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As underrepresented communities continue to fight for an equal voice in conservation, 

environmental organizations are increasingly recognizing the importance of Indigenous and 

local ecological knowledge (LEK) in restoration and management projects. This literature 

review explores how institutions such as the Smithsonian Environmental Research Center can 

build more respectful and equitable partnerships with local communities in river herring 

restoration efforts in Virginia’s Rappahannock River. Drawing on literature from conservation, 

Indigenous studies, fisheries co-management, and political ecology, as well as archival 

research and interviews with scientists and local fishers, this report offers guidelines for 

developing collaborative relationships that acknowledge historical and ongoing colonial power 

dynamics within environmental science. 

The report argues that scientific institutions must recognize how Western scientific ecological 

knowledge (WSEK) has historically marginalized or compartmentalized local knowledge 

systems. Indigenous and local ecological knowledges are often holistic, relational, place-based, 

and shaped through long-term interactions with the environment, while Western conservation 

approaches frequently prioritize reductionist and managerial forms of expertise. Through 

examples from fisheries management and oral histories connected to river herring in Virginia, 

the report examines how conservation projects can unintentionally reproduce colonial 

hierarchies when local communities are treated as stakeholders rather than equal partners. 

To address these challenges, the report outlines four stages for building respectful conservation 

partnerships: understanding historical and colonial contexts, recognizing different research 

paradigms, designing collaborative management structures, and developing long-term 

relationships grounded in reciprocity, accessibility, and mutual respect. Ultimately, this report 

 
1 This study was approved by the William & Mary Institutional Review Board under Protocol PHSC-2022-04-

11-15610-elgarroutte, titled “Integrating Traditional Ecological Knowledge to Restore River Herring in 

Virginia. 
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is intended as a practical guide for scientists and conservation organizations seeking to develop 

more equitable and collaborative restoration partnerships. 

Keywords: Local  ecological knowledge, river herring, co-management

1. Introduction 

As underrepresented communities fight for an 

equal voice in conservation, organizations 

across the world are learning about structures 

that enforce rigid hierarchies of superiority. 

Subjects that were thought to be mastered 

were in fact only mastered for a specific, 

privileged demographic. To combat this, 

scholars, activists, artists, and community 

members are working to expand Western 

environmental perspectives of life, learning, 

and relationships. 

Indigenous Peoples and local communities 

(IPLCs) often work closely with their 

environments, both built and natural, and hold 

generational knowledge about how 

environmental changes affect their 

community’s physical, emotional, and 

spiritual wellbeing. 

The United States government has 

acknowledged the value of collaborating with 

Indigenous tribes and other communities, but 

few actions can speak for these words. Even 

in monumental, progressive action, there 

remains the looming shadow of colonialism in 

this power dynamic.2 Communities may have 

some reservations in collaborating with 

entities that benefitted directly or indirectly 

from their oppression. Where they are willing, 

integrating local voices into conservation 

strategies is crucial.  

This literature review explores how 

environmental organizations, namely, the 

Smithsonian, can acknowledge and address 

some of these historical obstacles in forming 

relationships. To inform the following paper, 

we reviewed literature on management styles, 

environmental coloniality, and empowerment 

 
2 Read on the return of ecologically significant Land to the Rappahannock Tribe in Virginia (Schneider, 2022) 

and the establishment of the Truth and Healing Council in California (Reed 2020).  

and draw examples from case studies. We also 

inspected archives from national and state 

repositories to frame the cultural role of river 

herring across Virginia.  

This review is meant to be read as a guide: it 

conceptualizes four stages in the theoretical 

and practical process of building respectful 

relationships with community members, 

including members of Tribal nations. We 

bring to attention various 

political/epistemological conflicts and how 

those have been realized in the Western 

scientific community. Then, we highlight and 

expand upon some features of Indigenous and 

local research. The third and fourth sections 

are applications of the theory and history 

articulated in the former half. We define 

different levels of collaborations that may be 

applicable to restoration or management 

projects. We end with suggestions and case 

studies to tackle obstacles of accessibility and 

data. 

Of course, this guide and others cannot be 

exhaustive. Researchers must be flexible in 

experimental design to accommodate 

unexpected changes, and they must be even 

more flexible in building a partnership with a 

community. Outcomes cannot be predicted in 

a model; instead, relationship building is an 

iterative process. The Smithsonian must 

consistently conduct its own research and 

engage in long discussion with the community 

itself in order to determine appropriate goals, 

boundaries, and responsibilities for both 

parties.  

Before the Smithsonian begins to collaborate 

with a local community, it is important to 

realize, research, and implement paradigm 

shifts. These are important steps to avoid 
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perpetuating the historical oppression of local 

knowledges in western science:  

1. Scientists should understand the 

institutional and colonial structures that 

have historically suppressed or limited 

local voices in conservation. 

i. Scientists should recognize how 

different cultures and perspectives 

can shape ecological questions and 

forms of knowledge.  

ii. Ethics are shaped through the 

particular lenses used to interpret 

knowledge. 

2. Local ecological knowledge serves its 

own questions, values, and ways of 

understanding the environment, which 

may differ from those of Western 

scientific institutions. 

i. Scientists should evaluate local 

knowledge within its own research 

paradigm rather than only through 

the framework of WSEK. 

3. Conservation partnerships can involve 

different levels of participation and 

decision-making. 

i. Scientists should strive to ensure 

equal contributions and decision-

making power throughout the 

research process, including data 

collection and interpretation. 

4. Respectful, long-term relationships are 

necessary for meaningful collaboration. 

i. Scientists should take intentional 

steps to demonstrate respect before 

proposing ecological projects.  

ii. Accessibility, language, and 

compensation are important 

components of relationship-

building. 

2. Historical and Colonial Contexts Impede 

Integrative Conservation 

A community takes root in a strong sense of 

place and refines meaningful connections 

with its environment over time. To know this 

environment, it develops unique research 

paradigms that work for its specific 

geographical and ecological positions, 

including time, space, religion, and 

demography. (Parlee, et al. 2006). With so 

much of the world to learn about, the idea that 

there exists one universal knowledge or truth 

is flawed.  

