceased” - 3 

• “No” - 3 

• “Elders” - 1 

• “Yes” - 1 

• “Maybe” - 1 

• Specific name disclosed – 1 
 

Support for Clam Garden in Metlakatla Territory 

In response to the question, “Would you support the restoration of a clam garden in 

Metlakatla Territory,” respondents could choose “Yes” or “No”. Their responses indicated a high 

level of support for the project: 

• “Yes” responses - 20  

• Blank responses - 2 

Both of the focus group participants who left their questionnaires blank for this question 

also participated in the interviews I conducted. When I asked these two participants in the 

interviews if they would support a clam garden restoration project they both said “yes”. The 

questionnaire also offered space for respondents to comment and explain their choices, and 

their responses are listed below: 

Questionnaire comments from Metlakatla Village focus group: 

• "Must do my part"  

• “For future generations”  

• “Future generations” 

• “Why not? It's needed” 

• “So that they will be there for the next generation to harvest” 
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• “Most people don't own boats”  

• “Assertion of title to the foreshore, more areas to access”  

• “[location redacted], easy access” 

Questionnaire comments from Prince Rupert focus group: 

• “More clam harvesting in the future” 

• “To ensure there is plenty of clam harvesting in the future” 

• “To secure a food source, for our members”  

• “It's important to me to learn our traditional ways/ practices” 

• “Would be a good food source to preserve”  

• “It is very important to continue and revitalize traditional harvesting” 

• “For future generations” 

• “If done properly”  

• “For present and future consumption” 

 
Restore an Old Clam Garden or Build a New Clam Garden 

The questionnaire asked participants, “If the community was to restore clam habitat, 

would you prefer to see an old clam garden “rock wall terrace” restored, or build a new clam 

garden in a new location?”, with the options of “Old” or “New”. Their responses are listed below. 

• “Old” - 7 

• “New”- 6  

• “Both” - 5 

• “Unsure” - 2 

• “Either” - 1 
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Figure 6. Focus group questionnaire results indicating Metlakatla members’ 
preferences for a clam garden project 

Focus group responses indicated reasons for wanting an old clam garden restored, including: 

the historic context; making use of what is already there; and to ensure a site is chosen by 

traditional harvesters. Reasons for wanting a new clam garden built included: leaving historical 

sites intact; to see if a new one works; mimicking old clam gardens in a new site; to occupy land 

and shoreline protection. Reasons for wanting both old and new sites restored included: wanting 

to compare sites; to produce more clams; wanting to see how the old ones were built; and 

wanting new sites for future generations and learning. Participants were given space to justify 

their choice. Their comments are listed below: 

• (Both) “More clams” 

• (Old) “Will prove scientific pre-historic/historic context” 

• (Both) “So they can compare” 

• (Old) “It's already there, why start over”  

• (New) “To restore new clam beds in the territory” 

• (Old) “Discuss potential sites with traditional harvesters to pick an old clam garden 
and use that format”  

• (New) “I want to leave a historical site intact. I want to try a new beach, so we don't 
ruin an old clam garden” 

• (New) “To see how good it works”  

• (New) “I would want to look at an old one and copy to the new one”  
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• (Either) “Restoring is beneficial also new sites would occupy land and possible 
opportunity for more shoreline protection”  

• (Both) “Both to see how they both flourish”  

• (Both) “Both depending on how old ones done and new ones for new generations to 
come and those who want to learn true traditional ways”  

• (Both) “See how build which has lasted generations- new for new generations”  
 

Learning from Other Nations 

The questionnaire asked participants, “Are you interested in learning from other First 

Nations groups about clam gardens and clam garden practices? For example, the clam garden 

projects by Hul’q’umi’num and WSÁNEĆ peoples (Gulf Islands) or the Swinomish tribe in 

Washington?” The options were “Very interested”, “Somewhat interested”, or “Not interested”. 

Of the 22 respondents who answered this question, 16 were “Very interested”, 5 were 

“Somewhat interested”, and no participants chose “Not interested”. The questionnaire also 

offered space for participants to explain their choice. 

 

Figure 7. Focus group questionnaire results indicating Metlakatla members’ interest 
in learning from other Nations about clam gardens.  

Questionnaire comments from Metlakatla Village focus group: 

• (Very interested) “Why re-invent the process? Save money” 

Questionnaire comments from Prince Rupert focus group: 

• (Very interested) “They have knowledge on how to restore the gardens” 
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• (Very interested) “Conferences in person and by telephone and Skype would be 
great” 

• “Want to follow historical practice of our people”  

• (Somewhat interested) “I don't want to practice other nations practices. I want to 
practice Metlakatla’s traditional ways (Tsimshian)”  

• (Very interested) “Would be nice to know how it works”  

• (Somewhat interested) “Different tides, currents, temperature”  

• (Very interested) “We need to learn to learn from each other and unite to make each 
nation strong and working together is perfect example for our children”  

• “Yes, every different Nations may know more ancestral knowledge”  

• (Very interested) “Can always learn something to be used for this area” 
 

Site Selection Criteria 

The final question on the questionnaire was: “What do you think are the top 3 key 

considerations for choosing a beach (clam garden restoration site)? From the list below, please 

circle the top 3 things you would consider when picking a beach for clam garden restoration.” 

The list of potential considerations was read aloud by the workshop facilitators to give 

participants a chance to ask any clarifying questions. Each of the nine potential considerations 

offered was selected in the top 3 by at least one respondent (Figure 8), with the most frequently 

selected considerations being: 

• Water quality or pollution - 14 total 

• Accessibility - 16 total 

• Historical or cultural factors - 10 total 

• Best clam habitat - 9 total 

• Status of the beach to harvesting (open or closed) - 5 total 

• Paralytic-shellfish poisoning (PSP) - 5 total 

• Previously monitored site - 4 total 

• Existing clam garden feature of interest -3 total 

• Frequently harvested site for clams or other species - 2 total 
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The questionnaire gave an empty space for additional written comments, which included 

the following: 

“Collective decision by Metlakatla harvesters, who have actually dug clams for 
years and have historical clam info to support their decision” 

“Learn from other Nations and see why they picked their sites.” 

“New contaminants from industry and nature, water temperatures change, natural 
disaster possibly, Alaska, California down south earthquakes”  

 

Figure 8. Focus group questionnaire results indicating Metlakatla members’ top 
three choices for what considerations are important when choosing a 
beach to restore 

Choosing a Beach: Mapping Exercise 

For this activity, the focus group facilitators split each focus group into three smaller 

groups at separate tables and gave maps of Metlakatla Territory to each group. Participants 

0

2

4

6

8

10

12

14

16

18

20

N
u

m
b

er
 o

f 
re

sp
o

n
se

s

Site selection considerations

Choice 1 Choice 2 Choice 3 No Order Choices



 

53 

were asked to discuss, “Where would be the ideal place for a restoration project?” Each 

participant got to choose which location would be good to restore a clam garden or clam beach, 

and stickers were given to each group to mark their choices of location on the map. The 

facilitators explained that this exercise was intended to generate discussion in a smaller group 

setting, and to get people thinking about which areas they would choose for restoration and 

why, and to record information on Metlakatla members’ perspectives on site selection. The 

facilitators joined the groups to take notes, and also encouraged participants to discuss their top 

three considerations for selecting a beach from the questionnaire and consider if their preferred 

criteria influenced their location choice for the mapping exercise. Overall, a wide variety of sites 

were chosen; however, there were certain places that were chosen by multiple members [Place 

names redacted]. 

The reasons that members gave for their choices of location included: accessibility; easy 

to monitor; ecological features (for example, water flow/currents, rocks); used for harvesting in 

the past; family heritage or history; clam abundance and habitat; preservation of a current 

harvest site; and remote location away from pollution or disturbance. The responses are listed in 

quotations below [Place names redacted]. 

Reasons for site selection: 

• “Accessibility, easy to get to; Good water flow, beaches with rocks, not bar, tides can 
wash away boulders modified in past might affect dug up bar; Easy access to village, 
better security; “because of the currents, has always been good” 

• “Past harvesting” 

• “because of family land, heritage, lots of clams” 

• “because it’s a good clam dig spot, preserve so it’s safe just in case, boat access; 
Close by for PR and Met easier to monitor” 

• “easy access” 

• “nice sandy beach” 

• “furthest away from pollution and traffic” 

• “remote, less disturbance for restore” 

• “history” 

• “Area that hasn’t been used by MFN in the past” 
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• “Close to [location redacted], might have similar habitat” 

• “Learn from other Nations and see why they picked their sites” 

3.4. Interview Results 

The main findings from the interviews are summarized in the discussion and tables 

below, corresponding to the five interview themes.  

3.4.1. Theme 1: Expertise and habitat observations 

For this interview theme, I recorded information which gave me important contextual 

knowledge about Metlakatla clam harvesting. I asked members why they or their families 

harvested clams, and members responded with stories and many social and cultural reasons 

why clams as a food source are important to the Metlakatla people. Both commercial and 

subsistence clam harvesting have a long history for Metlakatla members. As one interviewee 

recalled, “That was the way of life for every family. There wasn’t a family that didn’t harvest, if 

you didn’t go out and harvest you didn’t eat.” 

Using Traditional Use Recording forms provided by the Metlakatla Culture, Language, 

and Heritage Department, I recorded a list of locations used for clam harvesting, both 

traditionally and currently. Interviewees described what these sites used to look like, and how, 

for some harvest sites, physical and ecological conditions have changed over time. For 

example, at [location redacted] interviewees observed erosion of sand and bivalve habitat due 

to dredging activities beginning in the 1970s. Other changes reported included sewage outflows 

originating from Prince Rupert, and accumulation of kelp and algae in intertidal areas.  

Factors contributing to people’s choice of harvest site included: clam abundance; 

knowledge of and familiarity with harvest sites passed on to the harvester by family or other 

Metlakatla members (e.g., knowledge of clean clams at site); remoteness of site; access; tidal 

conditions; weather; and biotoxin testing dictating harvest closures. Interviewees also described 

what healthy or ideal clam habitat meant to them; common responses included strong tides, 

clean water, sites away from sewage outflow, absence of “red tide” (PSP), and clam productivity 

and abundance. Table 4 below shows an overview of interview results from Theme 1 including 

introductory questions, participant’s expertise, and general butter clam habitat observations.
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Table 4. Interview results from theme 1: Expertise and habitat observations 

Theme or Parent Node 
Interview 

Question(s) 

# Interviewees 
Who Mentioned 

the Theme 

Total # Times 
the Theme was 

Mentioned 
Types of Responses 

Sites and T ime Period(s) 
of Expertise with Butter 
Clam Harvesting  

Introductory 
Questions 

8 interviewees 
filled out 
Traditional Use 
Maps for butter 
clam harvest, all 
interviewees 
answered 
introductory 
questions 

N/A 

Interviewees marked on a map the area(s) and time period(s) of their 
experience with butter clam harvest. Information was recorded on 
“interview record” forms as required for Metlakatla Traditional Use 
Studies. [The maps and transcripts have been archived with the 
Metlakatla Culture, Language and Heritage Department] 
Interviewees harvested at several sites in Metlakatla Territory. For some 
interviewees, this took place at the common or most popular harvest 
sites near Metlakatla Village, while some interviewees harvested at more 
remote locations. For some interviewees, their site of harvest changed 
over time. 

Why Members Harvest 
Butter Clams 

Introductory 
Questions 

11 11 
Cultural importance of clam harvesting for Metlakatla people – Metlakatla 
have a long history of harvesting clams; “way of life” 
Harvesting for subsistence - clams as an important food source 

Explanation of Harvest 
Site Choice 
Reasons why interviewee 
chose to harvest at a 
certain location 

1.3 9 11 

Clams are abundant 
Knowledge passed on to the interviewee by others (e.g., personal 
familiarity with a site) 
Location is easily accessible 
T idal conditions or weather can dictate where to harvest 
Biotoxin testing status dictates where to harvest 

Habitat Observations 
What do clam beaches 
look like today? Has clam 
habitat stayed the same or 
changed over time? 

1.4, 1.5 6 8 

Physical changes: Erosion due to dredging at specific clam beach; 
Construction of shoreline wall at Metlakatla Village beaches 
Sewage outflows (from Prince Rupert through Metlakatla Pass) 
More algae or kelp accumulating on clam beaches 
No observed change (beaches look similar today compared to past) 

Ideal Habitat or Healthy 
Beach 
What do you consider a 
“healthy” clam beach? 

1.6 7 8 

Clean water (e.g., site located away from sewage outflow); Strong tides 
help to flush out contaminants and reduce likelihood or presence of red 
tide (PSP) or unsafe clams for consumption 
Clams are abundant 
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3.4.2. Theme 2A and 2B: Harvesting effort (current practices and 

comparison with historical practices) 

The following topics were asked in this section of the interview (Table 4): 

• Barriers to Harvest 

• Description of Harvest Practices 

• Other Ways to Improve Habitat 

• Frequency 

• General Member’s Harvest Pattern 

• Season 

• Size 

• Quality 

• “The More You Harvest, the More Clams Grow” 
 

Metlakatla harvesters have rich and extensive knowledge of clam harvesting practices 

and clam management practices, including knowledge about how to steward clam beaches and 

various ways to improve clam habitat. Butter clam management practices that were brought up 

by interviewees included: digging and turning over the sand; marking clams and rotating them to 

different harvest spots to give them a chance to “rejuvenate”; increasing the number of 

Metlakatla members harvesting and tending the clam gardens; leaving small clams; protecting 

the resource through increased monitoring; moving big rocks to the side to make it easier to dig 

and create more habitat; controlling predators; and using rock walls to protect the beach from 

waves. Interviewees talked about the importance of sharing traditional knowledge with 

Metlakatla membership to achieve Metlakatla objectives. Some ideas for mechanisms to share 

this knowledge brought up in interviews involved connecting younger members with Elders. 

Nine interviewees said that fewer Metlakatla members harvest clams today compared to 

the past. Five interviewees said that although they are personally still harvesting clams, they get 

out to harvest less frequently than they did in the past. Barriers to harvest included: harsh 

weather conditions; time constraints due to work; physical challenges such as injuries 

preventing accessibility; shifts in the economic opportunities; shifts in the way people access 
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food; cultural differences in younger generations; Metlakatla members moving away from 

Metlakatla Village or Prince Rupert; and boat accessibility. 

I asked members what the typical season for clam harvesting looks like (i.e., the window 

of time in which members are able to safely harvest clams each year), and if that has changed 

over time. Four interviewees said that the harvest season has become shorter, due to two main 

factors: waiting for the results of biotoxin testing; and warmer weather conditions and water 

temperatures compared to the past. One participant noticed that the harvest season starts 2-3 

months later, in December or January when the biotoxin testing results are released, compared 

to the past when one could harvest typically October to March. Three interviewees compared 

this to a past time when they did not have to wait for biotoxin testing results because of the 

knowledge of Metlakatla Elders. For example: 

“My grandparents never had anybody come in to tell when not to harvest or 

when to go out. They knew exactly when to go out. And this one here is one 

that holds the people up now because they have to wait for the results to come 

in.”  

“Our winters are not as cold. Water temperatures is going to be a real bad 

headache moving forward because it’s getting warmer. So, the thing that we 

were taught is the harvest with the letter R’s in the month. We’re not going in 

September like we should have way back, we’re not going in October like we 

should have way back. We wait until it gets really cold, then we harvest today. 

So, we’re losing, I would say we lost 2 months since the time I used to harvest 

in September to now, today. And it’s shorter on the other end. Cause the fall 

months, they’re like summer now. They’re warmer so our winter months are 

shrinking, and our harvest time is shrinking.”  

I also asked harvesters if they had noticed any changes in size or quality of butter clams 

over time. Although responses varied, harvesters observed different sizes of clams depending 

on the harvest site. Four harvesters said that the size has not changed much over the years, 

whereas two said that because there are less people harvesting, they are finding larger clams. 

Six interviewees noted a positive relationship with the resource where “the more you dig, the 

more clams come back.” One of these interviewees qualified this observation by saying it 

occurred as long as certain traditional practices were followed (for example, leaving smaller 

clams to grow). There were also varied responses about the quality of clams and how this has 

changed over time: three harvesters observed no change in quality, whereas one interviewee 

said there was a “milky” quality of spawning clams earlier in the year, and two interviewees 

noted that they observed spoiled clams that grew to be too old due to not enough harvest 
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activity. The following quotation expresses one clam harvester’s observation on changes to 

butter clam conditions. 

The water temperature has changed since I was a young man, the sewage has 

changed in Prince Rupert we found there’s a lot of sewage within the siphon 

part of the clam. But we don’t eat the siphon part, we only eat the meat. I think 

that under-harvesting of the area, the clams are getting too concentrated too 

close together, so some are dying, and some are not growing as fast as the 

other ones.  
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Table 5.  Interview results from theme 2A: Harvesting effort (current practices) 

 

  

Theme and Parent Node 
Interview 

Question(s) 

# of Interviewees 
Who Mentioned 

the Theme 

Total # Times 
the Theme was 

Mentioned 
Types of Responses 

Description of Harvest 
Practices and Techniques 
Describe how you harvest 
butter clams 
Any techniques or practices 
that are important for 
stewardship of butter clams? 
Are there other ways to 
improve clam habitat or get 
more to grow? 

2.1, 4.5 9 15 

Dig and turn over the sand 
Rotate harvest to different clam beaches (every three years) to give 
them a chance to “rejuvenate” 
Increase the number of Metlakatla members harvesting or tending clam 
beaches, because “the more you dig the more clams grow back” 
Improve access to harvesting sites 
Leave behind small clams in the hole in order to grow 
Patrol clam beaches or monitor for poaching 
Move big rocks to the side and “clean it out” to make it easier to dig and 
so that it is “kept up” to create more habitat 
Control/remove predators from clam habitat 
In the past, Metlakatla ancestors helped create rock walls to protect the 
beach from waves 

“The More You Harvest, the 
More Clams Grow” 

3.6, Open 
code 

8 12 
Member harvest has a positive effect on clam abundance (“the more 
you dig, the more grow back”) 
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Table 6.  Interview results from theme 2B: Harvesting effort (comparison with historical practices) 

Theme and Parent Node 
Interview 

Question(s) 

# of Interviewees 
Who Mentioned 

the Theme 

Total # Times 
the Theme was 

Mentioned 
Types of Responses 

Frequency of Harvest 
How often do you dig clams 
today? Has that stayed the same 
or changed compared to the past? 

2.6 7 8 

Less often now than in the past 
Personally, about the same amount now as in the past, but other 
members harvest less now than in the past (see Question 2.4) 

General Members’ Harvest 
Pattern  
Do you think that more or fewer 
Metlakatla members are 
harvesting now compared to the 
past?  
Probe: What are the reasons 
why? If you answered less, what 
barriers prevent you or other 
members from harvesting? 

2.4 9 12 

Fewer Metlakatla members harvest today compared to past  
Harsh weather conditions 
T ime constraints due to work 
Physical challenges such as injuries preventing accessibility 
Shifts in other economic opportunities 
Shifts in the way people access food 
Cultural differences in younger generations and possible 
decreased interest, knowledge, or involvement in clam harvesting 
Metlakatla members are moving away from Metlakatla Village or 
Prince Rupert 
Boats are hard to access (lack of transportation) 

Season 
What is the current season 
(window of time in a year) of clam 
harvest and has this changed 
compared to past? 

2.5 8 10 

“Months with an R in them” was known as the season of clam 
harvest in the past 
The clam harvest season is shorter now than in the past due to 
warmer weather and late results of biotoxin testing 

Size 
On average, are clams larger or 
smaller today compared to the 
past? 

2.3 7 7 

Smaller clams (or not growing as fast) 
No observed change in size 
Larger clams (because there are less people harvesting) 

Quality 
Has the quality of clams stayed 
the same or changed in 
comparison with the past? 

3.4 8 10 

No observed change in quality 
Poorer quality now, e.g., “milky” quality of spawning clams sooner 
in the year; “spoiled” clams that grew to be too old due to not 
enough harvest activity; polluted siphon of clams 
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3.4.3. Theme 3: Estimating the density of butter clam populations  

This section of the interview was answered by a smaller subset of eight participants who 

had extensive knowledge of, and experience with, butter clam harvesting over a long period of 

time. I asked them to describe how they harvested butter clams now and in the past. I also 

asked them to estimate densities of butter clam populations at beaches they harvested now and 

in the past. I used Metlakatla Territory maps and Traditional Use Data recording forms provided 

by the Metlakatla Culture, Language and Heritage Department to record each participant’s 

responses. The main findings from theme 3 are presented below and in Table 7.  

I suggested two possible methods for participants to estimate clam densities, and I gave 

them the option to use either or both methods. The first was a harvest-based method, in which 

participants would estimate the area of a typical hole they dug at a beach and the number of 

holes required to fill a standard sized bucket with clams. A similar method was previously used 

by Lynn Lee to estimate abalone population densities in her research with First Nations on the 

BC Coast (Lee, 2018). The second method that I suggested to participants was to estimate the 

number of clams they would have found if they dug a hole with a surface area of one square 

metre. Unfortunately, participants had difficulty estimating butter clam population densities using 

these methods. These challenges are described in more detail below. 

Harvest-Based Estimating Method: 

All eight of the Metlakatla clam harvesters agreed to try this estimating method. They 

answered the following questions (based on Lee, 2018) to estimate population density (i.e., the 

total number of individual clams per m2 of beach). 

• What was the area of hole you would dig? 

• How many of these holes would you have to dig to fill one 5-gallon bucket of clams? 

• What was the average number of clams in one 5-gallon bucket? 

I observed the following findings: 

Estimates were made for [locations redacted] because the harvesters said they were 

most familiar with these areas. Time periods ranged from 1950 to today. It was possible to 

generate 16 population density estimates of the total number of individual clams per m2 using 

this harvest-based method. The density estimates varied widely, even for the same beach and 
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the same time period. For example, for recent years (2000-2019) at [location redacted], density 

estimates ranged from 18 to 150 clams/m2. Across all of the years for which estimates were 

made for [location redacted](1974-2019) the densities ranged from 4.17 to 300 clams/m2. After 

initial analysis of the results, the research team decided not to proceed with further calculations 

because of the wide variations in estimates and the challenges with this estimating method 

(discussed below). 

Quadrat-Based Estimating Method: 

Participants were shown a square quadrat of one metre by one metre and asked to 

estimate the total number of clams they would find if they dug a hole of this cross-sectional size 

at the site of their expertise, for each time period. Four of the eight Metlakatla clam harvesters 

agreed to try this estimating method. Estimates were made only for [one location, redacted] 

Time periods ranged from 1974 to today. It was possible to generate 10 population density 

estimates using this quadrat-based method.  

The estimates of the density of butter clams ranged from 20 clams/m2 to 450 clams/m2. 

For recent years (2016-2019), density estimates ranged from 150 to 300 clams/m2. For older 

time periods (1974-1989), estimates ranged from 20 to 450 clams/m2, with one participant 

adding "depending on the spot" to justify a range given for their individual estimate. After initial 

analysis of the results, the research team decided not to proceed with further calculations 

because of the wide variations in estimates and the challenges with this estimating method 

(discussed below). 

