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Abstract
To better understand the concept of biocultural diversity and its value in species
conservation, my research explored the role of local fishers’ knowledge and cultural values in
decision-making about the conservation of threatened, culturally significant fish in the Lower
Fraser River (Canada) and the Mekong River (Thailand). This thesis uses exploratory,
qualitative research into the case of the White Sturgeon or “skō:wech” (Acipenser
transmountanus), and the Mekong Giant Catfish or “Plaa buek” (Pangasius gigas).
Through semi-structured interviews and a review of existing information, this research set
out to determine: 1) What kinds of knowledge do local fishers have about threatened species? 2)
Are Local and Traditional Ecological Knowledge influencing processes (research, assessment,
monitoring) and informing conservation strategies for threatened species? If so, how? 3) Do
cultural values influence conservation strategies for threatened species? If so, how? 4) Are there
any opportunities to increase the role of local knowledge and cultural values to enhance existing
conservation strategies and achieve both biological and cultural diversity conservation?
Results suggest although there are some examples of success, there are opportunities to
increase the influence local fishers’ knowledge and values have in current approaches employed
to conserve species with special conservation status. Maintaining some level of traditional
fishery, and support for cultural practices, education and outreach are critical aspects of
maintaining culture, values and knowledge systems linked to these threatened species.
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Towards Biocultural Diversity Conservation. Knowledge, Cultural Values and Governance
of Species at Risk: The Case of the White Sturgeon (Canada) and the Mekong Giant
Catfish (Thailand)
Chapter 1 Introduction
It is now widely recognized that we have entered an era in which human action is causing
massive species extinctions, habitat deterioration and loss of ecosystem functions, and that in
turn, these changes are severely threatening local livelihoods and human well-being (Maffie &
Woodley 2010, p. 15). Some experts suggest we are in the midst of what has become known as
the “sixth mass extinction” and we are losing not only biological diversity, but cultural diversity
as well (Loh & Harmon, 2014). This is not surprising since cultural diversity can be affected by
the same drivers that have an impact on biodiversity (UNEP, 2007, p.160; Pretty et al., 2009 p.
105, Maffie & Woodley, 2010).
International authorities recognize the inextricable link between cultural diversity and
biodiversity and the importance of cultural diversity for sustaining the diversity of life
(UNESCO, 2007). For example, the United Nations Environment Program reports on the state of
the environment (2007), the Convention on Biological Diversity (CBD) (2007), the International
Union for the Conservation of Nature (IUCN) (2008), the United Nations Educational, Scientific
and Cultural Organization (UNESCO) (2001, 2003, 2005, 2007, 2008), and the
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES)
Task Force on Indigenous and Local Knowledge Systems (2018), all highlight the relevance of
coevolved relationships between cultures and ecosystems at the local level and the important role
indigenous cultures and knowledge systems have in sustaining biodiversity. Experts within these
organizations believe the path to biocultural conservation lies in bridging the Traditional
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Ecological Knowledge and values of local fishers that shape local cultures and livelihoods, with
the science and governance strategies that are developed to conserve threatened species.
Governance processes determine both the extent to which ecosystems contribute to
human well-being and the long-term prospects for successful conservation of nature (Springer
2016). The IUCN describes “natural resource governance” as the norms, institutions, and
processes that determine how power and responsibilities over natural resources are exercised,
how decisions are taken and how citizens – women, men, indigenous peoples and local
communities – participate in and benefit from the management of natural resources like
freshwater fish (www.iucn.org). The IUCN has developed a Natural Resource Governance
Framework to support their programme work on protected areas governance (2013-2016) and
(2017-2020), and the set of values, principals and legal frameworks that highlight the importance
of inclusive decision making (including indigenous and local communities), customary and
collective rights, diverse cultures and knowledge systems, sustainable resources and livelihoods,
empowerment, and social and environmental accountability (Springer, 2016).
In this thesis, with its focus on freshwater fish populations with special conservation
status, the subset of local communities examined are local fishers –specifically, the small scale,
artisanal fishers that harvest fish for subsistence and as part of a mixed livelihood. Small-scale
fishers in many parts of the world have a vast amount of local ecological knowledge about fish
and fisheries that they depend upon for their livelihoods (Baird, 2007).
To expand my understanding of how the cultural values and knowledges of local fishers
influence decision making about species with special conservation status, I examined the cases of
two iconic freshwater species that are considered “threatened” or “at risk”. The White Sturgeon
(Acipenser transmontanus) in the Fraser River, Canada and the Mekong Giant Catfish
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(Pangasius gigas) in Thailand. Although there are obvious differences in the geopolitics and
socio-cultural contexts of these two cases, there are notable similarities that offer learnings and a
global perspective on how local and traditional knowledge and cultural values have factored into
conservation strategies for freshwater species at risk. Like the Mekong Giant Catfish, the White
Sturgeon is a large migratory freshwater species that is an important indicator of biodiversity.
Both species figure prominently in local livelihoods, local histories, social structures, cultural
values, belief systems, and the relationships that local people have with the ecosystem. In both
cases, Local fishers have generated intimate knowledge of these species through generations of
harvesting and their experiences of living on the river. Such knowledge is often described as
Local Knowledge, or Traditional Ecological Knowledge.
Traditional Ecological knowledge (TEK) has been defined by many scholars, and these
definitions have slight variations. In this thesis, TEK is understood as “a cumulative body of
knowledge, practice and belief evolving by adaptive processes and handed down through
generations by cultural transmission” (Berkes, 2008). While many different communities have
developed detailed knowledge about the environment around them, “TEK” is generally
associated with Indigenous communities or those with several centuries of accumulated
knowledge (Menzies, 2010 p. 7). TEK is the term used to describe indigenous fisher’s
knowledge in the White Sturgeon Case study and conclusions in this thesis.
Local Knowledge is the term most often used in the community based conservation and
fisheries work involving Thai fishers, and so “Local Knowledge” is the term used in the Mekong
Giant Catfish case study. Local knowledge comes from farmers, fishers or other people who
have a living understanding of, and dependence upon the myriad of natural resources of the land,
forests and water bodies of the Basin (Kakonen and Hirsch, 2010). The fishers of Had Krai are
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not considered “indigenous”, but their Local Knowledge is multi-generational, and it is unique to
their culture.
Local fishers in these two case studies have witnessed massive declines in the
populations of these culturally significant species, and have had to adapt local practices due to a
new set of rules that govern how these species are harvested and how these species’ habitat is
“managed”.
Many biodiversity conservation strategies focus on “protecting” species by employing
various forms of regulation, scientific research and monitoring. Work in the realm of Indigenous
knowledge systems and natural resource management (Baird, I. G., 2003; Baird I.G., Hogan, Z.,
Phylavanh, B. & Moyle, P., 2001; Baird & Flaherty, 2005; Berkes, F., 2013; Berkes, F., 2015,
Carlson, K, Schaepe, D., McHalsie, A., Smith, Rhodes and Dunfield , 2001; King, L. 2004,
Mensies, C. R., 2006), and Biocultural diversity conservation (Berkes, F., 2007b; Loh, J. & D.
Harmon, 2014; Maffie L. & E. Woodley, 2010; Murray G. & King L. 2012; Pretty, J., Adams,
B., Berkes, F., Ferreira de Athayde, S., Dudly, N., Hunn, E. Maffie, L., Milton, K., Robbins, P..,
Sterling, E., Stolton, S., Tsig, A., Vintinner, E. and S. Silgrim, 2009) has demonstrated how
much we can learn from local knowledge systems and the cultural perspectives of indigenous
and local people that have relied on local ecosystems for many generations. The concept of
biocultural diversity conservation suggests conservation strategies may be more effective if we
broaden our approach to conserve both the human and environmental aspects that interact in
complex social-ecological systems.
While much has been written about the biological/scientific aspects of White Sturgeon and
Mekong Giant Catfish, much less has been written about the local people connected to the White
Sturgeon or the Mekong Giant Catfish and the impact declining populations has had on
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livelihoods and culture. This qualitative research was designed to explore the role of local
fishers’ knowledge and cultural values in decision-making about the conservation of threatened,
culturally significant fish in the Lower Fraser River (Canada) and the Mekong River (Thailand).
Through semi-structured interviews and a review of existing information, this research set
out to determine: 1) What knowledge local fishers had about threatened species? 2) If Local and
Traditional Ecological Knowledge was influencing processes (research, assessment, monitoring)
informing governance of threatened species? If so, how?, 3) If cultural values were influencing
governance of threatened species? If so, how? 4) Are there any opportunities to enhance existing
conservation strategies to achieve the mutually linked goals of biological and cultural diversity
conservation?
An inductive approach was used to focus on key perspectives and issues participants
thought were important in terms of maintaining their culture, and their experience asserting their
interests (in Canada rights) to fish and share knowledge, so that strategies protect the species and
their critical habitats, as well as local culture and knowledge systems.

Chapter 2 Methods

A case study approach was employed to better understand the concept of biocultural
diversity and its value in species conservation and community sustainability. Two case studies
were chosen, one in Canada and one in Thailand.
Case study research is a ‘systematic inquiry into an event or set of related events which
aims to describe and explain the phenomenon of interest (Bromley, 1990). Case study research
is often most useful for understanding complex and dynamic phenomena for which a more linear
approach offers limited insight or value. In this research, a Case study approach allowed me to
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consider multiple social, political, economic and ecological factors that interact and influence
fisheries management on busy rivers like the Lower Fraser and the Mekong. Because of the
complexity of each case, an inductive approach was used during both interviews and document
analysis to focus on key perspectives and issues participants thought were important in terms of
maintaining culture, and their personal experience asserting their interests (in Canada rights) to
fish and share knowledge, so that strategies protect the species and their critical habitats, as well
as local culture and knowledge systems.
“We do not parachute into the field with empty heads and a few pencils or a taperecorder in our pockets ready to record the “facts”... there is no method or technique of
doing research other than through the medium of the researcher”. (Stanley & Wise,
1993, cited in England, 1994: 84)

A somewhat Advocacy approach (Creswell, J. W. ) was taken in this qualitative research
in that it aims to highlight opportunities to change the way conservation strategies and the
assessments undertaken for species with special conservation status are designed and
implemented so that they protect both biological and cultural values.
My experience working for/with Indigenous communities in the field of environmental
planning, cultural assessment and monitoring has influenced my personal philosophical approach
to this qualitative research. This work has convinced me that local knowledge and TEK are
legitimate and powerful sources of knowledge that should be considered alongside scientific data
to inform decision making, that cultural values and local livelihoods should help shape
conservation goals, and that indigenous people should participate in decision-making and the
enforcement of conservation strategies related to cultural resources. My professional experience
has made me aware of the unequal power dynamic that exists between governments and
indigenous peoples, the tendency of governments and the scientific community to marginalize
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the value of indigenous knowledge systems and the bias of many institutions to value economic
gain over ecological and socio-cultural values. In many cases, these inclinations have shaped
decision-making related to natural resources to the detriment of local and Indigenous people.
The approach to this research was also influenced by the knowledge and perspectives of
individuals and organizations that had connections to local fishers and experience in the Lower
Fraser and Mekong River basins. To prepare for my time in the field, I sought the advice of
recognized experts who had established relationships and specialized knowledge of the local
cultures, livelihoods, governance systems and various fisheries organizations before conducting
interviews. This advice helped me to become more aware of the local context, the political and
social situations permeating it, local cultural values, and the main demands and concerns of the
people I was approaching so that I could develop appropriate interview frameworks, and more
fully understand the factors influencing the nature of the responses I received from each
participant.
The Stó:lō Research and Resource Management Centre (SRRMC) in Chilliwack, British
Columba helped me identify individuals that had specific knowledge of the White Sturgeon. My
past experience working for Stó:lō communities and the SRRMC within the context of
environmental planning and cultural assessment also helped me connect with knowledgeable
individuals. Interviews were held with Stó:lō fisheries experts and political leaders who had
experience with White Sturgeon, representatives of the Lower Fraser Fisheries Alliance (LFFA)
(a First Nation Fisheries organization) and socio-economic experts from the Department of
Fisheries and Oceans Canada that were involved in Species at Risk Assessments.
My interviews in Thailand would not have been possible without the advice of experts
from Ubon Ratchathani University, the University of Wisconsin, and the assistance of Rak
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Chiang Khong/the Mekong School, a Non-Government Organization that specializes in
facilitating Thai Baan (or village-led) research and has worked extensively with villages in
Thailand’s Mekong region.
Acting as both my interpreters and guides, individuals from Rak Chiang Khong introduced
me to knowledgeable fishers at the Had Krai fish camp and Chiang Khong, and facilitated
interviews. After a few evenings of introducing myself as an independent researcher and
socializing with Had Krai fishers at the local “fish camp” I earned their trust and several agreed
to be interviewed. With the support of the Rak Chiang Khong, I interviewed fishermen and local
leaders (Village headmen, elders and local government) who had experience harvesting the
Mekong Giant Catfish and were familiar with the management initiatives that have been
implemented since the 2006 ban on Giant Catfish harvests. For added context, I had a guided
tour of the Mekong Giant Catfish museum in Had Krai and traveled to Hon Philong on the
Mekong River where Giant Catfish are thought to spawn. I also visited two villages located on
the Ing River (Ban Boon Ruang and Ban Pha Hung) to talk to local fishers with experience doing
Thai Baan research. Dr. Manolom and Dr. Baird also took me to villages on the Mun River,
(Baan Kho Tai, Baan Thalat and Baan Doom Yai) to ask local fishermen about their knowledge
of Giant Catfish, their perspectives on various development pressures affecting fishing and local
livelihoods, their experiences with locally established Fish Conservation Zones and in doing
Thai Baan research.

Data Collection
Through semi-structured interviews and a review of existing information, this research set
out to determine: 1) What knowledge do local fishers have about threatened species? 2) If Local
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and Traditional Ecological Knowledge was influencing processes (research, assessment,
monitoring) informing governance of threatened species? If so, how? 3) If cultural values were
influencing governance of threatened species? If so, how? 4) Are there any opportunities to
enhance existing conservation strategies to achieve the mutually linked goals of biological and
cultural diversity conservation?

Use of Secondary Data

In the Fraser Basin, secondary data in the form of previous interview transcripts and
community reports (grey literature) was made available for the research.
Because Stó:lō fishers have been respecting a voluntary moratorium on fishing White
Sturgeon for over 20 years, and fewer individuals have direct experience fishing sturgeon, I
reviewed written oral transcripts and audio recordings of historical interviews, and other
historical documents related to White Sturgeon. The library at the Stó:lō Research and Resource
Management Centre (SRRMC) in Chilliwack houses the Stó:lō Archives. The archivist there
helped me obtain key documents (books, reports, maps, photographs) and historical interviews
that discussed White Sturgeon. Six audio recordings, recorded between 1985-1995 were
reviewed along with multiple community and government documents.
There are several Indigenous fisheries organizations and partnerships operating in the
Lower Fraser River watershed that specifically consider White Sturgeon (for example, LFFA,
Fraser River Aboriginal Fisheries Secretariat (FRAFS), First Nations Fisheries Council (FNFC),
Fraser River Peacemakers). Stó:lō communities have systems for electing community
representatives to sit at these tables. In many cases, these “elected” individuals also represent
Aboriginal interests in fisheries issues at multi-stakeholder tables, (for example, DFO, BCMOE)
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and non-government organizations such as the Fraser River Sturgeon Conservation Society
(FRSCS). Many of the documents generated by these organizations are available at the SRRMC
Library. Materials from the Stó:lō Archives and SRRMC Library provided important context
for understanding the importance of the White Sturgeon to local culture and livelihoods, unique
technologies and Traditional Ecological Knowledge associated with these species and context for
understanding the influence the knowledge, cultural values and the needs of indigenous fishers
have had in managing the White Sturgeon fishery.
There are also numerous studies, management plans, and monitoring reports that are
publically available for White Sturgeon. In addition to the material provided by the Stó:lō
Archives and SRRMC library, the document review and analysis included, research papers,
management directives, policy frameworks and reports that have been written on behalf of the
government, fisheries organizations and First Nations, and researchers studying White Sturgeon.
Many of these documents describe the range of impacts that led to designating this species as
“threatened” as well as the management strategies, monitoring programs and studies that have
been carried out to inform decisions that have been made related to White Sturgeon.
In the Mekong Region, publically available reports, books, internet sites and research
papers were reviewed to understand the status of the Mekong Giant Catfish, some of the
research, monitoring and management strategies in place, and the cultural significance of this
species. These materials were generated by scholars, and organizations like WWF, IUCN,
Mekong River Commission, Living Rivers Siam, Rak Chiang Khong.

Semi-Directed Interviews in the Fraser and Mekong Regions
Semi-directed interviews were carried out using an interview guide (Appendix A). The
use of guiding questions allowed individuals to describe their observations, experiences and
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insights about the research themes. It also allowed for flexibility in questioning and allowed me
to pursue various topics based on the flow of conversation and the experiences and knowledge of
the individuals being interviewed. The length of interview sessions varied from between 30
minutes to 2 hours. Interviews with local fishers were slightly different than interviews with
fisheries organizations the Department of Fisheries and Oceans Canada and the Lower Fraser
Fisheries Alliance and Rak Chiang Khong.
Consistent with qualitative research, it is recognized that my values, biases and previous
knowledge related to the themes of the research influenced the kinds of questions that were
asked and the categories that were identified. As a non-Indigenous person and a Canadian it is
also recognized that my outsider perspective may have influenced what was shared during the
interview process. Given the interviews for this research were undertaken during a few short
weeks in each region, this research exploratory rather than explanatory (Yin 1981).

Stó:lō region
Research in the Stó:lō region was carried out between May and August of 2017. All
interviews were conducted in English. Eight individuals were interviewed. These people had
specific knowledge about White Sturgeon, and direct experience dealing with White Sturgeon
management issues. The people I interviewed in the Stó:lō region had represented Stó:lō interests
related to the White Sturgeon fishery through the FRAFS, FNFC, LFFA and Fraser River
Peacemakers, and had worked directly with Species at Risk Specialists and government agencies
responsible for White Sturgeon and fisheries management. Although the people I spoke to had
extensive and detailed knowledge about the White Sturgeon, I recognize there are many other
Stó:lō people that have knowledge about the White Sturgeon that were not interviewed for this
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thesis. Because the federal government is currently re-assessing the status of the Lower Fraser
population of White Sturgeon, there are currently more community representatives actively
involved in these issues however I did not have the time or resources to meet with them.
Some of the stories and interviews quoted in this thesis describe women’s use and
knowledge of White Sturgeon, but no Stó:lō women were interviewed for this research and only
one transcript from historical interviews with a woman was reviewed. Although Stó:lō is a very
large nation made up of multiple communities, and there are likely multiple women, from
multiple Stó:lō communities that have specific knowledge about White Sturgeon, the number of
interviews was limited by time and resources available. This is a gap. Based on my past
experience working with Stó:lō communities, I know women have unique knowledge and
perspectives on issues linked to traditional harvesting, medicines and cultural practices.
The outcomes of the research provide some preliminary insights about biocultural
diversity and conservation strategies for White Sturgeon, however, more research is needed to
more deeply understand the full extent of Stó:lō TEK and cultural values related to White
Sturgeon.
The interviews followed the principles of ethical research as defined by Royal Roads
University and that of the SRRMC Research Registry. All interviews were audio recorded,
transcripts were verified with each individual interviewee and the final form of this Thesis,
including transcripts of interviews will be provided to the Stó:lō Archives.
Mekong Region
Interviews in the Mekong region occurred in November 2017. Four interviews were held
with individuals from the Mekong School and Rak Chiang Khong. These individuals were
intimately familiar with the local communities, livelihoods and culture of the Mekong Region.
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They shared their experiences working with local people doing Thai Baan Research and
establishing Fish Conservation Zones. They also shared their experience with government
processes related to economic and resource development and fisheries conservation. Twelve
interviews with close to twenty local fishermen were carried out with men and women aged 30 –
70+ from the communities of Baan Had Krai, Baan Kho Tai, Baan Thalat, and Ban Dom Yai.
Seven of the 12 interviews were with Had Krai Giant Catfish fishers. These interviews provided
the most detailed knowledge about the Giant Catfish in terms of the species itself, its habitat and
importance to local people. The remaining interviews were with local fishers from the villages of
Baan Kho Tai, Baan Thalat, and Ban Dom Yai. These interviews were facilitated by Dr.
Kanokwan Manolom of Ubon Ratchani University and Dr. Ian Baird from the University of
Wisconsin-Madison. Many of these discussions revolved around more general issues related to
Mekong Fisheries and local livelihoods. Local fishers from these villages had experience doing
Thai Baan fisheries research and experience with establishing and managing Fish Conservation
Zones. Local fishers from these villages were familiar with the Mekong Giant Catfish but had
less direct experience and knowledge related to Mekong Giant Catfish. All twenty fishers
interviewed for this research described the way cumulative development and governance of the
Mekong River and its fisheries has affected their local livelihoods and culture.
Although effort was made to ensure gender diversity in the voices that were heard in this
region, only three women were interviewed. Due to limited time in each village and language
barriers, I relied on my interpreters to identify community members that were willing to talk
about the research themes. All interviews were conducted in the northern Thai and Lao language
and were simultaneously translated by a community research assistant. As such the outcomes of
the research provide some preliminary insights about bicultural diversity conservation strategies.
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Thai interviews followed the principles of ethical research as defined by University of Alberta
Research Ethics Board (Pro00066279). All interviews were audio recorded but were not fully
transcribed. Because interviews in Thailand were carried out in Northern Thai and Lao, I had to
rely on my interpreters to ask my questions to the respondent and relay their response back to me
in third person. In Had Krai, to reduce the potential for information being misunderstood, or
incorrectly interpreted, I typed up the notes following each interview, based on the audio
recordings and written notes, and reviewed them with individuals from Rak Chiang Khong.
Analysis
Research questions created the framework for grouping information from the interviews
and document review according to different themes (Table 1). Following interviews, feedback
and important quotes from the transcripts were categorized depending on its relevance to themes.