Ecocentrist, Kincentric, and Egocentrist 

Ethics 

Ecocentrism: Some communities may form 

more intimate connections with the 

environment and consider themselves 

stewards of the environment; one cannot 

flourish without the other. For example, 

fishing can be so much more than just a source 

of financial and nutritional stability: it 

strengthens relationships between a 

community and an ecosystem (Farr, et al. 

2018). These relationships and knowledges 

are developed culturally, ecologically, and 

spiritually. In other words, what scholars call 

local ecological knowledge (LEK) is often 

driven by an Ecocentric paradigm. It 

envisions humans as an equal part of a broader 

ecosystem that includes other non-human 

beings and consequently develops 

relationships based on relatively parallel, 

reciprocal ethics. Native American stories of 

Creation often connect non-humans and 

humans together through this Ecocentric lens. 

These stories, retold over generations, teach 

youth to give back as much as they take from 

the Earth (Kimmerer, pp. 1-3). 

In Kincentrism, every human and non-

human being shares the same spirit; a tree 

shares the same life force as a stream and a 

person. Birth, death, and rebirth can transcend 

divisions between species and even planets 

(Salmón 1328). The Rarámuri concept of 

iwígara maintains that “all life shares the 

same breath.” (Salmón 1328). Laguna 

Creation myth says that human sustainable 

survival would not be possible unless they 

“imagined themselves as sisters and brothers 

to the badger, antelope, clay, yucca, and sun” 

(Silko, 6). Zoe Todd, a Métis woman, 

addresses the crisis of Canadian fisheries by 
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asking: “Has anyone asked the fish what they 

think of the state of the world’s affairs?” 

(1:58) Kincentrism is built upon reciprocal 

care and ecosystem-wide wellbeing (Salmón 

1329).  

Egocentrism: U.S. policy and selective 

project funding supports the idea that 

sustainability is incompatible with inherent 

human tendencies. The “tragedy of the 

commons” phenomenon convinced U.S. 

environmental science that humans are 

inherently selfish and reckless towards 

resources (Hardin, 1968; Pinkerton, 1994). 

Environmentalists themselves, in the 20th 

century, pushed for a “pristine” nature and to 

remove human influence altogether (Cronon, 

1996). The Industrial Revolution furthered 

this divide by framing resources as exploitable 

by the superior humans rather than supporting 

a reciprocal exchange (Whyte, 2018). What 

scholars call Western Scientific Ecological 

Knowledge (WSEK) is driven by an 

Egocentric paradigm, with nature and 

humanity as starkly separate entities. 

In 2014, Bussey et al. interviewed non/Native 

forest managers working for the Leech Lake 

Division of Resources Management (mainly 

Indigenous) and for the Chippewa National 

Forest (mainly non-Indigenous) in Minnesota. 

These two parties had collaborated on some 

forest management projects in years past, but 

collaborations were tense due to ethical 

clashes. A person who understands forest 

management through Egocentric ethics might 

see their duty as “fixing” the forest. They have 

the capacity understand the forest’s value to 

society and make decisions on its behalf. A 

tribal member, on the other hand, might “look 

at a turtle and see it for what it is. That is my 

brother.” (qtd. in Bussey et al., p. 101). The 

kincentric “brother” relation implies the 

turtle’s autonomy and own complex 

sentience. The difference lies in where human 

influence is positioned in relation to the 

 
3 Thus, LANDBACK provides a route for ecological 

as well as cultural healing (Reed p. 42; Jacobs et al. 

2022; Domínguez and Luoma 2020) 

threatened species: as a savior or a fellow 

community member. 

Manifestations of an institution’s 

exploitative frame of thinking 

To adapt to a settler-colonial system, 

Indigenous Peoples must make difficult 

decisions that may contradict their ideologies. 

Some have moved into cities, sacrificing the 

place from place-based knowledge, instead 

opting for safety and stability. Some, like in 

the Rarámuri tribe, earn a living in the same 

capitalistic, extractive industries that degrade 

Eco/Kincentric ethics and practices (Salmón 

p. 1328). Systems and structures established 

by the U.S. can foster drug dependency, 

malnourishment, and depression (Gather). 

Many U.S. decisions have damaged 

ecosystems without considering the cultural 

implications for the local residents (Jacobs et 

al., 2022). Injured land leads to a wounded 

community that may have trouble maintaining 

sociocultural ties, finding sustenance, and 

passing traditions on to the next generations 

(Domínguez and Luoma 2020)3. Indigenous 

resilience is found in maintaining traditions 

despite ecological trauma. 

Noble Savage Myths 

Histories of colonialism across the world have 

framed Indigenous Peoples as “Noble 

Savages,” projecting expectations of a people 

who coexist with nature in perfect harmony 

and freezing them into a singular role in 

ecological history (Rowland, 2004; Whyte, 

2018). The reality is that Indigenous Nations 

have also been subjected to settler-colonial 

paradigms; phenomena like private property, 

nuclear families, patriarchal roles, and labor 

exploitation are not unseen in communities. 

Throughout history, Tribes engage in complex 

and at times harmful relationships with their 

environments. (Whyte 2018).  

In an attempt to “modernize” science, colonial 

rhetoric has frozen LEK and contributing 
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communities into the past tense, as if 

Indigeneity is no longer relevant in 

contemporary life. Community members are 

cast as “outdated” and are often afforded very 

little decision-making power in contemporary 

environmental issues. Contradictorily, when 

Indigenous knowledge proves to be 

applicable, it is delegitimized for being “non-

traditional.” (Dominguez and Luoma, 2020; 

Nadasdy 1999). Using the past tense in 

reference to these peoples is convenient for 

industries that do not want to complicate their 

plans with the inclusion of marginalized 

knowledges.  

Nadasdy gives an example: two Yup’ik boys 

saw a muskox outside of the normal season 

and consulted with Elders before shooting and 

preparing it in the culturally appropriate way. 