Challenges with the Harvest-Based and Quadrat-Based Estimating Methods 

1. Level of uncertainty in responses: Some participants expressed a degree 

of uncertainty in their responses that suggested low confidence in the 
quantitative estimate of butter clam population density. A common response 
to this quantitative exercise from participants was “it depends.” Participants 
seemed to be referring to the possible variety of observations of clam 
population density at different areas of a particular beach. Participants also 
reported that they do not count the number of clams they harvest. Most 
participants seemed to imply that specific quantitative details were difficult to 
recall due to this reason (not counting clams). When I asked participants to 
conduct the quantitative estimates, I noted some participants added 
qualitative descriptions of butter clam population abundance to their answer. 
In one case, a participant expressed disinterest in conducting the quantitative 
estimates and referred to their qualitative perception of clam abundance. 
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2. Range of responses: The results show a wide range of butter clam density 

estimates. Of importance is the variation in participants’ estimates of how 
many clams fit in a typical bucket, which is a measurement tool used in the 
harvest-based estimate. Participants said they do not count the number of 
clams that fit in one bucket.  

3. Characteristics of clam harvest techniques: Based on qualitative analysis 

of participants’ responses, it may be that the variable nature of clam 
harvesting made quantitative estimates difficult. Interviewees reported 
irregular and varied sizes and shapes of the holes they would dig. Two 
participants described how they would dig multiple smaller holes until they 
found a place with a higher abundance of clams where they wanted to 
continuously dig, which complicates the harvest-based estimate and reporting 
the number and size of holes. The nature of clam harvesting techniques may 
cause population density estimates to be biased to spots with high clam 
abundance. Other variables that complicated the estimates include the 
number of people digging, changes over time in the type or size of vessel 
(e.g., bucket) used for collection, the substrate requiring the harvester to 
avoid rocky portions, and the size of clams collected.  

4. Familiarity with butter clam surveys and quadrat tool: Only one 

participant said they were familiar with a quadrat, which may be one reason 
why some participants chose not to try the quadrat-based estimate in the 
interview. One clam harvester who had participated in recent Metlakatla 
research that used quadrats on butter clam beaches seemed to indicate 
higher confidence in their estimate. They were familiar with a square meter as 
a unit of measurement, as well as counting individual clams. 

5. Variations in estimates: Quantitative estimates varied widely between 

participants, even for the same time period at the same location.  

6. Limitations including small sample size and time constraints: Given the 

limited time available for each interview, it was not possible to fully investigate 
participants’ answers and elicit estimates for each harvest area and time 
period. The small number of clam harvesters that were interviewed was also 
a limitation. 
 

Qualitative Observations Concerning Butter Clam Abundance 

In the interviews, I asked participants if they thought butter clam populations have stayed 

the same or changed over time. Interestingly, there was a variety of responses and 

observations, ranging from more clams today to fewer clams today. Three participants reasoned 

that their observed changes in butter clam abundance over time were due to the decrease in 

Metlakatla people harvesting clams, and one participant said the absence of a commercial 

fishery may also be a factor. The following quotations from interviews illustrate their thoughts on 

the general condition and abundance of butter clam populations. 
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“Yeah and my brother was saying that’s [discussing less clams] because we 

don’t harvest there. As long as we stop harvesting they’ll stop, so I was thinking 

we better work on [location redacted] and … to keep the c lam population 

coming 

“Yeah I think there’s more […] that would be in the 2000 mark maybe? Because 

that was when nobody harvesting, not too many people harvesting that many 

clams in the area” 

At [location redacted], in the 70’s and 80’s it was similar but maybe a little bit 

more clams found because you would dig less holes to fill a bucket in that time 

period [written interview note] 

“Pretty well the same. I’ve never really. Well, I can’t remember if there’s ever 

been a year people have went out and said there’s no clams…” 

“They’re way less than what it used to be before because nobody’s touching 

them anymore eh […] Yup that’s why they’re not producing… Nobody’s taking 

them out anymore. 

“There’s more around now because there’s no commercial fishery. You take  

Hartley Bay, Kitkatla, Metlakatla, Port Simpson, every village dug 

commercially”  
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Table 7. Interview results from theme 3: Estimating the density of butter clam populations 

Theme and Parent Node 
Interview 

Question(s) 

# of Interviewees 
Who Mentioned the 

Theme 

Total # Times the 
Theme was 
Mentioned 

Types of Responses 

Challenges Estimating 
Abundance or Density of 
Clams 

Theme 3 – 
Open code 

7 30 

It is difficult to recall details 
“It depends” on site specific factors  
Variety of observations at various harvest sites 
Intuitive, variable, or qualitative nature of clam harvesting (e.g., 
variability of size and shape of hole dug, bias to dig in high 
abundance areas) 
Do not count numbers of individual clams 
Unfamiliar with suggested units of measurement (e.g., meter-
squared quadrat tool) 
Other factors complicating a quantitative estimate  

Changes in Abundance of 
Clams in Comparison with 
the Past 

3.3 7 8 

Note: responses varied across interviewees 
Increase in butter clam abundance 
Decrease in butter clam abundance 
No observed change 
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3.4.4. Theme 4: Community perspectives on clam garden restoration 

The following topics were asked about in this section of the interview: 

• Prior Knowledge of Clam Gardens 

• Project Support 

• Build New or Restore Existing Clam Garden 

• Restoration Goals 

• Restoration Challenges 

• Who should be Included?  

• Learning from Other Nations 

• Next Steps 

• Prior Knowledge 

Of the 13 interviewees asked if they had previously heard of “clam gardens” (one 

interviewee was not asked this question), six said they had not personally heard about clam 

gardens before and 11 gave reasons as to why other Metlakatla members may not have 

knowledge about clam gardens (see number of interviewees who mentioned the theme, Table 

8). Of the seven who had personally heard of clam gardens previously, three said they had 

heard about clam gardens from a non-traditional source (media, biologists, education). Also, 

three of the interviewees who were aware of clam gardens shared their traditional knowledge of 

clam bed stewardship and traditional practices of tending to clam gardens (see the section of 

Table 5 on “Description of Harvest Practices and Techniques”). I told all the interviewees that 

most of the focus group participants had said either that they did not know about clam gardens 

before or that they heard about them through non-traditional sources (e.g., media or the 

workplace). The interviewees discussed a number of possible cultural and historical reasons 

why there are not more stories shared among Metlakatla about clam gardens. Common 

responses involved the effects of colonization, cultural change, and loss of Elders and 

potentially their stories about clam gardens. Interviewees recommended specific people or 

places to seek further information about traditional clam gardens.  
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Table 8.  Interview results from theme 4A: Prior knowledge of clam gardens  

 

Theme and Nodes 
(Parent node in bold, sub-node in bullets) 

# of Interviewees 
Who Mentioned the 

Theme 

Total # Times the 
Theme was 
Mentioned 

Types of Responses 

No 
Also coded here were responses to the follow 
up question: Why do you think other members 
may not have heard of them? 

11 16 

Interviewees discussed cultural and historical reasons why 
there are not more stories of clam gardens, including the 
effects of colonization, cultural change, loss of Elders and 
potentially their stories about clam gardens 

Who to Talk To 10 11 
Interviewees gave recommendations of people or places to 
seek further information 

Yes - Traditional Source 3 7 
Traditional knowledge of clam bed stewardship (see Theme 2: 
“Description of Harvest Practices and Techniques”) 

Yes - Other Source 4 5 Media, workplace, workshops, or other 

In response to interview question 4.1, “Have you heard of “clam gardens” before? Where?”



68 

Project Support 

In response to the question of whether or not interviewees supported a potential 

restoration project, 12 participants supported the idea of restoring a clam garden. One 

interviewee was not asked this question. One interviewee expressed a potentially negative or 

neutral view of the project, and this response was also coded a second time in the category of 

“other priorities,” (see Table 9). Two interviewees said there were other priorities that should be 

addressed before clam garden restoration, including: the need to increase accessibility to 

popular harvest sites; other species of importance; and a lack of interest from young people to 

learn about the history and participate in clam harvesting. Interviewees mentioned several 

potential benefits or reasons they supported a potential restoration project. Reasons for positive 

support for a project include: potential to increase accessibility; potential to address or decrease 

barriers to harvest; opportunity to teach youth and other Metlakatla members about harvesting 

traditional foods and raise Metlakatla members’ understanding of clam gardens; opportunity to 

pass on Elders’ knowledge and Metlakatla history to the next generation; potential to increase 

clam abundance, as well as harvest opportunities and food security; potential to increase 

harvest by Metlakatla members; opportunity to experiment and see if clam garden restoration 

would work; potential to address concerns like erosion; opportunity to include Metlakatla people 

in restoration and generate interest in Metlakatla culture; and opportunity to protect clam beds 

and rebuild for future generations.  
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Table 9. Interview results from theme 4B: Support for a clam garden project  

Theme and Nodes 
(Parent node in bold, 
sub-node in bullets) 

# of Interviewees 
who Mentioned 

the Theme 

Total # Times 
the Theme was 

Mentioned 
Types of Responses 

Negative  1 1 
There are other priorities before restoration because there are other species of importance. 
Coded again under “other priorities” 

Neutral 1 3 
There is a lack of interest among young people to learn about the history and participate in 
clam harvesting 

Other Priorities 2 9 

A road should be built to a popular clam harvesting spot to improve accessibility, before clam 
garden restoration 
Communicate with other Nations about their knowledge and goals 
There is a need to generate youth interest in learning the history of clam gardens 
Other concerns, such as pollution from Prince Rupert, other species 
Clams are abundant so there are other priorities instead of clam garden restoration 

Positive 12 29 

Potential to increase accessibility 
Potential to address or decrease barriers to harvest 
Opportunity to teach youth and other Metlakatla members about harvesting traditional foods 
Increase Metlakatla members’ understanding of clam gardens 
Opportunity for intergenerational knowledge transfer 
Potential to increase clam abundance, as well as harvest opportunities and food security 
Potential to increase membership harvest 
Opportunity to experiment and see if clam garden restoration would work 
Potential to address concerns like erosion 
Opportunity to include Metlakatla people in restoration and generate interest in Metlakatla 
culture 
Opportunity to protect clam beds and rebuild for future generations 

In response to interview question 4.2, “Do you support the idea of restoring or building a new clam garden? What do you think about this idea?”
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Restore an Old Clam Garden or Build a New Clam Garden 

Respondents were asked they would prefer to see an old clam garden restored or a new 

clam garden built, and were able to choose more than one or provide a written text answer. 

Four respondents preferred building a new one, five preferred restoring an existing one, two 

said both options, two indicated no preference, and two expressed being unsure or needing 

more information (Table 10). Two participants did not respond to this question. 

Build a new clam garden 

One interviewee wanted to see a clam garden built at the Village where they used to dig 

clams by their house for easy access to harvest and to overcome cost barriers. One interviewee 

wanted to see a clam garden built where clam beds are already productive. One interviewee 

said that a new clam garden could last longer and achieve the same goals as a restored 

garden. One interviewee said that they were unsure about touching an historical place, 

“because we don’t have any knowledge about how exactly the people on this exact land did it 

compared to other Nations.” 

Restore an existing clam garden 

One interviewee prioritized educating the next generation about how to restore a clam 

garden: 

 “I would say to do all three. But my priority would be to restore an original 

clam garden, and I think one of the biggest thing would be to educate the next 

generation on showing them how to restore clam gardens. [“all three” refers to 

restore an old clam garden, build a new clam garden, and continue harvesting 

at current popular harvest sites] 

Another interviewee discussed how ancestors must have had knowledge and reasons why they 

used ancient clam gardens: 

 “They knew what they were doing back then, that ’s why they had that, so it 

won’t erode. Cause most of the time you’re going to lose a lot of the sand”   

One interviewee thought the historical pre-contact context and archaeological timeline could be 

linked to oral stories and traditions:  

“Even if it was empty right now it could be re-sown or re-planted and you would 

still have the foundation which gives it the historical pre-contact context, which 

I really like… The proof that Metlakatla people were here and that’s how old it 
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is […] It creates a positive timeline context for how old it is, which could be 

linked to the oral stories, the adawx - the oral tradition of the area.”  

Other responses: Unsure of preference, both, other priorities 

Two interviewees expressed being unsure of their preference, two interviewees wanted 

both options to be considered, and one interviewee expressed that other priorities were 

important, as illustrated by the following quotations:  

“From one point of view I have is not wanting to touch a historical place to keep 

it the way it is, because we don’t have any knowledge about how exactly the 

people on this exact land did it compared to other Nations. And then the other 

side of me too is… will there be clams at a new spot we do, how long will it take 

for them to flourish there, if we transfer some from an old site… So, I’m like 

half and half, I’ll be happy with either.”  

“I think just not knowing what beach is going to be successful, like I have my 

own reasons why I’m pro for either or but… The new beach… Is it going to be 

viable? Like are they going to be able to transfer, is that even possible? Cause 

and then the new beach too, how far away is it going to be? Is it going to be a 

beach that they’ve clam harvested on, but it doesn’t have an actual clam 

garden? Do you know what I mean? So, there’s some questions that I have 

that I don’t really know… how to answer them.” 

One interviewee who felt both an existing and a new clam garden were needed and said that 

restoring an existing clam garden would achieve archaeological and historical goals, but a 

separate harvest site is also needed to be used by Metlakatla members and improve access 

and Metlakatla’s ability to harvest. 

“Restoring an original site is what I said earlier in my reasons of why that needs 

to be done, but we also need to have a separate harvesting site that could be 

restored or regenerated or really put to good use by all membership so that 

everybody gets a chance to use it. Because right now not a lot of people do. 

The fortunate ones with the boats and the means to pay for gas are the ones 

that are getting it. The rest of the people aren’t that fortunate. But there’s no 

way that they can’t be included if this is done right.” 

One interviewee wanted to see other priorities such as generating interest in history or culture 

among youth. “I don’t know there’s… A different culture, I don’t know if people are interested in 

things like that…”  
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Table 10.  Interview results from theme 4C: Build new or restore existing clam garden 

Theme and Nodes 
(Parent node in bold, 
sub-node in bullets) 

# of 
Interviewees 

who Mentioned 
the Theme 

Total # Times 
the Theme was 

Mentioned 
Types of Responses 

Both 2 3 
Restoring an existing clam garden would achieve archaeological and historical goals, but a 
separate harvest site is also needed to improve access and Metlakatla’s ability to harvest 

Build a New Clam 
Garden 

4 7 

Build a clam garden at the village where we used to dig clams by our house for easy 
access to harvest and to overcome cost barriers 
Build a clam garden where clam beds are already productive 
A new clam garden could last longer and achieve the same goals as a restored garden 
I’m unsure about touching a historical place, “because we don’t have any knowledge about 
how exactly the people on this exact land did it compared to other nations.” 

No Preference 2 2 

There are other priorities such as generating interest in history or culture among youth 
“I’ll be happy with either”  
There are questions about ecological viability, as well as potentially changing historical 
places without first gathering knowledge on the unique history and practices of Metlakatla 
clam gardens compared to other Nations 

Restore Existing Clam 
Garden 

5 8 

Educate the next generation about how to restore a clam garden 
Ancestors must have had knowledge and reasons why they used ancient clam gardens 
Historical pre-contact context and archaeological timeline can be linked to oral stories and 
traditions 

Unsure 2 7 
Unsure about the ecological viability of existing clam gardens versus building a new one 
Other questions about the likelihood of success of restoration treatments, location of clam 
gardens, water quality, and other knowledge gaps 

In response to Interview Question 4.3, “Which would you prefer to see: an existing old clam garden restored, or a new one built at a diffe rent place?”
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Restoration Goals 

In the interviews I presented the goals for restoration that participants in the focus 

groups had said were important (see Table 2). I asked the interviewees if they agreed with 

these restoration goals, if they liked the wording of the goal statements, and if they had anything 

to add (see Table 11). I also separately coded all interview transcripts for discussion and ideas 

related to the focus group restoration goal themes as well as new restoration goals. The 

interviewees all agreed with all restoration goals from the focus groups. For the goal of 

Aboriginal title, wording was added to the goal statement at the request of an interviewee. In the 

other parts of the interviews, cultural goals (including the creation of educational opportunities 

and passing on of traditional knowledge) were brought up the most (21 references by 10 

interviewees), followed by accessibility of clam harvesting sites (20 references by 11 

interviewees), resource protection (12 references by eight interviewees), and clean water and 

clams (11 references by nine interviewees). Other or new restoration goals not covered in the 

focus groups that interviewees discussed included: experimenting to see if a “clam garden” 

would work; commercial sale of clams; bringing more events and activities to Metlakatla Village; 

communicating with other Nations to see what their restoration goals are; restoring other food 

items; and erosion protection. 
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Table 11.  Interview results from theme 4D: Restoration goals for building or restoring a clam garden 

Theme and Nodes 
(Parent node in bold, 
sub-node in bullets) 

# of Interviewees 
who Mentioned 

the Theme 

Total # Times 
the Theme was 

Mentioned 
Types of Responses 

Aboriginal T itle 1 3 

Archaeological context supporting Aboriginal Rights and T itle 
To be able to actively manage and/or harvest clams, to assert Metlakatla’s Aboriginal 
T itle and jurisdiction over the intertidal zone and resources 
Additional wording added by interviewee “and in addition protect said resources for use of 
Metlakatla only” 

Access 11 20 Improve accessibility of clam harvest sites 
Clean Water, Beaches, 
or Clams 

9 11 
Ensure clean water and beaches (free from pollution, sewage, or contaminants) 
Ensure safe consumption of clams (a way for Metlakatla to test clams) 

Culture, Education, 
Traditional Knowledge 

10 21 

Increase involvement and interest of members and youth in clam harvesting 
Educational opportunities (teaching about Metlakatla history, culture, language, and 
traditional ways) 
Intergenerational knowledge transfer and preservation of Elders’ knowledge 

Food Security 3 3 Produce more clams to be used as a food item for Metlakatla 

Other 5 16 

Restore as an experiment “to see if a clam garden would work” 
Bring back commercial sale of clams 
Get more Metlakatla people out and included 
“Learning by the sea” day similar to Gulf Islands clam garden project 
Communicate with other Nations and ask them to share knowledge 
Focus on other food items instead of clams 
Erosion protection 
Protection of archaeological sites 

Resource Protection 8 12 

Clam gardens should be monitored and protected by the Metlakatla Guardian Program 
from poaching or other misuse 
Keep testing and protecting main harvest areas 
Prevent clam beds from diminishing 
Testing clam resource and water quality 

In response to interview question 4.4: “Do you agree or disagree with any of these restoration goals?” [Referring to the list of restoration goals generated from the focus groups] 
Probe: “Do you like these goals? Are there any restoration goals that are missing? Any other comments?”  
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Restoration Challenges 

Common challenges or concerns for restoration discussed by interview participants 

(Table 12) covered themes and ideas similar to those brought up in the focus groups, and 

included:  

• Accessibility: A common theme identified by interview participants is that poor 
accessibility of sites and lack of boat access can be a barrier that prevents some 
Metlakatla members from going out to harvest. Accessibility was also cited as an 
important factor that would increase Metlakatla’s ability to achieve cultural goals like 
passing down knowledge to future generations. 

• Water quality and pollution concerns: This included consideration of cumulative 

effects such as marine shipping traffic and other development concerns (LNG, port 
expansion). 

• Environmental Change: Climate change affecting water temperatures or sea levels, 

build-up of organic matter, and erosion concerns. 

• Concern about learning from other Nations: For example, how clam gardens or 

practices may differ in the south. 

• Archaeological concerns: For example, the need to protect historical sites, 

implications for jurisdiction and asserting Aboriginal Rights and Title. 

• Ecological challenges: For example, uncertainty about ecological viability and 

restoration treatments such as clam seeding/transplanting. 

• Project logistics or capacity challenges: For example, project management 

including getting consensus on site selection and future capacity to run the project. 
Related challenges include the lack of training opportunities that limit Metlakatla’s 
capacity to conduct their own monitoring or management activities (for example, clam 
testing or site assessments). 

• Cultural changes: Loss of interest of the next generation in traditional harvesting and 

loss of traditional knowledge. 

• Poaching or membership permit enforcement: Concern that clam gardens should 

be monitored and protected from poaching or other misuse. 

• PSP red tide: Lack of biotoxin testing needed to indicate if harvest areas are open or 

closed. 
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Table 12.  Interview results from theme 4E: Challenges for clam habitat restoration  

Theme and Nodes 
(Parent node in bold, sub-

node in bullets) 

# of Interviewees 
who Mentioned 

the Theme 

Total # Times 
the Theme was 

Mentioned 
Types of Responses 

Environmental Change  5 7 
Environmental change, including climate change affecting water temperatures or 
sea levels, build-up of organic matter, and erosion concerns 

Water Quality or Pollution and 
Other Cumulative Effects  

10 21 
Water quality and pollution concerns, including marine shipping traffic, adverse 
cumulative effects and other development concerns (LNG, port expansion) 

Poaching and Enforcement of 
Membership Permits 

8 14 
Concern about resource poaching and the need to monitor access to the resource, 
such as through enforcement of Metlakatla membership permits  

Other Ecological Challenges  7 16 Ecological challenges with restoration (for example, clam seeding) 

Archaeological and 
Jurisdiction Concerns 

3 11 
Archaeological concerns (e.g., the need to protect historical sites, implications for 
jurisdiction and asserting Aboriginal rights and title) 

Learning from Other Nations 6 8 
Concern about learning from other nations such as how clam gardens or practices 
may differ in the south 

Accessibility 11 28 

Poor accessibility of sites and lack of boat access can be a barrier that prevents all 
Metlakatla members from going out to harvest; improved accessibility would 
increase Metlakatla’s ability to achieve cultural goals like passing down knowledge 
to future generations. 

Interest of Members or Youth  9 21 
Need to increase interest and involvement of Metlakatla members, especially youth, 
in FSC harvest activities 

Capacity or Project Logistics  4 13 

Lack of training opportunities limits Metlakatla’s capacity to conduct monitoring or 
management activities (e.g., internal clam testing or site assessments) 
Project logistics or challenges with project management including getting consensus 
on site selection and future capacity to run the project 

Paralytic Shellfish Poisoning 
(Red T ide) 

3 5 
Paralytic shellfish poisoning (red tide) and possible lack of biotoxin testing that 
would be needed to inform the public if harvest areas are open or closed 

Loss of Traditional Knowledge 
or Culture 

6 12 
Cultural changes, including loss of interest of next generation in traditional 
harvesting and observed loss of traditional knowledge 

In response to interview question 4.5, “Do you have any concerns about a possible project to restore clam habitat? What challenges do you think Metlakatla would have?”  
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Who Should Participate or be Included 

The importance of community inclusion in the project was stressed by 13 interviewees, 

for reasons such as generating interest in the project, fulfilling cultural revitalization goals and 

restoration success, and ensuring respectful partnerships (Table 13).  

Learning from Other Nations 

Seven interviewees discussed learning from other Nations or other clam garden 

restoration projects, although possible differences between Nations were recognized (see Table 

12). One interviewee said that more information would be valuable to the Metlakatla project and 

shared the idea that a Metlakatla member could visit other Nations to learn practical information 

about how other Indigenous communities are restoring their clam gardens and hear stories 

about how and why they chose their restoration sites. One member agreed that although 

learning from other Nations would be valuable, this must be done in a way in which Metlakatla 

members could be included and could teach their own community. 

“Take a group of them to a place that has a clam garden restoration project 

already done or going to be done and have them start right at day one. Then 

they could come back, and it would be their own people teaching them. […] I 

would rather see people go somewhere, learn how to do it and then come back 

and teach their own. Then there’s the sense of ownership once again, the sense 

of buy- in. Inclusion. […] Inclusion equals respect.”  