Table 1. Themes for data analysis
Research Question

1. What knowledge local fishers have about
threatened species?

Themes

•
•

2. Is Local and Traditional Ecological
Knowledge influencing processes
informing governance of threatened
species? If so, how?
3. How is local fisher culture influenced by
this species?

4. Are cultural values influencing
governance of threatened species? If so,
how?

•
•
•
•
•
•
•
•

Knowledge of species, it’s habitat,
behavior, ecology
Skills, technologies, developed
because of ecological knowledge
(Habitat and behaviors of fish)
Research
Assessment
Monitoring
Decision-making
Livelihoods, social relationships, diet
Histories, customs, rituals, stories,
songs, art
Values and beliefs
Values influencing decision-making of
local fishers
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•
5. Are there any opportunities to enhance
existing conservation strategies to achieve
the mutually linked goals of biological
and cultural diversity conservation

•
•
•
•

24

Values influencing decision making of
governments that set conservation
goals or objectives
Values influencing decision-making of
other River Users
Research
Assessment
Monitoring
Decision-making

These themes shaped the discussion and conclusions for my research. While the results
are certainly a reflection of the research questions I asked, each interview was different and in
several cases new ideas and perspectives were introduced that I wasn’t expecting. This inductive
approach let me more accurately reflect the range of knowledge and perspectives that was shared
by research participants. The transcripts contain rich and detailed information about these
species and more fully reflect the depth and breadth of knowledge participants shared during our
interviews. Only a sub-set of the most relevant quotes were included in this thesis.
Chapter 3 Literature Review

Biodiversity and cultural diversity are interrelated and mutually supportive; and
numerous scholars from around the world and from different disciplines now utilize the concept
of biocultural diversity (Pretty et al., 2009). The concept appears in various literature for
example anthropology, linguistics, ethnobiology, ethnoecology, conservation biology, ecology
(Maffi & Woodley 2010). Definitions and research on the concept vary between these
disciplines in their focus on themes such sustainability and resilience science, agricultural
stability, medicine, indigenous rights, cultural geography, development and revitalization
projects or participation and power (Pretty et. al, 2009).
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The Concept of Biocultural Diversity
The work of Luisa Maffi and Ellen Woodley (2010) define biocultural diversity as: “the
diversity of life in all of its manifestations – biological, cultural, and linguistic – which are
interrelated (and likely co-evolved) within a complex socio-ecological adaptive system” (p. 5).
This definition highlights that the diversity of life is made up of not only the diversity of plants
and animal species, habitats and ecosystems found on the planet, but also the diversity of human
cultures and languages. It also suggests that these diversities do not exist in separate and parallel
realms, but rather are different manifestations of a single, complex whole and that linkages
between culture and biological diversity have developed and adapted over time.
Awareness of the link between nature and humans remains stronger in Indigenous or
local communities that maintain direct ties to and have immediate dependence on the natural
environment (Maffi &Woodley 2010). A view of humans as part of, rather than separate from,
the natural world defines many of the cultures and belief systems of indigenous societies (Berkes
2008). It is through this understanding that many researchers have concluded that Indigenous
peoples and other land based cultures need to be more involved in the management of resources
given their importance to local economies, cultures and livelihoods.

Biocultural Diversity – The Role of Traditional Ecological Knowledge and Local
Knowledge
Scholars of Indigenous knowledge have also highlighted the importance of TEK and
local knowledge systems to our understanding of biocultural diversity. As a subset of
Indigenous Knowledge, TEK, or traditional knowledge, is defined in this thesis as: “a cumulative
body of knowledge, practice and belief evolving by adaptive processes and handed down through
generations by cultural transmission” (Berkes, 2008). The term TEK, is focussed on land-based,
practical knowledge of species, and beliefs regarding human interaction with the ecosystem
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(Berkes 1999). This definition is most appropriate to our understanding of the work carried out
and discussed in this thesis in the Stó:lō region.
Local knowledge shares many similarities with traditional knowledge in that it is rooted
to long-term involvement in local ecosystems, and can be a crucial tool and source of knowledge
for long term sustainability and immediate resource conservation (Menzies 2006, p. 1). Local
Knowledge is often used when referring to more recent knowledge that is not multi-generational
or time-tested (Berkes 2015, p. 222). The term local knowledge is used in the discussion of the
Mekong Giant Catfish since it is the term most often used by those working with Thai fishers
and fisheries management issues and the Ethnic Lao people living in Had Krai are not considered
indigenous. However, it is worth noting that although the fishers of Had Krai are not considered
“indigenous”, their Local Knowledge is multi-generational, and it is unique to their culture.
Some examples of the authors who focus on biocultural diversity and local and traditional
knowledge systems are Jules Pretty, Fikret Berkes, Johnathan Loh, Dave Harmon, Luisa Maffie
and Ellen Woodley. Through that work it has become apparent that traditional knowledge
provides a unique contribution related to biocultural diversity conservation and planning for
sustainable development. Much of the research related to the contribution of local and
traditional knowledge is not specific just to the information or data (i.e., empirical observations)
that are relevant to people and ecosystems, but also to the associated management practices,
institutions (e.g., rules, customary laws, social norms) that are key to the sustainability of
resources such as freshwater fisheries and the economies and cultures and depend on them.
Many scholars have documented the role TEK, LK and traditional management systems
have in natural resource management and the benefits of making space for this knowledge to
influence fisheries conservation strategies (Berkes 2015; Baird 2003; Baird & Flaherty 2005;
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Kakonen & Hirsch 2010; King 2004; Menzies C. R. 2006; Silvano & Valbo Jorgensen 2008;
Turner 2000; Whyte, 2015). Historically, fisheries management has tended to focus more on the
resources than on the people who use them (Baird & Flaherty, 2005), but local people can use
their wisdom and experience to design natural resource monitoring, assessment and management
systems. For example, many indigenous cultures maintain customary beliefs and behaviours that
contribute directly or indirectly to biodiversity conservation, such as sustainable resource
extraction techniques, sacred groves, ritual regulation of resource harvesters and buffer zone
maintenance (Maffi & Woodley 2010, p.16).
Anthropological research suggests that small-scale societies with a history of long-term
occupation of given territories tend to develop and maintain in-depth and accurate knowledge
about the local ecological and biodiversity (Pretty et al., 2009). With specific relevance to this
thesis, is the findings of researchers studying the role of local knowledge as a research tool in the
study of river fish biology that found that one of the areas where local knowledge proved to be
superior to any other methodology is in mapping the distribution of endangered species (ValboJorgensen & Poulsen, 2000). This is because rare species are not likely to show up in any
sampling study of limited duration, but fishers who set their gear in the same place day after day
will almost certainly know whether a particular species is there or not, and the fishers can also
provide historical information about species that have disappeared within their lifetime (ibid
2000 p. 272). As an example, the final report on Thai Baan Research- or village-led research – in
Thailand concluded that since opening the Pak Mun dam gates, villagers found 156 species of
fish were able to return to the Mun River, including the rare Giant Catfish
(www.livingriversiam.org).
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Biocultural Diversity in Global Initiatives
In addition to academic research, there are numerous international policies and
programmes that support the link between biological and cultural diversity and the role
indigenous cultures and knowledge systems have in sustaining biological diversity. Article 8j of
the CBD (2010) highlights the contribution of traditional knowledge to the conservation and
sustainable use of biological diversity and includes one of its focal areas (Focal Area 5) to
assessing the status and trends of indigenous and local knowledge relevant to the conservation of
biodiversity. The IUCN’s programme of work (2009-2012) recognizes the importance of cultural
values and cultural diversity as “an important safeguard for both ecosystems and social system
and identifies indigenous cultures as examples of the profound and lasting connection between
culture and biological diversity” (p. 18). The 2005-2008 program work of the IUCN’s
Commission on Environmental Economic and Social Policy (CEEP) included issues of cultural
diversity and conservation as a priority with the specific objective of improved knowledge,
policy and practice linking cultural and biodiversity, and continued this mandate through their
2009-2012 programme work where they established a “Theme on Culture and Conservation”
with the specific purpose of developing international policies that are sensitive to the cultural
dimensions of biodiversity and nature conservation. More recently, the important role indigenous
peoples have in biodiversity conservation has been highlighted by the Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) whom have
recognized that indigenous peoples and local communities possess detailed knowledge on
biodiversity and ecosystem trends and that these communities are often better placed than
scientists to provide detailed information on local biodiversity and environmental changes, and

KNOWLEDGE, CULTURAL VALUES AND GOVERNANCE OF SPECIES AT RISK

29

are important contributors to the governance of biodiversity from local to global views
(www.ipbes.net - accessed Aug 24, 2018).

Chapter 4 Case Study of White Sturgeon and Stó:lō
Setting
In considering the case of the White Sturgeon, this research focuses on the population
found within the Lower Fraser River in British Columbia, Canada. This population is referred to
by the Canadian Department of Fisheries and Oceans (DFO) as the Lower Fraser Stock Group
(SG1) (Figure 2). The original inhabitants of this area are Coast Salish peoples who refer to
themselves as Stó:lō, or tribes of Stó:lō. More than twenty Stó:lō communities share close
spiritual, physical, psychological, and cultural ties with the lands and resources of their
traditional territory, which they call S’ólh Téméxw (Figure 3). S’ólh Téméxw, the Halq’eméylem
word for “our world” or “our land”, includes the lower Fraser River watershed downriver of
Sailor Bar Rapids in the lower Fraser River Canyon. “S’ólh Téméxw represents the world
transformed by the actions of the Xexa:ls, Tel Sweyal and other ‘agents’ of Chichelh Siya:m [the
Creator]. S’ólh Téméxw is defined through the known extent of occupation and land use of the
Halkomelem speaking peoples of mainland British Columbia (Carlson et al., 2001). The Stó:lō
people living within S’ólh Téméxw are guided by a common system of beliefs and values. For
example, the statement “S’ólh Téméxw te íkw’élò. Xólhmet te mekw’stám it Kwelát” – This is our
Land. We have to take care of everything that belongs to us” has been spoken before all
meetings concerning “the land” since the early twentieth century” (Carlson et al., 2001).

KNOWLEDGE, CULTURAL VALUES AND GOVERNANCE OF SPECIES AT RISK

Figure 2. DFO Designated Units or “Stock Groups” for White Sturgeon in the Fraser River,
British Columbia.
Source: Fraser River White Sturgeon Conservation Plan (2005)
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Figure 3. The area in green represents the Canadian extent of Stó:lō traditional territory known
as S’ólh Téméxw. Stó:lō communities are shown in red.
Source: Stó:lō Research and Resource Management Centre (2006)

Context for the Case of the White Sturgeon
White Sturgeon or ‘sko:wech’ (Acipenser transmontanus) have long been important to
First Nations in the Fraser Basin, and remain significant to their cultures, societies and wellbeing (FRWSWG, 2005 p. 30). British Columbia’s Lower Fraser River population of the White
Sturgeon is currently under consideration for listing as “endangered” under Canada’s Species at
Risk Act (SARA). This listing has been contemplated several times by federal and provincial
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governments due to low populations numbers. Since an unexplained event in 1993, when a
number of large White Sturgeon were found dead on the banks of the Lower Fraser, Stó:lō
fishers have maintained a voluntary moratorium on Sturgeon fishing since 1993.
Canadian policy and regulations have encouraged and required consultation with First
Nations and their participation in decision-making and environmental management (King, 2004,
p. 167). While Canada has entered into some forms of marine fisheries co-management, (for
example the Nisga’a Final Agreement, which paved the way for the implementation of the Joint
Fisheries Management Committee and Technical Fisheries Group, King, 2004, p.172), there
remains controversy in terms of understanding how large, migratory, threatened, economically
important and culturally significant species like the White Sturgeon of the Lower Fraser River
can be sustainably managed and accommodate a range of environmental, economic and sociocultural values.
Sko:wech has shaped the history, technologies, harvesting practices, and culture of the
Stó:lō people. The following sections describe the role these large migratory fish have
maintaining the teachings and values of local fishers and the communities that depend on them
for food, medicine and social relations.
Stó:lō Culture and oral histories linked to White Sturgeon
The Stó:lō believe traditions and stories are a necessary part of living as Stó:lō and
maintaining health (Labun & Emblen, 2007). There are many Stó:lō traditions and stories
centered around White Sturgeon that convey teachings and link Stó:lō people to the ecosystem
and their ancestors. Some of these stories and teachings are shared as “sweyal” (true news and
personal stories) that convey Traditional Ecological Knowledge (TEK) about the Fraser River
fishery, and some are through Stó:lō Shoxwyam – the creation stories that convey cultural
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understanding and significance to Stó:lō’s ability to “look after everything that belongs to us”
and by doing so, take care of “all of their relations” (Carlson et al., 2001, p. 25).
Sko:wech is the central subject of many Stó:lō Shoxwyam. There are several Stó:lō
communities in the Lower Fraser basin (Leq’a:mel, Scowlitz, Shxw’ow’hamel, Si:yita, Katzie
and Chawathil) that identify White Sturgeon as one of their community’s origin species (Carlson
et al, 2001, Glavin, T., 1994, p. 15-16, Miller B. G., 2007) and these communities have kept the
sturgeon song and the sturgeon dance alive (E. Crey, personal communication, August 8, 2016).
As told by Old Pierre (a great Coast Salish medicine man and Katzie elder):
At the beginning of the world, God placed people at different places and the Katzie
descended from the first people God created at Pitt Lake, whose ruler was known as
Clothed-With-Power. The first chief had a daughter and a son. The girl spent all her days
swimming, and because of this she was transformed into a Sturgeon, the first fish to inhabit
Pitt Lake, and it was from this girl that all the sturgeon of the Fraser River descended.
After she was changed, her brother wept inconsolably, so Clothed-With-Power took the
silk-like hair of the mountain goat, laid it on the boy’s head and arms, and transformed
him into a white owl-like bird that could be seen only by Clothed-With-Power’s
descendants. It is only by human hand that a sturgeon can die, and those that wish to take
a sturgeon would first seek spirit power from this white bird. Sometimes, the sturgeon
might avail itself directly to a fisherman. .... In the case of one spirit dancer, “When he
danced and chanted his sturgeon song, a column of steam streamed from his body as if
from a kettle. He once announced, as he ended his dance, “Three girls have come in” and
the next morning he went out and caught exactly 3 sturgeon. (Glavin, 1994 pp. 15-16)

In the 1980s, Agnes Kelly explained that in the winter, Xexa:la, the Transformers, visited
the village where the Ohamil people lived. There they found the people starving because it was
too difficult to find food in the freezing weather. What made life especially difficult for the
people of Ohamil, she explained, was the fact that the salmon and eulachon came into the rivers
only in the spring and summer. In the winter, the Fraser “was empty”. Mrs. Kelly’s narrative, as
remembered by Sonny McHalsie (a Stó:lō Cultural advisor with SRRMC), follows:
Xa:ls the transformer [the youngest of the Xwxa:ls siblings] wanted to help the people so
he transformed one of the village men into a sturgeon. The man’s wife was very lonely
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without her husband, and so was told to stand by the edge of the river. She carried her
lunch – a small piece of deer meat tied in a pouch – on her wrist. As she stood there in the
snow, her husband called her to join him. She dove into the ice-cold river. She was
suddenly transformed into a sturgeon herself. Because she had lunch tied to her wrist, all
sturgeon today have dark tasty meat right behind their gills. (Miller, 2007),

Chief George from Chehalis told the well known anthropologist Franz Boas, more than 100
years ago that though the sturgeon transformation story ostensibly refers to the current location
of the Ohamil settlement or as it is known in its fuller form “Shxw’ohamel”, the transformation
narrative described events that occurred prior to the people of Alamex’s early 19th century
migration.
At Squha’men there lived a bear who had been transformed into a man and had assumed
the name Autle’n. This man had a daughter who was receiving mysterious erotic nocturnal
visits from unknown strangers…. after due investigation, the father and the daughter
together discovered to both their shame that one of the visitors was the father’s own dog.
The second had been the sturgeon, who when confronted, insisted that he had been having
relations with the girl for a longer time than had the dog and that if she was pregnant,
surely the child was his: “[the girl’s father] remained completely silent but the girl was
very much ashamed. When the girl gave birth to a boy, Sturgeon took him and carried him
to the water. He threw him into the river and he was at once transformed into a small
sturgeon. Old Sturgeon caught him, killed him and cut him up. Then he served him to the
people saying “Don’t throw away any of the bones, but give them all to me”. This they did.
Then he placed the bones in a bowl and carried them into the water. They came to life
immediately and the boy stepped unharmed from the water. He grew up and became the
ancestor of the Sitya” (Millar 2007, p. 40).

An interview with Stó:lō Elder Matilda Gutierrez in 1985 also discusses how fishers are
supposed to handle Sturgeon once caught
After you butcher it and you get all its bones … you put it under a tree, piled up neatly you
know, so you’ve done your share and you’ve piled it there and the animals come to get
their food and you’ve done your share, taken care of the animals to get their share. (Stó:lō
Library & Archives 1985).
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Stó:lō Fisheries manager Ernie Victor shared some of his family’s connection with the
Sturgeon during interviews carried out for this thesis. Ernie’s father carried the name “Sko:wech”
and the rights to the sturgeon dance.
We’ve got people who are definitely afraid of sturgeon and they don't know why, they're
just afraid of them, and they're afraid of them as children... my grand-auntie, she said
that because that child's special, the child can sense the line between life and death and
sturgeon carry a responsibility to help with that line. There aren't many differences
between life and death other than physical being. Because we're all spirits, we all have
Shweli, and Shewli is something that needs to be cared for and used in a very positive
way.... Sturgeon have a role, and it's a very humble role, one of the most humble roles
there are and that's to regenerate shewli.... as humans we'd never think of eating rotting
carcasses floating down the bottom of the river......”. (E. Victor, personal
communication, July 13, 2016)
These stories help to illustrate the pivotal role of sko:wech in shaping how Stó:lō
understand their place in the ecosystem and the cycling of shweli or life force that connects
people to the land, their ancestors and future generations. Since the voluntary moratorium of
Sturgeon fishing on the Fraser, Grand Chief Ken Malloway suggests Stó:lō people are spending
less time on the river, connecting with nature, and less time teaching and learning important life
skills (Malloway 2013).
Stó:lō Traditional Knowledge and Use of Sturgeon
The White Sturgeon were historically important in terms of food security for Stó:lō people.
Unlike the salmon, sturgeon were caught all year round in the Fraser River and its tributaries and
Sko:wech was the main fresh fish available during temxeytl (winter, or cold time) (Carlson et al.,
2001). Large fish were caught, and the meat was smoked or salted and shared with families and
the community – especially elders (Carlson et al., 2001; Stó:lō Library & Archives, 1997). The
eggs of females were boiled and eaten and other parts of the fish, including the brains, and the
inside of the backbone were extracted for medicine (Stó:lō Library & Archives 1988, E Victor,

KNOWLEDGE, CULTURAL VALUES AND GOVERNANCE OF SPECIES AT RISK

36

personal communication, July 13, 2016).
I was with my auntie Laura and my favorite uncle James, and Auntie Laura would say
"James, go get me a sturgeon" and she was old, she was blind, and I remember her
pulling the cord from the spine out and well, she was particular about how much she
boils it...careful not to boil the nutrients out of it because there's a level of a medicine
that she needed. She needed to absorb the medicine from the spine and you have to boil it
a certain amount of time in order for that medicine to absorb into your system properly.
It was used for the joints and cartilage... I mean there was other medicinal powers that
come from sturgeon but, you know, in terms of elderly people, they needed them for
mobility”. (E. Victor, personal communication, July 13, 2016)