However, they were charged by non-

Indigenous law for the killing because 

muskoxen are not a “traditional” game animal 

(4). In this case, outsiders projected their own 

assumptions about Yup’ik ideologies and 

relationshipsa. 

Summary 

Thanks to local communities and their 

enduring fights for recognition, scientists are 

now expressing interest in what local voices 

can bring to the table. Nevertheless, there are 

still inherent power structures at the table, and 

scientists are often unaware of the different 

ethics that shape LEK and the appropriate 

manner to engage with such knowledges. As 

Kyle Whyte puts it, “Nobody can claim to be 

an ally if their agenda is to prevent their own 

future dystopias through actions that also 

preserve today’s Indigenous dystopias” 

(2018). 

By understanding these relations and forces 

that act on institution-community 

collaborations, the Smithsonian can 

understand the positioning of its own actions 

and beliefs on a historical and global scale. It 

can take appropriate action to acknowledge 

and challenge the colonial status quo while 

establishing collaboration. The next step is 

learning about an Indigenous research 

paradigm to determine a project that 

highlights both parties’ capacities for 

environmental research.   

3. Various Research Paradigms Exist 

The difference in ethics creates a difference in 

the type of knowledge produced by each 

community (Root 6). LEKs around the world 

often have some key features that distinguish 

it from WSEKs. Martha Johnson, former 

Dene Institute Cultural Director (Canadian 

Northwest), defines traditional knowledge as:  

a body of knowledge built up by a group 

of people through generations of living 

in close contact with nature. It includes 

a system of classification, a set of 

empirical observations about the local 

environment, and a system of self-

management that governs resource use. 

The quantity and quality of traditional 

environmental knowledge varies among 

community members, depending upon 

gender, age, social status, intellectual 

capability, and profession (hunter, 

spiritual leader, healer, etc.). With its 

roots firmly in the past, traditional 

environmental knowledge is both 

cumulative and dynamic, building upon 

the experience of earlier generations and 

adapting to the new technological and 

socioeconomic changes of the present 

(5, emphasis added). 

Holism 

In our analysis, knowledges held by IPLCs 

were generally described as holistic, 

spiritual, and subjective. These LEKs are 

developed by ecological observations and 

often paired with cultural or spiritual 

practices. Community members collect long-

term, short-range data and share it with others, 

thereby contributing to a society-wide 

database of dynamic knowledge, practices and 

beliefs. (Bussey et al. 2015).  

Farr et al. calculated the multidisciplinary 

nature of local knowledge by Maine 

fishermen across various facets of an 

ecosystem (Figure 1E, 2018, used with 

permission). They found that a fisherman who 



Institute for Integrative Conservation Shrimali, Dicenta, et.al 

William & Mary 2022  

Institute for Integrative Conservation 6 2022 
 

worked in multiple places had more diverse 

knowledge of the coastal region. These 

fishermen demonstrated a holistic, practical 

knowledge of the fishery across subjects like 

physics, hydrology, and behavior science. 

However, local knowledge is also nonrandom: 

knowledge of a population size, for example, 

may follow a species of interest around certain 

“hot spot” locations or at times of high density 

(Moller, et al. 2004). Following these hot 

spots increases potential catch per unit effort 

(CPUE) of the resource users but may not be 

representative of an entire scale of space or 

time. 

In the same analysis, WSEKs were typically 

described as specialized, reductionist, and 

objective. WSEK and its curiosities focus on 

depth over breadth; it is useful in collecting 

short-term and long-range environmental data 

(Bussey et al. 2015). Western knowledge is 

designed to be easily replicable, and “good” 

science is peer-reviewed and validated by 

various experts. It values quantitative data and 

has created specializations (chemistry, 

biology, geology, etc.) to understand the 

world in various circumstances (Farr, et al. 

2018). Western science can collect data on 

huge and microscopic scales, but they may 

also spend extra resources to attempt to 

connect different subjects (i.e., when 

institutions must hire multiple specialists) to 

address one problem holistically (Farr et al. 

2018). See appendix for keywords compiled 

data.  

Compartmentalization/Distillation 

Western science is often shared within 

specializations, or compartments, to 

understand the world on a more detailed scale. 

But Farr et al.’s figure shows that LEK is not 

organized the same way WSEK is (2018). 

LEK is often subjected to these compartments 

of Western science if it hopes to be taken 

seriously in conservation. As knowledge is 

 
4 An attempt by me to delineate LEK or Indigenous 

research paradigms will fall victim to colonialist 

biases, as we employ Western terms and frameworks 

to explain as much (McGregor, 2004). While we 

cannot precisely define it in this paper, we share the 

divided into ever-smaller niches, it gets harder 

to connect that expertise back to the bigger 

picture. Expecting nicely compartmentalized 

LEK, while ignoring the other information 

offered, derides and denies community 

members of their knowledge’s holism 

(Nadasdy 1999; Agrawal 2002).  

Distillation is the next step, where WSEK 

institutions strip LEK of all “excess” practices 

and beliefs to fit into the aforementioned 

compartments. In other words, institutions 

remove the parts of LEK that are irrelevant to 

Western science as we know it. This is 

problematic because, from McGregor’s 

Anishinaabe perspective, TEK “is not just 

about understanding the relationship with 

Mother Earth, it is the relationship itself” 

(2004, p. 104). TEK is a lifestyle that includes 

but is not limited to ecological ideas. 

Distilling LEK down to the parts that are only 

useful to institutions rewrites local cultural 

and spiritual experiences under the Western 

scientific lens. Being action-oriented, TEK 

cannot be divided and organized into filing 

cabinets, especially by non-local entities 

(McGregor 2004; Agrawal 2002).  

The 3 R’s in Indigenous Paradigms 

Each way of knowing serves perceptions and 

answers questions developed under their 

unique research paradigm. As 

aforementioned, LEK is heterogenous and 

varies from place to place. Still, many 

Indigenous scholars have come to an 

agreement on three core principles of 

Indigenous research: respect, relationality, 

and reciprocity, described by Shawn Wilson 

as the 3 R’s (2008)4. 