Next Steps for the Project 

Several ideas were shared by interviewees for next steps for a clam garden restoration 

project, including: share the meaning and purpose of clam gardens with Metlakatla members; 

increase access to specific clam harvest sites; increase Metlakatla membership inclusion in 

restoration projects; more archaeological work and study before restoration; include all 

Metlakatla members and particularly the knowledgeable Metlakatla harvesters; learn from other 

Nations and clam garden restorations projects; seek consensus, recommendations, and 

inclusion from the community and put Metlakatla member’s ideas into action, presenting the 

project findings at a community meeting; studying ecological viability of the beaches as a 

preliminary step of the site selection process; and sending Metlakatla youth or interested 

persons to volunteer and take part in other clam garden restoration projects. The following 

quotations express interviewees’ thoughts on next steps for a clam garden restoration project: 

“I do not think there’s enough people within our reserve that understand the 

purpose of having a clam garden […] the reasoning behind a clam garden. Once 
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they do understand and bring the education to them, they’ll know that they 

could go there and harvest”  

“You need to do your homework I think, and you need to include the people. 

Not just the people in the community but we’re looking at 600 members of the 

Metlakatla. You need to include them in order to bring them back into the 

community. Make them feel like they’re needed there too… We can’t just do  

anything without them. […] If I want them to learn and they want to learn with 

me, then I continue to make them feel like they’re the ones that’s going to pass 

the language on. I’m just the seed I’m just planting the seeds here or there. 

And that’s what we need to do with the restoration of harvesting.”  

“Include the people - they will buy- in if there’s a benefit for them, their children, 

and grandchildren. And I learned from many, many, many projects. If you don’t 

include the people from day one, and listen to them and go by their 

recommendations, it’s not going to succeed.” 

“The way this is going to work is if you include the people and their words are 

actually put into action. They’re not just listened to. It’s like the Canadian 

government, consultation. “Yeah we had consultation, we asked that guy what 

he thought, and he said something.” But it’s never, ever taken into account and 

actually put to work. So, what I’m hoping that is done here is all the words that 

are put forward are being, are going to be put into action. And your next step 

should be a community meeting after all your interviews are done and tell 

everybody, look at the information we got from you. What do you think we 

should do with it? We know you want to build a clam garden; how do you see 

that happening, what do you think… Who should be involved in it? How do you 

see it? And get their thoughts.” 
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Table 13. Interview results from theme 4F: Participation, learning, and next steps 

Theme and Nodes 
(Parent node in bold, sub-

node in bullets) 

Interview 
Question(s) 

# of Interviewees 
who Mentioned 

the Theme 

Total # Times 
the Theme was 

Mentioned 
Types of Responses 

Who Should be Included?  
(Who should be included in 
restoration of Metlakatla clam 
gardens?) 

Open Code 13 27 

Knowledgeable members or Elders with clam harvest expertise 
Community or member involvement and inclusion 
Youth involvement 

Learning from Other Nations 
(Are you interested in learning 
from other First Nations groups 
about clam gardens and clam 
garden practices?) 

Open Code 7 11 

Information sharing and learning historical or practical information 
about clam gardens from other Nations 

Next Steps for the Project 
(What steps does Metlakatla 
need to take before a clam 
garden could be restored?) 

Open Code 5 15 

Share the meaning or purpose of clam gardens with Metlakatla 
members 
Increase access to specific clam harvest sites 
Increase Metlakatla membership inclusion in restoration projects 
More archaeological work and study before restoration 
Inclusion of all Metlakatla members and particularly the 
knowledgeable Metlakatla harvesters 
Learn from other Nations and clam garden restoration projects 
Seek consensus, recommendations, and include the community 
Put Metlakatla members’ ideas into action 
Present the project findings at a community meeting 
Study ecological viability of the beaches as a preliminary step of 
the site selection process 
Metlakatla youth or other interested persons could volunteer and 
take part in other clam garden restoration projects. 
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3.4.5. Theme 5: Site selection considerations 

I asked interviewees to rank the top three things that are most important to consider 

“when choosing a beach to restore.” Possible site selection considerations were developed by 

the project team and refined in the focus groups, and all focus group and interview participants 

were given the chance to add other considerations to the list. Using NVIVO software, I coded 

the interview data under the same themes as those from the focus groups. One additional code 

was added: “location recommendations,” which represents instances where interviewees 

discussed or recommended specific locations where in their view restoration would be ideal. 

“Accessibility” was most commonly suggested as an important factor, followed by “water quality 

or pollution” (Table 14). 

• Accessibility  

• Harvest Status of the Beach (Open or Closed) 

• Best Clam Habitat 

• Frequently Harvested Site 

• Historical or Cultural Factors 

• Water Quality or Pollution  

• Paralytic Shellfish Poisoning (Red Tide) 

• Existing Clam Garden Feature of Interest 

• Location Recommendations 
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Table 14.  Interview results from theme 5: Site selection considerations  

Theme and Parent Node 
# of Interviewees who 
Mentioned the Theme 

Total # Times the 
Theme was Mentioned 

Types of Responses 

Accessibility 9 13 
Access to a boat or harvest site location or remoteness 
(affecting Metlakatla member’s ability to harvest) 

Harvest Status of the Beach (Open or 
Closed) 

3 4 

Some Metlakatla members rely on biotoxin testing results to 
know when and where it is safe to harvest. The status of an 
area being “open” or “closed” to harvesting affects Metlakatla 
member’s ability to harvest. 

Best Clam Habitat 4 5 Ecologically suitable or ideal clam habitat  

Frequently Harvested Site 3 3 An area where members currently harvest frequently  

Historical or Cultural Factors 2 2 
Traditionally harvested site and other cultural factors (e.g., 
archaeologically rich history of site) 

Water Quality or Pollution  7 7 Clean water  

Paralytic Shellfish Poisoning (Red T ide) 4 4 Safe consumption of clams  

Existing Clam Garden Feature of 
Interest 

2 3 
An archaeological clam garden feature  

Location Recommendations 6 11 
Specific sites were suggested as potential clam beaches to 
restore 

In response to interview question 5.1 asking participants to rank the top three things that are most important to you to consider when choosing a beach to restore 
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Chapter 4.  
 
Clam Garden Decision Guide 

This chapter originated as a report that I prepared in 2021 for Metlakatla Stewardship Society. 

Modifications include a revised introduction, and changes to the table and figure numbers, 

formatting, and one image. I also redacted names of places and people, where necessary to 

protect confidentiality, and I made corrections to personal communications after review by those 

individuals.  

In this chapter, the information I gathered about Metlakatla perspectives, knowledge, 

and values is used along with the guiding principles from the literature review and case studies 

to inform a decision analysis of possible options for managing and restoring clam beaches in 

Metlakatla territory. The literature review and case studies support and are congruent with the 

advice and perspectives of Metlakatla members, and all of these sources should inform further 

restoration planning and decision-making. 

4.1. Executive Summary of the Decision Guide 

The Metlakatla Stewardship Society is investigating potential management actions to improve 

the status of butter clams (Saxidomus gigantea) on beaches in Metlakatla Territory. Butter 

clams are a high-priority value for the Metlakatla Cumulative Effects Management (CEM) 

Program. Several management actions identified in the butter clam CEM strategy aim to 

improve or restore habitat on butter clam beaches as a way to improve the productivity of butter 

clam populations in Metlakatla Territory. The Metlakatla CEM Working Group identified 

restoration of intertidal clam beach habitat using traditional clam garden practices as a potential 

management action for butter clams.  

This Decision Guide is designed to inform and support a decision by Metlakatla 

leadership and managers about how to improve the condition of clam beaches in Metlakatla 

Territory through potential clam beach restoration actions. The Guide includes a structured 

decision analysis of the following potential restoration pathways:  

1. Restore an existing clam garden (rebuild the rock wall and resume traditional 
tending practices); 
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2. Build a new clam garden at a site where there is no evidence of an historic 
clam garden (build a rock wall in a new location and establish new tending 
practices); and 

3. Continue current practices on harvested beaches (continue existing clam 
management and monitoring practices on a currently harvested beach, 
instead of restoring an historic clam garden or building a new one). 

The analysis in this Guide is decision-focused and examines the performance of each of 

these potential restoration pathways relative to Metlakatla objectives. The analysis also 

highlights uncertainties and trade-offs that should be taken into account when selecting a 

preferred restoration pathway.  

The Guide begins with an overview of the Metlakatla CEM Program and the butter clam 

value. This overview is followed by a brief summary of current knowledge about clam gardens 

(“What We Know”), highlighting important ecological, archaeological, social and cultural 

considerations for possible restoration actions. The summary of current knowledge is based on 

a review of published literature and other sources of information on clam gardens, relevant 

Metlakatla documents, and a report by archaeologist Dr. Bryn Letham on two ancient clam 

gardens in Metlakatla Territory (Letham, 2019). The author of this Decision Guide also 

accompanied and assisted Dr. Letham on reconnaissance visits to the sites of the two clam 

gardens. Key findings from the review of current knowledge are listed in Box 1. 

Box 1: Review of current knowledge (clam garden restoration and butter clam 

condition) 

1. Clam gardens are described in the literature as a system of mariculture (cultivation of 

marine organisms) historically used by coastal Indigenous peoples to improve the health 

of intertidal ecosystems and clam productivity. Clam gardens are characterized by a 

rock-walled terrace and often accompanied with beach tending practices such as turning 

over the sand.  

2. Clam garden restoration can help achieve ecological and social outcomes and enhance 

the resilience of social-ecological systems. Recent studies show the ecological benefits 

of clam gardens, as well as social and cultural benefits to First Nation communities. 

However, the potential for benefits to a particular First Nation will depend on the unique 

nature of the community and its ecological and social context. 
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3. An excellent resource for accessing past and current research and restoration projects is 

the “Clam Garden Network,” a collaborative group of First Nations, academics, 

researchers, and resource managers from coastal British Columbia, Washington, and 

Alaska who are interested in clam gardens and traditional clam management 

(https://clamgarden.com). There are two clam garden restoration projects currently in 

progress on the west coast of North America: (1) Hul’q’umi’num and WSÁNEĆ Nations 

and Parks Canada, Gulf Islands National Park Reserve (Olsen, 2019), and (2) 

Swinomish Indian Tribal Community, Washington State (Barber & Donatuto, 2019). 

Personnel from these projects offered the following advice and recommendations:  

• Clam gardens should be thought of broadly to include a set of beach tending and 
harvesting practices, even in settings without a rock wall feature. They can also be 
thought of as “sea gardens” where other key species benefit and ecosystem 
health as a whole is considered. 

• There is a need for long-term ecological research to monitor outcomes of 
restoration treatments, determine timelines for seeing ecological benefits of 
restoration, and disentangle the “walled” effect from the “tending” effect (see the 
section on adaptive management).  

• Although traditional knowledge about clam gardens may be in deeper ancestral 
memories of Nation members, work can be done to “reawaken” stories and 
memories. 

• It is important to establish multiple phases for a long-term restoration process. 

• Community support and involvement in each step of the project is vital to success. 
For example, community input should be used to compile a candidate list of sites 
to explore for ecological restoration suitability. 

• There are valuable collaboration and learning opportunities within the Clam 
Garden Network, which could include sending members to learn about clam 
garden restoration from other First Nations or projects. 

4. The current condition of butter clam populations in Metlakatla Territory is officially 

rated as “unknown” at this time. The preliminary results of recent beach surveys 

suggest that populations may be stable, but additional multi-year data is needed to 

determine the condition of butter clams accurately. The Metlakatla CEM Program, in 

collaboration with Metlakatla Stewardship Society’s Baseline Project, is working towards 

establishing the current condition with more certainty through continued clam surveys. 
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After summarizing “What We Know” about clam gardens, this Guide reviews the relevant 

results of two focus groups and 14 individual interviews with Metlakatla members conducted in 

June and July of 2019 to support the decision analysis. Key findings from the focus groups and 

interviews are listed in Box 2.  

Box 2: What we found in Metlakatla focus groups and interviews: 

1. Restoration goals. Metlakatla participants identified the following restoration goals: 

culture; education; access; clean water and safe consumption of clams; Aboriginal 

Rights and Title; and food security.  

2. Benefits. Participants described the following benefits related to clam garden 

restoration: asserting jurisdiction and title in Metlakatla’s foreshore areas and improving 

and controlling access; increasing food security; intergenerational knowledge transfer 

and increased educational opportunities; linking Metlakatla traditions to clam gardens; 

ensuring safe consumption of clams; and encouraging community inclusion with clam 

harvesting. 

3. Challenges and concerns. The following challenges and concerns related to clam 

garden restoration were raised: water quality, biotoxins and pollution; remoteness of 

beaches, lack of boat access and other accessibility issues; ecological challenges such 

as clam seeding; climate change and environmental changes; archaeological concerns; 

jurisdiction; learning from other Nations; insufficient training for monitoring and 

management; marine traffic; port expansion and development; poaching; logistical 

challenges; and cultural changes including loss of traditional knowledge and loss of 

interest. 

4. Prior knowledge. When asked about their knowledge of clam gardens, many 

participants said that they had not previously known about clam gardens, or their source 

of knowledge was from media, work, or contemporary sources. Interviewees attributed 

the lack of traditional knowledge or stories about clam gardens to cultural and historical 

factors including the effects of colonization, the loss of Elders and cultural changes. 

However, Metlakatla harvesters have valuable knowledge of clam gardens in a broader 

sense, including knowledge of clam harvesting and stewardship practices. 

5. Level of support. Overall, Metlakatla members who participated in the focus groups and 

interviews expressed support for clam garden restoration; however, they did not all 
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agree on any one of the proposed restoration pathways. Instead, their preferences 

varied, and they highlighted advantages and disadvantages of each pathway.  

6. Learning from other First Nations. Focus group participants and interviewees 

expressed interest in learning from other Nations and their clam garden restoration 

projects, although possible differences between communities were recognized. 

 

The project team used the summary of current knowledge and the results of the focus 

groups and interviews to inform a Metlakatla-specific decision analysis of the three possible 

restoration pathways. The decision analysis follows the five core steps of structured decision 

making: (1) set objectives, (2) review identified alternatives, (3) evaluate restoration pathways, 

(4) describe outcomes of the evaluation, and (5) discuss uncertainties, advantages, 

disadvantages, and trade-offs. The decision analysis reveals that the main trade-offs involved in 

a choice among the restoration pathways are between feasibility, maximizing ecological health, 

and ecological certainty: 

Pathway One (restore an existing clam garden) is favoured if the most important 

objectives are to maximize ecological health and ecological certainty. Restoring an existing clam 

garden could also expand Metlakatla presence and management of the area and provide 

archaeological evidence of clam garden history, which could support Metlakatla Rights and 

Title.  

Pathway Two (build a new clam garden) is favoured if feasibility is of higher importance, 

because this pathway performs slightly better on the feasibility criterion and is balanced in 

meeting other objectives (maximize Metlakatla’s ability to harvest and achieve cultural 

revitalization goals). However, with Pathway Two there is more uncertainty about the ecological 

outcomes, because there are no recent similar projects or data available for building a new clam 

garden. Also, the direct potential of Pathway Two to support Metlakatla Rights and Title is lower 

because this pathway does not provide additional archaeological evidence about historical clam 

gardens.  

Pathway Three (continue current practices on harvested beaches) was not favoured 

because it performs poorly on all objectives apart from feasibility (less capacity required). In 

particular, it will not increase recognition of Metlakatla Rights and Title to clam beach areas, and 

it will not significantly improve ecological conditions. 
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The analysis identified two main uncertainties to consider when selecting a restoration 

pathway: (1) the uncertainty of achieving ecological objectives, and (2) the uncertainty of 

ecological timelines for restoration. If Pathway One or Pathway Two is selected, it will be 

important to be clear with members about the length of time that may be required before 

ecological benefits will be realized. Based on the focus groups and interviews, members would 

like to see positive outcomes quickly. However, it may take 10 years or longer before substantial 

ecological benefits of clam garden restoration or new construction become evident. The effects 

of climate change on environmental conditions must also be taken into account, including 

possible changes in sea level, ocean acidification and regional weather patterns. 

The outcomes of this decision analysis can be used to inform the selection of a preferred 

pathway based on the values that Metlakatla leaders and managers define as important to 

Metlakatla. No matter which pathway is selected, Metlakatla members should be involved and 

engaged in all phases of the project. In addition to building support and capacity, such 

involvement could help decision makers to identify strategies to enhance potential benefits and 

address weaknesses of any selected pathway. For example, in focus groups and interviews, 

members expressed concerns about the remoteness of existing clam garden sites and the need 

for a boat to access these sites. To address these concerns a strategy to provide boat access 

for members might be combined with a selected restoration pathway. The success of clam 

garden restoration will hinge on appropriate site selection using Metlakatla membership input. 

Metlakatla will need to balance a number of factors to choose a location for restoration that is 

feasible, can meet community needs, and has a high chance of ecological success. 

Summary of Recommendations 

1. Focus on the main trade-off between feasibility and maximizing ecological health when 

selecting the preferred pathway for restoration. 

2. Uncertainty, including the uncertainty of achieving ecological objectives within expected 

time frames and the uncertainty associated with climate change, should also be 

considered when selecting the pathway for restoration. 

3. Restoration work will be a long-term process, involving multiple phases of learning (e.g., 

through adaptive management) and the implementation steps suggested in this report 

(Figure 13). 
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4. Careful site selection is essential for any of the restoration pathways. Involve Metlakatla 

members and utilize local and traditional knowledge to develop a list of candidate 

restoration sites and enhance understanding of site suitability. 

5. Community acceptability, project support, and involvement in each step of the restoration 

process is vital to the success of the project. 

6. In addition to any particular restoration path, continue with other butter clam 

management activities, including butter clam surveys, as a part of the CEM Program. 

 

4.2. Clam Garden Decision Guide Introduction 

The Metlakatla Stewardship Society is investigating potential management actions to 

improve the status of butter clams (Saxidomus gigantea) on beaches in Metlakatla Territory. 

Butter clams are a pilot value under the environmental pillar of the Metlakatla Cumulative 

Effects Management (CEM) Program. Research conducted for the CEM Program confirms that 

there is a high level of community interest and support for improving the condition of clam 

populations in Metlakatla Territory and increasing the community’s ability and opportunity to 

harvest clams. Several management actions identified in the butter clam CEM strategy aim to 

improve or restore habitat on butter clam beaches as a way to improve the productivity of butter 

clam populations in Metlakatla Territory. The Metlakatla CEM Working Group identified 

restoration of intertidal clam beach habitat using traditional clam garden practices as a potential 

management action for butter clams. Experience in other settings on the Pacific Coast shows 

that clam garden restoration can combine traditional knowledge and practices with scientific 

research to improve the health of clam populations, enhance intertidal beach ecosystems, and 

meet other community goals (Cardinal, Augustine, Wsáneć and Hul’q’umi’num Nations, 2018). 

This report is designed to inform and support a decision by Metlakatla leadership and 

managers about how to improve clam populations and beaches in Metlakatla Territory, including 

the possibility of implementing the management action of restoring an ancient clam garden. The 

first part of the report reviews existing literature and background information about clam gardens 

and clam beach restoration. Then, three potential pathways for clam beach restoration are 

described: (1) restoring an existing clam garden, (2) building a new clam garden, and (3) 

continuing current practices on clam beaches. The final part of the report evaluates these three 

restoration pathways using a structured decision-making framework. The evaluation draws on 
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information gathered in focus groups and one-on-one semi-structured interviews with Metlakatla 

community members. Discussions of Metlakatla knowledge, perspectives, and values inform 

and highlight important considerations relevant to the evaluation. Recently completed studies in 

the CEM Program also provide information for this analysis, including an archaeological study of 

selected clam garden features in Metlakatla Territory (Letham, 2019). Results of the evaluation 

are presented for Metlakatla consideration and to inform Metlakatla’s next steps for clam 

management and restoration. The project team supporting this report includes: Emily Spiler 

(Master’s Student Intern), Dr. Murray Rutherford (SFU Supervisor), Katerina Kwon (SFU Project 

Support), Jessica Hawryshyn (Metlakatla Project Support), and Anna Usborne (Metlakatla 

Project Support). The MSS, including its Marine and Aquatic Resources group (MAR) and 

Metlakatla Guardians, supports all work related to the butter clam value of the CEM Program.  

4.3. Metlakatla CEM Program Overview 

Cumulative effects are changes to environmental, social, economic, and cultural values 

caused by the combined effects of past, present, and potential future activities and natural 

processes. In response to increasing development activity within Metlakatla Territory, Metlakatla 

initiated the CEM Program in 2014. The Metlakatla CEM Program is a resource management 

system for monitoring the status of high-priority Metlakatla values and anticipating and 

responding to cumulative change in Metlakatla Territory over time.  

The CEM Program framework uses a four-phase approach (Figure 9) to connect 

monitoring information to decision-making by outlining mitigation, monitoring and management 

strategies. The overall goal is to manage and improve the condition of high-priority Metlakatla 

values. At the core of the Metlakatla CEM initiative is the identification of Metlakatla members’ 

values. Input from members was combined with knowledge from subject matter experts to 

select values and indicators that met criteria identified through best practice research. The CEM 

Program focuses on five pillars: Environmental, Economic Prosperity, Social/Health, Cultural 

Identity, and Governance. Metlakatla managers and members chose four of the high-priority 

values for a pilot-test of the CEM framework: food, social, and ceremonial activity; housing; 

employment; and butter clams. 
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Figure 9. Phases in the Metlakatla Cumulative Effects Management Program  
Metlakatla Stewardship Society, 2019 

4.3.1. Sa’mx (butter clam) value  

The environmental pillar of the CEM Program focuses on the marine environment 

because the Metlakatla First Nation relies heavily on marine resources for traditional, cultural, 

social, and economic purposes (Metlakatla Stewardship Society, 2019). In addition, much of the 

development expected in Metlakatla Territory will likely impact the marine system. Chinook 

salmon and butter clams were identified as the initial priority values within the marine 

environment, and butter clams were selected as a pilot value for the CEM Program. 

Butter clams were selected as a pilot value because they are an important resource for 

Metlakatla people historically and for current and future purposes, including FSC use. Butter 

clams are also highly sensitive to marine pollution and contamination. Overall, the broad desired 

goal for butter clams, as defined by the Metlakatla CEM Working Group, is: “To protect and 

improve the health and abundance of bivalve populations for the continued harvesting by 

Metlakatla First Nation” (Metlakatla Stewardship Society, 2019). Population density 

(individuals/m2) was selected as the condition indicator for butter clams. Three main stressors 

were also identified for butter clams: contaminant levels (biological and chemical), FSC harvest, 

and changes to sandy shoreline/beach habitat. These stressors impact butter clam populations 

by affecting growth rate, reproductive rate, or mortality rate. Figure 10 portrays important cause-

effect linkages between activities that occur in Metlakatla’s Territory (left side, pink) and the 

Metlakatla value, butter clams (right side, green). The blue numbered circles and diamonds 
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represent indicators of conditions and stressors, respectively. Condition refers to the state of a 

value whereas stressor refers to the underlying factors that exert pressure on a value. 

 

Figure 10. Butter clams influence pathway diagram. Adapted from Butter Clam 
Management Triggers Method Report  

(Kwon, 2017) 

4.3.2. Tiered management triggers and actions 

Management triggers are a series of markers that reflect increasing degrees of concern 

or change in the condition of the value being studied (Kwon, 2017). The management 

framework for priority values in the Metlakatla CEM Program consists of a broad desired goal, a 

set of management zones and triggers (cautionary and critical management triggers) and a list 
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of associated management actions that are designed to be effective and implementable (Figure 

11; MSS 2019). 