The black substance along the sturgeon’s backbone was also used for glue. It looked like a
thin tube, and when it was needed for glue a piece was boiled in water (Glavin, 1994, p. 7). The
Isinglass from the swim bladder was also used as a waterproofing material, an ingredient in paint
and to seal cracks in canoes. Sturgeon oil was used for lamp fuel, to tan or soften animal hides
and to prevent/heal mosquito bites. The scutes were used as piercing tools, spearheads, arrow
heads and as needles for sewing and the swim bladder was sometimes dried and filled with beads
to make children’s rattles or used as a pouch to store preserved foods
(http://www.frasersturgeon.com - accessed April 24, 2016)
Sturgeon trade eventually became an important part of the Stó:lō mixed economy in the
early 1900s. “For decades, Stó:lō fishermen had traded a portion of their sturgeon catch to the
Hudson’s Bay company, which in turn marketed the isinglass from the sturgeon’s swim bladder
for use as a clarifying agent in making beer and jellies, for waterproofing and as a pottery
cement. Apart from that, the catch went to local markets.” (Glavin, 1994 p. 34).
Interviewer – “Once you caught a 16 foot sturgeon and you bring it home what do you do
with it? smoke it all?”
Bill Charlie – “well there’s ways. My dad used to put salt on it in big barrels… yeah oak
barrels. But sometimes we bring it to Vancouver. Well most of the time I guess. Sold it to
Chinamen down there... that big one had eggs. It was ready to spawn I guess… It alone, I
think weighed about 1,200 pounds. The eggs part, we had those square tubs, the big tubs…
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It filled two of them. yeah. They were just…see when they are ready to spawn the eggs are
soft, you can do that and they fall apart. That’s what the Chinamen want. They want that,
that’s caviar. … The eggs alone was 275 pounds. They give us around 25cents – 35
cents/pound for meat, the eggs about 2 dollars a pound. But lots of guys said we should
have got more....So those smaller ones they got eggs by they don’t spawn until they are
about sixty or seventy years old. Then they spawn all at once. They have millions of those
eggs....my dad was quite the fisherman.. they used to call him “Sko:wech” - That’s what
sturgeon is. He used to catch some great big sturgeon (Stó:lō Library & Archives 1996).
Since fishing required the allocation and sharing of seasonal resources between Stó:lō
families and tribes, fisheries management was not a distinct practice, separate from governance
and law: it was integrated with systems of rank and privilege, distinct forms of production and
exchange, including extensive networks of ceremonial redistribution and trade, and protocols
for recognizing and transferring rights to fishing places
(http://indigenousfoundations.arts.ubc.ca/home/land-rights/aboriginal-fisheries-in-britishcolumbia.html - accessed April 25, 2016). While salmon fishing locations are inherited, and
harvests are closely managed by family representatives (sia:teleq), place-based fishing rights
are not necessarily associated with Sturgeon (S. McHalsie, personal communication, May 21,
2016). Stó:lō relations with the sturgeon and traditional knowledge thus shaped sturgeon
fishing rights. Historically, many Stó:lō families worked together to build and maintain
communal fishing weirs, or worked together using use traditional methods to harvest sturgeon
with spears on the river. Men carrying the sturgeon name were not restricted to fishing at a
specific place. “Just as sturgeon roamed the “River of Rivers” freely, so too could their human
relatives and descendants” (Miller, 2007 p.156).
Historically, sturgeon were found in abundance throughout all the lower Fraser River’s
lower reaches and were often associated with some of the regions large lakes. Stó:lō TEK has
informed where Sto:lo fishers would fish at certain times of the year, and the techniques they
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would use to catch Sturgeon. Historically, most Stó:lō fishers knew that during the winter the
fish are fat and slow-moving and they stay in deeper parts of the river. They are said to lie in
trenches of their own construction in the muddy river bottom and these trenches collect
carcasses of spawned out salmon and oolichan [eulachon] (Glavin, 1994 p. 27). Sturgeon
“holes” are associated with various Stó:lō communities (such as Cheam, Popkum, Chehalis,
Sumas) and important fishing locations are well known to Stó:lō fishers (E. Victor, personal
communication, July 13, 2016)
We get the odd one in our nets….. I like to fish down neat Mary-Anne creek – about a half
mile this side of Yale down by the old highway when you cross the crossing this side of
Charlie’s bridge, there’s a creek there called MaryAnn, and when the water is really high
– too high for me to fish here, I go down there and put my net in, I usually pick up a few
sturgeon there….they seem to come in there all the time. I take home a couple of decent
size ones, I catch lots but if they’re not about a foot and a half long, I throw them
back.....there is some fishing by line on some of the sand bars near Yale. They pick up the
odd one.... My mother used to go at night, when she was younger. Her and my dad, would
make a fire and use a jerk line (straight pole no reel or anything). I think the biggest one
she ever caught was about 8 feet. She caught quite a few sturgeon. She used to live around
Yale in an old boathouse that used to belong to my dad. She used to try and keep her
sturgeon alive and tie it in the creek She had a 3 footer, four footer, five footer tied in there
most of the time. Keep it alive until she was ready to use it. She’d get maybe one or two in
the summer when she was up at Yale in the summertime.” (Stó:lō Library & Archives
1988).

Mr. Ed Leon of Chehalis remembered catching a sturgeon which weighed about 230kgs
(506lbs) – He notes “A Sturgeon this large usually stays near the bottom of deep water where
food settles”. When Mr. Leon caught this fish it has sticks on its head from laying on the bottom
of the lake for so many years without moving. The sticks were fastened on just as if they had
been glued (Glavin,1994, p.8). In 1864 Sir Arthur Birch, colonial secretary wrote about Stó:lō
fishermen
All the Indians are now fishing and it is great fun to watch them spearing sturgeon which
here run to the enormous size of 500 and 600 lbs. The Indians drift down with the stream
perhaps 30 canoes abreast with their long poles with spears attached kept within a foot of
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the bottom of the river. When they feel a fish lying they raise a spear and thrust it at the
fish seldom missing. The barb of the spear immediately disconnects form the pole but
remains attached to a rope and you see sometimes two or three canoes being carried off at
the same time downriver at any pace by these huge fish” (Glavin, 1994, p .33).

Other historic fishing locations, for example Sumas Lake, was also known as a prime
sturgeon fishing area. “There was a village there what they called Kilgard [Sma:th]… well, there
were different fish used to live in there too (Sumas Lake)… Even the eulachons used to go in
through there. That’s why they had so many sturgeons in there, they feed on them (Stó:lō Library
& Archives, 1994). Historically, Sumas Lake drained into the Fraser via a short waterway were
the Sumas people maintained a sturgeon weir (Carlson et. al 2001). The weir was reported to be
about 100 yards wide and 20 to 25 feet deep. Its braces and latticework allowed smaller fish to
pass. In the early mornings, sturgeon would be found in clear water, resting against the weir.
Fishermen would walk out on long boardwalks constructed along the length of the weir, and the
sturgeon were harvested by harpoon, and sometimes by rope in a kind of lasso (FRWSWG,
2005, p. 43).
In the early 1900’s, the government prohibited Stó:lō from using fishing weirs. As the
Chilliwack Progress noted on April 26, 1905:
The Fisheries department sent a detective up to Sumas Lake and seized all the nets
belonging to the Indians who were fishing for sturgeon in that lake....from the standpoint of
the side of the Indians it is nothing short of a calamity, as at this season of year their only
livelihood has been taken away, and they are consequently in a state of destitution.
(FRWSWG, 2005, p. 43).
Stó:lō fishers continued to use nets and lines to catch sturgeon until the mid-1990s. Today
there is no direct harvest of Sturgeon by Stó:lō fishers. Most sturgeon intercepted in aboriginal
net fisheries are released unharmed if the fish are in good condition; some fish are retained when
they are found dead or in very poor condition (FRWSWG, 2005).
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Developments threatening White Sturgeon habitats
The Fraser River White Sturgeon have been subjected to a multitude of pressures
threatening their populations including: 1) critical habitat degradation/reduction due to gravel
extraction, draining of lakes and wetlands for agriculture, urbanization, railways, shipping, and
logging; 2) a reduction in overall food availability, including all salmon species and eulachon
(Thaleichthys pacificus); 3) harvesting pressures (commercial, recreational, First Nations, and
illegal/poaching); and 4) changes in water quality including both freshwater and estuarine
pollution, and changing water temperatures. (DFO, 2014; COSEWIC, 2012; FRWSWG 2005;
FRWSWG, 2009; Bobb & Bosnich, 1998; Gislason & Associates Ltd., 2005; Glavin, 1994;
Glavin, 2012; LFFA, 2015; McLean et al., 2016; Nelson & Levings, 1995; Nelson et al., 2004;
Perrin et al., 2003). In addition, a developing commercial aquaculture industry may also impose
additional genetic, health and ecological risks to wild populations” (FRWSWG, 2009).
Development activity in the Lower Fraser Basin has had dramatic effects on critical
sturgeon habitats. This includes draining of lands for agriculture, the building of the railway,
diking for flood control and gravel extraction. In 1920, the draining of Sumas Lake to create
agricultural lands began, and by 1924 seeding and ploughing of sold off farmland began. Stories
persist in the valley about farmers ploughing up live sturgeon in the marshy sections of their
fields as late as the 1930s (FRWSWG, 2005 pp. 43-44). The Maria Slough was also once a very
important spawning and rearing area for sturgeon on the Fraser and supported large numbers,
however, with the construction of the Canadian Pacific Rail embankment, a barrier was created,
blocking the seasonal migration into the Slough (Bobb & Bosnich, 1998 p.12). Interviews with
Edna and Henry Douglas (Stó:lō fishers) conducted in 1985 also suggest that Sturgeon spawned
near Popkum, just below Jones Hill in a slough channel that separates an island known as
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“Sememoqwa” – place of lots of fish cranes.
They can’t spawn there now. Figure that place, there, getting all different there now. The
route of the river is changing. You think you’re going in a deep spot, you just (imitation of
boat scraping bottom), hit the gravel....That’s on account of the [railway], putting in
supports of the new rocks too, for the railroad tracks. Changes our rivers all around”
(Stó:lō Library & Archives, 1985).
T. Glavin’s book (2012) “Sturgeon Reach. Shifting Currents at the heart of the Fraser” is
dedicated to the describing the impacts of gravel extraction, flood control measures and pollution
of the Fraser River to sturgeon habitat. There have also been studies that say that due to the
widespread use of the Lower Fraser River for log booming and storage, excessive cedar bark
settling along river banks is contributing to destruction of eulachon and sturgeon eggs (LFFA,
2015, p. 21). It is likely that sturgeon productivity is increasingly limited by the availability of
prey/food. For example, spawning eulachon and salmon returns have been significantly lower in
recent years, and demands for human use of returning salmon have been increasing (DFO, 2014
p. 40).
Commercial harvest threats to White Sturgeon
Intensive commercial fishing pressure near the turn of the century reduced the historical
abundance of white sturgeon in the Fraser River to dangerously low levels. Historical documents
describe how on March 12, 1894, Indian superintendent A.W. Vowell, in Victoria received a
petition from Stó:lō Chiefs asking that action be taken to curtail the commercial sturgeon fishery
and to bring an end to the destructive American fishing methods the industry had introduced. “It
grieves us to think that the white people are allowed their means which will soon kill sturgeon
life in the Fraser River.” Another letter written on April 26, 1894 from Stó:lō Chiefs to Frank
Devlin – Fraser Valley Indian agent said:
A good many white men are yet fishing now near Harrison River, openly stealing our
fish, our only food. They want to see us starving, we cannot bear it. Our Chief and all our
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Indians want to go tomorrow and take by force the hooks, which these white men are
using and send them away. We four other Catholic Chilliwack Chiefs think it better to
wait a little before taking such a step and so we decided together to write to you”
(FRWSWG, 2005, pp. 36-38).

While the government implemented some measures to curtail destructive commercial fishing
practices, commercial harvests continued. ln 1897 over one million pounds of Sturgeon was sold
in New Westminster by white commercial fishermen, but by 1917, due to dwindling populations,
only 730 pounds were sold (Victor, 2012, p. 202).
Prior to 1991, intercepted sturgeon in the commercial salmon gill net fisheries were
permitted to be caught, taken and sold without restriction, and prior to 1994, First Nations were
not restricted or regulated with regard to Fraser River sturgeon catch, take or sale. However, in
1993 and 1994, after an unexplained die-off of over 30 large, mature fish occurred over a
relatively short period of time, First Nations imposed a voluntary moratorium on fishing White
Sturgeon and called on the resource management agencies to eliminate all harvest of sturgeon in
British Columbia (Glavin, 1994; FRWSWG, 2005; Victor, 2012). In 1994, Federal and
provincial agencies designated the species as “Threatened” and the province changed the sport
fishing regulations for sturgeon to catch-and-release fishing only, while all commercial fisheries
(managed by Fisheries and Oceans Canada) were required to release incidentally caught sturgeon
(FRWSWG, 2009).
A socio-economic assessment completed in 2005 for DFO and their consideration of
designating the Lower Fraser population as “endangered” cited two major sources of mortality.
In no particular order, the report said these threats were: "poaching" and bycatch mortality from
the in-river Aboriginal (Food, Social and Ceremonial - FSC) salmon fishery conducted primarily
by set nets. In 2003, DFO identified 224 sturgeon poached over 6 months – 62% by net, 37% by
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rod & reel, 1% by set net – with 97% of the fish poached after dark. Poaching is lucrative as
sturgeon meat and caviar have high value (Gislason & Associates Ltd., 2005, p. 12).
The Fraser River Sturgeon Conservation Society (FRSCS) had been working with First
Nation peoples under the Lower Fraser First Nation Sturgeon Stewardship Program to reduce
bycatch mortalities (Gislason & Associates Ltd., 2005, p. 12). Based on available data in 2003, it
was believed the First Nation FSC gillnet fishery caught and released over 1,000 sturgeon a year
and the mortality on sturgeon bycatch released appeared to exceed 10% (COSEWIC, 2003), but
a study completed in 2006 suggested this estimate was too high. Sturgeon catch data from the
DFO First Nations monitoring Program (that focuses on salmon fisheries) for the Lower Fraser
River from 2001 to 2005 showed that 92.6% and 99.8% of the sturgeon reported as First Nations
gillnet bycatch were released, presumably alive (Robichaud, English, Bocking & Nelson, 2006).
This study suggested that injury and mortality levels varied significantly between the two major
gear types used by Aboriginal fishers, with drifted gill nets showing lower mortalities than set
nets. This study also noted that soak time and water temperature are two important factors
affecting survival rates.
The catch and release sport fishery remains active today. In 2016, it was estimated that
about 16,000 sturgeon licences are sold each year for the lower and middle Fraser (Pynn, 2016).
Advocates suggest this lucrative industry does not harm the population and that the commercial
guides play an important “guardian role” as they report infractions and suspicious activity - an
important role given cutbacks in DFO funding and enforcement (Gislason & Associates Ltd.,
2005, p. 19). However, more recent studies suggest that the stress caused by repeatedly hauling
large fish may adversely affect reproductive success and mortality rates (McLean et al., 2016).
BCIT fish and wildlife instructor Marvin Rosenau, a former director of the Fraser River Sturgeon
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Conservation Society said that:

While overall stocks in the lower Fraser seem stable, there are concerns about declining
juvenile populations. The fear is that large females could be reabsorbing their eggs into
their bodies due to stress of repeatedly being caught and released in the sport fishery.
Every fish is on average being caught at least once a year the lower river. We have to ask
whether it is appropriate to be fishing these fish (Pynn, 2016).
Advocates for the catch and release fishery suggest that the high re-capture rate of large
sturgeon from the Lower Fraser is evidence that the industry is not resulting in direct mortality,
but concerns over the low juvenile recruitment and spawning success suggest stress caused by
catch and release practices may have longer term effects. “The intrinsic biologic factors most
limiting to white sturgeon population growth are very low early life stage survival and delayed
maturation. Females and males may spawn for the first time at 26 and 11 years of age
respectively, but often it is later” (DFO 2014, p. x).
At times, the sport-fishery has been a source of conflict among some indigenous and nonindigenous fishers on the River. The Lower Fraser Fishing Alliance (LFFA) is urging the
province to suspend catch and release fishery saying it is undoubtedly causing stress that may
lead to reproductive capability and potentially death during the summer’s unusually warm
temperatures on the Lower Fraser (Pynn, 2016).
Knowledges informing decision-making for White Sturgeon
A significant amount of effort has gone into monitoring movements of White Sturgeon in
the Lower Fraser since 1999 (Nelson et al., 2004; Ghilarducci & Reeve, 2012; Robichaud, 2012;
Neufeld, Teubert & Mothus, 2010). As part of the Lower Fraser River White Sturgeon
Monitoring and Assessment Program, many volunteer recreational anglers and angling guides
have been trained to collect biological information on sturgeon. Each sturgeon is measured,
assigned a condition code and scanned for the presence of PIT tags (Passive Integrated
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Transponders). Fish are tagged if these tags are not present. Data from this program is
augmented by the Lower Fraser River First Nations Sturgeon Stewardship Program. Some Stó:lō
fishers have been trained and help collect fisheries data on the Lower Fraser, but they do not
house these data, nor do they actively participate in the analysis, interpretation or reporting of
these data.
Reliable information regarding injury and mortality levels is essential for all fisheries and
gear types that capture sturgeon in the Fraser River, especially considering restrictions that may
come into effect if the species is listed as “endangered” under SARA. As part of an “allowable
harm assessment,” researchers have used capture-recapture data to try to estimate mortality rates
associated with the different fisheries. (FRWSWG, 2005, p. 31). A report completed in 2006
studied the direct and delayed mortality of white sturgeon caught in three gear types (Drift gill
nets, set gill nets and anglers) (Robichaud, English, Bocking, & Nelson, 2006). This assessment
included interviews with First Nation Fishers (n 127) and the participation of First Nation fishers
operating nets near Westham Island (Canoe Passage and the Ladner reach), near Hatzic Slough,
upstream of Dewdney and near Sumas – places associated with the FSC sockeye fisheries. It also
made use of data collected through the DFO First Nations monitoring program that focuses on
salmon fisheries for the Lower Fraser from 2001-2005. As discussed earlier, the DFO data shows
that 92-99.8 % of the sturgeon reported as First Nations gillnet bycatch were released,
presumably alive (Robichaud et al., 2006).
Non-Aboriginal researchers agree that “even very small changes in the annual survival
rate can have significant effects on the number of fish reaching maturity and thus the number of
annual spawners (which is only a subset of all mature adults). If the survival rate drops slightly,
the effect over multiple years can be large. Furthermore, delayed maturity means that even if
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juvenile recruitment starts to improve immediately, recruitment to the spawning population may
be delayed for up to two decades or more (FRWSWG, 2005 p. IV).
To “clarify the consequences of the alternatives to listing a species to the extent possible
and the regulatory process may require a cost-benefit analysis of the alternatives” (DFO 2012a).
In 2005, DFO had consultants conduct a socio-economic assessment to inform decisions on
whether to list the White Sturgeon under Species at Risk Act (SARA). At that time, before the
requirements of a detailed cost-benefit analysis, this assessment noted that due to the economic
importance of White Sturgeon in the Lower Fraser, this population should not be listed.
The National Guidance document for Developing Management Scenarios for Aquatic
Species at Risk Listing Decisions (December 2012) suggests developing a set of credible
management scenarios as early as possible to a) evaluate the biological outcomes and plausible
courses of action, b) estimate the social and economic costs and benefits of protection and
recovery, c) inform public consultation, d) improve transparency of decision making, e) meet the
requirements of regulatory analysis under Cabinet directive on streamlining regulation (CDSR).
This document goes on to say “the development of management scenarios is guided by the
recovery/rebuilding objective, plus knowledge of the feasibility of the objective...it is “often”
necessary to consult with stakeholders regarding management scenarios” (DFOa, 2012, p. 4).
The guidelines say that “once scenarios have been drafted, other DFO sectors (including DFO
Aboriginal fishers sectors) may be asked to review the scenarios and provide feedback (DFOa,
2012, p. 5). It is only after socio-economic analysis is undertaken, consultation and stakeholder
review will occur (DFO, 2012a).
Status of the White Sturgeon
In 1990, the White Sturgeon was classified at a federal level by the COSEWIC as a
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“Species of Special Concern”. After the unexplained die off in 1993, the BC Provincial
government began to enforce a mandatory live-release of all Fraser River White Sturgeon caught
in every fishery – sports, commercial and tribal (Nelson et al., 2004).
Under the Accord for the Protection of Species at Risk (signed in 1995), the Province of
British Columbia committed to undertake a variety of actions to identify, protect and develop
recovery plans of species at risk. In turn, the SARA would make many of the commitments made
under the Accord a legal requirement.
The provincial Conservation Data Center (CDC) which is maintained by the BC Ministry
of Water, Lands and Parks (MWLAP) tracks the status of threatened species at a provincial level
using similar criteria to COSEWIC. After reevaluating data in 1994, the CDC listed the Fraser
River White Sturgeon as a "imperiled" (the stock is "red" listed, classification S-2) in the year
2000. This listing did not prohibit the recreational catch and release fishery from continuing.
Following the passage of the federal SARA in 2003, the COSEWIC designated all White
Sturgeon populations in BC as “endangered” (November 2003 COSEWIC press release,
accessed from http://www.cosewic.gc.ca/eng/sct7/sct732e.cfm). A reassessment in 2012 resulted
in the separation of White Sturgeon populations into Designatable Units (DUs), for subsequent
assessment separately. In considering stock assessments, life histories, population estimates and
trends, geographic distribution and an evaluation of threats to sturgeon well-being, the Lower
Fraser River (LFR) DU was later down-listed by the COSEWIC as being “threatened”.
The COSEWIC assessment was delivered to the federal Minister of Environment who
then forwarded it to the federal Cabinet for decision. The Cabinet then had nine months to accept
or reject the assessment or send it back for more information. During that time, the federal
government was required to consult with interested or affected parties to consider, among other
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things, the socio-economic impacts of listing the White Sturgeon under SARA (www.gov.bc.ca
White Sturgeon in British Columbia. Frequently asked questions on the status and consequences
of listing - accessed November 22, 2017).
When a species is “threatened” or “endangered” under SARA, there are specific
prohibitions that automatically come into force. These include a prohibition against killing,
harming, harassing, capturing, taking or possessing an individual of the listed species and a
prohibition against damaging or destroying the residence of one or more individuals. What
constitutes a “residence of a fish has not yet been clearly defined, but the Act does not intend this
to be synonymous with “habitat”. The Act also requires that a recovery strategy be developed
within one year and that the recovery strategy must identify the species critical habitat to the
extent possible. The socio-economic costs of implementing the proposed recovery actions must
be evaluated before recovery action plans are approved (www.gov.bc.ca White Sturgeon in
British Columbia. Frequently asked questions on the status and consequences of listing accessed November 22, 2017). Following these actions, the Lower Fraser population of White
Sturgeon was not officially recognized by the SARA owing to its socio-economic importance to
the province of British Columbia (COSEWIC, 2012). Direct First Nation harvest of the white
sturgeon was prohibited, but the lucrative catch and release sport fishery remained active.
In 2016, the Stó:lō wrote to the Canadian government, suggesting a strategically designed,
limited Food, Social and Ceremonial (FSC) fishery for White Sturgeon would not impact
recovery of the stock, but it would reinvigorate the cultural connection that has been absent.
Results
The research involving Stó:lō community members was focused on several key questions.
Specifically:
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1. What Knowledge do Stó:lō fishers have of White Sturgeon?
2. Is Traditional Ecological Knowledge influencing processes (research, assessment,
monitoring) informing governance of White Sturgeon? If so how?
3. Are Stó:lō cultural values influencing governance of White Sturgeon in the Lower Fraser
River? If so, how?
4. Are there opportunities to increase the role of TEK and Cultural Values in processes that
inform conservation strategies?