Respect is the acknowledgement and 

appreciation of diverse knowledges amongst 

their own bounds. Each creature is in search 

of its own truth, and neither is inherently 

superior to another. Leanne Simpson states, 

“human beings are least important in the 

views of many Indigenous authors in saying that 

understanding these tenets are crucial to including 

Indigenous voices in conservation on equal grounds. 
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world,” emphasizing care towards non-human 

species (qtd. in Hart, p. 3). 

Relationality is seeing the world as 

interrelated pieces of a subjective whole. 

Nothing exists by itself, and everything affects 

everything. Shawn Wilson shares that Cree 

language holds no word for the stand-alone 

“grandmother” – it is only paired with a 

relation, such as “my grandmother” or “your 

grandmother” (73). How can a being exist 

without others interacting and influencing it?  

Reciprocity emphasizes the importance of 

equal give-and-take, honoring the Earth for its 

gifts to humanity. As a part of Indigenous 

research, reciprocity also means that 

knowledge-sharing should be reciprocal. If 

communities are offering their knowledge for 

Western research, then the scientists should 

reciprocate some capacity that supports the 

tribe’s own endeavors (Johnson, 1992). 

Cultural Ecology 

The following are common aspects of LEK 

that may change the way ecology is 

interpreted between communities and 

research institutions. 

Orality: Knowledge is developed and passed 

both generationally and horizontally by 

socialization: stories, songs, dances, and 

experiential learning. Without socialization, 

community roles and practices can come to a 

standstill. Parlee and Berkes, two non-

Indigenous scholars, were allowed to witness 

the complexity of social networks within the 

Teetl’it Gwich’in Band in Canada (2006). 

This community shared information daily on 

the quantity and quality of berries to be 

harvested around the region (522). Sharing 

information within the community and across 

generations allowed for each family to have 

enough berries even in times of scarcity. 

These rapidly updated networks enabled 

women to respectfully harvest and avoid 

exploitation (524). This is a system built on 

reciprocity, respect, and strength in giving – in 

stark contrast to the capitalist scarcity mindset 

described by Hardin’s “tragedy of the 

commons” in 1968.  

In this Band, some women had been 

harvesting berries in the same region for three 

generations (Parlee et al. 520). Similarly, in 

one interview, we asked Marc Brown, a 

fisherman on the James River, if he’d like to 

share any memories or stories about fishing 

with his family. He quietly denied. “They’re 

all gone. I’m the last one….  It was hard when 

[the scientists] made us quit. You go off from 

doing something all your life to, hey, they 

stopped.” [10:12-11:50]. LEK is strengthened 

by family and socialization. 

Non-linearity: While Western science is 

monochronic and frames knowledge in 

defined, linear timescales, LEK is dynamic 

and ever-growing. Time, stories, and practices 

in certain Indigenous cultures may be non-

linear. The Popol Vuh, the Mayan Kich’é 

Creation text, describes several generations at 

the same time. McGregor understand TEK as 

running in a full circle (2004). The 

nonlinearity of time can be easily 

misinterpreted by ideas like “going back” to a 

pristine nature (Jacobs et al., 2022). 

Consciousness: Hart, an Indigenous scholar, 

adds that ecological observations are not 

solely made in the conscious realm: dreams, 

visions, and prayers are recognized forms of 

knowledge-gathering (11). Reflections of the 

researcher in relation to the researched help 

establish intimate ecological connections. In 

some Indigenous cultures, the physical and 

spiritual worlds are intertwined; spirituality is 

fundamental to answering place-specific 

curiosities. Indigenous scholars may welcome 

spirituality into their research to arrive at 

practical, not just theoretical, conclusions. 

Unlike the replicable WSEK, LEK is not 

designed to be generalized across places and 

cultures (Agrawal 292). Doing so could 

threaten the integrity and relationships of 

LEK.  

Summary 

Western and Indigenous research paradigms 

diverge greatly, as they are based in different 

fundamental curiosities. They also converge 

greatly, as both have a keen eye for the 

wellbeing of their ecosystem and a fine-tuned 
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process for illuminating some of the world’s 

mysteries. It is vital that the Smithsonian 

consider these differences and similarities in 

designing questions, methods, and goals for 

their conservation project. A research 

collaboration should not be discarded on the 

grounds that certain aspects may clash. As 

aforementioned, both parties need to have 

long, complex discussions about each other’s 

capacities and skills.   

The Smithsonian and other environmental 

institutions in the U.S. have made tremendous 

strides towards intersectionality with the 

reduction of fortress-style protection and 

acknowledging the value of humans in 

maintaining an ecosystem. In facing 

contemporary ecological problems, a 

collaboration can add new layers to design an 

integrative, long-lasting, meaningful solution. 

There are various ways that the Smithsonian 

can enter a partnership and share knowledge 

with VA communities and tribes.  

4. Parties can Collaborate on Different 

Levels 

When scientific organizations set forth to 

initiate a partnership with communities, it is 

important to clearly delineate thus, 

expectations, roles, and responsibilities be 

clearly delineated. Tipa and Welch have laid 

out some types of collaboration and 

participation possible between an institution 

and a community, that have been explored by 

other experienced scholars in the field. Thus, 

institutions can consider how their projects 

may align with the models already proposed 

and reflect on the potential strengths and 

weaknesses of their partnership. (Table 1, 

379).  

Informative 

An informative collaboration entails 

minimum contact & discussion. The scientific 

organization (e.g. the Smithsonian) would 

inform a community of a conservation 

project—proposed, designed, executed, and 

interpreted without the input of local voices. 

The absence of communication can result in a 

project that is harmful for the community 

affected. The community would receive little, 

if any, compensation for ecological changes 

that affect them directly (Reed 2020).  

In 2007, the Mexican government aimed to 

fund sustainable energy in the Isthmus of 

Tehuantepec by developing windmills on land  

Table 1 from Tipa and Welch (2006) used with permission. 