 

Figure 11. An illustration of the concept of management zones and triggers in the 
Metlakatla CEM Program 

(Metlakatla Stewardship Society, 2019) 

The Metlakatla CEM Working Group selected the butter clam management triggers after careful 

evaluation of possible approaches for setting management triggers. After weighing the trade-

offs involved, the Working Group chose the ‘Metlakatla Value-Based Approach’, which 

considers existing conservation standards issued by the International Union for Conservation of 

Nature (IUCN) and incorporates Metlakatla values, concerns and priorities, relevant MSS 

policies and desired conditions (Figure 12, Metlakatla Stewardship Society, 2019).  
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Figure 12.  Management triggers for butter clams selected using a Metlakatla Value-
Based Approach  

Metlakatla Stewardship Society, 2019 

4.3.3. Current condition of butter clams 

The Metlakatla Stewardship Society began intertidal clam surveys in 2017 to determine 

the status of clam populations, specifically butter clams, in Metlakatla Territory. An exploratory 

survey was conducted in April 2017 on a small, unharvested beach and increased to three more 

beaches in the summer of 2018. Additional beaches were surveyed in the summer of 2019, with 

more surveys planned for 2020. The preliminary results from these surveys suggest that current 

populations of butter clams on these beaches may be stable. However, butter clam populations 

often change from year to year, so it is important to use multi-year data to determine the current 

condition. Therefore, the current condition for butter clams in Metlakatla Territory remains 

officially rated as “unknown” at this time. The Metlakatla CEM Program, in collaboration with 

Metlakatla Stewardship Society’s Baseline Project, is working towards establishing the current 

condition with more certainty through continued clam surveys and interviews with Metlakatla 

harvesters.   

4.3.4. Metlakatla clam garden restoration 

Several management actions identified in the butter clam management strategy by the 

CEM Working Group focus on restoration of habitat on intertidal clam beaches. One of the 
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proposed actions is to restore ancient clam gardens, an example of how traditional knowledge 

and practices can be used to improve the health of intertidal beach ecosystems. Clam gardens 

are a system of mariculture historically used by coastal First Nations in BC; these gardens are 

characterized by a rock-walled terrace and often accompanied with beach tending practices 

such as turning over the sand (Lepofsky et al., 2015). Groesbeck et al. (2014) found that clam 

density and biomass tended to be greater in clam garden beaches than in non-clam garden 

beaches, and that traditional clam garden practices likely contributed to increased clam 

productivity by improving growing conditions for clams. Thus, there is a potentially valuable 

opportunity for the CEM Program to revive traditional practices as well as improve the status of 

butter clams by implementing a clam garden restoration project.  

4.4. Clam Garden Restoration in the Pacific Northwest – What 
We Know 

For many Indigenous groups in the Pacific Northwest, clams are an important food, 

social, and ceremonial resource, as evidenced by archaeological features such as shell 

middens, as well as the traditional knowledge and oral histories of Indigenous peoples 

(Lepofsky, 2015; Moss, 1993; Toniello, 2017). In the 1990’s, John Harper conducted aerial 

surveys of coastal British Columbia and mapped 365 rock wall features in the intertidal zone 

that he called “clam gardens” (Harper et al. 1995). Since then, these features have been 

documented along the Pacific Northwest coast from Alaska to Washington, and several works 

have been published regarding these modified beaches or “clam gardens”. 

Ancient clam gardens are a form of mariculture technology among a diverse portfolio of 

marine management strategies and practices (Grier et al., 2014; Groesbeck et al., 2014; Harper 

et al., 1995; Jackley et al., 2016; Lepofsky et al., 2020; Lepofsky et al., 2015; Williams et al., 

2006). Clam gardens are a physical alteration of a beach to increase the productivity of bivalves 

through clearing and moving of rocks to form a “wall” or terrace in the lower intertidal zone 

(Lepofsky et al. 2015; Williams, 2006). According to Billy Proctor, a fisherman of the Broughton 

Archipelago, clam gardens were “tended with great care and a lot of work. Rocks were gathered 

up from the sandy beach area and piled in a ring along the low tide perimeter. The removal of 

rocks made more room for the clams, and the walls of stones prevented the sandy beach from 

eroding” (Harper et al., 1995). Beach tending practices included turning over and aerating the 

sand with tools and adding shell hash or gravel to the clam beds (Lepofsky et al. 2015; Williams 

2006).  



 

95 

Clam gardens are an example of how traditional practices were used by coastal 

Indigenous peoples to improve the health of intertidal ecosystems and productivity of the 

resource (Groesbeck et al., 2014; Jackley et al., 2016; Lepofsky et al., 2015). Potential 

ecological benefits of clam gardens include: extending the amount of productive clam habitat in 

the intertidal zone; increasing the biomass and density of Saxidomus gigantea (butter clam) and 

Leukoma staminea (littleneck clam) populations; protecting the shoreline from erosion; attracting 

other species to the wall’s habitat and showing positive ecological enhancement for other 

marine species (Deur et al., 2015; Groesbeck et al., 2014; Jackley et al., 2016; Lepofsky et al., 

2015; Moss and Wellman, 2017). While Kwakwaka’wakw people were tending and harvesting 

their clam gardens or “loxiwey”, they would also harvest other marine foods using the gardens, 

including barnacles and sea cucumbers, as well as hunting predators (river otters, mink, 

waterfowl) that were scavenging at low tide. (Deur et al., 2015). Clam gardens may also make 

clam digging easier. Lepofsky et al. (2015) point out that there is variation in how formal or 

subtle clam gardens are, and the most important factor is not the size of the rock wall, but rather 

the function of modified beaches as intended. 

Most of the clam garden literature focuses on archaeological and ethnographic study, 

resource management theoretical frameworks, or the ecological study of clam garden 

productivity (e.g., Augustine & Dearden, 2014; Caldwell et al., 2012; Groesbeck et al. 2014; 

Jackley et al. 2016; Lepofsky et al. 2015; Smith et al. 2019; Williams, 2006). Moss and Wellman 

(2017) review the theoretical approaches applied to clam garden research and call for an 

explicit recognition of bias and limitations when applying Western academic frameworks and 

interpretations to Indigenous practices.  

4.5. Clam Garden Restoration Projects 

An excellent resource for accessing past and current studies or projects is the Clam 

Garden Network, a collaborative group of First Nations, academics, researchers, and resource 

managers from coastal British Columbia, Washington, and Alaska who are interested in the 

cultural and ecological importance of clam gardens and traditional clam management (The Clam 

Garden Network, 2020). Efforts to map clam gardens include a citizen science application that 

enables users to help locate and track clam gardens (Clam Garden Network, 2020). There are 

currently two main clam garden restoration projects on the Pacific Northwest coast: (1) the 

2014-2020 Gulf Islands National Park Reserve Clam Garden Restoration Project led by 

Hul’q’umi’num and WSÁNEĆ Nations & Parks Canada (Olsen, 2019), and (2) a clam garden 



 

96 

restoration project undertaken by the Swinomish Indian Tribal Community as part of their 

Fisheries climate adaptation strategies (Barber & Donatuto, 2019). We talked with 

representatives of each of these projects to obtain background information for the decision 

analysis in this report. Their comments are summarized below: 

Skye Augustine, of the Gulf Islands clam garden project advised us that: (1) clam 

gardens should be thought of more broadly to include a set of beach tending and harvesting 

practices, even in settings without a rock wall feature; and (2) there is a need for more long-term 

ecological research to monitor outcomes of restoration treatments, determine timelines for 

seeing ecological benefits of restoration, and disentangle the “walled” effect from the “tending” 

effect (see the section on adaptive management later in this report). Clam gardens can also be 

thought of more broadly as “sea gardens”, where other species benefit from the enhanced 

habitat, and ecosystem health as a whole is considered (Stocks, n.d.; Olsen, 2019); 

Representatives of the Swinomish Tribal Community Fisheries Department, Courtney 

Greiner, and Swinomish Community Environmental Health Program, Jamie Donatuto,said that: 

(1) although traditional knowledge about clam gardens may be in deeper ancestral memories of 

Nation members, work can be done to “reawaken” stories and memories; (2) it is important to 

establish multiple phases for a long-term restoration process; (3) community support and 

involvement in each step of the project is vital to success; (4) community input can be used to 

compile a candidate list of sites to explore for ecological restoration suitability; and (5) there are 

valuable collaboration and learning opportunities within the Clam Garden Network, which could 

include sending members to learn about clam garden restoration from other First Nations or 

projects. 

The Swinomish Tribe in Washington State developed an innovative site selection model 

for their clam garden project, in which they explored potential sites for based on both ecological 

and socio-cultural factors using multi-factor decision analysis model. They then presented the 

Swinomish community with the top three resulting sites from the model and asked them to 

choose which site they preferred and to prioritize activities in the future clam garden (e.g., 

subsistence harvest, commercial harvest, education, research; Barber & Donatuto, 2019). Until 

such decision support tools are published, potential sources of knowledge for restoration 

projects could include clam garden researchers, ecologists, archaeologists, and other Nations.  
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Figure 13. Photo of two clam garden rock walls in Metlakatla Territory 
Letham, 2019 

4.6. Metlakatla Focus Groups and Interviews 

Clam garden restoration has received substantial attention from the academic 

community in recent years, but the views of Metlakatla members about clam gardens and beach 

restoration have not previously been systematically investigated. To address this gap, we 

conducted focus groups and interviews with Metlakatla members to explore: (1) their knowledge 

about clam gardens and historical/traditional harvest and management practices; (2) the 

meaning and importance of clam gardens to them; (3) their views about restoring clam gardens 

and beaches; and (4) their observations about environmental changes and clam habitat. 

We held two focus groups in June and July 2019 with a total of 22 Metlakatla members. 

We subsequently conducted individual interviews with 14 Metlakatla members, including seven 

members who had participated in at least one of the focus groups and seven who had not 

participated in the focus groups. The interviews were primarily conducted with members with 

traditional or local knowledge about clams, clam harvesting, and clam gardens, including Elders, 

other knowledge holders, and clam harvesters. This section summarizes information from the 

focus group sessions and interviews that is particularly relevant for a decision about possible 

restoration pathways. For a more detailed report on the methods and findings of the focus 

groups and interviews, please see the Focus Group and Interview Summary Report (Chapter 3). 

Upon completion of this research, the interview transcripts will be transferred to Metlakatla First 

Nation staff to be retained in Metlakatla archives. The following discussion highlights key 

findings from focus groups and interviews relevant to this decision guide: 
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Restoration goals 

Focus group participants identified the following restoration goals: culture; education; 

accessibility; clean water and beaches (safe consumption of clams); Aboriginal Rights and Title; 

food security, and resource protection. These goals are described in more detail in Table 2 of 

this report and used to evaluate the potential restoration pathways.  

Benefits of clam garden restoration 

Perceived benefits associated with restoring clam gardens included: asserting 

jurisdiction and title in Metlakatla’s foreshore areas; improving and controlling access; 

increasing food security and abundance; passing down traditional knowledge and increasing 

educational opportunities for the next generation (cultural revitalization and other cultural 

benefits); learning “traditional ways” and linking Metlakatla traditions to clam gardens; restoring 

places used in the past for clam harvest; promoting water quality and clam testing; ensuring 

safe consumption of clams; and encouraging inclusion in the community for clam harvesting. 

Challenges and concerns related to clam garden restoration 

Perceived challenges and concerns associated with restoring clam gardens included: 

water quality or pollution; accessibility (remoteness of beaches, lack of boat access); climate 

change and environmental change; archaeological concerns; jurisdiction; learning from other 

Nations; marine traffic; port expansion and other future development; poaching; restoration 

logistics; and cultural changes. One interviewee observed that there is a lack of interest among 

young people to learn about the history and participate in clam harvesting. 

Prior knowledge of clam gardens 

When asked about their knowledge of clam gardens, 10 people reported that “Yes”, they 

knew about clam gardens, 11 people reported “No”, and one person wrote in the response, 

“somewhat.” Those who knew about clam gardens said that they learned about them from 

meetings or workshops, treaty processes or work, media sources, family members, or the butter 

clam surveys conducted by Metlakatla. Interviewees attributed the lack of knowledge or stories 

about clam gardens to cultural and historical factors including the effects of colonization, the 

loss of Elders and cultural changes. 
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Interviewees said that local harvesters do have valuable knowledge of clam harvesting 

and management practices, including practices of stewarding clam beaches. They talked about 

the importance of Elders and harvesters sharing this knowledge with the rest of the membership 

to achieve Metlakatla objectives for clams.  

Level of support for a clam garden restoration project  

Focus group participants indicated broad support for a clam garden restoration project 

(20 “Yes” responses and two blank responses out of 22 participants). In both focus groups and 

interviews, several members expressed excitement about such a project, and there were no 

comments indicating strong opposition. However, one interviewee said there were other 

priorities that should come before clam garden restoration, including conservation of other 

species of importance. One member expressed support if the project is “done right”. Other 

comments advised that community inclusion in a restoration project is important, not only to 

generate interest in the project and fulfill cultural revitalization goals, but also to ensure 

respectful partnerships and restoration success.  

Learning from other First Nations 

A majority of focus group participants (16 out of 22) said they were “Very interested” in 

learning about clam gardens from other Nations, and the rest of the focus group participants 

who responded were “Somewhat interested” (5 out of 22). Interviewees expressed interest in 

learning from other Nations and their clam garden restoration projects, although possible 

differences between communities were recognized. Interview participants said that more 

information would be valuable to the Metlakatla project, including for members to visit other 

Nations to “see how they do it” – learn practical information about how other Nations are 

restoring their clam gardens, and also hear stories about how and why they chose their 

restoration sites. 

4.7. Restoration Pathways 

The proposed management actions to improve clam populations and FSC harvest of 

clams in Metlakatla Territory include restoration of clam habitat, but it has not yet been 

determined exactly how and where Metlakatla should implement a restoration initiative for clam 

beaches. Three potential restoration “pathways” were identified by the project team (Figure 13): 
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1. Restore an existing clam garden 

2. Build a new clam garden 

3. Continue current stewardship practices 

In this section, each of these pathways is described in detail with reference to the 

relevant literature. The pathways are then explored through a Metlakatla-specific structured 

decision-making analysis. This decision analysis leads to a set of recommendations, including 

guidance on how to choose an appropriate beach or beaches on which to implement the 

preferred restoration pathway.   
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Figure 14. Major steps illustrating the process for three restoration pathways 
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4.8. Pathway One: Restore an Existing Clam Garden 

OVERVIEW: This restoration pathway involves restoring an existing clam garden, including 

the rock wall and traditional tending practices. This pathway would involve substantial 

archaeological study, including dating of the clam garden rock wall, study of elevation of the 

wall in relation to ideal range for clams, a study of clam garden form, and other site 

characteristics. 

Table 15. Main considerations for Pathway One: Restore an existing clam garden 

Theme Main Considerations 

Archaeological Consider jurisdiction implications for Aboriginal Rights and T itle 
Conduct further study to date clam gardens to increase knowledge of the form, ecology, 
context and history of Metlakatla clam gardens 
Consider the recommendations from reconnaissance site visits to Metlakatla clam gardens 
(Letham, 2019) 

Ecological Consider the functioning of the clam garden beach as intended, rather than focusing on 
rock wall size or form 
Consider the unique location and ecology of clam garden sites 
Remember that the published literature says little about ecological considerations for site 
selection 
Consider the possible “legacy effects” of ancient clam gardens 
Consider the timeframes in which results are desired, versus uncertain (and potentially 
long-term) ecological timeframes 
Consider the specific restoration treatments that will be applied to improve the ecology of 
the beach for clams (use this report and suggestions from the literature as guidance) 

Social and Cultural Consider social and cultural benefits for First Nation communities 
Incorporate Metlakatla knowledge, input, objectives, and values into restoration projects 
Consider challenges, barriers, and concerns related to clam garden restoration  

 

4.8.1. Archaeological considerations 

Archaeological Literature on Clam Gardens 

A substantial portion of the clam garden literature is focused on the benefits of 

archaeological study and documentation of clam gardens. Clam garden researchers argue that 

it is important to date these archaeological features so they can be considered in their full 

cultural context (Moss and Wellman, 2017). Methodologies have been developed to date clam 

gardens, such as radiocarbon dating of samples, or by using relative sea level history and tidal 

heights to estimate dates based on the location and configuration of the clam garden wall 
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(Smith et al., 2019). An investigation by Smith et al. (2019) revealed that clam gardens in 

Kanish and Waiatt Bays (Quadra Island, BC) were constructed at various times over the last 

2,300 years, with some initiated at least 3,500 years ago. It is likely that clam garden features 

represent many generations of use and management (Smith et al., 2019). Archaeological 

exploration can improve understanding of the timing of clam garden use in relation to the wider 

social and ecological history of the region, including occupation and management of the area 

around the clam garden (Smith et al., 2019). 

Metlakatla Study and Site Visits of Clam Gardens  

Archaeologist Dr. Bryn Letham conducted a preliminary examination of two sites with 

potential clam garden features in Metlakatla Territory. Letham (2019) recommends that for 

Metlakatla clam gardens, work should be done to systematically record a sample of clam 

garden features in the surrounding area in order to understand their forms and their history in 

relation to past occupants.  

Letham (2019) conservatively speculates that the clam gardens he visited date 

somewhere within the last ~3,000-year period based on the ages of adjacent previously 

documented village sites. However, this is only a hypothesis, as the clam garden features 

themselves are not necessarily from the same dates as the nearest village sites (Letham, 2019). 

The exact ages of the features could only be derived through further research and independent 

dating of the clam garden features themselves (e.g. Smith et al. 2019). 

Site visits to two clam gardens revealed that the beaches may not currently be 

productive, however, further investigation is needed (Letham, 2019). Sections of the first clam 

garden [location redacted] are currently covered in a layer of fine silt and mud, creating anoxic 

conditions and choking out clams. However, underneath this layer there is a layer of gravel and 

shell hash which indicates that at some point in the past, the sediment was better aerated and 

butter clams thrived when the clam garden was actively used (Letham, 2019). A future site visit 

could also test if the more gravelly, shell-covered section of this clam garden could be 

productive. Sections of the second clam garden [location redacted] have also silted in over time 

through deposition by a tidal creek. Therefore, further testing and input from community 

knowledge holders and clam garden ecologists is needed to determine the potential for 

restoring butter clam habitat and achieving increases in bivalve productivity.  
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Other site characteristics that require investigation include the elevation of the rock wall 

relative to sea level and tidal range for butter clams, the form and typology of Metlakatla clam 

gardens (Smith et al., 2019), and the existence of adjacent archaeological features. The 

investigation by Letham (2019) provides recommendations for archaeological considerations 

and examples for what restoration work could look like for Metlakatla clam gardens: 

“Restoration of this area could involve mixing/removal of the fine sediment to 
regenerate the coarser sediment with shell hash. It may take some time, but 
maintenance of these sediment conditions through constant mixing might restore 
this beach to an optimal butter clam habitat, given that it still sits within the right 
elevation zone” (Letham, 2019, page 64). 

Possible Implications for Metlakatla Rights and Title 

If clam gardens are restored, it will be necessary to make a decision about the 

importance of potential archaeological work in relation to Metlakatla objectives, such as 

supporting Aboriginal Rights and Title. An important consideration is the cultural value of the 

archaeological rock wall feature. Community members may want to see the rock wall restored 

and used, or alternatively, they may want to see it protected and not want to see modifications. 

In an interview with one particular Metlakatla member, the participant discussed the potential 

benefits of investigating and restoring an archaeological clam garden feature:  

“It would give the history, and it all comes down to Rights and Title. Without 

that date, you don’t have a foot to stand on in court […] It  all goes down to 

hearsay if you’re not putting your foot on the ground and doing archaeological 

assessment surveys and having the data recorded in the Arch Branch. […] Not 

only does it give you the archaeological context but historical and cultural. 

That’s something we can teach the kids.”  

If the potential to support Aboriginal Rights and Title through clam garden work is an 

objective, archaeological considerations are important. According to provincial heritage policy, 

archaeological sites may not be altered without a permit, including traditional use sites like clam 

gardens (Heritage Conservation Act, B.C., 1996. ch.187). The decision to register clam gardens 

as an archaeological feature with the BC Archaeology Branch has legal and other implications 

for Indigenous people, and its complexities should be carefully considered. Overall, this 

restoration pathway would require further consultation with a qualified archaeologist and 

possibly legal advice. 
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4.8.2. Ecological considerations 

Specific Restoration Actions or Treatments 

Restoration could include these actions or treatments to improve the ecological 

characteristics of the beach for clams:  

• Adding to an already existing rock wall 

• Repairing damaged areas of a rock wall (e.g., making sure the rock wall is in good 
condition with the desired structural integrity, height, and length) 

• Restoring traditional tending practices and the beaches behind the rock wall to 
improve productivity of clam habitats (e.g., clearing or moving rocks from the beach, 
aerating the sediment by rolling rocks or “turning over beaches”, upkeep of ideal 
sediment conditions and adding larger gravel and shell hash, removing competitors or 
predators, and monitoring access rights to maintain productivity (Olsen, 2019; 
Groesbeck et al., 2014) 

• Seeding the beach with baby clams to shorten the amount of time to restore clam 
productivity (Olsen, 2019). 

Unique Location and Ecology of the Area 

Most of the clam garden literature is on locations in southern British Columbia, 

particularly around Vancouver Island and the Salish Sea region (Groesbeck et al. 2014; 

Lepofsky et al. 2015; Smith et al. 2019; Williams, 2006). Clam garden literature about areas to 

the north is limited to a single study from Alaska (Moss & Wellman, 2017), so it is important to 

consider how the unique environmental conditions of the Metlakatla area, such as water 

temperature and bivalve productivity, may differ from those to the south.  

Lack of Literature on Ecological Considerations for Site Selection 

There is little guidance available in the academic literature on what the “right” ecological 

conditions are for the restoration of clam gardens. There is also little information available about 

the actual process of implementing restoration and monitoring, other than a technical report 

about the 2014-2020 W̱SÁNEĆ Clam Garden Restoration Project (Olsen, 2019). The 

Swinomish Tribe in Washington State is developing a site selection model for their clam garden 

restoration project, in which they plan to build new clam gardens (Barber & Donatuto, 2019). 

Until such decision support tools are published, potential sources of knowledge for restoration 

projects could include clam garden researchers, ecologists, archaeologists, and other Nations.  
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Possible “Legacy Effects” of Ancient Clam Gardens 

Although clam garden features may not have been tended in the more recent past and 

may require restoration work, Jackley et al. (2016) posits that some clam gardens may maintain 

a legacy of increased shellfish productivity today. “Legacy effects” refers to the potential lasting 

effects of past traditional tending practices in clam gardens (S. Augustine, personal 

communication, May 6, 2020). Jackley et al. (2016) found positive legacy effects, where butter 

clam biomass was 1.96 times greater and population density was 2.44 times greater in sites 

with old clam gardens compared to unmodified beaches. It may also be possible that “negative” 

legacy effects may be observed, where clam garden rock walls trap sediment after logging (or 

other disturbance) which could introduce more fine-grained sediments than would have been in 

the beach prior (D. Lepofsky, personal communication, December 21, 2020). 