What Knowledge do Stó:lō fishers have of White Sturgeon?
Some of the information related to oral histories and TEK shared at the beginning of this
chapter was included as a way of introducing the depth and breadth of knowledge collectively
held by many Stó:lō people. Through generations of fishing and participating in cultural
activities some Stó:lō fishers have developed a very rich and detailed knowledge of White
Sturgeon habitat requirements, unique behaviors and role in the ecosystem. This traditional
knowledge can provide important insight and perspectives to designing conservation strategies.
In addition to TEK, many Stó:lō fishers are well versed in scientific methods and policy
matters. Stó:lō fishers have created various systems and organizations to represent their interests
related to fisheries. Through these organizations some Stó:lō fishers have been privy to various
forms of monitoring data, assessment reports and scientific study and attended meetings that
discuss different kinds of scientific research and regulatory matters.
This research suggests there are also existing untapped sources of knowledge and data
related to White Sturgeon. Specific sources of information or suggestions for more research are
discussed in the sections below.
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Is TEK influencing processes that inform governance of White Sturgeon?
Based on the document review and exploratory interviews, this preliminary research
suggests more could be done to include Stó:lō TEK in the research, assessments, and monitoring
that is carried out for White Sturgeon in the Lower Fraser to inform governance of the species.
Although there has been a lot of effort put into scientific research and monitoring, and
anthropological and ethnographic work done to document traditional use and oral histories of
White Sturgeon, I could find few examples of these two knowledge systems working together to
inform conservation strategies.
Significant resources have been allocated through the FRSCS to researchers and
consultants to conduct assessments aimed at identifying White Sturgeon spawning habitat and
inform status reports and recovery strategies. The problem is that none of these studies directly
involved Stó:lō fishers in their study design or data collection nor did they acknowledge the
wealth of TEK held by Stó:lō knowledge holders, the Stó:lō Nation archives or contemporary
Stó:lō fishers regarding Sturgeon spawning locations, overwintering habitat and resting/feeding
areas – some of which has been described in this thesis. Stó:lō Fishers have known where
Sturgeon overwinter, congregate and where they likely spawn for generations.
Since the mid-1990s various monitoring programs have been carried out by recovery teams
and members of the Fraser River Sturgeon Conservation Society (FRSCS) who capture and tag
White Sturgeon throughout their range. For the most part, the FRSCS rely on contributions from
volunteers including angling guides, recreational, commercial and Indigenous Fishers, test
fisheries and enforcement personnel, academics, post-secondary students and various fishery
monitors. Generally, collaboration between these groups is seen as a positive step (E. Victor,
personal communication, July 13, 2016; Malloway 2013), but Stó:lō fisheries managers note the
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potential bias inherit in data sets generated through the tagging/tracking of “larger” sturgeon that
are targeted by Guides and Outfitters and implications this has had for the stock and the pool of
knowledge being generated and shared with decision-making authorities. There is no question
these monitoring programs have provided insight into the existing populations and movements of
White Sturgeon in the Lower Fraser, but this information has resulted in some unintended
consequences. Fishing guides now know exactly where large, mature Sturgeon will be found, at
all times of the year.
I am from Cheam... We have four sturgeon holes, main sturgeon holes in our fishing
territory. The recreational community comes to our beach, because there's one below our
beach. We'll have thirty boats that are there....two or three fishermen in each boat. You're
talking about a hundred people sometimes. (E. Victor, personal communication, July 13,
2016).
After Stó:lō instituted the voluntary moratorium on the FSC White Sturgeon Fishery in the
mid-1990s, they initiated their own type of monitoring program. Since that time, they have been
systematically recording information derived from unintentional Sturgeon harvests by Aboriginal
fishers. Monitoring forms are filed away and stored in boxes, but unfortunately, these data have
never been processed due to lack of funding and resources (E. Victor, personal communication,
May 31, 2017).
Four of the individuals I spoke to had questions related to the potential impact catch and
release fishing is having on mature females and their ability to spawn.
I have never heard anyone say the fishery in the Lower Fraser should be completely shut
down, but more needs to be done – something along the lines of what’s happening on the
Columbia.... on the Columbia – some sport fishermen are forbidden from fishing in some
areas at certain times of year. There is a limitation on fishing in spawning areas. (E. Crey,
personal communication August 8, 2016).
“Sometimes, when they are caught (in by-catch), they are covered in scars, and when you
open them up, they are full of hooks and lines. It’s not good” (J. Point, personal
communication, June 21, 2016).
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Lower Fraser Fisheries Alliance has lobbied governments for more regulations for the 365day a year catch and release fishery, especially when it comes to spawning areas. Linking TEK
with science could improve the design of research that could inform discussions around
conservation zones and seasonal limitations for sport fishing. Many Aboriginal fishers feel that
this is a tough conversation to initiate, still they believe this discussion must happen, and that
TEK has a place in the conversation.

Is it measurable yet? It's still a debate, right? We do have some information... What's the
implications of a female absorbing her eggs? What are the implications of that and from
stress hormones in her system from being caught and released several times while she's
pregnant? You know, what is the mortality of that? How many baby sturgeon aren't born
because of that? We don’t know. (E. Victor, personal communication, July 13, 2016)
Many Stó:lō fishermen have in-depth knowledge related to habitat use and behaviour of
White Sturgeon throughout their lifecycle. Considering TEK alongside scientific knowledge
when formulating research questions, research or monitoring program design and could improve
the quality of research carried out and richness to our understanding of species like the White
Sturgeon.
They're a funny species, because sturgeon, they do weird things... the females will jump
out and slap their bellies underwater. Females also go into shallow waters and turn
upside down and lie there upside down and warm their bellies in the sun. They do these
things. They don't spawn in gravel. They spawn out into water so that the eggs drop.
They'll roll until the sperm hits them and as soon as the sperm hits them, they develop.
[Science tells us the eggs] develop this coating. Then the coating makes it stick. When the
egg hatches, the baby drives itself into the gravel and then it'll stay there until it's ready
to come out and live.” (E. Victor, personal communication, July 13, 2016).
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Are Stó:lō cultural values influencing governance of White Sturgeon in the Lower
Fraser River?
The Stó:lō people are connected to the Fraser Basin and its resources in a very deep and
profound way that is far different than most regulators, or others fishing on the Lower Fraser
River. The White Sturgeon is strongly linked to many of the socio-cultural, economic and
ecological values inherit in Stó:lō culture. Sturgeon not only connect Stó:lō people to the
ecosystem and their ancestors, they are central to key cultural concepts such as regeneration of
Sweilii. Many Stó:lō fishers have a strong sense of belonging to their communities, and a
strong sense that their children and grandchildren will be living in the same communities in the
future, so there is a natural interest in sustainable harvesting and conservation. How to live
adaptively with non-humans and the environment continues to be shared with younger
generations through Stó:lō stories, songs, ceremonies and winter dances and intergenerational
family activities.
Now when people go to work, they don’t think about the fishery, they see a big dirty
river – they don’t think of the fish in there. It’s “how many barges with lumber or coal
can we move down the river?” People just don’t think about it. Sure you can still see
dozens of anglers on the river, but people don’t organize their lives around it any
more. People have their discretionary income. They don’t “need” the fish, they just do
it for fun. But sturgeon are different to Stó:lō. To us they are our long lost relatives.....
The more information we can share with the public the better. The Fraser River is not
just a dirty River. (E. Crey, personal communication, August 8, 2016).
The role cultural values have in shaping conservation ethics and approaches to
developing management strategies for the White Sturgeon in the Fraser is described by Stó:lō
Fisheries Manager Ernie Victor:
If your value is different as you're being raised, it'll not be a problem for someone to take
the last 10 sturgeon, because it is the economic value of that that is important. Take the
last 10 and there's going to be some other resource you can benefit from that down the
road. It's just different, right? If you teach somebody when they're young it becomes a
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part of their internal constitution. Then they have these values and principles they follow
in whatever part of life they walk into.....In terms of managing the resource at an
aggregate level, and from an “all fisherman's” standpoint, there's layers of indigenous
education that needs to take place. By saying indigenous education, I mean, what does
the sturgeon have to teach us? A sturgeon has something to teach the non-Aboriginal
sturgeon fisherman, as the sturgeon has something to teach the Aboriginal youth. The
sturgeon has something to teach the general school population through their curriculum.
It's about one of our basic principles in our culture is humility.... Sturgeon have a role,
and it's a very humble role, one of the most humble roles there are and that's to
regenerate shewli.... as humans we'd never think of eating rotting carcasses floating
down the bottom of the river...... We're all the same ... If you can instill that into the kids
and into sturgeon fishers, the city councils, then it'll create a different way of getting
along.” (E. Victor, personal communication, July 13, 2016)
While some effort has gone into involving Stó:lō people in developing education
materials for elementary schools with the FRSCS, more needs to be done in terms of educating
different levels of government and sectors involved in the Sturgeon fishery. For example,
Fisheries Manger, E. Victor believes Stó:lō need to provide some leadership and vision to
managing the banks that guide the flow of the river that have a direct impact on the sturgeon.

We've always taken this thing about traditional ecological knowledge and looking at it
like it's a tool of resource management. That works to some extent, but it's going to fail
in that context. The sharing of information at that level, that resource management
level, is not going to do too much for those species or people around those species, or
the resource managers themselves. So TEK is more than a tool, it’s a philosophy. Yeah,
so if they're at the Chilliwack city hall and the council has their staff present the new
dike plan, all of a sudden you'll have a collective of sturgeon fishermen saying, "Hey,
don't forget about wintering sturgeon in this area. If you're going to put the dike there,
you're basically eliminating this space for this purpose." So then there's that lobby
inside of it that isn't happening right now. You might get one guy from that sturgeon
community that sees the bigger picture. But if they all see the bigger picture and then
all of a sudden, you're starting to make change in that system... It's not our system. It
isn't. But we can be a part of it when we have time”
Whether you're native or non-native, if you're given information about what's going to
help you feed your own self, that information's going to guide your behavior. Then all
of a sudden, then we start looking at broader issues.... there's a whole bunch of areas
that things could be done differently. Fishermen, once they grab onto stuff like that,
they start realizing that, "Okay diversity - more life, more species in our area means
more fish overall. It's a part of the larger cycle”. So education becomes a lot easier in
that sense. You get back to sharing.” (E. Victor, personal communication, July 13,
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2016).

There are many different interests competing for limited land and resources in the
Lower Fraser watershed, and the systems in place for governing land and resources are
complex. More recently governments and interest groups have begun to see the benefits of
partnering with Indigenous groups to better understand the ecological, economic and social
systems linked to White Sturgeon.
The individuals I interviewed for this research implied that historically, government and
sport fishery values have not been totally aligned with Indigenous values in the Fraser Valley,
and that governance policies for White Sturgeon are the result of the government prioritizing
values and interests that are different from First Nation values in management strategies. Sport
fishermen have been known to lobby governments for their own access. According to one
Stó:lō fisheries expert and political leader:
The sport fishermen are very good at lobbying the local MLAs and the Ministers. But the
First Nations don’t have time or resources to lobby the way the sport fishermen do.
Where do you get that kind of money from? As a result, all the sport fishermen lobby –
their claims of economic benefit from the sport fishing industry goes unchallenged. They
start flashing all those big numbers in front of the MLAs and that’s what the politicians
believe.... You saw it with the Fraser Panel/Pacific salmon commission. DFO/MPs spend
most of their time worrying about how to keep the sport fishermen or the commercial
fishermen off their backs... (E. Crey, personal communication, August 8, 2016).
In the case of the White Sturgeon fishery, economic values have been prioritized over
ecological and cultural values. The federal assessment that led to the down-listing of the
Lower Fraser White Sturgeon population and some of the factors considered when setting
management objectives for this species remain controversial (E. Crey, personal
communication, August 8, 2016). For example, the previous cost-benefit analysis conducted
for the White Sturgeon (2005) was shaped by what could be perceived as “development
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values” or purely economic interests When asked about the socio-economic analyses that was
completed in 2005 as part of the federal Species at Risk Assessment for the Lower Fraser
White Sturgeon, a Stó:lō Fisheries manager respectfully made the following comments:
[the socioeconomic assessment], it's not a cultural document. It's a socioeconomic
document that looks at society's values and the principles that support Canada. Those
are different than First Nation values. They're far different....There's going to be a loss
in certain views, so if money wasn't as important to a sector of fishermen, would we
change the fishery? The value of the dollar allows the recreational fisherman to harvest
fish when spawning females are ready to give birth. The regulatory powers say that's
allowed. Why? Because of the value of the dollar.
Should other things be considered (besides the dollar) that influences harvesting
seasons/locations?... It's not a question that's been asked. ....They’re only looking at one
worldview. How much can First Nations give or have already given up? That's one
thing, right? With all the colonization or systematic oppression, there's a lot of things
that are happening to our people and we're losing touch with species on a regular
basis.....so how much can we give up? What more can we give up? We're just talking
about sturgeon. We don't practice our traditional techniques....Can I say our elders are
getting the medicines from the species? No. I can't say that.
More recent government guidance documents recognize the importance of TEK and
Cultural Values and the need to include indigenous people and traditional knowledge in
decision making processes. However, existing processes for generating information that
influences decision making limit opportunities for meaningful involvement and effective
knowledge sharing. For example, assessments carried out for Eulachon (2014), indigenous
fishers were provided opportunities to “review” and “comment” on analysis but were not
directly involved in assessments. This limited the opportunity for TEK and Cultural Values to
influence governance of culturally significant, threatened species.
[In terms of how Traditional Knowledge is considered in SARA processes], basically
the guidance Documents say that where information is shared we’re to incorporate it
as much as possible, especially in background... so that it can support discussions of
benefits and costs later on, even if we don't have any quantitative information... We
tried to do that with eulachon. I think some of the First Nations participants were a
little bit disappointed because [the document] didn't capture some of the information
that you have identified here as concerns.... Part of it is, a socioeconomic analysis
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doesn't necessarily expand that much to take into account some of those [cultural]
things. Some of it was just a lack of information - we just didn't have any information
or materials to discuss what they wanted us to discuss. The scenarios either didn't flesh
things out enough, and we can't make stuff up, or maybe the science wasn't as certain
as some people felt it should be. Again, we can't modify that, we can only use what
information is available (G. Magnessen, DFO, personal communication, July 25, 2016)

Based on my interviews with two DFO socioeconomic specialists working on species at
risk assessments, and my review of DFO Guidance documents, governments acknowledge that
a mix of quantitative and qualitative information should be collected to compare the
incremental costs and benefits of the proposed policy, including impacts due to cultural,
religious and ethical considerations that do not lend themselves to quantification and
monetization. This is critical for First Nations given the significant role sturgeon play in Stó:lō
culture and livelihoods. According to a DFO senior economist:
In the case of a species where the management scenario suggests that the impact is
going to be less than a million dollars a year to implement, we do a qualitative
analysis, primarily. It's supported with quantitative information, but it's a qualitative
analysis. ..... we do a lot of qualitative descriptive work. ....From a cost benefit
perspective, which is only one piece of information that goes into the whole process,
the intent is to try and get to a statement around net benefits - whether or not there will
be net benefits as a result of this action. So, do the benefits exceed the costs? It's easier
if you can quantify everything, but we know that we can't do that, so we try and make
sure that we have a comprehensive enough qualitative description to make that
determination. Of course option value, bequest value, and existence values, these nonmarket measures, non-use values, the only way to gather those are through survey
methods. ....We do have some data from the States on some species such as white
sturgeon, although they tend to be for the general population. So, they wouldn't
necessarily capture what First Nations values are... (G. Magnessen, DFO, personal
communication, July 25, 2016).

This suggests that DFO are conducting assessment based on the information they have,
but in the Lower Fraser, most of the documented “data” available for White Sturgeon is
generated by non-Indigenous people.
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To date, Stó:lō involvement in Sturgeon conservation efforts tends to include various
forms of “consultation” during regulatory review processes and minor participation in
scientific monitoring. Consultation timeframes are set out in SARA regulatory frameworks
and guidance documents, however, the amount of time allocated to consultation within SARA
decision-making frameworks can be challenging for all parties and initiating consultation too
late in the process has led to frustrations among Aboriginal groups and federal department
representatives. For example, some of the Socio-economic specialists working within DFO felt
that some of the challenges met during efforts to evaluate Eulachon (2014-2016) could have
been avoided if consultation occurred earlier and more consistently.
“unless you see it, the full picture from beginning to end, or you’re involved in a process
from beginning to end, then it is hard to pick up. For us [DFO] it's a little bit easier
because we have our kind of “siloed” roles. You're the economist. You're going to work
on the Socio-economics. You're the recovery planner. You're going to work on the
scenarios. You're the science person. You're going to work on this... We know our roles
but for somebody coming in from the outside into this long, complicated process, it's
hard to see where they fit in and what the next step is and how the steps are linked, and
what it means. I think in our heads we were a lot further along.... we didn't step back to
say, "Okay, this process is really long. I know it's been years, and it's still unfolding.... It
takes time because it is such a complicated process " (J. Sedu, DFO, personal
communication, July 25, 2016).

Short-term or sporadic involvement not only limits the quality of the information
generated to inform resource management decisions, it influences the level of trust resources
users have in the process and ultimate acceptance of the results.
I think they were afraid if they throw out ideas that we'd run with them before they'd ever
have a chance to talk about them. There was a certain amount of skepticism about what
we were looking for out of it even though we said it was a brainstorming session, I don't
think they felt like they had time to come forward with a single unified voice and you
can't expect that with that many different groups. (G. Magnessen, DFO, personal
communication, July 25, 2016).
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In the Lower Fraser, it is becoming increasingly important to many First Nations that
Indigenous communities and organizations conduct their own assessments to generate
information that will influence management of the White Sturgeon. For them it is not enough
to have outside “experts” prepare documents and provide completed assessments for their
review.
We can't depend on Canada to include our culture and traditions within their
socioeconomic profiling. Socioeconomic being the goal, how does the government
scrutinize it? Listen to what the sectors are saying and we have our say on it, but we still
need to be responsible to produce our own cultural response and traditional response to
the species. I think having our own assessment of the species from a cultural standpoint
or from our interpretation of the social needs or from a human health standpoint is our
responsibility. (E. Victor, personal communication, July 13, 2016).