 

that was leased out by farmers and Indigenous 

peoples in the region. The government did not 

consider local input nor was their project 

designed to acknowledge locally identified 

concerns. Though consent forms were signed 

(with intimidation, according to later 

interviews), the community members 

expressed their strong opposition to 

development on these lands.  Even with strong 

opposition, the Mexican government pushed 
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forth with development (Zárate-Toledo, et al. 

2019).  

Consultative 

Agencies that consult with communities on 

ecological projects may elicit a community’s 

concerns and suggestions but are not obligated 

to implement them in the project design. Local 

voices are therefore not as influential as 

scientists in the project’s design and 

execution. This might look like half-hearted 

workshops with no follow-through or a local 

advisory board with no real influence 

(Pinkerton). The results are not passed back to 

the communities, and power remains 

concentrated within one institution. In one 

corridor conversation, a scientist confessed to 

Nadasdy her scepticism of the validity of 

LEK; any workshops she conducted were only 

to check off a political-correctness box, but it 

seemed she had no intention of integrating the 

locals’ input (3). LEK is yet again fated to the 

filing cabinets, with institutions only pulling 

out the (often compartmentalized and 

distilled) knowledge when necessary to 

support their WSEK claims (Nadasdy 9).  

We interviewed a scientist at the Virginia 

Institute of Marine Science (VIMS) about his 

project’s use of local knowledge. In his 

perspective, local knowledge from elders and 

historical data can give scientists clues of 

spatial context and “is extremely important as 

an anecdote. We can’t change our methods 

because if we do, we can’t compare between 

years…In monitoring, you need to do the 

same thing every year. Local knowledge can’t 

change my methods or else I’ll always be a 

dog chasing its tail.” (40:40-45:04)  

VIMS continues to collaborate with 

commercial fishermen along VA rivers to 

increase the data scope in monitoring shad and 

herring populations. The fishermen sell their 

catch to VIMS, who in turn provide a 

subsample of biological data (length, weight, 

sex, and age) regarding the commercial 

alosine industry. This monitoring program has 

been going on for several decades. Fishermen 

are monetarily compensated for their time 

(Hilton et al. 2022; personal communication). 

Still, for this VIMS scientist, local knowledge 

can be used as supporting information or 

metadata, or sometimes provide clues of 

where to monitor, but rarely influences an 

ongoing project’s objectives or design. 

Communicative 

Most US. scientific institutions find 

themselves working with local partners 

through communicative relationships. This 

relationship aims to address locals’ concerns, 

and their input is considered while developing 

the project. However, the final design is still 

up to non-local entities. Platforms may remain 

equal: one opinion or ethics (often WSEK) is 

prioritized over the other and leads to 

unbalanced relationships. In rare cases, the 

organization designs the project with 

community input, and the community helps 

execute it. Local participants are likely to 

receive appropriate compensation, but power 

imbalances are still evident as one viewpoint 

prevails over the other (Tipa & Welch, 383). 

Marc Brown’s family had fished for shad for 

over six generations before Brown opened a 

marina. He told me a story about a resource 

manager who claimed to know as much about 

the shad fishery as Brown did. Brown 

challenged the manager that whoever had the 

biggest catch of shad at the end of the season 

could determine fishing regulations. The 

manager said it was unfair because Brown had 

been fishing all his life. At this, Brown 

laughed. 

“You can’t manage a fishery. [The 

scientists] say, ‘we’re going to go every 

Monday of that month.’ The fish can 

come in here the rest of them days. But 

nobody has ever started the 20th of 

February, went through the whole season, 

and calculated. Nobody has done it 

because it’s not feasible for them, 

because it’s government money.” (20:55-

44:08-56:30) 

For Brown, fishery management is more than 

just monitoring and regulations. It is deeply 

personal and emotional, touching many more 

aspects of life than the resource managers 
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might have imagined. He articulated his 

frustrations with his knowledge and 

experiences not being taken seriously in 

academic spheres, especially in such cases of 

long-term monitoring (Brown, personal 

communication). It is clear from his 

comments that many of his concerns about his 

community’s wellbeing have been left 

unaddressed in a communicative, WSEK 

structure.  

Co-management 

Co-management is recognized by Indigenous 

and non-Indigenous scholars as a more power-

equal relationship. As the name suggests, both 

communities and organizations co-design 

every step of the process, from identifying the 

research question and developing the 

methodologies to executing and interpreting 

the results. Communities and scientific 

organizations maintain equal voices in 

designing this project, and equal decision-

making powers are maintained through 

mutual accountability. Communities are 

upgraded from the role of “stakeholder” to an 

equal partner that can both accept and reject 

suggestions. 

Importantly, the results from a co-

management-driven project fulfil a 

community need or empower a community to 

continue meaningful work (Hart 9). As 

evidenced by Brown’s impassioned 

comments, WSEK institutions may not 

understand the depth and breadth with which 

ecological issues permeate into a given 

community. A co-management regime would 

allow Brown and others like him to address 

these concerns more fully within the project 

design itself.  

Pinkerton identified seven criteria for a 

successful fisheries co-management project 

(p. 2372-2374, adapted with permission): 

4. Clear geographic boundaries: the ability 

of the communities to exclude some users 

from a managed area.  

5. Clear criteria for membership in area 

management: sometimes, this is achieved 

in management or advisory boards staffed 

by local residents. 

6. Management responsibilities in 

proportion to the costs/benefits or 

proximity: the community should be 

responsible of handling what is beneficial 

or applicable to them. 

7. Clear interception agreements: 

Communities might be slow to agree to a 

collaboration if the benefits of their 

management are first intercepted by a 

third party. 

8. Local co-management boards: All 

parties invested in this ecological project 

should have a space where their concerns 

are represented and voiced equally and 

carry weight.  

9. Reciprocal role for a region-wide 

management board: One non-

governmental board can serve as a 

mediator for the various local boards and 

improve flow with regional actions or 

policies. 

10. Communities have compensation, a 

willing workforce, local control, and 

clear legal definition of powers.  

Table  2  from Mantyka-Pringle et al.,p. 128,  used with permission. 
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The application of Pinkerton’s criteria will 

vary based on specific project conditions (they 

may be unnecessary or even unhelpful). 