Uncertain Ecological Timeframes 

Another important consideration for any restoration pathway, but particularly for restoring 

a clam garden, is the uncertainty of timelines for ecological outcomes. The expectations of 

those involved with or affected by the project may not match actual ecological timeframes 

(Guerrero et al., 2017). Clam gardens are built up slowly over time with sediment gradually 

filling the terraces over generations of use (Smith et al., 2019). It is possible that only small 

ecological benefits were gained initially by the first wall builders with the full benefits of clam 

gardens being experienced years or even generations later (Smith et al., 2019). An 

unproductive clam garden will require additional time and effort to restore, as well as a long-

term vision for achieving ecological benefits. It will be important to consider how seasonality on 

the North Coast differs from southern British Columbia. Shells can grow faster in southern B.C. 

taking five to six years to reach adult growth, whereas butter clams from northern coasts can 

stop growing for up to six months in the year and take between eight and ten years to reach 

adult growth (Burchell et al., 2012; Gillespie et al., 2004). Despite the possibility of a long 

restoration timeline, the potential ecological benefits may still be valued. Long-term views of 

resource management often reflected in Indigenous traditional knowledge systems can stand in 

sharp contrast to the expectations of some resource managers today (Smith et al., 2019). Thus, 

uncertainty of the timeline for ecological outcomes will be a key consideration for this pathway, 

with few initiated restorations of clam gardens from which to learn.  

Since the Gulf Islands clam garden project is the first modern restoration project, little is 

known about the time it requires to see the effects of restoration treatments or ecological 
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improvements (S. Augustine, personal communication, May 6, 2020). The length of time 

depends on numerous variables such as: current site conditions (substrate, clam population 

density), whether “legacy effects” are present, and which and how often treatments and tending 

practices can be applied. According to clam garden researcher Skye Augustine, an increase in 

small clams has been seen in the first five years of the Gulf Islands restoration project, which 

could mean that either bivalve growth rates, juvenile recruitment, or recruit survival are 

improving. Although data from the Gulf Islands project has not yet been published, Augustine 

estimates that for these sites it may take up to ten years to begin to see larger improvements. 

However, it should be noted that this restoration project allowed for the natural recruitment of 

clams. Seeding the restoration area with clam transplants instead of waiting for natural 

recruitment would likely decrease the length of time required to experience increased 

productivity (S. Augustine, personal communication, May 6, 2020). 

4.8.3. Social and cultural considerations 

Social and Cultural Benefits for First Nation Communities 

Potential social and cultural benefits of clam garden restoration are reported in the 

literature and through other clam garden projects. Clam gardens have been valued by 

Indigenous west coast peoples for various reasons, including improved food security and 

economic resilience, increased control over resources, and cultural values (Deur et al., 2015; 

Grosbeck et al., 2014; Jackley et al., 2016). Groesbeck et al., (2014) suggest that the ability to 

produce food was a way for Indigenous groups to maintain autonomy and secure their rights to 

access traditional lands and resources and support future generations. Management of clam 

gardens allowed Indigenous communities to maintain a reliable source of food through time, 

enhancing food security and resilience of social-ecological systems (Jackley et al., 2016; 

Groesbeck et al., 2014). 

Incorporating Metlakatla Knowledge, Input, and Values 

A critical consideration for all restoration pathways is how to incorporate and learn from 

the traditional ecological knowledge (TEK) and local knowledge of Metlakatla people. TEK 

refers to “all types of knowledge about the environment derived from experience and traditions 

of a particular group of people” (Usher, 2000) and includes knowledge of traditional practices. 

Inclusion of TEK can positively contribute to all phases of ecological restoration including site 

selection and monitoring of restoration efforts (Uprety et al., 2012). TEK related to restoration 
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considerations may include stories about clam stewardship or harvest practices. Restoration 

planning should incorporate participant values and preferences, particularly in setting objectives 

(Failing et al., 2013; Guerrero et al, 2017). Information specific to place and community, 

including values, preferences, and priorities of community members, should be considered to 

ensure the specific cultural and social context is at the forefront of the restoration project. The 

meaning and purpose of restoration to the community, potential benefits of clam gardens, and 

level of support for restoration should all be considered. 

Challenges, Barriers, and Concerns related to Restoration Projects 

It is also important to acknowledge concerns or barriers to restoration and possible 

negative perceptions of shellfish consumption. Due to paralytic shellfish poisoning health risks, 

Indigenous peoples may have chosen to build clam gardens at places with good ocean 

circulation, which can sometimes be in remote locations away from the village centre (Moss and 

Wellman, 2017). Access to clam gardens may require a significant amount of travel effort and 

may involve other challenges such as adverse weather (Moss and Wellman 2017; Williams, 

2006). Also, testing programs for biotoxin levels are required to ensure safe consumption. 

Finally, a major challenge associated with restoration is the capacity needed to do the initial 

restoration work, as well as long-term maintenance and monitoring. 

4.9. Pathway Two: Build a New Clam Garden 

OVERVIEW: This restoration pathway involves building a new rock wall feature where there 

is no evidence of an ancient clam garden, as well as conducting clam garden tending 

practices on the beach behind the wall. If a new clam garden is built, site selection is not 

restricted to sites with an existing rock wall; therefore, there are many potential location 

options that may be suitable to meet Metlakatla objectives. Ecological suitability studies are 

required, as well as a direct consideration of longer ecological timeframes associated with 

building a clam garden. For this pathway, we will assume a rock wall would be built at a 

beach that currently has lower clam productivity, where increased abundance is desired.  
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Table 16. Main considerations for Pathway Two: Build a new clam garden 

Theme Main Considerations 

Archaeological Building a new clam garden at a site without archaeological features could require only a 
small amount of archaeological work (site investigations including study of rock wall form, 
basic survey of presence of other archaeological features and “chance find” procedure) 

Ecological Consider the need for ecological suitability studies due to more site selection options 
Consider the high ecological uncertainty of “new” sites and the novel/experimental nature 
of building clam gardens 
Consider timeframes: Building a clam garden could involve a longer ecological timeframe  
Consider lack of “legacy effects” of past clam garden tending 

Social and Cultural Consider potential social and cultural benefits  
Consider that site selection is more open and could be targeted to achieve Metlakatla 
social and cultural goals including accessibility 
Incorporate Metlakatla knowledge, input, objectives, and values into restoration projects 
Consider challenges, barriers, and concerns related to clam garden restoration 

 

4.9.1. Archaeological considerations 

Building a new clam garden at a site without archaeological features could require only a 

small amount of archaeological work. Investigations of existing rock walls through site visits in 

Metlakatla Territory could be conducted to determine the “forms” (see Smith et al., 2019) of 

existing rock walls if there is a desire to study or replicate a Coast Tsimshian garden. A basic 

survey of a new site is also recommended to verify that the likelihood of disturbing any other 

archaeological features in the area (e.g., petroglyphs, middens, and artifacts) is low. A “chance 

find” procedure should also be in place for this and any other restoration pathway, should any 

archaeological features be discovered during rock wall building or beach modification activities. 

4.9.2. Ecological considerations 

Building a new clam garden would involve similar ecological considerations to those for 

Pathway One. It would require an assessment of ecological conditions and suitability for a clam 

garden. This pathway could be preferred if the elevations of ancient gardens are no longer 

aligned with today’s sea levels or those predicted for the future. Ancient clam gardens may be 

out of the productive tidal range for bivalves due to sea level change or climate change. A major 

difference with this restoration pathway is that site selection is not restricted to sites with an 

existing rock wall; therefore, there are many potential location options. Site selection could be 

targeted to achieve ecological and social objectives.  
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Building a clam garden involves a significant degree of ecological uncertainty because 

some ecological benefits may be experienced years later. The time it would take to start seeing 

the effects of restoration is unknown: Swinomish Tribe is the only Nation that is “building a new 

garden” as a modern restoration project and results are not yet known (C. Greiner & J. 

Donatuto, personal communication May 4, 2020; S. Augustine, personal communication, May 6, 

2020). The timeline to observe restoration benefits of clam gardens, such as enhanced habitat 

for other marine species, is largely unstudied. 

An important consideration for decision makers is the timeline of desired results versus 

actual ecological outcomes of restoration treatments. Assuming this pathway involves building a 

clam garden on a new or untended site would mean the site does not have these legacy effects 

and potentially an increased length of time would be needed to see restoration outcomes. 

Existing clam gardens may have lasting legacy benefits like those seen in clam garden studies 

(Groesbeck et al., 2014; Jackley et al., 2016). Clam gardens need the gradual filling in of the 

terrace with sand over time to achieve the full benefits of extended clam habitat (Olsen, 2019). 

Seeding the areas with clam recruits instead of waiting for natural recruitment could possibly 

decrease the length of time required to see increased productivity.  

4.9.3. Social and cultural considerations 

Building a new clam garden would involve social considerations similar to those for 

restoration. With any restoration pathway, it is important to clarify the social and cultural 

objectives of the project and to learn from traditional knowledge, perspectives, and values. If a 

new clam garden is built, site selection is open to many location options and could be targeted 

to better achieve social and cultural objectives. Based on findings from the focus groups and 

interviews, accessibility directly impacts Metlakatla’s ability to harvest. By building a clam 

garden in a location that is easy to access, it may facilitate social and cultural goals including 

increased harvesting by Metlakatla members and cultural revitalization goals. 
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4.10. Pathway Three: Continue Current Practices on Harvested 
Beaches 

OVERVIEW: This restoration pathway involves continuing the current butter clam 

management and monitoring practices on currently harvested clam beds, following the 

Community Harvest Plan and Metlakatla CEM Program (Metlakatla Stewardship Society, 

2017). 

 

Table 17. Main considerations for Pathway Three: Continue current practices on 
harvested beaches 

Theme Main Considerations 

Archaeological Stewarding a clam beach without archaeological features would not require any 
archaeological work, but a chance find procedure should be in place 

Ecological No major changes would be made to habitat conditions 
Currently harvested beaches are already productive, well used, and monitored by 
Metlakatla resource users 
Additional non-harvested beaches are also being incorporated into Metlakatla’s annual 
intertidal clam surveys 
Contaminants continue to be monitored and assessed near important beaches through a 
partnership with “Pollution Tracker” 

Social and Cultural Value of currently harvested beaches is already recognized by Metlakatla 

 

4.10.1. Archaeological considerations 

Stewarding a clam beach at a site without archaeological features would not require any 

archaeological work, but a “chance find” procedure should be in place. 

4.10.2. Ecological considerations 

Ecological conditions may be better understood because currently harvested beaches 

are already productive, well monitored by Metlakatla resource users, and no major changes 

would be made to habitat conditions. Additional non-harvested beaches are also being 

incorporated into Metlakatla’s annual intertidal clam surveys to gain a better spatial 

understanding of clam populations in the Territory. Metlakatla has partnered with “Pollution 

Tracker” to collect mussel, sediment, clam, and crab samples near important beaches and 

harvesting sites to monitor and assess contaminants. 
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4.10.3. Social and cultural considerations 

Although there are likely to be ecological benefits from current practices, this pathway 

represents a “business as usual” scenario. The value of currently harvested beaches is already 

recognized by Metlakatla. Community members are familiar with these beaches as harvesting 

sites and have established patterns and practices. Currently harvested beaches may already be 

a part of monitoring programs such as biotoxin testing by Metlakatla Aquatic Resources which 

ensures the community knows when beaches are open to harvesting and promotes safe 

consumption of shellfish (MSS, 2017). One thing to consider is that currently there are few 

actively harvested beaches, and a heavy reliance on one in particular. What would happen if 

that beach became contaminated or had to be closed for some reason? Clam garden building or 

restoration (or identifying more clam beaches as productive) could increase the community’s 

resilience and food security by providing another harvesting option (J. Hawryshyn, personal 

communication, December 19, 2020). 

4.11. Community Input on Restoration Pathways 

Community input was collected from focus group and interview participants to gauge 

their preferences regarding proposed restoration pathways (restoring an old clam garden or 

building a new clam garden). When asked which of these restoration pathways they prefer, 

results showed a mix of preferences from focus group participants (Figure 6), and a similar mix 

of preferences was expressed in individual interviews. Common reasons given by focus group 

and interview participants for preferences are described below.  

Table 18. Reasons for Metlakatla member’s preference of restoration pathway from 
focus group and interview responses  

Restore Existing Clam Garden Build New Clam Garden Reasons to Do Both Pathways 

Making use of what is already there 
Dating of a clam garden to support 
cultural goals (e.g., clam garden 
context could be linked to Coast 
Tsimshian occupation, oral stories, 
or traditions) 
Opportunity to educate youth and 
members on how to restore 
gardens 
Preventing erosion 
Potential to be re-sown with clams 

Leaving historical sites intact 
Missing knowledge about specific 
Coast Tsimshian clam garden 
practices compared to other 
Nations 
To see if a new one works 
Mimicking old clam gardens in a 
new site 
To occupy land and provide 
shoreline protection 

Ability to compare sites 
To produce more clams 
Wanting to see how the old ones 
were built 
Wanting new sites for future 
generations and learning 
Creating a separate harvesting site 
that could be restored and used by 
all membership, regardless of 
accessibility or cost barriers  
Promoting community inclusion in 
harvesting 
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Restore Existing Clam Garden Build New Clam Garden Reasons to Do Both Pathways 

Uncertainty about restoration 
success (e.g., will there be clams at 
a new site or how long will it take 
for them to flourish? Do we transfer 
clams?) 

Building a clam garden near 
Metlakatla Village to reduce 
accessibility/cost barriers 
Two options: building where clam 
beds are already productive, or 
build in a low productivity location 
to improve conditions 
Concerns about environmental 
change (e.g., sea level) affecting 
the ecological viability or 
productivity of ancient gardens 

To ensure a site is chosen by 
traditional harvesters 

 

A note on “unsure” responses: Several Metlakatla members said that they were unsure 

of their preference. This could indicate that participants needed more information, further 

learning opportunities about clam gardens, or discussion to further inform their decision. The 

following quote from the interview data illustrates a Metlakatla member’s thoughts on 

uncertainty: 

“I think just not knowing what beach is going to be successful, like I have my own 
reasons why I’m pro for either or but… The new beach - Is it going to be viable? 
Like are they going to be able to transfer, is that even possible? ‘cause and then 
the new beach too, how far away is it going to be? Is it going to be a beach that 
they’ve clam harvested on but it doesn’t have an actual clam garden? … So there’s 
some questions that I have that I don’t really know… how to answer them.” 

4.12. Metlakatla-Specific Evaluation of Restoration Pathways  

To help Metlakatla make an informed decision for future clam management, the project 

team used a structured decision-making (SDM) method to evaluate the advantages, 

disadvantages, trade-offs and uncertainties associated with the three proposed restoration 

pathways. The goal of an SDM process is to make an informed, transparent, and broadly 

supported decision, recognizing that potential solutions will have important consequences for 

multiple objectives in addition to the biological health of the species (Gregory et al, 2012). 

Choosing among different management options requires difficult value-based trade-offs. SDM 

aims to facilitate collaborative, value-based choices by increasing transparency and 

incorporating stakeholder input (Gregory et al., 2012). SDM principles and steps have been 

previously used in the CEM Program during workshops with Metlakatla members to set 

management triggers (Kwon, 2017). Our analysis of the three pathways for beach restoration is 

described in this part of the report, following the core steps of SDM: 
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1. Step One – Set objectives 

2. Step Two – Review identified alternatives 

3. Step Three – Evaluate restoration pathways 

4. Step Four – Explain outcomes of the evaluation 

5. Step Five – Discuss uncertainties, advantages, disadvantages, and trade-
offs 

4.12.1. Step one: Set objectives 

OUTCOME: Identify a set of objectives based on what matters about the decision at-hand. 

The objectives will be used to compare and evaluate the restoration pathways. 

 

The first step of SDM is to set the objectives for the decision problem. Objectives are 

clear and concise statements about the things that matter and that could be affected by the 

decision (Gregory et al., 2012). The following steps were used to set objectives for this analysis:  

• Use the restoration goals identified in the focus groups and interviews as the basis for 
identifying final objectives; 

• Separate means from ends; and 

• Identify sub-components of objectives, which can then be used to estimate likely 
outcomes when comparing possible restoration pathways. 

Restoration Goals Identified in Focus Groups and Interviews 

During the focus group sessions Metlakatla members were asked to brainstorm goals 

they would like to see for a clam garden restoration project. Members’ responses were recorded 

on sticky notes and posted on the wall so that everyone in the group could see what was being 

discussed and add ideas to the list. The goals were then categorized and organized into 

restoration statements. Then, these statements were read to interview participants to check and 

refine the information. Through this process, the following restoration goals were identified: 

1. CULTURE – Revitalize traditional knowledge and practices related to clam 
harvesting for future generations. 

2. EDUCATION – Increase members’ opportunities for learning, not only for 
youth and future generations, but for everyone. Specific goals include 
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learning from Elders, hosting cultural camps, and improving access to 
training. 

3. ACCESS – Improve access to harvesting opportunities for Metlakatla 
members, including those without access to a boat. Metlakatla members 
would like to see traditional clam harvest areas being used for clam harvest in 
the future. 

4. CLEAN WATER, BEACHES, AND CLAMS – Increase Metlakatla’s ability to 
test (and depurate) water quality and clams, year-round. Restore, improve, 
and address water quality, contamination, and associated issues.  

5. ABORIGINAL TITLE – Metlakatla should be able to actively manage and 
harvest clams, to assert Metlakatla’s Aboriginal title and jurisdiction over the 
intertidal zone and resources. 

6. FOOD SECURITY – Increase access of Metlakatla members to harvesting 
opportunities and ensure the quality of water and clams allows for 
consumption and increases food security. 

7. RESOURCE PROTECTION – Improve access to clams for Metlakatla 
members and limit access of non-members using Guardian protection and 
membership permit enforcement as a means of stewardship. 

Separate Means from Ends 

The next step in the process of setting objectives is to trace means versus ends 

relationships and think about how Metlakatla goals and concerns fit into the decision process. A 

means-ends diagram is a conceptual model that shows the relationship between alternative 

actions (means) and fundamental objectives (ends). Information gathered from focus groups 

and interviews was used in the means-ends network diagram below (Figure 14). This step 

helped the project team to clarify the relationship between means and ends.  
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Figure 15. Means-end diagram of Metlakatla community values and goals related to 
butter clams 

Also, the project team identified two missing objectives that matter to Metlakatla leaders and 

added these to the list of final objectives: feasibility and community acceptability. 

Identify Sub-Components of Objectives to Be Used for Evaluation 

The project team identified specific sub-components for each objective, based on the 

literature, information from the focus groups and interviews, and previous research in the CEM 

Program. The purpose of identifying sub-components is to identify specific measures that can 
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be used to estimate likely outcomes of the restoration pathways in the decision analysis. The 

sub-components are listed in Table 20 below. 

Main Outcomes 

Table 19. The final set of objectives and sub-components for the Metlakatla-specific 
evaluation of restoration pathways 

Final Objectives Sub-components 

Maximize Ecological Health of Clams Increase in clam population density 
Increase in other ecological benefits 
Maximize level of certainty in meeting ecological health 
components 

Maximize Ability to Harvest Safe consumption – Increased areas for safe harvesting of 
clams 
Resource protection – Increased options/ areas for safe 
harvesting beyond Metlakatla Pass or heavily harvested site 
will increase resiliency and food security 
Increase accessibility 

Expand Management Control to support 
Aboriginal Rights and Title  

Increase in number of archaeologically studied clam gardens 
Increase in presence and active resource management in 
Metlakatla Territory 

Promote Cultural Revitalization Connect to Metlakatla historical context 
Increase active participation in restoration events 

Maximize Feasibility Minimize needed capacity (e.g., staff) 
Minimize cost  
Minimize implementation time 

Maximize Community Acceptability Maximize Metlakatla members’ support for restoration 
pathway 

 

4.12.2. Step two: Review identified alternatives  

OUTCOME: Review the “alternatives” i.e., the restoration pathways previously identified.  

 

Alternatives are complete solutions to a given problem that can be compared directly by 

decision makers. In this case, the alternatives are identified as “restoration pathways” and 

described in detail in Section 4.8 - 4.10 of this report. Clam garden restoration was suggested 

as a potential management action by members of the CEM Working Group. The other potential 

pathways are to build a new clam garden or continue current stewardship practices on beaches. 

Incorporating new information through discussions, deliberation, and research gradually built 

upon the project team’s understanding of each restoration pathway. Figure 13 “Major steps 
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illustrating the process for three restoration pathways” reviews the three unique alternatives and 

the basic fundamental actions or steps involved in carrying out each. 

4.12.3. Step three: Evaluate restoration pathways  

OUTCOME: An evaluation of restoration pathways assigns a rating of low, medium or high to 

each restoration pathway, representing its ability to meet Metlakatla objectives. 

 

In this step, restoration pathways are compared and evaluated against each other using 

the objectives and sub-components as evaluative criteria. A rough estimate of consequences 

was conducted, based on the limited information available. This involved qualitatively estimating 

likely outcomes: the relative overall performance of each restoration pathway according to each 

objective and sub-component. Focus group and interview data were qualitatively used to build 

upon the clam garden project team’s understanding of how actions associated with restoration 

pathways would affect Metlakatla and their restoration objectives. A more detailed estimation of 

consequences would require gathering additional expert opinions or conducting further research 

to directly address uncertainties and assess specific consequences of management actions 

(Kwon, 2017).  

Main Outcomes 

The project team assessed the potential of each pathway to achieve the objectives, 

assigning each pathway a rating of “high”, “medium” or “low” for each objective (Table 21).  

Notes and Assumptions: 

• Ratings are qualitative estimates based on relative comparisons with the performance 
of other restoration pathways. 

• For the first two pathways, it was assumed that Metlakatla would choose not to 
restore or build clam gardens on currently productive beaches which are already 
functioning well (i.e., desirable aspects are present such as reduced beach slope, 
erosion protection, extended area of optimal clam habitat in the low tide zone, and 
increased clam population density, e.g., Jackley et al., 2016, Groesbeck et al., 2014). 

• Community acceptability was rated as “mixed preferences” for the first two pathways 
due to high support for developing some form of clam garden, but mixed preferences 
as to which option would be better (restoring an existing garden or building a new 
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one). However, pathway three was given a medium rating for community acceptability 
because members expressed support for some form of ecocultural restoration beyond 
continuing current practices. 

Table 20. Evaluation of restoration pathways based on likely overall performance in 
meeting Metlakatla objectives 

Overall Performance of Restoration Pathways 

OBJECTIVES 

Basis for ratings: 
Low: Poor performance relative to 
the objective 
Medium: Adequate performance 
relative to the objective 
High: Good performance relative to 
the objective  

RESTORE 
 an Existing 
Clam Garden 

BUILD 
 a New Clam 
Garden 

CONTINUE 
Current 
Practices 

Maximize 
Ecological 
Health 

Increase in clam population density 
Increase in other ecological benefits High Medium Low 

Maximize level of certainty in 
meeting ecological health objective 

Medium Low-Medium High 

Maximize 
Metlakatla’s 
Ability to Harvest 

Safe consumption – Increased areas 
for safe harvesting of clams 
Resource protection – Increased 
areas for safe harvesting beyond 
Metlakatla Pass  
Increase accessibility 

Medium-High  Medium-High Low 

Expand 
Management 
Control to 
Support 
Aboriginal Rights 
and T itle 

Increase in archaeologically studied 
clam gardens 
Increase in presence and active 
resource management in Metlakatla 
Territory 

High Medium-High Low 

Promote Cultural 
Revitalization 

Connect to Metlakatla historical 
context 
Increase active participation in 
restoration events 

High Medium-High Low 

Maximize 
Feasibility 

Minimize needed capacity (e.g., 
staff) 
Minimize cost  
Minimize implementation timeline 

Low Low-Medium High 

Maximize 
Community 
Acceptability 

Maximize Metlakatla members’ 
support for restoration pathway 

Mixed 
preferences 

Mixed 
preferences 

Medium 
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4.12.4. Step four: Explain outcomes of the evaluation  

OUTCOME: Explanation of the performance ratings in Table 21. 