Discussion
Stó:lō people have lobbied governments for greater involvement in the decision-making
surrounding White Sturgeon conservation for well over 100 years. And yet, my preliminary
research suggests governments have not effectively considered Stó:lō culture or traditional
knowledge in the assessment, monitoring or conservation strategies implemented for White
Sturgeon in the Lower Fraser. This research has attempted to expand understanding of Stó:lō
cultural values and traditional knowledge of the White Sturgeon with the hope of identifying
opportunities to involve local people and improve conservation of this species as both an
ecological and cultural resource in the Fraser Basin.
The results suggest that there are opportunities to increase Stó:lō participation in various
aspects of the White Sturgeon conservation to increase the influence Cultural Values and TEK
have on developing and implementing strategies that help maintain biological and cultural
diversity. Specifically, through direct participation in:
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research, assessment and monitoring that is informing management strategies

•

monitoring and enforcement of conservation initiatives

•

education and leadership to help set conservation goals and enhance conservation
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ethics.
Bridging TEK and Cultural Values with Science to inform Research, Assessment
and Monitoring.
When indigenous communities and governments work together to design processes and
systems for making decisions about natural resources it can help address power imbalances
and support local communities’ quest for self-determination. It can also improve the quality of
the information being used to inform decisions about resources. In Canada, the main
knowledge brokers in the fisheries area include the federal government (Department of
Fisheries, Species at Risk biologists and socio-economic specialists) and the Provincial
Fisheries Management department. The provincial and federal governments also share
responsibility for the conservation and management of freshwater fish and fish habitat and
cooperate on the development of recovery strategies for species with special conservation
status. To date, these governments have relied primarily on information from non-Aboriginal
“experts” and fishers with commercial interests to inform most of the policies for White
Sturgeon without adequate consideration of cultural values. While there are periodic
opportunities for Stó:lō fishermen to participate in some programs, TEK and cultural values
cannot be adequately considered unless Stó:lō are directly involved developing research and
monitoring questions, designing programs and interpreting the results research.
My discussions with Stó:lō representatives suggested some areas where TEK and
cultural values should influence the research questions being asked and how projects are
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designed. For example, some Stó:lō fishermen in the Lower Fraser are concerned about the
effects of stress caused by the catch and release fishery on mature adults and their ability to
spawn. While this research has been done in other River systems (McLean et al., 2016;
Kieffer, Wakefield & Litvak, 2001; Cooke & Schramm, 2007; Bartholomew & Bohnsack,
2005), this has not been done for the Lower Fraser River. Stó:lō have lobbied for a better
regulated catch and release fishery, and more research to increase understanding of the effects
this activity is having on White Sturgeon spawning which is directly related to conservation of
this species. More effort to bridge the tremendous amount of TEK with scientific based
research will increase understanding of sturgeon behavior, and spawning and wintering
habitats which could improve foreshore management, and development planning and inform
conservation strategies such as seasonal restrictions or White Sturgeon habitat conservation
zones.
DFO claim they are committed to improving representation of Aboriginal perspectives
in the socio-economic analysis for listing recommendations under SARA (DFO, 2012b, p. 11).
An awareness of negative impacts that a disassociation of people from their cultural identities,
livelihoods and the consequences this has in terms of management is an important step
towards fulfilling linked environmental and cultural conservation goals. But acknowledging
the gap is not enough. If the socio-economic analysis is intended to communicate trade-offs
associated with balancing species and habitat protection with human use restrictions, then a
more modern, and holistic approach to cost-benefit analysis is required, and cultural values
and potential socio-cultural benefits must be considered and informed by Indigenous fishers.
For example, DFO indicated that if they had access to new information, it would influence
baseline information and the management scenarios that are considered. But currently, is no
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effective mechanism for existing Indigenous knowledge or perspectives to be shared. Past
approaches that rely on “consultation” or periodic review have not been effective.
One of the obvious and imminent opportunities is to have Stó:lō co-produce baseline
information for the SARA Socio-economic assessment that will be required when DFO reconsiders the status of the White Sturgeon in 2018-2019 to ensure it appropriately captures
cultural values and perspectives, fully understands the costs and benefits of management
scenarios that considers different options for a limited FSC Sturgeon Fishery and a limited,
better regulated catch and release sport fishery.
The White Sturgeon is not only biologically significant, it is also significant to Stó:lō
culture. Currently, one could argue that the relationship contemporary people have with
sturgeon has eroded since few young Stó:lō have had the opportunity to fish for Sturgeon. One
of the ways to maintain culturally based worldview, knowledges and practices is for these
teachings to be returned to their context – the river.
Part of the solution to maintaining Stó:lō culture and fishing rights is the revival of some
form of FSC White Sturgeon fishery. Empowering Stó:lō to pursue limited FSC sturgeon
fishery has the potential to strengthen social fabrics of Stó:lō communities and promote
biocultural diversity conservation. Not only will a limited FSC fishery restore some of the
traditional Stó:lō governance systems surrounding the sturgeon fishery and provide Stó:lō
people with traditional foods and medicine, it will create more opportunities to generate new
information about the Sturgeon (for example, population dynamics, migratory patterns and
habitat use) and support the intergenerational transmission of Traditional Ecological
Knowledge, practices and languages that are closely tied to this species.
As Chief Ernie Crey said, he’s never heard anyone say they wanted the whole fishery
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shut down. But both TEK and scientific research have indicated that the catch and release
fishery likely induces stress and adversely affects the health of White Sturgeon, and there is
likely some benefit of limiting harvesting in certain areas, and at certain times of year.
Management scenarios informed by all interested groups (Aboriginal, sport-fishers and
governments) should be co-developed.
The Fraser River Sturgeon Conservation Society’s monitoring program that captures and
tags White Sturgeon is one of the key sources of data influencing decision-makers. The
FRSCS and the Provincial government have not only been effective at promoting the business
case for the White Sturgeon catch and release fishery, but have also positioned guides and
outfitters to play dominant roles in terms of monitoring and research of the Lower Fraser
population. Indirectly this messaging has marginalized the contribution of Indigenous fishers
to conservation and management efforts. In fact, the Socio-economic Assessment completed in
2005 for DFO went so far as describe commercial guides and outfitters as “Guardians” – a
term more often, and more appropriately associated with Indigenous community monitors.
Assigning this title to commercial operators can be perceived as disrespectful in its disregard
for the inherit responsibility of Stó:lō people to “take care of everything that belongs to us”.
Stó:lō fishers should have a direct role in monitoring. The Stó:lō monitoring carried out for
White Sturgeon (and other species) on the Fraser since the mid-1990s has not had the
resources to dedicate to processing or analyzing these data, and so the results of the monitoring
have not been shared with other groups. At a time when the status of the status of this species
is being re-assessed, this information could help fill some of the existing data gaps.
Despite having a peripheral role participating in some Fisheries monitoring, Stó:lō have
no role in enforcing compliance with protection measures that have been put in place. There
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are some models for Indigenous fisheries officers to work collaboratively with DFO in the
Salmon Fishery. For example, The Lower Fraser Agreement (1994/1995) sets the framework
for First Nation Fishery allocations and Aboriginal communal fishing licences for salmon in
the Lower Fraser River. However, this program was not designed by Indigenous people, and
Indigenous Fisheries officers working within this framework must meet DFO’s training
requirements, security clearance and reliability checks” (Lower Fraser Agreement, 1994/95
p.39). Under this arrangement, the information Indigenous Fish monitors collect is passed on
to DFO who then have responsibility for maintaining, reporting and interpreting how the
information is applied to policy.
Participation in fisheries management is not only about knowledge but about
recognizing Indigenous rights and equity in power relations between the federal, provincial
and Stó:lō governments. Over the last few decades, Stó:lō have been finding ways to link
traditional governance systems and knowledge with Canadian models of fisheries
management. Stó:lō people have been gaining experience and skills necessary to take a more
active role in managing their traditional lands and resources. It can be argued that this
combination of western-scientific and traditional knowledge and skills would encourage better
adapted management responses and empower people to value their identity, knowledge and
culture.
In Canada government policies and outreach tend to focus on “consultation” as opposed
to co-management, and “capacity building” has been limited to training First Nations in
western scientific techniques. But governments and non-Indigenous people must also build
their capacity in terms of understanding Indigenous perspectives. Successful adaptive
management requires that governments not only take time to understand what traditional
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knowledge and skills have to offer, it demands that they provide Indigenous people the
capacity to control and confront some of the key drivers adversely affecting their fishery.
Sharing cultural values to find common goals for Conservation
Policies and practices that better understand the profound links between nature and
culture can shape conservation goals, support creativity and encourage better-adapted
responses to conservation issues. One of the most effective ways to protect species and ensure
habitat protection efforts are effective is to unite fishers and other watershed users where they
can see their common interests and build the human relations that enable effective common
action (Pinkerton, 1994). Ultimately, species conservation requires that all river users respect
species conservation goals so that governments may improve regulation of the many factors
that are affecting critical habitats of White Sturgeon, and that all people understand the
importance of complying with conservation initiatives.
Sharing TEK and Cultural Values instilled through Stó:lō traditions and culture with
other user groups has real potential to influence collective conservation ethics and
conservation goals for the White Sturgeon in the Lower Fraser. Stó:lō Sweyal and Shoxwyam,
other oral histories and traditions convey multiple teachings that help to instill some of the
values and beliefs that can help shape people’s relationship with the Fraser River and influence
sustainable management objectives for everyone living within the Basin. Supporting Stó:lō based education and outreach targeted at all River Users and inhabitants of the Fraser River
Basin can change existing, but more importantly, future perspectives of people that will be
making decisions related to conservation and use of the White Sturgeon.
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Chapter 5 Case Study: The Mekong Giant Catfish
Setting
Originating in the Tibetan Plateau, the Mekong River runs through Vietnam, Cambodia,
Thailand, Laos, Burma and China. It is a river that is the center of a region that is going through
rapid change. Within this context, the management of the Mekong region capture fisheries is at a
critical juncture: large in scale and hugely important to local livelihoods and economies (Arthur,
R., Friend, R. and M. Marchke, 2012). In considering the case of the Giant Catfish, this research
focuses on the Had Krai fishers that live along the upper reaches of the Mekong in northern
Thailand, near the town of Chiang Khong in the Chiang Rai Province (Figure 4 and 5).
Chiang Khong is a border town that has become known as a stop-off point for tourists
traveling to Huay Xai, Laos, just across the Mekong River. Passage to Laos is what most
foreigners know Chiang Khong for, but this town is also famous for its history as an important
trading hub and a place to harvest the Mekong Giant Catfish.
According to Krai Chaengsawang, a Mekong Giant Catfish expert working at the
Mekong School in Chiang Khong, only one village in Thailand - Baan Had Krai - had the
knowledge to consistently catch the Mekong Giant Catfish. This is because this reach of the
Mekong River is uniquely suited to catching Giant Catfish. Here, the Mekong flows quite swiftly
and according to local knowledge, is quite a bit cooler than other rivers in the region. More
importantly, a large island in the middle of the river has created a deep narrow channel and
several deep pools that Giant Catfish use during their annual migration at the end of April (K.
Chaengsawang, personal communication, November 26, 2016). The livelihoods, fishing
technologies and social structures of the people living here were shaped by the Giant Catfish and
their annual life cycle. Had Krai villagers are from the Dai Yuon Tribe.
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Figure 4. Location of Chiang Khong on the Mekong River in Northern Thailand
Source: adapted from Map of Mekong Region from Viet Prestige Travel
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LAOS PDR

Island defining
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harvesting area

Figure 5. Chiang Khong and the Village of Had Krai on the Mekong River
Source: adapted from Google Earth

Context
There is a long tradition of fishing for Mekong Giant Catfish, possibly going back 3,000
years as indicated by the depiction of this species on cave paintings near Ubon Ratchathani
(MGCWG, 2008, line 272). The Giant Catfish (Pangasius gigas) or “plaa buek” historically was
consumed as a high value food fish (Hogan Z., 2011). Although the species could historically be
caught throughout its range (including Cambodia, Vietnam, Thailand, Laos and China), in
Thailand, the village of Had Krai near Chiang Khong is known as one of the few places where
hunting Giant Catfish was common.
Historically, hunting Giant Catfish was a way of life for 68 families of the Giant Catfish
Club in Had Krai – it was considered part of their culture as well as an important source of

KNOWLEDGE, CULTURAL VALUES AND GOVERNANCE OF SPECIES AT RISK

69

occasional income (www.iucn.org). Most Had Krai families fished throughout the year, and
pursued other activities such as small scale farming and other forms of employment, but the
Giant Catfish harvest was considered the primary source of food, income and shaped the overall
way of life.
The Mekong Giant Catfish is considered holy and is surrounded by myths and traditions
throughout the Mekong region (Valbo-Jorgensen & Poulsen, 2000). Eating the Giant Catfish is
believed to bring good luck forever once eaten, and bestow the gifts of wisdom and long life
(WWF, 2010) so people are willing to pay as much as 500 baht/kg (approximately $21 CAD/kg)
for Plaa buek. It is likely this belief had a role in the species’ demise.
Status of Giant Catfish
The Mekong Giant Catfish is on the IUCN Red list of Threatened species and is
considered “Critically Endangered” http://dx.doi.org/10.2305/IUCN.UK.20111.RLTS.T15944A5324699.en. Downloaded on 09 September 2016). This species has been listed
on the Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES) Appendix I since 1975 which enables governments to prosecute people that poach or
kill the species. The species is officially protected and intentional harvesting of the species is
banned.
The Mekong River Commission (MRC) includes representatives from Cambodia, Lao
PDR, Thailand and Vietnam. The Technical Advisory Board of the MRC coordinates and
reviews monitoring and assessments for various species annually, including the Mekong Giant
Catfish which was selected as a flagship species by the Mekong Wetlands Biodiversity Program
(MWBP). The MWBP is managed by the United Nations Development Program (UNDP), the
IUCN and the MRC. As a flagship species, the Mekong Giant Catfish is also the subject of a
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specific Species Conservation Action Plan (MGCWG, 2008). As such, there have been several
programs aimed at increasing knowledge of this rare species. For example, the Mekong Basin
Development Strategy (2016-2020) states that a comprehensive monitoring system will be
established under the Mekong River Commission Strategic Plan to monitor and report on the
implementation strategy through the MRC Strategic Plan and National Indicator Plans (NIPs) of
member countries (p.iv).
Factors negatively affecting Mekong Giant Catfish populations
In general, Mekong fisheries are facing a number of threats including overfishing,
environmental degradation, climate change, and hydropower and other infrastructure
development (Arthur et al., 2012). Unsurprisingly, many of these same factors have contributed
to the decline of Mekong Giant Catfish populations.
Most researchers agree the major threat to the Mekong Giant Catfish is overfishing
(www.iucn.org). Studies suggest the Chiang Khong fishing boom (1980s-1990s) reduced
spawner abundance by about 80% in just 10 years (MGCWG, 2008, line 572). Overall annual
catch data for the Mekong River area indicate that around the year 2000, 40-50 fish were caught
each year (Hogan, 2011), but 1999 was the last year that the catch of Giant Catfish could be
termed a “fishery” (Hogan et al., 2004). During Zeb Hogan’s research between 2000-2003, no
Giant Catfish were caught at Had Krai (Hogan et al., 2004). Wild individuals are still
occasionally caught as bycatch in some parts of its range (Hogan, 2011).
In Thailand, fishing for Giant Catfish was regulated based on a quota license of less than
20 catches annually (Hogan, 2011). Up until 2005, this included permits to Chiang Khong
fishermen working with the Thai DF to establish captive populations. Those permits specified
the number of fish and the time fishing for Giant Catfish was permitted. However, legal fishing
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for Giant Catfish for any purpose in Thailand stopped about 10 years ago (2006). Efforts are still
underway to convince fishers on the Laos side of the Mekong River to give up Giant Catfish
(www.iucn.org).
Alongside overfishing, main threats to the species include habitat loss and degradation,
for example, damming of the Mun River, clearance of flooded forest in the Tonal Sap Great Lake
(Cambodia), and genetic introgression with cultured stocks (Hogan, 2011). In 2011, it was
determined that the major future threat to this fish is the damming of the main stem Mekong
River, specifically the Pak Lay, Pak Beng, Sayaboury, Luang Prabang, Latsua and Don Sahong
dams in Laos, and the Stung Treng and Sambor in Cambodia (Hogan, 2011). This is in part
because the Giant Catfish depend on the abundance of algae and river invertebrates threatened by
changing flow patterns. They spawn in rapids threatened by shipping and take refuge in deep
pools being filled in as dams are built upstream (www.iucn.org).
The cumulative effects of dams on tributaries and extraction of water for irrigation
purposes will in addition affect the duration and size of annual floods, as well as their
timing. The flood size and duration determines the size of feeding areas on the floodplain,
and the time these are available for fish. The timing of the flood is crucial for the
transportation of eggs and larvae from spawning grounds to feeding areas. If the flood
size or timing deviate too much from the normal, the larvae will risk ending up in the
wrong place (Welcomme, 1985 in Valbo-Jorgensen & Poulsen, 2000, p. 269).

The loss of migratory routes through the construction of dams may also have a negative
impact on fish abundance in the river (Hogan, 2011). If the mega fish stop migrating, they will
stop spawning (Thompson, 1986). The Mekong Commission found, for example, “that all the
proposed dams will block fish migration”. This one impact alone may cause the wholesale
decline in the fishery throughout the lower Mekong River (Hogan et al., 2004). Blocking
migration cuts out a critical link in the biological chain of migrating species. While it is possible
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that some species may find alternative spawning and rearing areas, there is no data to support
such a possibility for the Mekong Giant Catfish (MGCWG, 2008).
Habitat loss and degradation are serious threats to Giant Catfish. The 2011 status report
for this species (2011) noted that “There has been increasing siltation of the Mekong mainstream
through past deforestation practices in the northern parts of the Mekong River area (Hogan, Z.
2011). The planned destruction of rapids in the stretch of the Mekong River in the northern Lao
PDR, northern Thailand and southern China may also pose a serious threat to the species'
spawning habitat (Hogan et al 2004). Experts also worry that plans to blast many of the rocky
islands in the Mekong will change river flows that create the deep pools and rapids associated
with Giant Catfish habitat (C. Kineesee, personal communication, November 26, 2016,; Pa Ruin,
personal communication, November 29, 2016,; L. Peak, personal communication, November 28,
2016).
Aquaculture projects may have also negatively affected the wild populations of Giant
Catfish. According to the IUCN Status report for Mekong Giant Catfish, the Thai DF began
releasing captive-bred individuals in 1985. Between 2000 and 2003, approximately 10,000
captive-bred fish were released into the Mekong. Captive-bred individuals are no longer released
into the Mekong, however they are released into reservoirs in Thailand. Termination of this
management strategy was linked to concerns that genetic diversity may decrease and by having
large numbers of stocked fish overwhelming the small natural population that may limit the
ability of the already rare catfish to adapt to changing conditions (Hogan et al., 2004). Genetic
analysis of the progeny of the Thai Department of Fisheries aquaculture program showed that 95
percent shared the same two parents. Captive bred stocks are frequently used in game fishing
ponds in Thailand and large fish are now caught regularly in some Thai reservoirs. There is no

KNOWLEDGE, CULTURAL VALUES AND GOVERNANCE OF SPECIES AT RISK

73

evidence of self-sustaining captive bred populations. The fish have also been artificial hybridized
with P. hypophthalmus for aquaculture purposes. (Hogan, 2011).
Knowledge informing governance of the Giant Catfish
As a flagship species, the Mekong Giant Catfish has been the subject of multiple
scientific research and monitoring programs. For example, in Thailand, the Department of
Fisheries, the Mekong River Commission (MRC) and the National Geographic Society (NGS)
worked together to determine migration patterns and spawning sites, including a bio telemetry
capture and tagging program to study the behavior of migratory catfish and captive bred fish
released to the Mekong River (Hogan, 2011).
There is also growing interest in involving local people in research and development
planning. Within the region, adaptive co-management has emerged as part of a broader interest
by fishers, some state officials, and nongovernmental organization (NGO) activists in exploring
alternatives to state-driven approaches (Arthur, Friend & Marchke, 2012, p.256). The remaining
challenge, is moving beyond extractive research activities where local people are sources of
information, to more inclusive, long term arrangements where local people are meaningfully
involved in shaping research initiatives, final analysis and the presentation of results that inform
management practices. While local fishers have regularly been sources of information, it is not
often that indigenous fishers have any influence in designing the research processes, or
contribute to analysis and decision-making which has led to misinterpretation and
misrepresentation of local interests (Kakonen & Hirsch, 2010, p.350).
Community and co-management arrangements are now seen as a way to manage the
remaining targeted fishery for Giant Catfish in northern Thailand and Los (Chaing Khong/Huay
Xai), and legal support for such arrangements is being considered where appropriate (MGCWG,
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2008, line 1034). The fisheries departments in non-industrialized nations are typically
underfunded and given the pressing need for improved natural resources management,
alternative decentralized management models, including co-management and community natural
resource management are increasingly being proposed in Southeast Asia and other parts of the
world (Baird 2003 p. 89). One way local knowledge is being applied to fisheries management is
through Thai Baan Research.
Thai Baan – or research undertaken by villagers - represents a methodology which
draws on local people’s wisdom, experience and traditional culture in first assessing and
later monitoring natural resources and livelihoods at the community level for improved
planning processes (Blake, D. J. H and R. Pitakthepsombut, 2006). “Thai Baan Research
was established in 2000 when the Thai government agreed to open the Pak Mun Dam
sluice gates to evaluate social and environmental impacts from the dam’s operation. In
this case, the villagers had tried many ways to voice their concerns and register
grievances about the environmental, economic and social impacts of dam operation.
Academics from Chaing Mai University, ENGOs (Southeast Asia Rivers Network) and
villagers generated knowledge of fish, fishing gear, natural plants ecosystems and
livelihoods that returned after opening the dam gates (including return of the Mekong
Giant Catfish)....This type of research was meaningful because villagers were able to
take control over the process and “write their own story” on how they perceive and
interact with their environment and how to live in harmony with it. The Thai Baan
approach provided a basis for more informed, balanced negotiations between local
stakeholders and government. This resulted in modifications in how the dam was
operated. (adapted from Sretthachu, 2006 in Kakonen and Hirsch, 2010 p. 346).