Generally, communities are devolved equal 

decision-making power and the projects 

employ new methodologies to expand the 

scope of data collection. The communities 

help define a question of local concern and 

codevelop a methodology in line with their  

 

ethics and importance of place (Pinkerton, 

2372). Consequently, a co-management 

regime is best applied to a localized area, 

where community members can track 

resources within their own contexts. It would 

not be as appropriate when projected to a arger 

scale like Chesapeake Bay, where a fishery is 

seen as a public resource, and conflicts of 

interest may arise between regions (Jentoft 4).  

Two-Eyed Seeing 

Hegemonic worldviews in the U.S. often 

consider relationships on a binary scale, where 

WSEK and LEK are seen as perfect opposites 

(Reid et al. 2021). In contrast, the Aotearoa/-

Māori philosophy of Waka-Taurua (“double 

canoe”) reflects that two things can be 

different (not exact opposites!) and still 

successfully collaborate to solve a long-term 

problem (Reid et al., 2021). These two 

knowledges are not made to complement each 

other perfectly, but they can still support the 

other in conservation. Other Indigenous 

cultures have similar “Two-Eyed Seeing” 

philosophies, using two different perspectives 

(eyes) to construct a mutually beneficial 

solution, rather than one being assimilated 

into the other. 

Degrading socio-ecological health in the 

Slave River Delta in Northwest Canada led 

to the formation of the Slave River Delta 

Partnership (SRDP) with actors of diverse 

cultural backgrounds, including First 

Nations and Métis peoples (Reid et al., p. 

251). Together, the SRDP and some 

academic partners identified both Indigenous 

and Western indicators of ecosystem and 

societal health. Though Indigenous and 

Western philosophies approach science in 

different ways, the indicators were strikingly 

similar – for example, “fish external 

anomalies” to academics were “fish 

aesthetics” to the SRDP (Mantyka-Pringle et 

al., Table 1). Both parties looked for similar 

clues from their environment. The Two-Eyed 

Seeing philosophy was then mobilized using 

a Bayesian Belief Network (BBN) and a 

conditional probability table. Elders, 

harvesters, and academics remained involved 

through workshops and field work. In the end, 

they produced a “power-neutral” report to 

answer their key questions about 

socioecological health (Mantyka-Pringle et 

al., p. 132). 

Summary 

Designing an effective, respectful 

partnership is a long process that involves a 

complex balancing of ethics and thoughtful 

decisioning. How is accountability maintained 

on community-wide and bureaucratic scales? 

What sorts of goals and responsibilities are 

expected from all parties (what capacities can 

be shared and strengthened)? How do 

historical systems of dependency affect the 

roles that each party plays? These questions 

can only be addressed with deliberate 

conversations and, as Pinkerton emphasized, 

clear boundaries on both sides (1994).  
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This process is non-exhaustive. This section 

is meant to provide the Smithsonian of an 

overview of some partnership styles that vary 

in level of engagement and responsibilities. Of 

course, designing a partnership is not as easy 

as delineating seven criteria on paper. The 

Smithsonian needs to continue open 

discussions before, during, and after the 

project to make sure the relationship is 

addressing both party’s concerns, 

responsibilities, and goals. In the Slave River 

Delta Partnership, the process of identifying 

and selecting Indigenous/Western indicators 

took two years. Only after the indicators were 

finalized did data collection commence (Reid 

et al. 2021). 

Two-Eyed Seeing imagines holistic 

conservation solutions with new questions, 

methods, and interpretations. A co-

management approach would be most 

beneficial where all parties want to be 

working as closely with their environment as 

possible. However, this may not always be the 

case – communities may choose to not be as 

involved in the decision-making process or 

may re-evaluate their position during the 

project. No matter the design, the Smithsonian 

can take action to avoid perpetuating or to 

mitigate historical obstacles that their 

collaboration may face.  

5. Certain actions can help create strong 

relationships 

Addressing power relations through a 

theoretical framework and practical actions 

can support Indigenous and local conservation 

while honoring the 3 R’s (respect, 

relationality, and reciprocity; Wilson 2008).  

Building a relationship 

Friendly relations: A formal, strictly-

business relationship can very quickly feel 

extractive and exhausting, like a relationship 

of convenience rather than of genuine interest 

in LEK. The former can position the 

community as an “object” to be studied rather 

than an equal partner. WSEK institutions 

should strive to make people “feel valued 

outside of their work contributions, because 

people are more than what they contribute to 

a job … it’s about emotional, mental, and even 

physical presence of someone…being able to 

confide and trust someone with your life 

story” (Mirones, personal communication). 

Mirones traveled to Mexico for a month to 

work with a local organization and attributes 

their close relationship to the simple moments. 

She warmly recounts frequent meals and car 

trips with her research partners where work 

wasn’t mentioned and appreciates that they 

were able to “make mistakes together and 

grow together.” By the end of the project, both 

parties were excited about the possibility of 

her return and for future collaborations.  

Accessibility: To ensure that the goals and 

expectations are properly communicated, it is 

important to use language that is 

comprehensible for the general public. 

Additionally, participants may struggle to 

explain their experiences and LEK in 

scientific terms or in English, further reducing 

their desire to participate. Appropriate 

vocabulary and translators/interpreters can 

ensure that all parties are confident with each 

step of the project.  

A few local and external researchers were 

working with the Dene Cultural Institute near 

Yellowknife, Northwest Territories, Canada, 

to document TEK (Johnson, 25-27). The first 

method for data collection was structured 

interviews, but it quickly became evident that 

the participants felt restricted from discussing 

topics of personal importance. With this 

feedback, the interviews were switched to 

semi-structured, with questions that allowed 

for liberal exploration and presentation of 

such knowledge (Johnson 26-27). Informants 

were much more comfortable and responsive 

with this revised structure.  