 

Step Four involves a discussion to explain the likely outcomes and ratings given for each 

restoration pathway’s ability to meet Metlakatla objectives.  

Pathway One: Restoring an Existing Clam Garden 

Maximize Ecological Health – HIGH 

1. Increase in clam population density - Restoring an existing clam garden 

would probably increase clam density. Several published clam garden studies 
indicate that clam garden rock walls cause increases in bivalve density and 
growth rates.  

2. Increase in other ecological benefits - Restoring an existing clam garden 

would probably promote and increase other ecological benefits. Studies and 
traditional ecological knowledge indicate that there are other ecological 
benefits that have been seen with clam gardens (see Section 2). 

3. Maximize level of certainty in meeting ecological health objective – 
MEDIUM - It is uncertain whether existing clam garden sites in Metlakatla 

Territory have suitable ecological and physical conditions for restoration, 
since conditions may have changed compared to the past. This includes 
possible changes in elevation of sea levels in relation to the ideal tidal zone 
for bivalve productivity. Further site assessment is needed to determine 
ecological viability and reduce uncertainty. 

Maximize Metlakatla’s Ability to Harvest – MEDIUM-HIGH 

1. Safe consumption – Increased areas for safe harvesting of clams - 

Restoring an existing clam garden would increase the number of beaches 
open to harvest if testing by MAR indicates that consumption of clams is safe.  

2. Resource protection – Increased areas for safe harvesting beyond 

Metlakatla Pass- Most existing clam gardens are inside Metlakatla Pass, but 
a few are outside. Since a few existing clam gardens are outside of 
Metlakatla Pass, there is an opportunity to restore a new harvest area that 
promotes more protection or safe-guarding of the clam resource in an area 
away from potential polluted flows in Metlakatla Pass and in an area away 
from potential competing users.  

3. Increase accessibility - Ability to improve Metlakatla accessibility to harvest 

areas depends on site selection and the location of existing clam gardens. 
Therefore, for all three pathways the project team assumed accessibility 
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would be “equal” and did not base ratings on accessibility but felt it was 
important to include this consideration in discussions. Some existing clam 
gardens are remote from Metlakatla Village, while some are closer.  

Expand Management Control to Support Aboriginal Rights and Title – HIGH 

1. Increase in archaeologically studied clam gardens - Restoring an existing 

clam garden requires archaeological work. This pathway assumes the 
number of archaeologically studied clam gardens will increase, and 
Metlakatla may achieve objectives associated with recording archaeological 
evidence revealing the historical context of clam gardens.  

2. Increase in presence and active resource management in Metlakatla 
Territory - Although this subcomponent depends on site selection and 
Metlakatla presence in new areas, the first two pathways have a higher 
potential to increase Metlakatla presence and expand active clam 
management compared to current activities. 

Promote Cultural Revitalization – HIGH 

1. Connect to Metlakatla historical context - Existing clam gardens were 

probably used by Metlakatla ancestors and are archaeologically and 
historically important, with potentially high cultural value to Metlakatla 
members. Restoring a clam garden would increase learning about the 
historical and cultural aspects of clam gardens and traditional practices. 

2. Increase active participation in restoration events - A community 

restoration event could be associated with this pathway to increase learning 
opportunities and cultural objectives.  

Maximize Feasibility – LOW 

1. Minimize needed capacity  

2. Archaeological work required, including the need to conduct clam garden 

studies, will require additional staff.  

3. A decision to register clam gardens as an archaeological feature with the BC 

Archaeology Branch (or to alter traditional use sites like clam gardens without 
a permit) has important implications for Indigenous people, and its 
complexities and implications for jurisdiction should be carefully considered 
by Metlakatla in consultation with a professional archaeologist and possibly 
legal advice (See pathway one’s section on “Archaeological Considerations” 
for more details; Heritage Conservation Act, B.C., 1996. ch.187). 

4. Minimize cost - Higher cost requirements due to the need for an 

archaeologist. 

5. Minimize implementation timeline – An archaeologist would need to 

conduct studies before any restoration work could take place. 
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Maximize Community Acceptability – Mixed Preferences 

1. Maximize Metlakatla members’ support for restoration pathway - 

Community acceptability was rated as “mixed preferences” for the first two 
pathways due to high support for developing some form of clam garden, but 
mixed preferences as to which option would be better (restoring an existing 
garden or building a new one).  

Pathway Two: Build a New Clam Garden 

Maximize Ecological Health – MEDIUM 

1. Increase in clam population density - There is the potential for an increase 

in bivalve population density as seen in studies of existing clam gardens by 
Groesbeck et al., (2014). However, if a clam garden is built at a new site it 
would not take advantage of the “legacy effects” of traditional clam gardens, 
resulting in a lower rating for this objective compared to Pathway One. 

2. Increase in other ecological benefits - There would probably be an 

increase in other ecological benefits such as shoreline protection, especially if 
restoration efforts continue long-term. 

3. Maximize level of certainty in meeting ecological health objective (LOW 
– MEDIUM) - It is uncertain whether building a new clam garden site will 

increase clam density or other benefits, because this has not been recently 
attempted. Also, the required time period to achieve benefits, if any, is 
unknown. If a clam garden is built at a currently harvested beach, there will 
be some existing knowledge and monitoring data on clam abundance, which 
reduces the level of uncertainty about ecological outcomes. If a clam garden 
is built at a new site, ecological factors will be less certain unless further 
research is conducted. Further site assessment is needed to determine 
appropriate locations to reduce uncertainty, and adaptive management can 
be used to incorporate a learning experiment approach to the project. 
 

Maximize Metlakatla’s Ability to Harvest – MEDIUM-HIGH 

1. Safe consumption (increased areas for safe harvesting of clams) - A 

currently harvested beach may already be included in MAR’s biotoxin testing 
program to ensure safe consumption. A new beach would need to be added 
to MAR’s testing program.  

2. Resource protection (Increased areas for safe harvesting beyond 
Metlakatla Pass)- Building at a new beach could open up a new area and 

options of places to harvest, thereby helping to safeguard the clam resource. 
A clam garden at a site away from Metlakatla Pass could provide greater 
protection from potential pollution or contaminated areas. 

3. Increase accessibility - A major strength of this pathway is that the clam 

garden could be built at an easily accessible location to facilitate achievement 
of social and cultural goals. 
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Expand Management Control to Support Aboriginal Rights and Title – MEDIUM-HIGH 

1. Increase in archaeologically studied clam gardens - This pathway does 

not provide additional archaeological study about existing clam gardens, but it 
is possible that it would lead to the discovery of new archaeological features.  

2. Increase in presence and active resource management in Metlakatla 
Territory - If a new clam garden site extends Metlakatla management to a 

new location, it would increase Metlakatla presence and active clam 
management compared to current activities.  
 

Promote Cultural Revitalization – MEDIUM-HIGH 

1. Connect to Metlakatla historical context - This pathway could provide 
some opportunities for learning about Metlakatla history but would involve 
less intensive archaeological work than the first pathway and would not 
provide a precise date or history of a clam garden rock wall feature. 

2. Increase active participation in restoration events - Opportunities to 

increase educational events and youth participation are high for this pathway, 
especially if the new clam garden is easily accessible. Metlakatla members 
could take part in the construction and tending of the clam garden. 
 

Maximize Feasibility – LOW-MEDIUM 

1. Minimize needed capacity - Some archaeological investigation work would 

be required for this pathway, and Metlakatla staff would need to conduct site 
visits. 

2. Minimize cost - Cost and staff requirements would be somewhat lower than 

Pathway One (mainly due to the reduced need for archaeological work), but 
slightly higher than Pathway Three (construction and long-term monitoring is 
still required) 

3. Minimize implementation timeline - The site selection process could take 

longer than for the other pathways because a wider variety of potential sites 
would need to be investigated. Some expertise would be needed for site 
selection.  
 

Maximize Community Acceptability – Mixed Preferences 

1. Maximize Metlakatla members’ support for restoration pathway - 

Community acceptability was rated as “mixed preferences” for the firs t two 
pathways due to high support for developing some form of clam garden, but 
mixed preferences as to which option would be better (restoring an existing 
garden or building a new one).  
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Pathway Three: Continue Current Practices on Harvested Beaches 

Maximize Ecological Health – LOW 

1. Increase in clam population density - Current stewarding practices may 

not have the same impact as the potentially high long-term increases in 
population density from a clam garden rock wall.  

2. Increase in other ecological benefits - Continuing stewarding practices will 

not provide the additional ecological benefits potentially associated with a 
clam garden rock wall (for example, protection from erosion is a concern 
raised by Metlakatla members). 

3. Maximize level of certainty in meeting ecological health objective (HIGH) 
- Some uncertainty exists regarding how butter clam populations will change 

in the future, but this pathway is more certain than the other pathways 
because there are no new restoration treatments being applied, and current 
practices and harvest locations are well known. 
 

Maximize Metlakatla’s Ability to Harvest – LOW 

1. Safe consumption – Increased areas for safe harvesting of clams - 

Currently harvested sites receive shellfish testing by MAR for safe 
consumption, which strongly contributes to Metlakatla’s ability to harvest 
food. However, this pathway does not extend harvesting to new beaches.  

2. Resource protection – Increased areas for safe harvesting beyond 
Metlakatla Pass - This pathway does not involve new harvest areas and 

does not provide additional protection of the resource. 

3. Increase accessibility - According to interviews with Metlakatla members, 

accessibility to currently harvested beaches is a barrier, and these beaches 
are mainly used by members with boat access. However, currently used 
areas may be more accessible than some other sites, particularly those 
existing clam garden sites that are remote. 
 

Expand Management Control to Support Aboriginal Rights and Title – LOW 

1. Increase in archaeologically studied clam gardens - This pathway does 

not provide additional archaeological evidence about clam gardens.  

2. Increase in presence and active resource management in Metlakatla 
Territory - This pathway does not expand Metlakatla presence or clam 

management to new areas.  
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Promote Cultural Revitalization – LOW 

1. Connect to Metlakatla historical context - No additional archaeological 

study or learning about traditional practices and culture. 

2. Increase active participation in restoration events - Educational events 

and youth participation are low or infrequent for current stewardship 
practices. 
 

Maximize Feasibility – HIGH 

1. Minimize needed capacity - No archaeological work so no additional staff 

and capacity are required. 

2. Minimize cost - This pathway has the lowest cost because it maintains 

current practices.  

3. Minimize implementation timeline - No additional time required as current 

practices are already being implemented. 
 

Maximize Community Acceptability - MEDIUM 

1. Maximize Metlakatla members’ support for restoration pathway - 

Pathway three was given a medium rating for community acceptability 
because members expressed support for some form of ecocultural 
restoration beyond continuing current practices. 
 

4.12.5. Step five: Uncertainties, advantages, disadvantages, and trade-Offs 

OUTCOME: Discuss key uncertainties, advantages, disadvantages, and value-based trade-

offs associated with the restoration pathways. 

 

Pathway One: Restoring an Existing Clam Garden 

Uncertainties 

Ecological health: The current ecological conditions and viability of the beach for a clam 

garden will need to be considered in site selection. For existing clam gardens, there is a 

possibility that the site will no longer be well suited for the purpose due to biophysical changes 

in the time since the garden was originally constructed (e.g., sea level rise). Uncertainty about 

ecological suitability may be reduced by seeking advice from ecologists about the proposed 
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sites. The time period until full ecological benefits are realized is also uncertain and long-term 

experimentation and monitoring should be part of the project. 

Main Advantages 

• This pathway would likely be effective in meeting ecological objectives. 

• This pathway does a good job of meeting the objective of Aboriginal Rights and Title 
by increasing archaeological study and increasing Metlakatla presence and active 
resource management in Metlakatla Territory. 

• Metlakatla members have an opportunity to connect to and learn from their ancestors 
by working in an ancient clam garden. 

Main Disadvantages 

• This pathway does not perform well in meeting feasibility objectives due to the need 
for more archaeological work. 

KEY TRADE-OFF: Restoring an existing clam garden would likely increase ecological health 

of a site but would require high investment in time, money and human capacity.  

 

Pathway Two: Building a New Clam Garden 

Uncertainties 

• Ecological health: Overall performance would depend on where the clam garden is 
built. Uncertainty about ecological conditions may be reduced by seeking advice from 
ecologists about the proposed sites. Long-term experimentation and monitoring could 
also reduce uncertainty over time. 

Main Advantages 

• This pathway could result in potentially high long-term outcomes for ecological health 
of butter clams associated with the benefits of a walled clam garden, but there is 
some uncertainty about whether these benefits will occur. 

• Feasibility is “medium” for this pathway because it requires less archaeological study 
than the first pathway. 

Main Disadvantages 

•  Lower potential to meet the objective of asserting Aboriginal Rights and Title, 
although this pathway could expand Metlakatla presence and active resource 
management into areas not currently being used. This pathway also does not provide 
additional archaeological evidence about historical clam gardens.  
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Pathway Three: Continue Current Practices On Harvested Beaches 

 

4.13. Recommendations 

This decision guide can be used by Metlakatla leadership and managers as a support 

tool for planning the next steps for butter clam management in the CEM Program. Based on the 

literature review, the results of focus groups and interviews, and the decision analysis, the 

project team makes the following recommendations: 

1.  Focus on the main trade-offs when selecting the pathway for restoration. 

The outcomes of the decision analysis of restoration pathways should be used to inform 

a selection of the preferred alternative based on values that Metlakatla leaders and managers 

define as important to Metlakatla. The most important trade-off to consider between the two 

preferred restoration pathways is between (1) Feasibility and (2) Maximizing ecological health, 

as well as the degree of uncertainty of ecological outcomes. Pathway one (restore an existing 

clam garden) should be chosen if the objectives of maximizing ecological health with greater 

certainty are most important to Metlakatla. Restoring a known clam garden may also be more 

likely to improve Metlakatla’s ability to support Aboriginal Rights and Title through expanding 

Metlakatla presence and management and providing archaeological evidence of clam garden 

KEY TRADE-OFF: This pathway requires less capacity than restoring an existing clam 

garden because it requires less archaeological research, but there is a risk that this pathway 

may not substantially improve the ecological conditions (e.g., an increase in clam density) of 

a beach. The risk could be reduced with additional ecological research.  

KEY TRADE-OFF: This pathway’s main advantage is increased feasibility because it 

requires less capacity than the other two alternatives. However, this advantage would likely 

come at the cost of all other objectives. In particular, this pathway will not increase 

recognition of Metlakatla’s Rights and Title to clam beach areas, and it will not significantly 

improve ecological conditions. 
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history. Pathway Two (building a new clam garden) should be chosen if feasibility is of higher 

importance to Metlakatla, because it performs slightly better on the feasibility criterion and is 

balanced in meeting other important objectives (ability to maximize Metlakatla’s ability to harvest 

and achieve cultural revitalization goals). However, ecological outcomes with Pathway Two are 

more uncertain due to the lack of other recent similar projects or data. 

2.  Uncertainty is an important consideration when selecting the pathway for 
restoration. 

The main uncertainty discussed in this report is associated with the objective of 

maximizing ecological health. For both clam garden restoration pathways, the ecological viability 

of sites and the expected time period to see full potential ecological outcomes is somewhat 

uncertain. This is particularly true for building a new clam garden on a new site because this 

management action does not take advantage of the legacy effects of past clam garden tending 

and has not been attempted by other Nations to date. If the risks are considered unacceptable, 

additional steps could be taken to reduce uncertainty. For example, Metlakatla could seek 

expert advice from clam garden researchers, archaeologists, ecologists, or other Nations, to 

further inform the restoration process (e.g., through estimating consequences and providing 

other information about site selection and ecological suitability). For all three pathways, 

uncertainty about the effects of climate change on environmental conditions must also be taken 

into account, including possible changes in sea level, ocean acidification and regional weather 

patterns. 

3.  Restoration work will be a long-term process, involving multiple phases of 
learning (e.g., through adaptive management) and the implementation steps 
illustrated in Figure 6. 

Implementing management actions should involve phasing the work using the steps 

outlined in Figure 6 and incorporating learning experiments. Adaptive management should be 

used to ensure a learning feedback loop and progress towards objectives. Monitoring should 

include multiple parameters to ensure a variety of objectives are being met. Restoration 

planners will need to measure restoration outcomes and manage adaptively in response to 

changes or new information.  

Clam garden maintenance and monitoring should include an experimental design 

element to provide a feedback mechanism for adaptive management and learning to assess 

and improve effectiveness over time. Groesbeck et al., (2014) suggests that an ideal way to test 
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the effects of clam gardens is to build experimental clam gardens while quantifying ecological 

and physical responses before and after modifications (at treatment versus control sites). 

Modifications that can be experimented with include adding substrate (shell hash or gravel), 

eliminating clam predators, or reducing the density of juvenile clams, which may help to clarify 

what is driving increased productivity in clam gardens (Groesbeck et al., 2014). Comparing 

recruitment success of clams via experimental transplants in clam gardens versus nonwalled 

beaches, while treating and/or monitoring other factors (predators, shell hash, temperature, pH) 

may reveal what factors drive variations observed among habitat/beach types (Jackley et al., 

2016). According to Metlakatla Culture, Language and Heritage Coordinator Stephanie 

Huddlestan,  

“Experimental archaeology is a helpful process; by re-creating what was made 
thousands of years ago, participants have an engaging, hands-on opportunity, to 
reconnect and learn how Metlakatla ancestors created clam beaches, including 
the opportunity to learn the advantages and disadvantages of different approaches 
or practices” (S. Huddlestan, personal communication, July 31, 2020). 

Future clam garden research may provide further insights as to how adaptive elements 

can be incorporated into restoration plans. The Gulf Islands National Park Reserve clam garden 

restoration project aims to examine the impact of the wall and management actions, and will 

monitor, using both science and traditional knowledge, to see if conditions improve (Cardinal, 

Augustine, Wsáneć and Hul’q’umi’num Nations, 2018). In the investigation of two Metlakatla 

clam gardens, archaeologist Letham (2019) made a similar recommendation to consider 

experimenting with partial restoration and monitor both restored and non-restored sections (i.e. 

“before” and “after” conditions) to ensure that restoration is effective before proceeding with 

larger restoration efforts. Further collaboration with biologists, clam garden experts, and 

Indigenous knowledge holders could aid in designing experiments and facilitating an adaptive 

monitoring or management approach for clam garden restoration. 

4. Careful site selection is essential for any of the restoration pathways. 

Site selection has to take place for any pathway and should take into account ecological, 

social, cultural and archaeological factors. This will include a site selection process to determine 

the best location for the restoration project. It will be important to assess current conditions and 

predict future conditions before deciding whether an existing clam garden will be suitable to 

restore, or where to build a new clam garden. Ecological conditions can change substantially 

over time, including sea levels and the elevation of an existing rock wall in relation to the low 
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tide zone, steepness and rockiness of the shoreline, slope and size of the beach, wave 

exposure, sediment matrix of the beach, and presence of stream channels. Ecologists and 

archaeologists, especially those with experience in clam garden research, could be consulted to 

assess the ecological or archaeological conditions of specific beaches and to provide technical 

advice.  

The site selection model that is being developed by Swinomish Indian Tribal Community 

could be used to inform the Metlakatla process, if the details of this model are published or 

otherwise become available in time for the Metlakatla decision. Site selection should also make 

use of the information collected in focus groups and interviews for this project. For instance, 

when Metlakatla members were asked about what factors would be most important to consider 

when choosing a beach to restore, factors that were identified included: 

• Water quality or pollution considerations 

• Accessibility 

• Historical or cultural factors 

• Best clam habitat 

• Status of the beach (open or closed to harvesting) 

• Paralytic Shellfish Poisoning considerations 

• Existing clam garden feature 

• Location recommendations from Metlakatla harvesters 

• Frequently harvested site 

• Sea levels and climate change 

Community involvement in the site selection process was recommended by the 

Swinomish Indian Tribal Community Fisheries Department and Community Environmental 

Health Program. Member input could be used to compile a candidate list of sites to explore for 

ecological restoration suitability. 

5. Community acceptability, project support, and involvement in each step of the 
restoration process is vital to the success of the project. 

The results of the decision about clam beach restoration should be communicated to 

Metlakatla community members, outlining the reasons for the decision. Community discussion 
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and input could be elicited at a community meeting before the decision is finalized to confirm 

community acceptability (i.e., confirm support for the preferred alternative and the final 

objectives used in decision making, the importance or weight given to objectives, the ratings 

assigned, and any value-based trade-offs made). It is also important to consider consultation 

requirements for the next steps including the site selection process. Nation-to-Nation 

collaboration could be a valuable way to foster community support and involvement, including 

learning opportunities with the Clam Garden Network or sending members to learn about clam 

garden restoration from other projects. 

6. Continue with overall butter clam management activities, including butter clam 
surveys, as a part of the CEM Program. 

Discussions with Metlakatla members (during interviews and focus groups), as well as 

discussions with MSS staff and the project team, helped to inform the following list of actions 

that may be conducted for continued butter clam management no matter which pathway is 

chosen: 

• Continue the intertidal butter clam surveys following the protocol developed by 2018 
CEM Program researcher Kate Menzies to continue to increase Metlakatla’s 
understanding of current clam populations throughout Metlakatla Territory. 

• Take additional actions to improve accessibility of harvest sites and address other 
barriers in order to promote increased FSC harvest of butter clams. 

• Continue the Pollution Tracker Program (or contaminants monitoring/testing) to 
understand bivalve contamination risk and ensure butter clam monitoring informs 
PollutionTracker Program sample site locations. 

• Explore the concerns raised by Metlakatla members recorded in focus groups and 
interviews, which are listed in the “concerns and challenges” section. For example, 
water quality and pollution concerns may not be addressed through the three 
restoration pathways. 

• Increase Metlakatla training opportunities. Particularly, Metlakatla members 
expressed their desire to determine how Metlakatla could have their own internal 
programs for monitoring water quality and shellfish biotoxins, as well as a bivalve 
depuration station. Increased capacity will also be required for restoration planning, 
site selection and other project needs, including an assessment of ecological 
conditions of potential restoration sites. 

• Continue the testing of butter clams for Paralytic Shellfish Poisoning levels through 
MAR to ensure safe consumption. 
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• Monitor access to the clam resource, which could be done via Metlakatla Guardian 
monitoring of harvest areas to deter poaching and enforce Metlakatla membership 
permit requirements.  

4.14. Limitations 

The context in which questions for focus groups and interviews were asked was specific 

to clam garden restoration, butter clam conditions, and cumulative effects; therefore, the 

findings should not be extrapolated or misinterpreted in other contexts. Preferences indicated by 

participants could be based on their initial reactions to the specific proposed project. Many of 

the focus groups and interviews conducted covered personal topics and individuals spoke of 

their own experiences and knowledge and what restoration means to them. The participants 

spoke for themselves and discussed their personal views on restoration, and this may not reflect 

the views of other members or the community as a whole. There were a variety of views and 

opinions (sometimes contrasting) shared on clam harvesting by the Metlakatla members 

interviewed. Therefore, when applying these results caution should be taken to not generalize 

about Metlakatla membership. The information provided within this report should be used to 

facilitate discussion in the community about restoration priorities. 