Since 2000, several countries (Lao PDR, Cambodia, Vietnam and Thailand) have made
space for Thai Baan research that involves fishers to inform decisions related to fisheries and
fishing livelihoods. Thai Baan research strengthens local people’s capacity to analyze challenges
and solve their own problems. As such, Thai Baan provides a platform for local people to better
participate in decision-making processes and for these processes to be better informed, allowing
a broader range of ideas and interests to be represented (Kakonen & Hirsch, 2010, p.350).
In 2002, the Thai Baan methodology was replicated in the Chiang Khong District of
Chiang Rai Province in response to proposed blasting of rapids in the stretch of the Mekong
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River known as Khon Pi Lung. The blasting was associated with the Lancang-Mekong
Navigation Channel Improvement Project. It was the results of this Thai Baan research
(supported by Rak Chiang Khong) that convinced the government to reconsider and post-pone
blasting the Khon Pi Lung rapids, and the led to the establishment of a Fish Conservations Zone
(FCZ). Thai Baan research was able to demonstrate the significance of the Khon Pi Lung rapids
to local fishing livelihoods and regional ecosystem functions. This area is also one of the few
documented spawning sites for Mekong Giant Catfish. As described by Khru Tii, leader of the
Rak Chiang Khong “It is not enough for local people to just say “No – we don’t want this
development”. With Thai Baan Research, villagers can better express why a proposed
development is not wanted and how the new activity puts traditional ways of life and the
ecosystems that support local livelihoods at risk” (N. Roykaew, personal communication
November 27, 2016). For example, local people chronicled the impact of the blasting already
conducted, finding that it was worsening erosion along the river eliminating habitats for more
fish (Living River Siam and Chiang Khong Conservation Group, 2006). The research confirmed
a spawning ground of the Mekong Giant Catfish in the Mekong along Baan Muang Karn to Baan
Saew (www.livingriversiam.org -accessed Nov 30, 2017; Lazarus, 2006) and provided a
platform for local people to represent their interests and concerns to a wider audience including
academics, journalists, students, government officials and the general public (Kakonen,& Hirsch,
2010, p.350). In 2005, the Thai Baan researchers in Chiang Khong published a book on their
findings, funded by IUCN and other donors.
The Thai Baan Research carried out in Thailand demonstrates the capacity of local
people to undertake a wide range of research activities and document the close relationship
between rural livelihoods, culture, and complex river-based ecosystems. The research was a
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platform for local people to share experience and local wisdom as a means to deal with the
natural resource management dilemmas they now face (Kakonen & Hirsch, 2010, p.350).
Villagers produced knowledge where the complexities of the relations between water, ecology
and livelihoods were not overlooked. By having local fishers participate in identifying and
tracking fish species and in evaluating the importance of fisheries for local livelihoods it
enhanced the knowledge based of fish migration patterns and fish production while stressing the
importance of fisheries for basin residents (Sneddon & Fox 2007). The active involvement of
villagers at all stages of the research process provided a concrete way of ensuring that adequate
attention is given to livelihood concerns, as well as traditions and practices that define local
culture and conservation practices (Blake & Pitakthepsombut, 2006).
The Chiang Khong Conservation Group (also known as Rak Chiang Khong) has worked
with local communities to develop FCZs on both the Mekong and along the Ing River. (“A”,
personal communication, November 23, 2016; C. Kineesee, personal communication, November
26, 2016 ; N. Roykaew, personal communication, November 27, 2016). In all cases, the
locations of FCZs have been selected by communities. Local knowledge of the river, fish
lifecycles and local cultural beliefs helped to identify critical fish habitat areas suitable to be a
FCZ. They have mostly selected these areas based on local knowledge of deep pools (important
refuges for fish in the dry season) and many are also associated with wetlands that serve as
nurseries for fish.
In 2006, a FCZ was established on the Mekong River beside the village of Had Krai to
help regulate fishing in the deep channel where historic Giant Catfish harvests occurred. Fishing
activity in this area (approximately 1 km of channel that flows between Had Krai and an Island
that marks the boundary between “Thai” and “Lao” waters) is currently monitored. Only the
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“Thai side” of the river is a FCZ, but it is only the Thai side where Mekong Giant Catfish could
be caught (because of the deep channel) (S. Nuk, personal communication, November 28, 2017).
Like FCZ in other areas, fishing is prohibited in this FCZ. The area is patrolled and violators are
charged a fine. (“A”, personal communication, November 23, 2016; C. Kineesee, personal
communication, November 30, 2016). The amount of the fine ranges from 500 to 30,000 Thai
baht. ($25- $1,248 CAD). Amounts charged depend on: gear (there is a higher charge if nets are
used vs hooks), and where you are from. Those from other villages are charged less because they
may not be aware of the rules. Village headmen are charged the most since they are supposed to
know and enforce the rules.
In 2010, the FCZ at Khon Phi Long (just north of Chaing Khong) was established. It is
jointly managed with Ban Pak Ngao (Houay Xay district, Laos) with support from the Rak
Chiang Khong. It was the first transboundary FCZ on the Mekong River, spanning its entire
width. This site is characterized by rapids, whirlpools and multiple deep areas of water where a
variety of fish species are thought to spawn, including the Mekong Giant Catfish (Yong, 2013; L.
Peak, personal communication November 28, 2016; Hogan, 2011). This FCZ comprises two
zones. The first is a 600-metre zone where there is a blanket ban on fishing. The second is a
seven-kilometer zone spanning the Khon Phi Long, where only traditional fishing methods are
permitted (Living River Siam, 2010b). The penalty for fishing with traditional gear in the 600metre zone is as follows: a first-time offender is fined 2000 baht, and a second-time offender is
fined 4000 baht and handed over to the police. In all cases, fishing gear is confiscated. As for
illegal fishing in both zones, where guns are used, a first-time offender is fined 4000 baht and
has his offence recorded down, and a second-time offender is fined 8000 baht and handed over to
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the police, with the gun being confiscated either way. Any use of dynamite, electric fishing and
poison immediately warrants a 20,000 baht fine and being sent to the police (Yong, 2013).
The Khon Phi Long area is also culturally significant. The immaterial arena of sacred
ecology (Berkes, 2008) contributes to how the FCZ is managed. Villagers believe in an unseen
or supernatural presence protecting the Khon Phi Long rapids (Yong, 2013, C. Kineesee,
personal communication, November 30, 2016) and religious ceremonies are central to the setting
up of and the maintenance of the FCZ. The suup cha tha [life-prolonging] ceremony for the
Mekong River is an annual event that has been conducted ever since the establishment of the
FCZ, where Ban Mueng Kan Monks and the villagers make offerings to spirits in order to enlist
their help in looking after the FCZ, and also to pray for the long life of the Mekong River. Food
is also shared, music enjoyed, and the act of releasing fish back into the Mekong River is
performed. The role that religion and these supernatural entities have to play in the FCZ
initiatives of Chiang Khong is key towards shaping the territories of the FCZ (Yong, 2013).
Since establishing these FCZ, communities in Thailand have noticed an improvement in
the fishery in terms of finding more fish outside/adjacent to the FCZ. (“A”, personal
communication, November 23, 2016; C. Kineesee, personal communication, November 30,
2016). Villagers say FCZs increase the size of fish caught, diversity and the improved taste of the
fish.
Results
The research involving local fishers was focused on the following key questions:
a) What knowledge do local fishers have of Mekong Giant Catfish?
b) Is Local Knowledge influencing processes (research, assessment, monitoring) informing
governance of Mekong Giant Catfish?
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c) Are cultural values influencing governance of Mekong Giant Catfish?

What Knowledge do Local Fishers have of Mekong Giant Catfish?
As previously described, local knowledge generated through Thai Baan research has
contributed to Mekong Giant Catfish conservation through the establishment of two FCZs near
Had Krai. My interviews with local fishermen in northern Thailand confirmed that many local
fishers have extensive knowledge related to Giant Catfish behaviour and habitat requirements.
These fishers have also witnessed the effects various types of development and intense
harvesting pressure has had on the species over time.
In terms of spawning locations and lifecycle requirements of Giant Catfish, it seems there is
more to be learned from local fishermen. Had Krai village elder “Pa” Ruin believes Had Krai
fishermen have knowledge that should be shared with researchers and the governments making
decisions that affect Giant Catfish, and that certain areas that are important to Giant Catfish
should be protected so that hopefully, in the future, the population will increase, and the people
can hunt Giant Catfish once again. For example:
All the Giant Catfish fishers in Had Krai believe that there is an underwater cave near the
capital city of Lao. This is where the Giant Catfish go when they are babies. When they are
big enough, they travel to China to spawn (Nog Sae Lake) – near Ta Li city in Unan.
Mekong Giant Catfish spawn in this lake, then the small babies travel back to the cave. The
Mekong Giant Catfish they catch in Had Krai are migrating north to China at the end of
April. When the fish are migrating they are bigger, about 100kg. Mekong Giant Catfish head
south to Lao in the rainy season. At this time, there is too much water to fish – it is very deep
and the river is much wider and more dangerous. They have never caught baby Mekong
Giant Catfish at Had Krai, even though they use many different sizes of nets and many
different gears throughout the year. (Pa Ruin, personal communication, November 29, 2016)

Linking this kind of local knowledge with the knowledge of other fishers and scientific
research to establish networks of community-managed FCZs could contribute greatly to
conservation of critical habitats for the species.
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Local knowledge about fish behavior and habitat requirements is acquired both through
fishing and time spent working on the river. For example, Had Krai resident Lung Peak used to
be a fisher, but now he drives a boat. Lung is known as the best boat driver on the Mekong – he
says he doesn’t need maps. He says he knows the river, all its rapids and islands in his mind. He
can travel the river at night no problem. He has noticed many changes in the river and its fish
populations. Lung says he has seen Mekong Giant Catfish further north at Khon Phi Long
(approximately 50 miles north of Chiang Khong) – perhaps the deepest part of the Mekong River
in Thailand (and one of the narrowest). Known by some local fishers as Khok Saen Phii [deep
pool of one hundred spirits], here the river is over 50 m deep during the dry season – he has seen
Mekong Giant Catfish jumping out of the water here (L. Peak, personal communication, 2016).
Another village elder also told me of the place further north on the Mekong where Mekong Giant
Catfish have been seen jumping... it is at a place where the water is over 50 feet deep – even in
the dry season. He was also speaking about Khon Phi Long the area that is now a communitymanaged FCZ.
Local fishers also had knowledge that could contribute to monitoring programs for Mekong
Giant Catfish. Historically, Had Krai fishers tracked Giant Catfish seasonal migrations using a
variety of techniques and a set of indicators that were developed over generations of hunting
Giant Catfish and living on the Mekong River. For example, historically, Had Krai fisherman
had a tower by the River. Fishermen would watch the water starting in mid-April to determine
when the Giant Catfish migration arrived at Had Krai. Giant Catfish travel in schools (N. Chi Na
Raj, personal communication, November 28, 2016). Monitors could tell by the waves on the top
of the river, and a certain pattern of air bubbles in the water that the Mekong Giant Catfish had
come (K. Chaengsawang, personal communication, November 26, 2016). Had Krai fishermen
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also say that one or two days before the Giant Catfish arrives, river terns can be seen migrating
and this indicator helps them know when the hunt will begin. In addition to the river terns,
fishers would observe the Peacock flower. When it blossoms in red it means the seasonal
migration is imminent (K. Chaengsawang, personal communication, November 26, 2016). This
flower is used in the ritual to worship Giant Catfish and the boat spirit (Mae Ya Nang). After
appropriate ceremonies and rituals were complete, fishing teams would draw lots to see who
casts the first net and then teams would take turns casting.
Local people have other ways of tracking change in Giant Catfish habitat and the general
health of the River. For example, based on their observations, local fishers and village members
believe habitat loss and degradation caused by agriculture, hydro-development, and
transportation projects are serious threats to Giant Catfish. Lung Peak says since constructing
dams on the Mekong, based on his time on the river (every day for over 50 years), he has seen a
decline in the water quality in the Mekong. Typically, by the end of November, the water was
“cleaner” (less turbid), but now, because of increased erosion along the river banks, the river is
much more silty (L. Peak, personal communication, November 28, 2016). He believes both the
dams and the change in legislation (laws prohibiting Mekong Giant Catfish harvest) have
seriously affected local livelihoods. This shift in local livelihoods is affecting the way young
people know and relate to the river.
Mr. Peak says dams have also changed the navigability of the river. Normally, visitors
come in the dry season, when islands emerge in the river. This makes the river very beautiful and
many tourists like to go on boat tours of the river. He likes to stop at the islands, where people
can sit on the beach, have a picnic, fish using local fishing tools, and watch the sunset, but the
amount of water released during the dry season is now variable and unpredictable. Many of the
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islands disappear when water is released. This has affected his business since he can’t plan
picnics/stops at islands for visitors in advance since he’s not exactly sure what the river will be
like until a few days before each trip. Now planning is day by day. This affects how he can
market his business. There is no communication between down-stream communities and the dam
operators. The villagers don’t know when releases will occur or how long they will last. This has
also affected bird watching excursions and people coming that want to do research. Peak will
still take people on the river, but to him it is not as beautiful. Mr. Peak has also watched local
people become discouraged, because their riverbank gardens get flooded (destroyed). These
farmers are now forced to try and find work in the cities.
Local knowledge of Giant Catfish behaviour shaped the fishing techniques and
technologies that were used in the village of Had Krai. Historically, spears were used, but this
could only be done by the Village headman or “Tow sang pet” – meaning leader. Then cast nets
were used. Around the 1940s large fishing baskets were used. The use of baskets required two
boats and one “navigator” or spotter who would direct the fishermen from a tower. One boat
would control the basket. The other boat would try and “drive” or chase the fish into the basket.
After the fish is caught in the nets/basket, the fish is speared in a small hole in the head –
believed to be the centre of the nervous system. This is so the fish dies quickly. Had Krai
fishermen have many stories about this (K. Chaengsawang, personal communication, November
26, 2016). In the 50s, villages started using smaller drift nets. Most recently, the very large drift
nets made out of synthetic fibre started being used.
Pa Ruin described some of these methods in more detail:
“In the distant past, Mekong Giant Catfish were hunted with spears “Sa Beng” or “Sa
Muak”. Spears were quite long and had a rope attached to the handle that the fishermen
held onto in the boat. They would let the fish run until they were tired and then they were
hauled into the boat.
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Later very large, circular cast nets “Hae” with quite a big mesh were used. [the radius
of the net ranged from 5 to 6 m] The fishermen needed to be big and very strong to use
this kind of net. It was thrown into the river....I have never used either if these methods –
it was before his time, I’ve heard stories from my father and grandfather.
I have experience with the other methods – using nets. The third method used were
square nets – big and quite long (approx. 20 m wide), these had floats along the top and
stone weights along the bottom. Teams used these nets.
The fourth method was also a net, a “Kuat” – which was much smaller. People needed a
lot of skill to use this net. One person threw the net, another person in another boat
scared the fish into the net by banging on the water – this would drive the fish into the
net.....all four of these methods were used before motors were used – boats were quieter
and caused less waves which made it easier to spot the Mekong Giant Catfish.
The fifth method is the current method of using a “mong” the large net. Pa Ruien’s
brother was one of the first to make these nets in 1967 – (Mr. Tha Chi Na Ray). Mong is
very good gear – very efficient. Teams of 4 people use this net – motor boats are used.
Engine boats make waves which make it harder to see the Mekong Giant Catfish.” (P.
Ruin, personal communication, November 29, 2016)
The nets used to harvest Giant Catfish are expensive, and when fishermen agreed to end
the hunt to honor of the 60th anniversary of the Thai king’s ascension to the throne (2006), they
demanded that they be reimbursed for their huge nets and were paid about US$ 600 for each one.
(www.iucn.org). There are approximately 10 Giant Catfish nets still owned by Had Krai
Fishermen (N. Chi Na Raj, personal communication, November 28, 2016).

Is Local Knowledge influencing processes (research, assessment, monitoring)
informing governance of Mekong Giant Catfish?
Historically local fishers have only been at the periphery of the research, assessments and
monitoring carried out for Giant Catfish in Thailand. For example, shortly after the ban on
harvesting Mekong Giant Catfish in Thailand, the Thai DF invested in a captive breeding
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program for aquaculture. I was told that between 2005-2006, some local fishers caught Mekong
Giant Catfish for the Thai DF for captive breeding. The government would buy live male and
female fish from the villagers, take the eggs/sperm and give the meat back to the villagers. For a
couple of years, the Thai DF gave some small fish back the village, but they gave no other
money that could be used to buy land, build a breeding pond or any other facilities. None of the
people I interviewed knew why the government stopped giving the villagers small fish, but they
assume it is because large businesses are now running the captive breeding program.
All of the local people in Had Krai who were interviewed think that in general aquaculture
is a good idea, but believe the local people need to be more involved for it to be successful. As
the people directly affected by the ban on Giant Catfish harvest, Had Krai fishers believe that
this could be one way the government supports alternative livelihoods and a means of generating
data that can help inform policy decisions related to Giant Catfish.
Although local people will eat captive bred fish, there is consensus among local fishers
that the captive bred fish are not as “good” as wild fish. During interviews, the following
indicators of fish quality/health were shared:
o The skin is different. Captive bred fish have thinner skin. The thick skin of the wild
Mekong Giant Catfish is very tasty to eat – the captive fish skin is not. The fishermen
also believe the skin somehow helps to preserve the fish from going bad.
o Wild Mekong Giant Catfish have dark backs and light bellies – Captive bred fish are
often all light or all dark.
o Captive fish have a stronger smell and are more oily
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o Captive bred fish do not do well in the River. They don’t seem to migrate up and
down the river, but rather stay within a small area in the river as if they were still in
the aquaculture pools.
Because of these reasons, Had Krai Fishers do not think it is a good idea to release captive
bred fish into the Mekong. However, the fishermen I spoke to did feel that because of their
history and knowledge of Giant Catfish, they could help determine the success of captive
breeding programs and provide knowledge that could inform any sort of future release program.
For example, local Had Krai fisher Na Re Chi Na Raj, who studied Mekong Giant Catfish in
university and grew up fishing with the Had Krai Giant Catfish Club, believes the captive bred
fish were too small to be released into this part of the river - the current at this part of the river is
too strong. He told us Giant Catfish need to migrate in groups when they are big and strong
enough, the small fry don’t know how to migrate “where is my mother, where is my father – I
don’t know where to go!” (N. Chi Na Raj, personal communication, November 28, 2016).
Some researchers have been open to input from local fishers. For example, Had Krai
villager Lung Peak was Zeb Hogan’s (a fisheries biologist and Mekong Giant Catfish expert)
boat driver when he was doing the Mekong Giant Catfish research for National Geographic and
WWF – including the radio-tagging and monitoring project. It was Lung’s knowledge of the
River that helped Zeb Hogan find Giant Catfish during his research on Giant Catfish. Generally,
it is believed that the Giant Catfish migrate from the deep pools of the lower Mekong, upstream
into northeast Cambodia and possibly up to Lao PDR or Thailand to spawn (Hogan et al., 2001).
Researchers now know of at least one spawning site is known (northern Thailand/Lao PDR),
with a further possible spawning area in northeast Cambodia (Hogan et al., 2011). However, it
was the Thai Baan Research completed in Chiang Khong between 2003 and 2004 that suggested
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Mekong Giant Catfish migrate to spawn around April-May probably in the area near Ban Muang
Kan to Kwan Ban Saew (Living River Siam and Chiang Khong Conservation Group, 2006).
My interviews suggest Local Fishers have knowledge that could inform new research and
help fill gaps in our understanding of Mekong Giant Catfish migration. For example, Pa Ruin
doesn’t think anyone has ever tried to confirm his story about Mekong Giant Catfish rearing in
an underground cave in Lao, but he thinks people should try. He had heard of a Japanese
researcher that found that the deepest part of all the Mekong River is in Laos – (“the Belly button
of the Mekong”), but as far as he knows, the researcher did not link this deep water to Giant
Catfish habitat. In any case – he emphasized that “All local fishermen believe in the cave in Lao
and that the Giant Catfish need that cave”.
My interviews suggest local fishers have knowledge that could inform other monitoring
and assessment processes. For example, Had Krai fishermen have also observed the impacts of
dams on Giant Catfish migration. Prior to 2006 and the construction of dams on the Mekong
River, local Had Krai fishermen were catching about 10 Mekong Giant Catfish per year. After
the dam, fishermen caught only 2 - local people ask “why” (K. Chaengsawang, personal
communication, November 26, 2016). Local experts from the Mekong School in Chiang Khong
suggest dams block the migrating catfish that then likely seek refuge in deep pools created by
changing currents near the dams. Once dams are opened, fish move up river, but end up in places
they have never been before. They believe this may have something to do with the way Giant
Catfish migrate in groups. Local people believe younger fish follow older fish to both rearing
and spawning grounds. They link this hypothesis with their observations of government released
Giant Catfish that were bred in captivity.
In Had Krai, local people provided the fish for the breeding program, but the government
controlled the breeding program because they felt the local people were not able to
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control the new genetic stock. But, after the first generation of fish were bred, the
government kept half for breeding stock, the other half they released into the Mekong
River near Had Krai. They just brought a bag of fish and released them into the river!
They didn’t think about the habitat requirements, the time of year or anything. No one
knows if any of those fish survived. (K. Chaengsawang, personal communication,
November 26, 2016).