Overly academic settings may also make 

community members hesitant. In this 

example, interviews were purposely 

conducted in informal settings, often in the 

respondents’ houses. An unfamiliar setting, 

like office buildings, can convey an 

environment of stark power differences 

(Johnson 29). 
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During a project 

Data ownership: After decades of Indigenous 

activism, The UN has established the 

requirement for Free, Prior, and Informed 

Consent (FPIC) when working with 

community members and Indigenous Peoples. 

FPIC ensures that “all people have the right to 

self-determination,” so institutions should 

check in with the community at every step to 

ensure that they are comfortable with their 

representations. It’s important to note that 

some communities share and store knowledge 

more orally than written— along with written 

consent, oral consent should be affirmed and 

re-affirmed throughout the process. (Parlee et 

al. 2006). Oral consent can be less 

intimidating than other forms and help 

solidify the conditions of consent.  

Unfortunately, it still happens today that 

sacred knowledge is shared without explicit 

consent from the participant. This breach of 

privacy could compromise the integrity of 

sacred practices/knowledges. It also 

overshadows the decision-making powers of 

the community members, enforcing colonial 

power structures.  

Centers of Decision-Making: Within a 

project, information needs to be reflected 

across persons as well as spaces. When 

resource users are geographically close to a 

space, they internalize their ecosystem and 

make decisions that reflect the precise 

conditions of the space. Quimby and Levine 

argue that proximate “centers of calculation” 

keep the community involved, but 

“discussions of power in co-management 

often center around the formal institutions” 

(3). Distant centers of calculation can strip 

data of its context while introducing new 

biases (Nadasdy 11-12). The data could then 

be manipulated and interpreted in ways that do 

not reflect the area’s needs. Thus, more power 

would concentrate in the hands of the WSEK 

 
5 In Nadasdy’s case study of Dall sheep, the 

community and the researchers agreed to collect a 

count of sheep & yearling (9). While the community 

members saw the numbers as relative to past 

institutions and perpetuate the imbalance in 

decision-making power (Nadasdy 11-12).  

After data collection 

Data Interpretation: Even when two parties 

are on the same page about how the data is 

collected, there can discordance in the data’s 

interpretation 5 .  To address this, Spak 

proposes an important question: how do both 

parties view a “resource” (235)? The very 

idea of resource “management” is a Western 

concept of control and may contradict the 

Indigenous tenet of relationality. There is 

limited literature that explores this question 

despite it being fundamental to drawing 

conclusions. More research and conversations 

are needed to explore this topic in depth. Like 

always, the answers will vary based on 

community. 

Compensation: Compensation does not have 

to end at monetary because damage inflicted 

from historical environmental degradation 

was not just monetary (Domínguez & Luoma 

2020). Kaitlin Reed argues that the connection 

between Land and humanity is deeply rooted, 

and ecological destruction has been a sizable 

contributor to cultural genocide. The question 

of compensation ties back to the Indigenous 

tenet of reciprocity: how can WSEK 

institutions appreciate community efforts 

in ways that support their empowerment 

and healing (Wilson 2008; Whyte, 2018)?  

Marc Brown identified several ways he 

thought finances could stimulate beneficial 

change for not just himself but his entire 

community:  

“They could’ve took that money and 

went up here and done something with 

the water quality. They could have tore 

some dams out. They could have put 

some fish ladders in…That money 

should be put into feeding somebody’s 

kid somewhere. They should go to 

some of these low-income 

populations, the biologists saw a sample size that was 

too low to represent the full population. Thus, the 

same count led to two distinct conclusions. 
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neighborhoods…and pay for the 

housing. Or making sure those kids get 

educated enough to where…they can 

go in society and provide and 

produce.” (20:55-44:08-56:30) 

In a different project in the Solomon Islands, 

monetary compensation was avoided entirely 

because it was not beneficial to the 

community. Instead, researchers gave gifts, 

brought food, and donated to churches and 

schools.  

Summary 

There are many aspects of a relationship 

where colonialist biases can rear its ugly head 

and hinder a navigable relationship. It is 

important to consider the 3 R’s (reciprocity, 

relationality, and respect) not only in the 

project design but in communications and 

relations themselves.  

An institution should try to avoid assuming 

responsibility for a community’s 

empowerment – a frame of mind that can 

result in a “debt” culture (Jentoft 3). When 

community members are held accountable as 

equals, they develop the experience and 

connections necessary to involve themselves 

at higher levels of politics. It would be an 

error to consider these actions on a solely 

individual scale. As Marc Brown explained 

in his interview, conservation affects people 

on multiple scales at the same time. Voices 

are louder and actions are bolder when united 

in a collective. Community empowerment is 

important, especially for marginalized 

groups, so they may have the resources 

necessary to establish their own perspectives 

in conservation. 

6. Conclusion 

This paper guides the Smithsonian through 

questions of power discrepancies, ecological 

relations, and accessibility that should be 

addressed while initiating relationships with 

communities. To properly appreciate the 

capacities shared, these collaborations should 

be approached differently from other WSEK 

collaborations.  

1: Historical and Colonial Contexts: U.S. 

systems suppress alternative 

environmental ethics that see humans as 

stewards of land and cultures, inextricably 

linked with the environment. In 

collaborating with a community, the 

Smithsonian should understand the history 

of relations in that region, and how its role 

as a Western institution may exacerbate 

these power imbalances.  

2: Indigenous Research Paradigms: LEK 

holders may share knowledge that does not 

seem relevant to the academic scientist and 

is then distilled to “relevant” fragments. 

Some U.S. structures have only supported 

Indigenous Peoples if LEKs are 

compartmentalizable with the settler-

colonial understanding of ecology. This is 

a Western science bias—the Smithsonian 

should acknowledge it as such, then 

continue to consider “non-ecological” 

facets with merit in the project.  

3: Designing a Partnership: Before 

delineating project roles and 

responsibilities, both parties must learn, 

recognize, and address the obstacles 

addressed in the first two sections. U.S. 

management systems are not conducive to 

Indigenous values, so a reconsideration of 

power, values, and roles are necessary to 

effectively include Indigenous leadership 

in modern conservation efforts (Jacobs et 

al. 2022). The act of integrating LEK or 

assimilating “into” WSEK questions its 

validity in conservation; Two-Eyed Seeing 

helps LEK reclaim this equal validity. 