Some of the work in this report represents an initial exploration, and one snapshot in 

time, of how members view restoration of clam habitat in their traditional Territory. Values and 

priorities expressed by individuals could change with changes in demographics or experience. It 

is likely that these will also change as more information is presented on how clam gardens may 

potentially affect their values, especially as more is learned through new developments in clam 

garden projects of other First Nations and clam garden research. 

Finally, several steps of SDM, including the ranking of restoration pathways and their 

ability to meet Metlakatla objectives, could not be undertaken by the researcher with a variety of 

Metlakatla members. Consultation and deliberation in a group setting is a cornerstone of SDM. 

Improvements to the robustness and transparency of the decision could be made by facilitating 

key SDM steps with Metlakatla members. 
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Chapter 5.  
 
Reflections 

As a case study, my research presented an opportunity to participate in a collaborative 

partnership to develop an ecocultural restoration guide that reflects the values, goals, concerns, 

and considerations specific to a coastal First Nation. Like other ecocultural restoration projects 

(Augustine & Dearden, 2014; Diver, 2017; Failing et al., 2013; Garibaldi & Turner, 2004; 

Gomes, 2013; Turner & Turner, 2008), this study incorporates Indigenous knowledge, values, 

and priorities so that restoration actions are suited to Metlakatla’s specific context and needs. 

Recommendations from this study may offer direction to other Indigenous communities on the 

design of ecocultural restoration, particularly initiatives with a focus on cumulative effects 

management. Reflections on the key lessons learned are summarized below and can be used 

as a reference for future work by Metlakatla (for habitat restoration or assessing species 

conditions using TEK), and by other Indigenous communities attempting similar work.  

In collaboration with the Metlakatla First Nation, this research study was guided by the 

following research objectives: 

1. Investigate the perspectives of Metlakatla clam harvesters on the condition of 
butter clam populations in Metlakatla Territory; 

2. Investigate the perspectives of members of the Metlakatla First Nation on 
clam gardens and clam garden restoration; and 

3. Develop a clam garden decision guide to inform decisions about potential 
management or restoration actions for clam beaches in Metlakatla Territory 

Interviews with Metlakatla harvesters to assess the baseline condition and trends of 

butter clam populations did not produce reliable quantitative estimates as anticipated. However, 

the study collected qualitative information on butter clam population conditions, how they have 

changed over time, and possible causes for those changes. The interviews and focus groups 

allowed me to investigate perspectives of Metlakatla members on clam gardens and clam 

garden restoration and to incorporate those perspectives into a comprehensive guide to 

restoration planning. The Clam Garden Restoration Decision Guide provides information and 

guidance that should aid Metlakatla leaders to make informed decisions about restoring clam 

beaches in Metlakatla territory.  
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5.1. Clam Garden Decision Guide and the Guiding Principles for 
Effective Ecocultural Restoration 

In order to assess my project outcomes, I will refer back to the “Guiding Principles for 

Ecocultural Restoration Projects” which I developed in Chapter 2 as a synthesis of best 

practices found in ecocultural restoration case studies and restoration literature (detailed 

descriptions in Table 1). Although Metlakatla have not yet decided whether to undertake a clam 

garden restoration project, I will refer to the Decision Guide as a planning document that has 

been developed with these guiding principles in mind (see Table 22).  

The study of social and cultural factors (Principle #1) for each restoration pathway, in 

addition to ecological factors, is demonstrated in this project. The project contributed to 

revitalization of traditional harvest and food practices (Principle #2) through community clam 

digs and food preparation opportunities. Restoration would involve revitalization of clam garden 

tending practices as part of Metlakatla traditional management systems (Principle #3). 

Restoration project activities provide opportunities for intergenerational knowledge transfer by 

connecting youth and elders, which was identified as an important restoration goal by Metlakatla 

members (Principle #4). Cumulative effects were discussed and better understood through 

interviews with Metlakatla members, for example, when seeking information about 

environmental change to landscapes, habitats, and indicator species (Principle #5). The project 

was inclusive and involved community planning processes, as data collection elicited members’ 

views on priorities, preferences, and advice, and sought involvement from members in decisions 

about restoration objectives and site selection (Principle #6). 

The project focused on a culturally important species, butter clams, which were 

historically a major part of Metlakatla diet, mariculture practices, and food security (Principle #7). 

In the Clam Garden Decision Guide, the assertion of Indigenous rights and interests was set as 

an objective and the project team explored potential opportunities to achieve this with each 

management pathway (Principle #8). Scientific research on clam gardens, and traditional and 

local knowledge about clam conditions and clam harvest, were collected and used together to 

inform the development of a decision guide, and I considered opportunities for these knowledge 

types to complement each other (Principle #9). The project followed a value-based approach by 

using resource values identified by Metlakatla CEM working groups, as well as using interview 

and focus group questions with Metlakatla members to elicit priorities, values, and preferences 

that were incorporated in restoration objective-setting (Principle #10). Partnerships and 
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collaboration among multiple parties (SFU researchers, Metlakatla Stewardship Society 

managers and staff, Metlakatla leadership, and Metlakatla members) was essential to ensuring 

research was Metlakatla driven and followed ethical research practices (Principle #11). Finally, 

adaptive management and structured-decision making were built into the development of the 

decision guide (Principle #12). Butter clam management actions must fit into long-term 

monitoring and management regimes and feed into iterative feedback loops as part of the larger 

CEM Program (Figure 1). Restoration actions could address broader Metlakatla CEM goals by 

enhancing the monitoring program, where the outcomes of experimental management actions 

are dynamically monitored (and adapted) in addition to changes to valued components being 

monitored over time. 

Table 21. Presence of “Guiding principles for ecocultural restoration projects” in the 
Metlakatla Clam Garden Decision Guide 

Guiding Principles for Ecocultural Restoration Projects 

Included as a 
consideration in 

Metlakatla Clam Garden 
Restoration Decision 

Guide? 
Principle 1 - Study of social and cultural factors Yes 

Principle 2 - Revitalization of harvest and food practices Yes 
Principle 3 - Revitalization of other Indigenous management 
practices and traditional management systems 

Yes 

Principle 4 - Intergenerational knowledge transfer Yes 

Principle 5 - Study of cumulative impacts Yes 
Principle 6 - Inclusive and community-driven, community 
planning 

Yes 

Principle 7 - Focus on Culturally important species or cultural 
keystone places 

Yes 

Principle 8 - Assertion of Indigenous rights and interests Yes (potential 
opportunities) 

Principle 9 - Identify SK and TEK convergences and 
complementary links 

Yes 

Principle 10 - Values-based Yes 
Principle 11 - Partnerships/collaboration Yes 

Principle 12 - Adaptive management, long-term monitoring, 
and Structured Decision Making 

Yes 

 

The restoration decision guide demonstrates why Metlakatla is well positioned to 

conduct an ecocultural restoration project, and provides guidance to critically reflect on potential 

challenges, concerns, and other factors that will need to be considered to successfully 

implement a restoration project.  
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5.2. Reflections on Other Lessons Learned 

Through interviews with Metlakatla members, I gained many important insights, including 

descriptions of location and past abundance of butter clams, overall population trends, and 

potential reasons for decline in some areas. Social changes, including shifting to a wage 

economy, limited time to harvest, and accessibility barriers have resulted in decreased clam 

harvest and loss of what archaeologists speculate could have once been functional clam garden 

habitat (Letham, 2019). The impacts of colonialism on Tsimshian and Metlakatla populations 

(including implementation of the Indian Act, introduced diseases, residential schools, disruption 

of land tenure systems, and the ban on potlatches) caused social and cultural disruptions to the 

transmission of Indigenous knowledge, language, and practices, which likely prevented 

continued use of ancient clam gardens and limited the ability for Tsimshian people to carry out 

clam garden practices and associated knowledge. Metlakatla observations can provide valuable 

local insights about species abundance, spatial distribution, and stewardship practices, and are 

crucial to informing habitat restoration, including site selection and management practices. 

Through interviews, I also learned that butter clam abundance is measured by 

Metlakatla members through harvesting observations and typically described in qualitative 

rather than quantitative terms. Despite inconclusive estimates of historic butter clam 

populations, LK and TEK should still be incorporated into monitoring and management. 

Qualitative accounts of historic butter clam abundance and quality, the level of past harvest 

activities, and other observations are valuable data to inform monitoring and management. 

Similarities can be drawn to Gitga’at First Nation where important social-ecological indicators 

are monitored by Indigenous people during harvesting activities, including abundance, quality, 

habitat quality, food harvest intensity accessibility, weather, cultural continuity, sharing and 

trading institutions, abnormal species or landscape features (Thompson, 2020). Future research 

may explore Metlakatla’s internal processes for monitoring and arriving at TEK (e.g. Uprety, 

2012) to increase understanding of qualitative descriptions of value conditions and social-

ecological indicators.  

I also learned about how to make informed decisions in the face of uncertainty. Often, 

planners must deal with incomplete information and must choose among potential courses of 

action without certainty as to their effectiveness (Thom, 2000). Structured-decision making 

provides a means through which planners and community members can assess the risks and 

trade-offs involved. Another lesson I learned was that decisions are always value-based and 
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prioritizing certain values or goals may lead to a different decision than when other values are 

prioritized. Additionally, not only do systems and stressors change, but social values and 

objectives may also change with time (Thom, 2000). In collaborations with Indigenous peoples, I 

suggest that decisions must not only be Indigenous led, but also include a transparent ranking 

of the importance of various restoration goals and an explicit deliberation about the trade-offs 

involved with different management alternatives. Tools like adaptive management and 

structured-decision making can help planners to consider sociocultural values and make better 

informed decisions. Adaptive management may also allow planners to adapt and act if goals are 

not met or valued components are not in the desired condition. 

5.3. Recommendations and Future Research   

In this section, I provide my recommendations to guide future research or related work in 

the Metlakatla CEM program and other initiatives that involve ecocultural restoration. 

1. Local communities and Indigenous people should be involved in every step of the 

restoration process, from planning and design to implementation. Indigenous control 

over restoration goals, success criteria, priorities, design and other decisions will 

strengthen the relevance of the project, resulting in benefits to communities and thus, 

interest from locals to participate. Getting community buy-in to support the project is vital 

to project success, as community participation is often needed to care for the restored 

place long-term, “after the resource managers and scientists walk away” (Senos et al., 

2006).  

In the case of a Metlakatla restoration project, involvement from Metlakatla staff, 

community members, and leadership could help to ensure that the outcomes of the 

project are relevant for Metlakatla interests. 

2. Reflect on the “continuum of collaboration” when considering potential partnerships 

(Robinson et al., 2021), follow guiding principles for ethical engagement, and develop 

strong partnerships for collaboration, including Indigenous-led partnerships. Successful 

restoration projects that involve collaboration between Indigenous people and restoration 

practitioners must be built on a foundation of relationships and trust building, which 

depend on participatory engagement practices to allow for inclusive planning processes. 

Robinson et al., (2021) cautions that collaboration occurs on a continuum, and 
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restoration/TEK partnerships should strive to move beyond “integration” or “inclusion” of 

TEK to promote Indigenous sovereignty in restoration ecology. 

3. Use an adaptive management approach and link restoration experiments to broader 

monitoring and management. Carrying out small-scale restoration projects as learning 

experiments using existing structures, programs, or organizations can enable flexible 

actions that are adaptive to changes (e.g., Lamb, Eskine, & Parotta, 2005). An adaptive 

management experiment to restore small areas can provide a way to produce more 

information and learn about restoring habitats, while at the same time making sure 

management actions are implemented. Managers should meet at regularly scheduled 

intervals with the intention to use what is learned through restoration and monitoring to 

keep re-assessing goals and actions for the project on a long-term basis. 

For the Metlakatla CEM Program, restoration planning provides Metlakatla with a 

feasible, on-the-ground management action that can allow Metlakatla to respond to 

potential changes to butter clam populations. The Metlakatla butter clam monitoring 

program and results should be linked to restoration actions, so that the overall program 

uses data and experience to improve monitoring and management of bivalve 

populations over time. 

4. Include Indigenous Knowledge (LK and TEK) to inform and guide the direction of 

restoration projects, and use decolonizing methodologies identified in the literature to 

properly respect and protect TEK integrity (e.g. Robinson et al., 2021). In the literature 

review, I discuss the importance and value of using TEK in ecocultural restoration in 

several key areas, namely: 

• To understand historical conditions and develop reference ecosystem conditions from 
knowledge of past abundance. The recognition of Indigenous peoples as shaping and 
maintaining historical conditions should inform restoration goals that reflect historical 
contexts (Senos et al., 2006). 

• To understand population trends and threats and reasons why species are 
diminishing, to inform management and restoration options (Anderson, 2001; Shebitz, 
2005) 

• To inform the reintroduction of past land-use or stewardship practices to improve 
habitat of important species. TEK can help develop management techniques for 
restoration ecology by reconstructing Indigenous peoples’ interactions with specific 
places and ecosystems. Knowledge of how historic landscapes were created or 
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maintained by Indigenous peoples and how they have since been disturbed will 
increase the probability of long-term success of restoration (Anderson, 2005). 

• To improve understanding of ecosystems, including the structure, processes, and 
interactions that sustained them (Senos et al., 2006) 

Case studies like Gomes (2013) demonstrate how TEK and LK can be utilized to 

develop a diverse portfolio of activities to combat cumulative effects and how a focus on 

cultural revitalization can be an effective approach to restoration. Collaboration with 

community members can inspire action and hope for positive change when both cultural 

and ecological goals are being addressed (Wehi & Lord, 2017). 

In the Metlakatla case, the information gained from this study can be used to enhance 

revitalization efforts for traditional harvesting and stewardship practices, increase youth 

involvement, improve understanding of cumulative effects management, and maximize 

benefits to the community. Metlakatla restoration goals went beyond just restoring a 

physical clam garden, and included activities to address a diverse range of 

environmental, social, and cultural challenges or barriers (e.g., recommendations for 

monitoring water quality). These goals should be used to monitor the success of 

management actions. 

5. Restoration projects should include a focus on strengthening cultural continuity (e.g., 

Thompson, 2020). In particular, youth involvement and interest in cultural practices is 

important to encourage transmission of knowledge and interest in cultural practices to 

younger generations. 

Intergenerational knowledge transfer and youth involvement was a topic repeatedly 

expressed as important by Metlakatla interviewees. Community workshops, harvest 

days, and other activities promoting cultural continuity should continue, which may help 

reinforce a sense of connection to resources, belonging, stewardship, and renewed 

relationships to places being considered for restoration (Wehi & Lord, 2017). 

6. Social considerations should include understanding and renewing sustainable 

relationships with place to restore social ecological systems. An ecocultural restoration 

approach supports the restoration of relationships with place by reinstating traditional 

management practices and sociocultural practices. As Senos et al. (2006) suggest, 

restoration as a way of reconnecting with place is not new: 
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Restoration researchers and practitioners are learning what communities 
have discovered on their own: Restoration is a vehicle for reconnecting 
with place. Scientists and practitioners now realize that community-based 
restoration may be a mutually beneficial activity "whereby people develop 
stronger relations with each other and their local environment in the 
process of restoring a place.” 
 

7. Allocate sufficient resources and qualified staff to restoration planning. This will allow for 

proper and sufficient consideration and use of Indigenous knowledge and priorities 

beyond an initial consultation on management options (Senos et al., 2006). More 

inclusive environmental planning will require resources for Indigenous communities to 

represent themselves in environmental decision-making and development of plans 

(Fischer et al., 2020). 

5.4. Conclusion 

Restoring clam gardens and clam garden practices is a practical and feasible action that 

could help to manage cumulative effects and improve the condition and habitat of butter clams 

(Saxidomus gigantea), a highly valued ecosystem component for the Metlakatla people. As 

community members reflected, restoring clam gardens to Metlakatla territory has significant 

ecological and cultural implications. Although Metlakatla’s CEM strategy focuses on butter clam 

population density as an ecological indicator, this study shows that simultaneously working 

toward cultural and social goals regarding clam gardens could provide significant benefits to 

Metlakatla. This study is designed to inform Metlakatla’s approach to implementing potential 

management actions in the Metlakatla Cumulative Effects Management (CEM) Program. The 

next step for the Metlakatla CEM Program is to select the preferred pathway and continue to 

develop and implement that pathway, with processes for linking actions to monitoring and 

decision-making within Metlakatla institutions. 

Although the need to include Indigenous peoples and TEK in attempts to restore 

degraded ecosystems is recognized, there is still a need to further develop methodology, best 

practices, and published case studies demonstrating how to do so. By developing a 

methodology for bringing community values, TEK, LK and SK into a decision framework to 

assess potential management pathways, I incorporated 12 guiding principles of effective 

restoration planning identified in the literature. I recommend the use of these principles to guide 

ecocultural restoration projects and ensure respectful partnerships, maximize benefits to 
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Indigenous communities, and avoid common failures. The guiding principles facilitate successful 

ecocultural restoration because they encourage key considerations including cumulative effects 

management, adaptive management, informed structured decision-making, and the 

incorporation of local values and TEK.  

This study adds to the growing body of work that explores the challenges and 

opportunities for restoration in settings where Indigenous people are affected and involved. 

Collaborative work requires transparency about the values being used to make decisions. 

Community members expect to see how their shared information (such as goals, concerns, and 

priorities) is used, addressed, and acted upon as the foundations for environmental planning are 

set. This project provides an example of Indigenous knowledge, perspectives and values being 

directly used to inform decision-making.  

Although my research illustrates the unique experience of Metlakatla First Nation, the 

results may be more broadly applicable to other Indigenous communities seeking an effective 

approach to revitalization efforts. In particular, the data collected may contribute to a better 

understanding of the unique challenges of restoring clam gardens by small Indigenous 

communities on the north coast of B.C., who may face certain constraints or challenges like site 

accessibility. More broadly, this case study can offer guidance to other Indigenous communities 

embarking on ecocultural restoration in their own territories. It also provides an example of how 

ecocultural restoration can be an avenue to explore for Indigenous-led cumulative effects 

management.  

Overall, my research demonstrates that an ecocultural restoration approach, when 

designed with guidance from principles found in the literature, offers a strong model for the field 

of ecological restoration, whether through Indigenous-led initiatives or restoration partnerships. 

Ecocultural restoration provides an approach to restore ecological health, function, and habitats, 

while at the same time promoting cultural continuity and wellbeing. It offers a holistic, balanced, 

and long-term view of restoration that is desperately needed to revitalize interconnected natural, 

social, and cultural systems. 
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Appendix A.  Detailed Case Study Analysis Table 

Case Study 
Ecocultural Restoration 

Approach 
Strengths of Approach 

Weaknesses of 
Approach 

1. Restoration of 
Camus, and Coast 
Salish Activities 
(harvest, 
preparation, and 
consumption) on 
Discovery Island, 
BC (Turner & 
Turner 2008) 
 
Focus: restoring 
important traditional 
food species and 
cultural knowledge 
systems upheld by 
the harvest. 

The approach used a mix of 
contemporary (publications, 
informational videos, 
multimedia) and traditional 
methods (reinstating 
ceremonial practices, serving 
food at community feasts, 
sharing language and stories). 
It also involved a diverse mix 
of initiatives with 
compounding positive affects 
to address complex 
cumulative losses. 

- Integrates ecological insights 
and cultural knowledge and 
support. 
- Increases local 
understanding of complex 
cumulative factors; support 
community in identifying steps 
to reverse trends and 
contribute to long-term 
sustainability. 
- Benefits beyond ecological 
restoration (i.e. addressing 
negative socio-cultural 
impacts of colonialism, 
promoting youth involvement, 
renewal and transmission of 
knowledge) 

- Complex spectrum of 
methodologies may be 
challenging for 
restoration 
practitioners to 
implement with limited 
resources or short 
timeframes. 
- May be problematic 
to promote cultural 
harvest of ecologically 
threatened species  

2. Restoration of 
Cultural Keystone 
Species (Garibaldi 
& Turner, 2004) 
 
Restoration of the 
Cultural Keystone 
Species (CKS), 
including Western 
red cedar, edible red 
laver seaweed, and 
Wapato 

The approach used the 
concept of CKS as a focal 
point for restoration, targeting 
one or a few cultural keystone 
species to provide a starting 
point to focus restoration 
efforts 

- Helps incorporate cultural 
considerations  
- Starting point to analyze 
environmental changes, 
interactions and relationships 
between species, human 
influence on species, and 
social-ecological resilience 
- Helps to prioritize activities 
and limited resources 
- Point of interest to build 
partnerships 
- Social and cultural benefits 
like traditional food harvest 

- Potential to harvest 
species may be limited 
if they are ecologically 
threatened 
- Environmental 
change or habitat loss 
may be a barrier to 
CKS restoration 
- Quantifying the 
species population 
status may be difficult 
depending on factors 
such as abundance, 
survey methodology 
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3. Xáxli’p 
Community Forest, 
British Columbia 
(Diver, 2017) 
ecocultural  
 
Restoration initiative 
of the Xáxli’p 
Community Forest 
(XCF): Negotiations 
between the Xáxli’p 
and the British 
Columbia Ministry of 
Forests  which 
established an 
exclusive forest 
tenure for Xáxli’p 
over most of their 
Indigenous territory. 

Indigenous communities 
engaged in science-policy 
negotiations to achieve more 
inclusive policy-making and 
establish community-driven 
restoration plans. Diverse 
methods were used in this 
approach, such as interviews 
and cultural mapping, hosting 
ecosystem-based planning 
workshops, identifying 
convergence of knowledge 
types (WS – TEK) and 
knowledge co-production, and 
consensus-building on shared 
goals. The use of community-
driven planning processes 
enabled Indigenous self-
determination of community 
interests. 

gives a clear strategy for 
Indigenous communities to 
engage in environmental 
policy negotiations and insert 
Indigenous values and 
knowledge into government 
policy and decision-making 
processes 
addresses political context 
and issues such as power 
dynamics, rigid policies, and 
the struggle to assert 
Indigenous self-determination 
rights and interests 
gives spaces to identify 
strategic knowledge 
convergences between 
western science and TEK and 
to leverage the political power 
of TEK and oral testimonies 

Relies on specific 
political contexts and 
existence of strategic 
pivot points for 
negotiations to take 
place 
complex and diverse 
methodologies 
required to do 
participatory, 
engagement activities 
and planning 
processes may require 
time, human capacity 
and resources to be 
feasible for 
communities 
challenges with 
bringing together 
competing knowledge 
systems and world 
views 

4. Lower Bridge 
River Restoration 
(Failing et al., 2013) 
 
Restoration of the 
Lower Bridge River, 
a large tributary of 
the Fraser River in 
British Columbia 
(B.C.), Canada, 
which was dammed 
to produce 
hydroelectricity with 
diverse stakeholders 
including the 
St’at’imc Nation, BC 
Hydro, Department of 
Fisheries and 
Oceans, B.C. 
Ministry of 
Environment 

The aim of the project was to 
restore flows and ecological 
functioning of the Lower 
Bridge River. The approach 
used for restoration was 
based on structured-decision 
making (SDM). This approach 
focuses on structuring the 
decision, clearly identifying 
possible alternatives and 
consequences, performance 
measures, illuminating trade-
offs and uncertainties across 
estimated consequences, 
promoting explicit discussion 
of the associated value 
judgments and risks, and 
recognizing that objectives 
may vary across multiple 
parties. 

encourages meaningful 
discussions of social and 
cultural elements by engaging 
multiple parties in 
collaborative decision-making, 
which can ultimately lead to 
better-supported management 
decisions  
clear road map that focused 
on the decision-making task 
facilitates an adaptive 
management approach and 
set up of long-term monitoring 
programs 
ability to incorporate TEK, 
community values, and hard 
to quantify objectives 

T ime, financial 
resources, human 
capacity to implement 
Intensive engagement 
activities required 
Strong leadership 
Estimating 
consequences can be 
challenging 

5. Restoration of 
Tl’ches cultural 
landscape (Gomes, 
2013) 
 

Study of the relationship 
between the Lekwungen 
people and the heavily altered 
ecosystems and aid in the 
restoration of T l’ches 
 

studying of social and cultural 
aspects and recognition of the 
importance of these factors 
increased likelihood of long-
term sustainability 

Investment of time  
Complex analysis for 
multiple research 
methods and achieving 
high levels of 
community 
engagement 
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Restoring the rapidly 
changing 
ecosystems in the 
small archipelago of 
Tl’ches, coastal 
British Columbia 

Diverse methods included: 
historical research, semi-
structured interviews, 
participatory observation, 
ecological field assessments, 
and Terrestrial Cultural 
Ecosystem Mapping 
 

incorporating TEK and values 
helped guide restoration 
strategies tailored to suit local 
contexts 
incentive for community 
involvement 
intergenerational connections 
and knowledge transfer to 
youth and others 
adaptive management 
approach was best suited for 
the degraded and novel 
ecosystems 

Reliance on 
community champion 
may lend to success 
but may be a limitation 
if not present? 