My conversations further upstream from Had Krai, on the Mun River also suggested
construction of dams has affected the ability of the Giant Catfish to migrate and spawn. Fishers
on the Mun River (a large tributary of the Mekong River in northern Thailand) suggest dams are
indeed changing the migrations patterns of Giant Catfish. Near the village Kho Tai, most fishers
have only heard of Giant Catfish – they don’t have the appropriate nets/tools to catch them.
However, one local fisher said that several years ago when the Pak Mun Dam was opened in
August, 2013, a Giant Catfish was caught in the Mun River right by her village (Kho Tai). This
was very unusual. It was about 200 kg. The fisherman put a ring through its nose (like a buffalo)
and brought it to town and sold it in the market to a middle man who would later sell it in the city
– she saw it there. News like this spreads along the river, because fishermen are paid about 100
baht/kg for the fish.
In all my life (70+ years) I have only seen the one Giant Catfish – the one that was
brought to the local market and sold to the middleman before he took it to the city (2013).
Now (in 2016) I hear another one was caught near the confluence... Why? I
wonder....Before the dam some catfish were caught, but only smaller ones (4 or 5 kgs).
Now, after the Dam, very big fish are caught (Noi Wogkoon, personal communication,
November 21, 2016)

Information generated through these kinds of incidental observations can provide
valuable insight and provide a different way of monitoring Mekong Giant Catfish populations on
a wider scale.
Are cultural values influencing governance of Mekong Giant Catfish?
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The Giant Catfish fishery has shaped much of the culture, traditions, and social structures
within the village of Had Krai. Cultural values associated with the Giant Catfish are instilled
through local livelihoods and the cultural traditions, rituals and spirituality of the Had Krai
villagers. The discussions I had with Local Had Krai Fishers described the significant influence
the Mekong Giant Catfish had on livelihoods, social structures and relationships and spiritual
beliefs.
Because of the size of the fish and the small harvesting window, local fishers worked as a
team. This shaped social relations in the village and led to systems related to the processing and
distribution of food. For example, village elder Pa Rian (70+ years ) told me he grew up fishing
with his father. In his lifetime, he estimates he’s caught about 100 Mekong Giant Catfish. When
he says this – he means his “team” would have caught that many. When they would catch one,
the team would share the harvest. First he would share it with his team, but he would also share
with his family... those who share have the same grandmother and grandfather, and his
neighbours. Pa Rian started fishing when he was 10 years old – he retired when he was around
60. When he was young (fishing with his family), he mostly harvested Mekong Giant Catfish for
food. When he started fishing, it was hard to access Had Krai/Chiang Khong from the outside –
there was no road. All food came from the river and the land. There were no imports from
outside. He says fishing was their way of life. He learned from his family. They got everything
from the river – that was their way of life, that was the way for young people. When Pa Rian was
about 25 he married. That was when he got his own boat and moved away from home. At that
time, each family needed their own boat to survive since there were no roads connecting the
village to larger centers. Pa Rian made his own boat. He made it out of “Takain” wood (Hopea
ororata var odorata), a tree that grows on the river banks. It is a very strong wood. He hollowed
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it out (like a dugout canoe). The community came to help him dig out the log/make the boat. In
the past, it was the common practice for the community to help each family build a boat. This
generally happened for people with a new family because the community knew how important it
is to have a boat to get food and to travel to other places. He also had a rice garden (small field).
Sum Nuk Suwantha (52 years old) – a fisherman and the Second Village Headman in
Had Krai - has fished since he was about 10 years old. Over the course of his lifetime, his team
has caught about 50 Mekong Giant Catfish. Sum Nuk told me that in the past, they only caught
Mekong Giant Catfish for food. People would process the fish on the river banks, leaving the
heads and skin on the beach to go back into the Mekong River. This is because the fish were so
big, it was too much to carry back home whole. Most of the fish caught in Had Krai were
between 150 – 200 kilograms. The men would cut the meat, women would dry it or smoke it or
ferment it with salt. Most commonly, fresh meat would be minced. When it was smoked and
dried it would later be steamed before eating. Bones, meat and skin would be used to make soup.
Pa Ruin recalled similar traditions of families working together to process the annual
harvest. He told me that when the Mekong Giant Catfish was caught for food, men would cut
the meat and bring it to the village in pieces where it was smoked, dried and fermented – the men
and the women would do this together. During harvest season, some women would be working
in the fields so men would have to do everything. Women and children and some old men would
dry the fish. Only 2 or 3 times did Pa Ruin smoke Mekong Giant Catfish. They would keep
smoked fish in a box and then steam it before eating. He told me:
Fish fermented with salt lasts a long time.... This was the way over 70 years ago.....
Everyone’s diet changed when the road opened and “consumers” came from outside.
When they came – the Mekong Giant Catfish became too expensive to buy in the market,
most people would sell what they caught. For example – it used to be sold for 30 bht/kg.
Then in 1967 it sold for about 200bht/kg, now it is over 700bht/kg.” (P. Ruin, personal
communication, November 29, 2016)
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The Mekong Giant Catfish season would go from about April 18 to May 15 – 20th and
historically there was no limit. People would catch what they could because the season only lasts
a short time. The fishermen that caught the fish “owned” the fish, but could, at their discretion,
share the meat with other fishermen, friends etc. This was not an obligation and historically there
were no rules about sharing (K. Chaengsawang, personal communication, November 26, 2016).
Some would be sold to the restaurants in the Village of Had Krai. Over time, the fish stopped
being sold to Had Krai restaurants – it was sold to restaurants and customers from Bangkok and
Chiang Rai (pers. com, Sum Nuk, 2016). Some people still catch Mekong Giant Catfish because
wild Mekong Giant Catfish can sell for 750bht/kg – the fish caught near Had Krai are usually
100-200 kg. (L. Peak, personal communication, November 28, 2016). One catfish can fetch
anywhere from US$1,500 to US$3,000, more than the average Thai earns in a year
(www.iucn.org)
Pa Ruin said that:
In the past there was no cue, they just caught them for food and there were not so many
people on the river. There were no laws about fishing Mekong giant catfish. The
fishermen knew how to organize/regulate themselves – there was no need for specific
organization because most of the fishermen were from the same family. They didn’t sell
them because there was no road to Had Krai, and no ability to “export” – some (very
few) were sold to restaurants in Lao. Around 1967, when Mekong Giant Catfish became
more popular to eat with consumers, more middlemen came to buy Mekong Giant Catfish
and more fishermen were on the river that were catching them to sell. When these new
fishermen came, they didn’t respect the local knowledge, didn’t do the ceremony, didn’t
respect the order on the river. After this they needed the club to organize the cue. He
thinks this was about this time (1967) Chiang Rai, officers came to Chiang Khong to
introduce new laws – this was the first time fishing was regulated. (P. Ruin, personal
communication, November 29, 2016)

Sum Nuk told me it was approximately 35 years ago, when people started to catch more
for sale (as well as food), that there were so many fishermen wanted to fish at Had Krai (Thai
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and Lao fishermen), they had to start a club and organize how people fished on the River. There
were so many at that time, that there were days you couldn’t actually get on the river because the
“line-up” was too long.
Na Re Chi Na Raj (30 years old) has been fishing since he was 7 years old. He is one of
the youngest villagers in Had Krai with experience fishing Giant Catfish. He also studied
Mekong Giant Catfish during his undergrad work at university. In his lifetime, he has caught five
Mekong Giant Catfish, but he knows other people from his village have caught more. Na Re’s
father was a regular Mekong Giant Catfish fishermen. Na Re learned how to fish from his father
and grandfather – his sisters don’t fish on the river. When he was young and on the boat with his
father’s team, they caught three. He caught two during his time at university. He explained, the
system of fishing Giant Catfish that he was familiar with:
All the boats that want to fish, enter their names into a “lottery”. The leader of the
“club” then pulls names out, and this determines where you are in the cue. Boats
congregate on the Lao side of the island. They then go one at a time, in a line, to the deep
channel, where they throw their nets in. They spend about 1.5 hours on the river each
time they go trying to net a Mekong Giant Catfish. They would go every day during the
Mekong Giant Catfish migration (N. Chi Na Raj, personal communication, November 28,
2016).
Today, only one out of four fishers’ clubs are open and no one harvests Giant Catfish
from Had Krai – this is sad for the people (L. Peak personal communication, November 28,
2016). Young people in Had Krai don’t have much of a chance to go fishing anymore and it is
estimated that about ten young men from Had Krai still have the skill to catch Mekong Giant
Catfish. (N. Chi Na Raj, personal communication, November 28, 2016).
As leader (Second Headman), Sum Nuk is worried about future generations. Hunting
Giant Catfish is a dying way of life. Chiang Khong is quite a busy/touristy place and many
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young people get other work in town. Because of this, they are losing specific local knowledge
related to the river, water, fishing gear/techniques. This is affecting:
o Relationships between fishers and their families, including the relationships between
women and men, and the relationships between young people and their elders
o Knowledge of the Giant Catfish including how to notice the signs and signals that the
Giant Catfish are coming, how to harvest it and how to process the meat.
o Knowledge of the river ecosystem and water
o Knowledge of the unique fishing gears and technologies Had Krai fishermen were
historically known for. (“A”, personal communication, November 23, 2016)
Because of the critical role Mekong Giant Catfish have in local culture and livelihoods,
Local fishers would like to do more fishing for Giant Catfish. While villagers understand the
concerns related to the Giant Catfish populations, they feel they need to practice this part of their
culture or the meaning behind their traditions and social fabrics will continue to erode and the
unique knowledge and technologies held within the community will be lost forever.
Sometimes people from outside worry too much about the local people fishing. People
should know it is not just the local fishermen that affect the Mekong Giant Catfish – there
are many other, bigger influences. For example, water quality has decreased from
chemicals used in commercial agriculture, the blasting of rapids, bank armouring to stop
erosion caused by changes in river flows caused by the dam. Especially the rapid
blasting has removed fish habitat, their food (“weeds” that grow up on the rocks/islands
in the river are an important food source for Mekong giant catfish) and resting places.
Mekong giant catfish need rapids and rocks in the river”. (Pa Ruin, personal
communication, November 29, 2016)

Had Krai fishermen want to see a limited Giant Catfish fishery for educational purposes,
research, and cultural reasons – not for commercial purposes ((“A”, personal communication,
November 23, 2016; N. Chi Na Raj, personal communication, November 28, 2016; K.
Chaengsawang, personal communication, November 26, 2016). One scenario discussed by
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several fishermen, and local Had Krai politicians, was the concept of “demonstration fishing”
using traditional basket/spearing methods at the annual Giant Catfish festival. This is seen as an
opportunity to share local culture and local knowledge with the youth of Had Krai, and others
visiting the region.
Local people hope the next generation can learn from the festival, and demonstrations –
to help teach how to make nets, work together to do the cooperative fishing, how to do
ceremonies and so on. This will help with some knowledge transfer, but still – some
knowledge will be lost. For example the young people may not learn about how to read
the indicators from the river (the waves, the air bubbles). It would be good if the
government would support Had Krai, for example help re-build a tower along the river
so the practice of “watching the River” can be passed to future generations. The
youngest fishermen that still has this knowledge in Baan Had Krai is 30 years old. This
could be part of a demonstration during the festival (K. Chaengsawang, personal
communication, November 26, 2016)

All of the fishermen I interviewed agreed that you need a strong spirit to catch Giant
Catfish – which is considered a “spirit fish” or a sacred fish. Before netting Giant Catfish, Thai
and Lao fishermen hold an annual ceremony to honor “Chao Mae Plaa Beuk”, a female deity
thought to preside over the Giant Catfish. During this ceremony, villagers arrange an offering
table with food and drink, incense, candles and flowers. The fishermen stand respectfully with
flowers and candles in their hands and offer “wai” to invite the spirits to descend and partake in
the essence of the offerings. Other rituals that are part of the ceremony include chicken or pig
sacrifices performed aboard the fishing boats.
These prayers and offerings are described as a type of permit – they carry out the
ceremony as a way of asking permission to harvest the sacred fish. Then if they catch a Giant
Catfish, they make an offering again - there would be a ceremony and the successful fisher
would share with some of the other fishermen at a fish camp (K. Chaengsawang, personal
communication, November 26, 2016). Pa Ruin told me that after performing the ceremony, there
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are five things (pregnant women, dogs, cats, playing children, monks) that are not allowed to
touch your boat, or you will have bad luck. Should one of these come into contact with your
boat, the ceremony would have to be performed again.
Although fishermen no longer harvest Mekong Giant Catfish in Had Krai, villagers still
perform the ceremony and make ritual offerings to the River and Chao Mae Plaa Beuk. The
villagers of Had Krai participate in an annual ceremony for Mekong Giant Catfish, on April 18
(after the Northern “Happy New Year”. This ceremony is for tourism. It is organized by the local
government and is quite big. A second, smaller ceremony is held by the community – it is for the
real fishermen and for their good luck and safety on the water. Villagers believe inviting tourists
to attend the festival will promote knowledge related to Mekong Giant Catfish and fishing
practices. (“A”, personal communication, November 23, 2016). One of the men interviewed at
the Had Krai fish camp was from the local government and he helps to organize the “big”
ceremony. He supports local fishermen, he wants to support this part of their culture. He thinks
(Krai’s) ideas of holding demonstrations for Mekong Giant Catfish fishing, net making, rebuilding a tower etc. are good. He supports this and would like to see it happen. He also thinks
there should be more investment in the Plaa Beuk museum.
The Giant Catfish is believed to be a holy fish throughout the Mekong basin. For example,
even in Kho Tai, where it is not common to catch Giant Catfish, spirituality has a role in Giant
Catfish harvests. The fisher interviewed there told us the man who caught the Giant Catfish had
the monks come and pray for him and chant for him so he could be forgiven, and his luck would
not turn bad. Because the Giant Catfish is believed to be a holy fish, it can bring bad luck to
catch these large fish to sell in the market. She told us the fishermen need the monks, so people
can connect with the spirits to ask for forgiveness in these kinds of situations.
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Discussion
The livelihoods of most Had Krai villagers are linked to the Mekong River. This includes
historic activities such as the Giant Catfish harvest, continuing livelihoods such as fishing and
small scale farming, and more modern pursuits such as tourism and river transportation. Despite
changes that have occurred in the region, villagers in Had Krai maintain a close relationship to
the River and this relationship has generated an immense amount of knowledge about the River,
and its many fish and wildlife species.
While local knowledge (LK) has had some influence on the conservation strategies
implemented for Giant Catfish in Thailand, this research has attempted to expand understanding
of local cultural values and local knowledge of the Mekong Giant Catfish with the hope of
identifying additional opportunities to involve local people and improve conservation of this
species as both an ecological and cultural resource in the Mekong. The results suggest that there
are opportunities to increase participation of local fishers in various aspects of the Mekong Giant
Catfish conservation to increase the influence Cultural Values and LK have on developing and
implementing strategies that help maintain biological and cultural diversity. Specifically,
opportunities to:
•

bridge LK with science to inform research, assessment, monitoring and management
strategies; and

•

factor in culture when setting conservation goals.
Bridging Local Knowledge with science to inform research, assessment and
monitoring strategies.
My research suggests there are opportunities for governments and researchers to

collaborate with local fishers to document local knowledge and improve the kind of research and
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monitoring that is currently occurring with respect to Giant Catfish. I was only able to conduct a
small number of interviews during my research, but my conversations with local fishermen
revealed a deep understanding of Giant Catfish ecology, and a number of unique indicators that
could be used to monitor changes in Giant Catfish migrations, or the quality of captive bred fish,
and potentially, suitability for release in the future. Stories shared by local fishermen also suggest
that local knowledge could also aid in the design of future research projects, for example
investigations into potential spawning and rearing habitats.
In 2008, the Mekong Giant Catfish Working Group felt that the monitoring of the
population itself is possible only on the basis of fisheries data from traditional targeted fisheries
in Chiang Khong and incidental harvests on the Tonal Sap river (MGCWG, 2008, line 165). The
Chiang Khong fishery is considered a particularly valuable source of population monitoring data
due to its long time series. Although the MRC experts believe a moderate level of traditional
fishing in Chiang Khong would not pose a great risk to the population (MGCWG, 2008, line
168, pp. 644-661) and allowing it to continue would provide useful information in terms of
understanding population trends (MGCWG, 2008, line 1074), none of the Had Krai fishers I
spoke to had any interaction with the Thai government, MRC, nor international conservation
organizations related to this type of monitoring scenario. Monitoring programs that involve local
fishers not only generate knowledge for scientific purposes, they support cultural transmission of
skills, local knowledge and value systems. In other words, they support goals related to both
cultural and biodiversity. The interviews I conducted with Had Krai fishers suggest there is
interest in participating in this kind of program.
My discussions outside of Had Krai led me to believe researchers and governments
would benefit by supporting a knowledge sharing network of villages that could share their
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stories and experiences with the Mekong Giant Catfish throughout it’s range. Including the
village of Had Krai is an obvious choice, but there are likely many villages along the Mekong
that have witnessed effects of hydro developments and who’s fishermen have observed recent
variations in Giant Catfish occurrences. During informal discussions during my time in Thailand,
a fisheries biologist from Ubon Ratchathani University suggested further research could be
conducted with the Brou people near Ubon who moved to the area over 100 years ago from
Laos. He told me these people believe the Mekong Giant Catfish is their relative. He also
suggested other villages with knowledge of the Giant Catfish, for example Baan Tha Long, and
Baan Veuk Beuk in the Kom Chaing District. As I learned from my discussions in Kho Tai, there
are also likely numerous villages located along Mekong tributaries that could contribute
knowledge to increase understanding of Mekong Giant Catfish throughout the Mekong Region.
For example, the Tonal Sap fishermen of Cambodia undoubtedly have tremendous local
knowledge and experience with the Mekong Giant Catfish, and there could be any number of
other villages that have specific knowledges related to specific life phases and habitat
requirements throughout their range.
Organizations like Rak Chiang Khong and Living Rivers Siam (in Thailand) can play a
key role in linking environmental NGOs and governments to communities to facilitate
information exchange. For example, Rak Chiang Khong has been operating for over 10 years
and has established a local learning center to promote environmental conservation and the
Mekong River and its tributaries. They have worked with numerous communities to carry out
Thai Baan Research and initiatives aimed at maintaining, local knowledge systems, local
livelihoods and conservation. Rak Chiang Khong (Love Chiang Khong) has become a strong
mobilizing force driving community-based conservation efforts in the district. The two main
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conservation methods used by the Rak Chiang Khong are i) Thai Baan Research) and the
establishment of conservation zones. Rak Chiang Khong has helped link NGOs such as the
WWF to local fishers and village headmen to support conservation efforts (scientific studies).
They play a valuable role in terms of coordinating meetings between the village committees,
sharing information about multiple conservation zones among villages, and discussing sensitive
issues such as illegal fishing (Yong, 2013).
Sharing cultural values to find common goals for conservation
There are many, complex social political and cultural dimensions of species at risk
management. This is especially true for large migratory, economically and culturally significant
species like the Mekong Giant Catfish. The IUCN Natural Resource Governance Framework and
its guiding principals recognize that the social, cultural and political dimensions of decision
making are key drivers affecting the success of biocultural conservation. These principals
highlight the value of bringing diverse knowledge systems, practices ad innovations to bear on
adaptive processes of natural resource management and draws attention to the close links
between the earth’s biological diversity and its cultural diversity and the ways they sustain one
another (Springer, 2016, Maffie and Woodly 2010).
It seems only appropriate that it is the values of the people living on the river, whose
livelihoods and culture depend on the river have a role in shaping the conservation strategies
surrounding the Giant Catfish. For example, the literature indicates that one of the important
reasons why community based fisheries conservation has been successful in SE Asia is because
villagers monitoring FCZs have a strong sense of belonging to their communities, and a strong
sense that their children and grandchildren will be living in the same villages in the future.
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Had Krai fishers want to see Giant Catfish populations sustained. They also remain hopeful
that they will one day be able to harvest Giant Catfish. The Had Krai fishermen, local
community leaders and activists that I spoke to all believe a small, controlled traditional Giant
Catfish hunt would benefit their community and the Giant Catfish itself. Maintaining their
relationship with the River and the Giant Catfish will provide the means of preserving the
cultural values and belief systems within the community associated with the respect and
gratitude assigned to this great species. This will help shape the conservation ethic of their
people and keep their culture strong.
Had Krai fishers understand the current status of the Mekong Giant Catfish makes a full
blown traditional fishery unsustainable, but they worry a complete ban on fishing will have
serious cultural consequences. People who maintain the knowledge and skills to hunt Giant
Catfish are getting older. The skills and knowledge associated with the Giant Catfish hunt and its
related rituals and traditions cannot be transferred in a book. They must be practiced and honed
on the water and among their relations so that they can be shared with the next generation.
At this time, people in the village propose that they catch a small number of fish for
educational, research and cultural preservation purposes. The harvest would also provide food
and allow villagers to transfer the skills and techniques for processing and preserving the meat of
the Giant fish. The Mekong School believes the local people and the government can work
together to do this for the benefit of everyone (K. Chaengsawang, personal communication,
November 26, 2016).
Most experts working within the realm of biocultural conservations recognize the blurred
boundaries between science and politics. “Cultural values, economics and beliefs often dictate
the scientific questions that are asked, and thus the relevant group of experts to answer them.
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Values will guide the way in which the river is envisioned and this ultimate vision guides the
knowledge production and the way that assessment/monitoring results are interpreted” (Kakonen
& Hirsch, 2010, p.350). Had Krai fishers have witnessed and experienced impacts to the local
fishery caused by hydro developments, river transport, gravel extraction, agriculture, urban
expansion and over fishing. They feel current economic development strategies favor these
kinds of projects over traditional fisheries. Cumulative effects from development projects are
significantly impacting critical habitats and migration patterns.
My research in Thailand shows there are ways to design and implement conservation
strategies that support biodiversity conservation and local cultures and livelihoods. Thai Baan
research and FCZs are examples of methodologies and approaches to conservation that support
cultural practices, increase knowledge about species at risk and local river ecosystems and
enhance biodiversity.
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Chapter 6 Conclusion
Despite the differences in the geopolitics and socio-contexts of these two cases, there are
notable similarities that offer learnings and a global perspective on how local and traditional
knowledge and cultural values have factored into conservation strategies for species at risk. The
White Sturgeon and Mekong Giant Catfish are both large migratory freshwater fish that have
shaped the cultures, social structures, beliefs and technologies of local fishers. Through
generations of living on the river, local fishers have accumulated in-depth knowledge of these
species behavior, habitat requirements and the crucial role these species play in local socialecological systems. In both cases, local fishers have witnessed increased development and
cumulative pressures that have caused massive declines in these two culturally significant
species, and as a result, they have had to adapt to a new set of rules that prohibit harvest of these
species. These limitations are adversely affecting their ability to maintain their culture and their
ability to generate and transfer knowledge that should be contributing to the decision-making
processes linked to conservation.
By examining the case of the White Sturgeon and the Mekong Giant Catfish within the
context of biocultural diversity conservation, several cross-cutting themes emerged.