 



 

153 

Appendix B. Focus Group Activity Description 

Focus Group Activity 1: Restoration Brainstorming Exercise 

Part 1: Create a word list: (20 minutes) - What does restoration mean to you? How would you 

define it? 

As a group, let’s brainstorm words or phrases that you think of when you think of the word 

restoration. Please share with the group and we can write them on sticky notes together, or if 

you want you can jot down the word or phrase on a sticky note yourself. Example: To me, 

restoration means improve habitat for the species that live there to thrive.  

Goals list: Another way to think about this is, what do you think should be the goals or priorities 

of a Metlakatla restoration project? i.e. What goals or values do you think are most important for 

a restoration project? Probe: Besides ecological goals, are there other restoration goals you 

value? Are there other reasons why you would want to do a restoration project? 

Part 2: Open discussion: (20 minutes, 10 minutes each question) - I want to talk more 

specifically about clam habitat restoration now: Would you support restoration of a clam garden 

in Metlakatla territory? When thinking of the reasons for and against the project, I’d like to try 

making a list of potential benefits, and potential challenges or concerns: (Here facilitators put 

pros (benefits) on one side and cons (challenges/concerns) on the other) 

Benefits and challenges: (10 minutes) 

• What benefits or values do you think a clam garden restoration project has? 

• Do you have any concerns about the project? What challenges do you think we will 
have with this project?  

• Probe: How do you think we could maximize potential benefits?  

• If there are challenges to restoration, how do you think we could minimize these 
challenges or risks? 

• Probe: What factors, if any, do you think could be barriers to community participation 
in clam garden restoration or site maintenance?  

• Do you have any further opinions related to clam garden restoration? 
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Focus Group Activity 2: Site Selection 

Participant Questionnaire: (15 minutes) - Now we will take 15 minutes to fill out this 

questionnaire. When you get to the last question I would like to help explain it. Then after you’ve 

finished the last question I think it would be helpful to discuss as a group and share our ideas 

about how would you choose a beach to restore clam habitat 

Part 1: Choosing a clam beach to restore (20 minutes) - What do you think are the top 3 most 

important considerations for choosing a clam beach to restore? From the list below, please 

choose the top 3 things you would consider when picking a beach for clam garden restoration. 

• Accessibility (for example, proximity of location to work or home) 

• Status of beach to harvesting (open or closed) 

• Best clam habitat or ecological conditions 

• Frequently harvested site for clams (or other species) 

• Existing clam garden feature of interest 

• Historical or cultural factors ( 

• Previously monitored site as part of butter clam survey 

• Water quality or pollution considerations  

• PSP considerations  

• Other considerations you think are important? 

• Good place to bring youth if a place of learning is important to you? 

(If there is time left, ask if anyone wants to volunteer to share what you thought was important 

and discuss why you chose that, or ask to share the Other Considerations) 

Part 2: Mapping: (20 minutes) - If MSS staff members and/or Metlakatla members decided they 

wanted to build or restore a clam garden, where do you think would be the ideal place and why? 

Using the maps provided, please show on the map. It may be best to split the group into fours if 

8+ people. Make sure to point out key features on the map first to orient people. Point out [place 

name redacted] 

Why did you choose that place or beach? Using the list of site criteria we just talked about, 

could you explain the main reason(s) you chose that site? 

Closing Remarks - Any final questions or thoughts? 
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Appendix C. Focus Group Agenda 

The purpose of the focus group is to introduce the Clam Garden Restoration Project to 

Metlakatla members and facilitate a discussion about the condition of clam populations and 

habitat, harvesting and clam gardens. We will also recruit members to sign up for interviews.  

Location Metlakatla Village Prince Rupert 

Date  Tuesday, June 18, 2019  Wednesday, June 19, 2019 

Number of Attendees 5-10 members 5-10 members 

Item Time 

1 Project Introduction 

Review clam garden agenda 

Review confidentiality measures and participants sign consent form 

Introduce interviews and sign-up sheet 

CEM butter clam value background, explain what clam gardens are, and 

give an example of the Gulf Islands clam garden project 

15 mins. 

2 Activity 1: Brainstorming Exercise 

Create a word list/web: What does restoration mean to you? Another way to 
think about this is, what do you think should be the goals or priorities of a 
Metlakatla restoration project?  

Open discussion on clam habitat: What type of restoration or enhancement 
work, if any, would you want to see for clam habitat?  

Benefits and challenges: What benefits or values do you think a clam 
garden restoration project has? Do you have any concerns about the 
project? What challenges do you think we will have with this project?  

50 mins 

3 Activity 2: Site Selection Criteria / Mapping Exercise 

Participant Questionnaire: Perspectives on clam restoration  

Ranking site selection criteria: Rank in order of importance: what do you 
think are the key considerations for choosing a clam restoration site?  

Mapping: Where would be the ideal place for a community clam garden (or 
community harvest site) and why? What site selection criteria made you 
choose that place?  

50 mins 

4 Closing Remarks 

Any final questions or thoughts? 

Sign up for individual interviews 

5 mins 
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Appendix D. Focus Group Participant Questionnaire 

Did you know about clam gardens before this project?    Yes / No    If so, where did you learn 

about them? ________________________________________________________________   

Would you support the restoration of a clam garden in Metlakatla Territory?    Yes / No     

Please explain your choice:  

If the community was to restore clam habitat, would you prefer to see an old clam garden “rock 

wall terrace” restored, or build a new clam garden in a new location?    Old / New 

Why?_____________________________________________________________________ 

Are you interested in learning from other First Nations groups about clam gardens and clam 

garden practices? For example, the clam garden projects by Hul’q’umi’num and WSÁNEĆ 

peoples (Gulf Islands) or the Swinomish tribe in Washington? 

Not interested    Somewhat interested   Very interested 

Comments: ________________________________________________________________ 

What do you think are the key considerations for choosing a clam restoration site? Please circle 

the top 3 things you would consider when picking a beach for clam garden restoration. 

1. Accessibility  

2. Status of beach to harvesting (open or closed) 

3. Best clam habitat or ecological conditions 

4. Frequently harvested site for clams (or other species) 

5. Existing clam garden feature of interest 

6. Historical or cultural factors 

7. Previously monitored site as part of butter clam survey 

8. Water quality or pollution considerations  

9. PSP considerations  

10. Other considerations you think are important? 

Comments:___________________________________________________________________ 
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Appendix E. Interview Script 

Metlakatla Clam Garden Restoration Project: Clam Harvester Interview Questions  

Introduction 

Hello, I’m Emily. Thank you for your time and for meeting with me. I am a graduate student at 

Simon Fraser University in Vancouver working on my master’s research in partnership with the 

Metlakatla First Nation. I’m from Hamilton, Ontario 

This is Jordan Leask, my interview assistant 

This interview should last roughly 2 hours and we will be discussing the topics of clam 

harvesting and clam habitat restoration 

We will start by going through the CONSENT form together. The first part explains… 

Also, Jordan will ask you if you would like to be filmed as part of her project for MFN archives… 

If you agree, she will go through the VIDEO REALEASE forms with you 

Do you have any questions before you sign? 

Interview Schedule 

Just before we get started, I want to remind you that any time you’d like a break, please let me 

know, and we can stop the recording and pick up where we left off. If you have a time constraint 

you are worried about, please also let me know. 

The way the interview will work is that I’ll start with a few basic questions that help me get an 

idea of your personal experience with clam harvesting.  

Based on this information, we can decide together which interview questions you would like to 

answer, because some questions are targeted towards experience clam harvesting, and other 

questions anyone can have an opinion on (harvester or not) 

Then I will ask you about where and when you or your family member harvested clams, as well 

as what you noticed about clam habitat. The second part is going to ask you about your 

harvesting practices and observations. The third part I would like to try something together 
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where we quantify the number of butter clams you would see in a given area over time, to make 

a population estimate. The fourth part asks your viewpoint on clam gardens and choosing a 

beach for potential restoration.  

Most of the questions are open-ended and there will be one survey question in this interview, 

which I’ll go through with you on paper. 

Also, if I ask you to repeat or spell something, it is just for the tape so that I can transcribe 

clearly 

And that’s everything!  Super simple, and in 2 hours I’ll be thanking you again for your time. 

Just one last reminder that your answers are voluntary, and you may choose not to answer 

questions – just let me know. 

Do you have any questions for me before we begin? 

Recorder [if applicable]  

I am going to turn on the recorder now.  

My name is Emily Spiler. This is an interview with [NAME] for the Metlakatla Clam Garden 

Restoration Protocol Project, as part of ongoing efforts related to the Metlakatla Cumulative 

Effects Management Program.  We are meeting at Metlakatla village band office board room.  

The date is [DATE] and the time is [TIME] AM/PM. I am here with Jordan Leask who will be 

videotaping and assisting me.   

(Make note what time consent was received)  

We have reviewed the verbal consent to participate in the study and ___ has consented to 

participate in this study  

___ has consented to audio recording  

___ has consented to filming consented 

Did they consent to having their identity made publicly available? Y/N 
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These introductory questions are to get an idea of if you or family members harvested clams 

and why. 

INTRODUCTORY QUESTIONS: 

Can you please tell me your full name? 

What year were you born? 

Where did you grow up? Where do you usually live?  

Do you or anyone in your family harvest butter clams currently? Who? What about in the past?  

Probe: (if not harvesting themselves) Do you help your family with the clam harvesting process 

in other ways? 

What are the reasons you harvest butter clams? Who do you harvest butter clams for? 

This purpose of these first questions is to establish your area and timeline of expertise- where 

you harvested and when you harvested at those beaches. I will also ask you what you (or your 

family member) have observed about clam habitat, and where and when you noticed those 

habitat observations. 

THEME 1. EXPERTISE QUESTIONS AND HABITAT OBSERVATIONS: To establish where 

and when clams were harvested, and understand any changes to clam habitat in those places 

[If the person is not a clam harvester themselves]: Since you shared that you yourself do not 

personally harvest butter clams, how comfortable would you be to share some of the 

observations of your family members? If you remember some of the details about areas and 

times when they harvested that they might have shared with you, we could try this mapping and 

timeframe exercise? If we try it and you find it too hard to know specific details, then we can skip 

to the next question topic. 

[If they agree to proceed]: Throughout these questions, I will ask you to repeat which area(s) we 

are talking about by place name or code (BC1, BC2…) and to estimate and be clear about what 

time period you are talking about. 

[Establish area of expertise]  
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Where did you harvest for butter clams? Can you point out those areas on the maps 

[Establish time periods of harvest in each of the harvest areas].  

What years did you harvest butter clams in each of those areas on the map?  

Note: If participants’ experience is only a few decades, ask by decade. If it is over many 

decades, we can break it up into lifestages, and note these down. 

[Explanation of harvest site choice] Why did you choose to harvest butter clams in those areas?  

Probe: How do you decide where to go? 

Probe: Are there any areas that you have stopped harvesting clams at? When? Why? Are there 

any new harvest areas that you use now but did not use in the past? When? Why?  

[Habitat observations] I would like to learn what these places where you harvested clams looked 

like in the past.  

When you started harvesting here, can you describe any details about what the places were like 

where you found butter clams? For example, imagine the sand, rocks, shoreline or sea level.  

What about now? Do you think the clam beaches have changed much since your first 

observations?  

Probe: Could you describe changes you noticed there, and when was this? 

Probe: For example, you said you’ve been harvesting here since you were a little kid. What did 

the sand and rocks on the beach look like then?  

[Explanation of habitat change] What do you think caused those changes?  

[Defining choice of beach and/or ideal habitat] What do you consider a “healthy” clam beach?  

Probe: Do you consider this area you harvest at a “healthy clam beach”? 

This second set of questions is to try and understand your harvesting practices, and if and how 

harvesting has changed over time. 

THEME 2. QUESTIONS ABOUT HARVESTING EFFORT: 
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[Description of harvest practices]  

Can you describe how you typically harvest butter clams?  

How do you know when to stop digging?  

Do you leave any harvestable butter clams in the hole? How many? Is there a reason?  

How do you decide where to dig the holes? Who taught you?  

Do you use this standard 5-gallon bucket? Did you always use a bucket? 

[Species] What types of clams do you harvest? How many clams in a bucket do you collect that 

are other clam species? Has this changed much over time? 

[Size] For this question I have photos to show different size categories. Smaller than this clam is 

below legal harvestable size of 6.3 cm, this clam is the legal size. 

When you go out to these area(s) today, what is the average size of the butter clams you find? 

Is size different in different areas?  

In general, were butter clams the same size, or larger or smaller in the past, compared to 

today? What time period did you notice this change in size? 

[General harvest observations] Do you think that more or fewer Metlakatla members are 

harvesting now compared to the past?  

Probe: When do you think you noticed that change? 

Probe: Why do you think that is? 

Probe: If you answered less, what do you think the barriers are for members to go out and 

harvest? 

[Harvest season/timing] What time of year do you dig clams? What about the past, has the 

season stayed the same or changed? How? When? Why?  

[Frequency of harvest] How often do you go out to dig clams today? (How many days in a year? 

Or days in the months you mentioned?)  
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How often would you go harvest in the past?  

Probe: Why do you harvest more or less?  

This next set of questions is to try to understand how butter clams have changed and estimate a 

number for butter clam population at specific beaches that you harvested at. 

THEME 3. QUESTIONS TO QUANTIFY CHANGES to butter clams and butter clam 

populations over time: 

We are interested in Metlakatla members’ observations about butter clams. Our goal is to 

understand what butter clam populations looked like in the past and record details of how this 

may have changed over time. Having a record of harvester knowledge is important to allow 

MSS to compare today’s monitoring with past and future observations. Ultimately, it will help 

Metlakatla understand what is happening with butter clams. 

For each clam harvesting area(s) that you know, we have a set of questions about the status of 

butter clams and changes over time. Let’s just try this with one area of your choice first and see 

how we are doing with time.  

Visualizing materials: Photo of quadrat hole dug from butter clam surveys, physical quadrat, 

physical bucket. 

So, to understand the clam population, I would like to try out 2 different “estimating” methods 

and see which method makes more sense to harvesters. I will walk you through the methods 

step-by-step, and you can ask me questions, or we can always move on to trying the other 

method. 

The purpose of these questions is to try to translate how a clam harvester sees and harvests 

clams, to how surveyors measure clam populations, with this meter squared area. Together we 

will try the first approach where I will ask you step-by-step how you harvest.  

A) [Method 1: Harvest based estimate]  

Note: Go through each area one at a time, talk about all time periods before moving on to next 

area 
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Step 1: How big of a hole do you dig (Size)? How deep? (relative to the spikes/metal on a pitch 

fork?) Do you dig deeper than 30 centimeters?  

OR relative to this quadrat, how big of a hole do you dig? Probe: Smaller than this quadrat? 

(half of it? one third?) 

Did the size of the hole you dig ever change?  

How many butter clams do you think fit into this bucket?  

You mentioned that butter clams seemed [smaller/larger] in the past, how many of those sized 

clams do you think would fit into the bucket? [more/less]? 

Step 2: Go through all questions for the same area, each time period, and then move to the next 

harvest area 

At this area, how many holes do you have to dig to fill one bucket?  

How many buckets do you harvest? 

Now I would like you to make the same estimate but thinking about the past. For each time 

period, how many holes do you have to dig to fill one bucket? How many buckets would you 

harvest? 

The second estimating method asks you to visualize a monitoring tool called a “quadrat.” A 

quadrat is used by people surveying clams as a way to count how many clams are found in a 

set area. For butter clams, the standard quadrat size is 1 metre squared. This allows the 

surveyor to have a standard unit of measurement to make a clam population estimate.  

Now we will try the second approach where we will imagine how many clams you might see if 

you dug the area in the quadrat, like people do in the butter clam surveys (reference butter clam 

survey photo showing how the area in the quadrat is dug). 

B) [Method 2: Quantify density of butter clams in harvest areas using quadrat estimate]  

Note: Go through each area one at a time, talk about all time periods before moving on  
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At this harvest areas, imagine that you dug 1 meter squared 30 cm down. About how many 

butter clams, on average, would you expect to find today? Now let’s go through each of the time 

periods that you remember. How many butter clams do you think you would find then? 

Probe: For example, if you went out to this beach when you were a teenager, and you dug this 

“one meter squared”, how many butter clams do you think you would find? 

[Butter clam abundance] Do you think, in general, butter clam numbers have stayed the same or 

changed over time?  

Where did these changes occur? What changed, when did you notice the change?  

[Butter clam quality] How do you measure the quality of a butter clam? Do you think generally 

butter clam quality has stayed the same or changed over time? What changed, when did you 

notice the change? Where did these changes occur? 

[Explanation of change] What do you think caused the changes you observed in butter clams?  

Probe: Do you think changes are due to human impacts or environmental changes?  

[Effect of harvest] Do you think harvesting has an effect on clam abundance? Why or why not? 

Interview length of time check-in: (Let participant know the time). At this point, how do you feel 

about the time and continuing with me? We have 2 last sets of questions, which may take about 

30 minutes. I can stay longer, but if you would like to leave, another option is scheduling a 

follow-up to finish the questions, either in-person or over the phone, if you consent to me 

contacting you for this. 

This next set of questions asks more about member’s thoughts on possible restoration of clam 

gardens or clam beaches.  

THEME 4. COMMUNITY PERSPECTIVES ON CLAM GARDEN RESTORATION to inform 

Metlakatla butter clam restoration guidelines: 

If you attended the focus group, some of these questions I may have already asked in that 

group, however, I think it is beneficial to ask these questions in a one-on-one setting, which 

gives you a chance to talk about specific things, add to or explain your answer further. 
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[Establishing Prior Knowledge] Have you heard of “clam gardens” before? Where?  

[Gauging project support] Do you support the idea of restoring or building a new clam garden? 

What do you think about this idea? 

[New versus built clam gardens] If you support restoration, which would you prefer, to see an 

existing old clam garden restored, or a new one built at a different place? Why?  

Probe: Do you think building a new clam garden would fulfill the same goals as restoring an old 

one?  

 [Restoration goals] Here the interviewer will share the list of restoration goal themes and goals 

generated from the focus groups. 

In the focus group, the group was asked, “if MSS decided to restore an existing clam garden or 

build a new one, what do you think should be the “end goal(s)” of doing so, and why?” 

Do you agree or disagree with any of these restoration goals?  

Probe: Do you like these goals? Are there any restoration goals that are missing? Any other 

comments? 

[Defining clam habitat restoration] Besides building a clam garden, do you know of any other 

ways to restore or improve clam habitat? (ie other ways to get more clams to grow on a beach?) 

[Restoration challenges and/or concerns] In the focus groups, members were asked, “Do you 

have any concerns about a possible project to restore clam habitat?” and “What challenges do 

you think Metlakatla would have?” I would like to look at this list of restoration challenges 

together and ask you if you have any comments or ideas to add. 

Do you have any additional comments on any of these concerns or challenges? 

Do you agree or disagree with these challenges or concerns on this list? Do you think anything 

is missing?   

How do you think Metlakatla can minimize these concerns?  

Probe: Do you think choosing a particular beach to restore would help deal with any 

challenges?  
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Probe: Do you think Metlakatla members would be able to continue maintaining a clam garden 

over time? 

In the focus groups, we talked about things you would consider if you were to choose a clam 

garden or beach to restore. In other words, if you could restore a clam garden, how would you 

decide? What things would you consider? 

I am interested in hearing more about what things are most important to you.  

THEME 5. SITE SELECTION CONSIDERATIONS:  

[If attended focus groups] For this next question, in the focus groups there was a survey, where 

I asked everyone to rank the top 3 “things to consider” when choosing a beach. Is it alright with 

you if I follow up with your answers to this question? I will ask you if you still feel this way, and 

ask if you could please expand or explain why you chose these things as important… 

[If not] For this next question, please rank the top 3 things that are most important to you to 

consider “when choosing a beach to restore”. I will go over this list of possible “things to 

consider” with you. You are welcome to provide comments as we go through each consideration 

if you would like to discuss why you have chosen your answers. 

 [Site selection criteria list and ranking exercise]  

Do you have any questions about this list? Are any important considerations missing? 

[If attended focus groups] Do you still agree with your ranking? 

[If not] Would you please rank each of the following considerations by indicating how important it 

is to you?  

Why did you rank these as highly important? 

Additional questions if the participant has knowledge of clam gardens: 

[Knowledge source] Who taught you about clam gardens? 

[Role/history of clam gardens] Why were clam gardens built and used? Probe: How do clam 

gardens affect species other than butter clams? 
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[TEK and practices] How did Metlakatla people build and maintain clam gardens? Probe:  

What were traditional techniques, tools, or practices used to build or maintain clam gardens? 

How was the success or usefulness of the clam garden monitored or decided? 

[Explanation of lost knowledge or practice] Do you think other Metlakatla members know about 

clam gardens? Probe: Why do you think a lot of the knowledge on clam gardens is not known 

by many members? What are the factors preventing clam gardens from being known? 

Maintained/used 

Conclusion / referrals 

Thanks so much for all of your responses. You’ve been very helpful and insightful in your 

feedback. I just have a few closing questions for you as we finish up. I was wondering whether 

anyone else has come to mind as we’ve been talking who you think might want to speak with 

me about clam harvesting? 

Do you know anyone who might have TEK about clam gardens? 

If yes, contact info 

Lastly, while we are still on the tape, do you have any last comments you would like to make or 

questions for me? Ok great. If you have nothing further to add, let’s finish the interview here. 

For the tape, this has been an interview for the Metlakatla Clam Garden Restoration Protocol 

Project with [PARTICIPANT NAME]. This interview has taken approximately [DURATION]. End 

Recording 

Thank you very much! It’s been great meeting you and I really appreciate the conversation.  

HONORARIUM FORM AND GIFT CARD COMPENSATION** 

My contact information is on the consent form if you have any other questions, and you have my 

email. 

Thanks again, enjoy the rest of your day! 

 