1. Conservation strategies and policies regulating harvests and habitat protection for these
species have been primarily informed by science and economic interests, not TEK, local
knowledge or socio-cultural values.
2. To date approaches to conserving these species at risk have focused on biological species,
but not the cultures or local livelihoods associated with them. Reducing access to
culturally significant species affects cultures and local livelihoods and reduces
opportunities to generate and share Traditional and Local Knowledge.
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3. Local fishers have identified some opportunities to bridge their knowledge with science
to improve the way research, monitoring and assessment processes are designed so that
conservations strategies are better informed, and so that local people are more directly
involved.

Although international scholars and organizations dedicated to conservation and
sustainable development recognize the link between biological and cultural diversity and the
important role indigenous cultures and knowledge systems have in sustaining biological
diversity, it seems that local knowledge, TEK and local cultures have been overshadowed by
economic interests and “scientific” assessments associated with the White Sturgeon and Mekong
Giant Catfish. In both cases, governments have relied primarily on information from non-local or
scientific “experts” to inform conservation policies to the detriment of local livelihoods. While
there are several examples of programs and initiatives by local fishers that have been successful
in terms of asserting their interests, and developing systems of generating and sharing knowledge
that is informing conservation strategies there are still opportunities to increase local
participation and elevate the influence that local and traditional knowledge and cultural values
have in conservation strategies, so that they would support both biological and cultural diversity
Some of these opportunities are discussed below. .
These ideas are informed by my documentary research, my experience working with
indigenous communities in the realm of environmental planning and resource management, and
my discussions with a limited number of local fishers and fisheries managers. While I am
confident that the people I spoke to are extremely knowledgeable about these species and
fisheries issues, more in-depth discussions with community representatives should be done
before pursuing any kind of action plan.
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Opportunities to increase the role of LK, TEK and Cultural Values in developing
Conservation Strategies and Policies to govern Species at Risk
In the case of the White Sturgeon and the Mekong Giant Catfish, decision-makers have
supported scientific investigations and monitoring programs instead of asking indigenous or
local fishers to share what they know about these species’ behaviours and critical habitats to
develop management strategies. While many scientific programs have ultimately confirmed the
knowledge held by local and indigenous fishers, there has been almost 20 years of funding and
investment to other non-indigenous researchers and fisheries organizations instead of investing
in the communities who’s livelihoods have been drastically altered by the decline of these
species and the policies and regulations that have been put in place for conservation.
By no means are these comments intended to suggest that science hasn’t produced
valuable information about both species. But TEK and LK are a legitimate and powerful source
of knowledge that should be considered alongside scientific data to inform decision making. This
is because cultural understanding of the environment not only supports sustainable management
practices but can also contribute in-depth knowledge about species requirements, ecosystem
dynamics, sustainable harvesting levels and a wide view of ecological interactions. By keeping
indigenous fishers at arms length in decision-making and processes used to generate knowledge
of these species, conservation strategies have not benefited from the local and traditional
knowledge held by local fishers.
As one scholar put it, “instead of asking “How can TEK be integrated into scientific
conservation work?”, perhaps the more appropriate question is “how can indigenous peoples and
local communities better engage in and benefit from conservation policies and by adopting new,
explicit conservation measures that may, if appropriate, incorporate elements of formal science
(Shepard, 2002). In Laos, “Local Ecological Knowledge (LEK) has been of critical importance
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in the development of regulations as part of community based fisheries co-management program
and has been the basis of establishment of all regulations. In these cases, the government and
supporting NGO projects have provided additional scientific information to local fishers to
augment their LEK” (Baird, 2003, p. 91).
There are many ways community members can be involved generating information for
decision-making processes with the mutual benefit of maintaining connections to livelihoods and
culture. Some of the ideas identified during my research related to data collection though a
Limited FSC White Sturgeon fishery, an annual demonstration harvest of Mekong Giant Catfish,
community directed assessments and Village-led (Thai Baan Research), structured programs
developed for FCZs or special areas on the river, community-based monitoring and systems of
recording and sharing information about incidental harvests or other types of information about
White Sturgeon Mekong Giant Catfish from local fishers all along the river.
One of the ideas discussed with Stó:lō representatives, and one that has been put forward
to the government is for a limited Food, Social and Ceremonial (FSC) fishery for White
Sturgeon. In 2016, the Stó:lō wrote to the Canadian government, suggesting a strategically
designed, limited Food, Social and Ceremonial (FSC) fishery for White Sturgeon would not
impact recovery of the stock, but it would reinvigorate the cultural connection that has been
absent. This is because one of the ways to maintain ecological knowledge of particular species
and well as related knowledge pertaining to ecosystem dynamics, technologies, beliefs and
management systems, is for these teachings to be returned to their context – the river.
Increasing the amount of time Stó:lō fishermen are on the water has the potential to
generate an abundance of knowledge about White Sturgeon and sturgeon habitats and support
cultural connections to the River. As Berkes (2008) wrote “when the connection to “place” is
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removed in the name of ecosystem/species protection, the maintenance of cultural identity and
resilience is threatened, along with the traditional knowledge and practices associated with those
ecosystems”. Part of the solution to maintaining Stó:lō culture and fishing rights is the revival of
some form of FSC White Sturgeon fishery. Empowering Stó:lō to pursue limited FSC sturgeon
fishery has the potential to strengthen social fabrics of Stó:lō communities and promote
biocultural diversity conservation. Not only will a limited FSC fishery restore some of the
traditional Stó:lō governance systems surrounding the sturgeon fishery and provide Stó:lō people
with traditional foods and medicine, it will create opportunities for systematically recording
information about sturgeon that could contribute to monitoring and decision making for the
Lower Fraser (for example, population dynamics, migratory patterns and habitat use) and
support the intergenerational transmission of knowledge, practices and languages that are closely
tied to this species.
An imminent opportunity to include cultural values and local perspectives into
“assessments” is for the SARA socio-economic assessment that will be required when DFO reconsiders the status of the White Sturgeon in 2018-2019. Given the capacity and expertise held
within the many Stó:lō Fisheries and Resource Management organizations, the government
should support direct roles for Stó:lō to co-produce, or independently produce baseline
information, management scenarios and inputs for the cost benefit analysis including different
options for a limited FSC Sturgeon Fishery. Another management scenario suggested was that
of a limited, better regulated catch and release sport fishery. Some research has indicated that the
catch and release fishery likely induces stress and adversely affects the health of White Sturgeon,
and there is likely some benefit of limiting harvesting in certain areas, and at certain times of
year. The LFFA has lobbied for more regulations for the 365-day a year catch and release
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fishery to be implemented, especially when it comes to spawning areas. Management scenarios
informed by all interested groups (Aboriginal, sport-fishers and governments) should be codeveloped.
The Fraser River Sturgeon Conservation Society’s monitoring program that captures and
tags White Sturgeon is one of the key sources of data influencing decision-makers. However,
there has also been Aboriginal monitoring carried out for White Sturgeon (and other species) on
the Fraser since the mid-1990s. Unfortunately, Stó:lō fisheries managers have not had the
resources to dedicate to processing or analyzing this data and so it has not been shared with other
groups. At a time when the status of the status of this species is being re-assessed, this
information could help fill some of the existing data gaps.
Related to the idea of a “better regulated catch and release sport fishery”, and the
protection of key Sturgeon habitats is the idea of “no-go zones”, or areas where no White
Sturgeon harvest is permitted, or where special rules apply to fishing White Sturgeon. In
Thailand and Laos, Fish Conservation Zones (FCZ), that are monitored by local fishers have
been successful at restoring biodiversity and cultural diversity values. In the FCZs that I visited
in Thailand, selection of FCZs was based on local knowledge. Local fishers also had the
authority to enforce compliance with harvesting restrictions. In various ways, the FCZs I visited
had been successful in restoring fisheries and maintaining community’s connections to the River
and their culture. There are a number of reasons FCZs should be established in the Lower
Fraser. People from multiple Stó:lō communities, and existing Aboriginal Fishery organizations
and businesses (for example SRRMC, LFFA, AFC, and so on) have important knowledge and
links to knowledge networks that could contribute to the identifying areas that could become
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FCZs and bring TEK and cultural values into processes that create policy and regulation related
to these areas.
Linked to the protection of species at risk and their habitats is the ability to enforce
regulations. Despite having constitutionally protected rights to fish, and the inherent
responsibility as Stó:lō people to “Look after everything that belongs to us”, local people on the
Lower Fraser River don’t have the ability to enforce compliance with conservation strategies. As
one interviewee said “we have some Aboriginal Fisher monitors. We’re fish counters, not fish
cops...” (E. Victor personal communication, July 13, 2016). In a time where Canada claims to
support processes of reconciliation, to respect First Nation governing institutions and quests for
self-determination, it makes sense that Stó:lō community members have the ability to enforce
rules around harvest activity and development in areas like FCZs.
Community, or local fisher-based monitoring and knowledge sharing networks are
another way to generate information about species at risk like the White Sturgeon and the
Mekong Giant Catfish. The local fishers I talked to implied that because of its size, economic
value and the mythology surrounding the Giant Catfish, it is a species that is both recognizable
and one that is talked about when captured. As Noi Wogkoon said, “news of a Giant Catfish
harvest spreads quickly along the river among local fishers” (N. Wogkoon, personal
communication, November 21, 2016). Perhaps investing in local fisher knowledge networks
throughout the known range of Mekong Giant Catfish, instead of, or as well as, sonar tagging
and scientific monitoring, would be a more effective use of resources to build knowledge about
the population numbers, age distribution and migratory patterns and habitat requirements of
Giant Catfish? I was only able to speak to a few villages in northern Thailand. Other
communities along the Mekong may have systems of monitoring Giant Catfish migrations. Just
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as the local fishers in Chiang Khong historically tracked indicators that signal Mekong Giant
Catfish migrations (such as the migration of the river tern, and the blooming of the peacock
flower), or spawning (observations of the Giant fish leaping out of the water and congregating in
deep pools), other villages may have systems of tracking Giant Catfish movements and
behaviors. Discussions with a Fisheries biologist from Ubon Ratchathani University suggested
further research could be conducted with the Brou people near Ubon who moved to the area over
100 years ago from Laos since these people believe the Mekong Giant Catfish is their relative.
He also suggested other villages with knowledge of the Giant Catfish, for example Baan Tha
Long, and Baan Veuk Beuk in the Kom Chaing District could be consulted. This would be good
information to document and consider when developing policy and conservation strategies.
The same could be said for the White Sturgeon in the Lower Fraser River. For
generations, Stó:lō fishers have shared knowledge of the deep pools (known locally as Sturgeon
holes) where the giant fish over winter or wait to feed on spawned out salmon carcasses, their
behavior before spawning and so on. They have also used TEK to predict where Sturgeon hunt
Eulachon, or spawn in gravel beds along the banks of the Fraser River. This kind of knowledge
continues to be shared through “sweyal” (true news and personal stories) that convey Traditional
Ecological Knowledge (TEK) about the Fraser River fishery, and Stó:lō Shoxwyam – the creation
stories that convey cultural understanding and significance to Stó:lō’s ability to “look after
everything that belongs to us” and by doing so, take care of “all of their relations” (Carlson et al.,
2001, p. 25). Unfortunately, because few contemporary fishers have experience fishing White
Sturgeon, young fishers must speak to their elders, or turn to the Stó:lō archives to learn White
Sturgeon ecology in this way.
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Some Stó:lō fishers have been trained by scientists to help collect fisheries data on the
Lower Fraser, for example, the Lower Fraser River White Sturgeon Monitoring and Assessment
Program and data from the Lower Fraser River First Nations Sturgeon Stewardship Program. But
Stó:lō fishers did not design these programs, they do not house the data generated from these
programs, nor do they actively participate in the analysis, interpretation or reporting of this data.
So, while Stó:lō are involved in some monitoring activity, participation in this type of program is
not “community based monitoring”, and it is hard to say whether or not TEK, cultural values or
local livelihoods has much to do with the programs.
Stó:lō fishers and fisheries organizations in the Lower Fraser have many of the skills and
knowledge required to run these kinds of programs on the lower Fraser River. They have
developed sophisticated systems of sharing information related to fisheries among fisheries and
with various levels of government and other river users and there are multiple examples of Stó:lō
Agreements with Fisheries organizations, regulators and neighboring communities/tribal
organizations involved in Fisheries management. Representatives sitting at Aboriginal Fisheries
management tables and working for these organizations are supported by local fishers and are
equipped to leverage information from both the scientific community, and the TEK and LK
prevalent in the communities they represent. But indigenous organizations do not always have
the resources to carry out the work they would like to do. For example, since 1994, Aboriginal
Fishers have been putting effort into recording information about incidental harvest of this
species. Providing funding to Stó:lō fisheries organizations to process this data seems like an
excellent opportunity to for Stó:lō to contribute meaningful knowledge about this species.
Governments must not overlook the economic aspect of local involvement in research,
monitoring, assessment and decision-making processes. In both the case of the White Sturgeon
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and the Mekong Giant Catfish, local fishers made comments about the support and resources
outside researchers and organizations were provided to collect information about these culturally
significant species, while local fishers received little to no capacity funding to engage in data
collection/reporting, or compensation for livelihood losses. Re-investing in local communities
that have been affected by the decline of culturally significant species like the White Sturgeon
and Mekong Giant Catfish needs to be a priority.
Involving local people in different initiatives linked to conservation of culturally
significant species can help off-set livelihood impacts, create opportunities for local fishers to
engage in meaningful employment and continue work that connects them with culture and
maintains linkages with knowledge systems. It also recognizes the inherent rights of indigenous
fishers and can help to reestablish roles as guardians and to “look after everything that belongs to
us”. For example, during interviews, some of the local fishers felt the Thai government
(Department of Fisheries) should pay them to catch fish for research, breeding programs and
educational purposes. Rak Chiang Khong has spoken to villagers about this, and shared this idea
with the Department of Fisheries, but no formal discussions have occurred. (“A”, personal
communication, November 23, 2016). Younger fishermen like Na Re (30 years old) suggested
the government should provide support and training for local people to become involved in a
captive breeding program. Others feel that if breeding ponds were established, they should be
common property thus allowing local people to continue to eat and sell the Mekong Giant
Catfish while still protecting the wild fish (K. Chaengsawang, personal communication,
November 28, 2016).
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Opportunities to create strategies that support Cultural Diversity and Biological Diversity
In both the case of the White Sturgeon and the Mekong Giant Catfish, population
declines are attributed to a myriad of cumulative development pressures that have drastically
reduced habitats and increased harvesting pressure. While enforcing limits on subsistence and
commercial fishing, governments have approved other development and commercial interests to
continue that are adversely affecting critical habitats and the health of these species. Discussions
with local fishers and local fisheries organizations, suggest this focus on economics has been to
the detriment of their way life and local culture.
The literature tells us that cultural diversity can be impacted by the same drivers affecting
biodiversity (UNEP, 2007, p.160; Pretty et al., 2009 p. 105, Maffie & Woodley, 2010). As
species populations decline, the ability to harvest these species has also declined. Cumulative
pressures and new sets of rules and regulations surrounding the harvest of these species has
changed local livelihoods and ways of relating with the River. In both cases, local fishers fear the
unique knowledge, set of skills and technologies associated with this species, as well as the
fundamental role these species have in shaping language, cultural values and belief systems will
be lost. The local fishers I spoke to felt they need to practice this part of their culture or the
meaning behind their traditions, their social structures will continue to erode. Berkes describes
this as a “Knowledge-belief-practice” complex that is central to linking nature with culture
(Berkes, 2008).
Cultural Values and belief systems have a role in guiding conservation efforts. This is
because cultural values, economics and beliefs often dictate the scientific questions that are
asked, and thus the relevant group of experts to answer them. Values will guide the way in which
the river is envisioned and this ultimate vision guides the knowledge production and the way that
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assessment/monitoring results are interpreted (Kakonen & Hirsch, 2010, p.350, Murray & King,
2012). It seems only appropriate that the values of the people living on the river, whose
livelihoods and culture depend on the river, have a role in shaping the conservation strategies
surrounding culturally significant freshwater species like the Giant Catfish and White Sturgeon.
Compliance with conservation strategies is derived from shared values and the belief that
adherence to rules set out by for fisheries management are in the best interests of society as a
whole. As Ernie Victor suggested, when more people share common values, it will create a
different way of getting along. Supporting cultural activities and Stó:lō-based education and
outreach targeted at all river users and inhabitants of the Fraser River Basin can change existing,
but more importantly, future perspectives of people who will be making decisions related to
conservation and use of the White Sturgeon.
In Thailand, local fishers are lobbying for permission to catch a limited number of Giant
Catfish during the annual ceremony that marks historical Giant Catfish hunt. They believe this
“demonstration fishing event” using traditional basket/spearing methods is an opportunity to
share local culture and traditional knowledge with the youth of Had Krai, and others visiting the
region. Demonstration fishing also supports circumstances for local fishers to maintain
knowledge and the culture of local people. Supporting this kind of activity with Stó:lō, where
annual events are dedicated to teaching traditional fishing techniques and the traditions
associated with White Sturgeon harvesting could help transfer knowledge and cultural
understanding to future generations.
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Table 1. Interview Questions
Local Fishermen and Fisheries managers
6. Can you tell me about your history/your
community’s history of fishing White Sturgeon in
the Lower Fraser River or the Mekong Giant
Catfish in the Mekong River?
7. How did the limitations on harvest come about,
and how are limits related to fish harvest enforced?
8. Who is generating information about the white
sturgeon and the Mekong Giant Catfish?
9. How is the knowledge generated about the White
Sturgeon or the Mekong Giant Catfish?
10. What kinds of information do you rely on to
inform your own opinions or decisions related to
fishing these species?
11. How has this knowledge been supplied or shared
with others
communities/fishermen/organizations/government?
12. What information is used to set policy for these
Species at Risk?

Fisheries organizations
1. What role does your organization have
in the management of White Sturgeon or
the Mekong Giant Catfish?
2. How did the limitations on harvest come
about, and how are limits related to fish
harvest enforced?
3. What was the role of your organization
in collecting/using the information about
White Sturgeon or Mekong Giant
Catfish?
4. What kind of knowledge is informing
policy?
5. How does your organization interact
with indigenous or local fishers?