When appropriate, the framework can help 

relationships become more 

epistemologically equal by viewing 

different knowledge systems as not 

necessarily complementary, but 

collaborative. 

4: Putting Theory to Practice: What drives 

the Smithsonian’s desire to partner with 

communities and Tribes?  To support 

ecological healing, shift towards a local 

framework of conservation that includes 

local perspectives instead of a Western 

framework. Consider compensation that 
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directly reflects the cultural and emotional 

capacities shared during the partnership. 

Addressing accessibility can make 

environmental science applicable on a 

local scale that supports communities in 

addressing their socio-ecological issues, 

even after the project has formally ended. 

The topics highlighted here are common 

points of discussion, but as always, the 

specific dynamics of a project will vary. Prior 

research can establish a good foundation, but 

honest, open conversations are the best way to 

learn about a specific community’s goals and 

address them. Researchers should also 

regularly reflect on their own positionalities 

and privileges that may arise throughout the 

project.  

Communities can provide temporal-spatial 

information and trend analysis that the 

Smithsonian might not otherwise have access 

to. They can also focus the Smithsonian’s 

resources onto issues that are culturally 

significant. The journey towards integrative 

conservation has not been smooth, but through 

efforts like this review, the Smithsonian is 

taking tremendous strides towards making 

environmental science more accessible. 

  

7. Glossary 

Term Definition Citation 

Ecocentrism An ethics that understands that “humans are part of the 

total environment, integrated with what affects it and with how it is 

affected, and therefore studies the whole complex structure.” 

Roots, p. 45. 

Kincentric Ethics An ethics that recognizes that “life in any environment is viable only 

when humans view their surroundings as kin… cultural thought [is] 

influenced by the lands, animals, and winds with which they live.” 

Salmón, pp. 
1327-1328 

Egocentrism An ethics that understands the environment through what it can 

provide for humanity; humans are separate from the other biotic and 

abiotic factors of the environment.  

Bussey et al., 
pp. 97-99. 

Local/Traditional 

Ecological 

Knowledge 

“a body of knowledge built up by a group of people through 

generations of living in close contact with nature. It includes a 

system of classification, a set of empirical observations about the 

local environment, and a system of self-management that governs 

resource use. The quantity and quality of traditional environmental 

knowledge varies among community members, depending upon 

gender, age, social status, intellectual capability, and profession 

(hunter, spiritual leader, healer, etc.). With its roots firmly in the past, 

traditional environmental knowledge is both cumulative and 

dynamic, building upon the experience of earlier generations and 

adapting to the new technological and socioeconomic changes of the 

present” 

Johnson, p. 5 

Western Scientific 

Ecological 

Knowledge 

WSEK is grounded in the [Western] scientific traditions of hypothesis 

testing and positivistic approaches to isolating, controlling, and 

measuring phenomena 

Bussey et al. 
p. 98 

Ecocide “a large variety of environmental problems, including critiques of 

settler colonial land dispossession and destruction of Indigenous 

cultures… “The distinction between genocide and ecocide stems from 

a worldview 

that ideologically separates human beings from nature, failing to 

recognize the interconnection and interdependency between people 

and ecosystems.” 

Reed, p. 42. 

Noble Savage “‘ecologically noble savage’ existed who lived in peaceful harmony 

with nature” 
Rowland, p. 
2 
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Compartmentalizat

ion 

A phenomenon where the “"truth" of [local] 

input is evaluated strictly according to the standards of forestry, 

ecology, geology, or geophysics… Whole aspects of aboriginal 

people's reality fall outside the established categories of scientific 

resource management.” 

Nadasdy, p. 
7 

Distillation Nadasdy gives the definition in the context of sheep: a phenomenon 

where “[Western scientists] are only interested in certain kinds of 

information regarding (only) sheep… They are not interested in (nor 

are they able to make use of) a wide variety of the elements of an 

aboriginal hunter's world view such as the stories, values and social 

relations” that regard those sheep as more than population statistics.  

Nadasdy, p. 
7 

Relationality, 

Reciprocity 

Crucial concepts in Indigenous research. 

Relationality: “Rather than viewing ourselves as being in relationship 

with other people or things, we are the relationships that we hold and 

are part of.” 

Wilson, 80. 

Respect Crucial concepts in Indigenous research. 

Respect: “seeking and holding knowledge and being considerate of 

community and the diversity and unique nature that each individual 

brings to community” 

Hart, p. 10 

Reciprocity Crucial concepts in Indigenous research. 

“As we receive from others, we must also offer to others…We must 

honor our relationships with other life” 

Hart, p. 7 

Two-Eyed Seeing “Learning to see from one eye with the strengths of Indigenous 

knowledges and ways of knowing, and from the other eye with the 

strengths of mainstream knowledges and ways of knowing, and to use 

both these eyes together, for the benefit of all” 

Reid et al. 
2020. 

 

8. Literature Keywords Analysis

 

Figure 2: Count of WSEK keywords compiled from our literature review 
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Figure 3: Count of LEK or TEK keywords compiled from our literature review 
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	As underrepresented communities continue to fight for an equal voice in conservation, environmental organizations are increasingly recognizing the importance of Indigenous and local ecological knowledge (LEK) in restoration and management projects. Th...
	The report argues that scientific institutions must recognize how Western scientific ecological knowledge (WSEK) has historically marginalized or compartmentalized local knowledge systems. Indigenous and local ecological knowledges are often holistic,...
	To address these challenges, the report outlines four stages for building respectful conservation partnerships: understanding historical and colonial contexts, recognizing different research paradigms, designing collaborative management structures, an...
	Keywords: Local  ecological knowledge, river herring, co-management
	1. Introduction
	As underrepresented communities fight for an equal voice in conservation, organizations across the world are learning about structures that enforce rigid hierarchies of superiority. Subjects that were thought to be mastered were in fact only mastered ...
	Indigenous Peoples and local communities (IPLCs) often work closely with their environments, both built and natural, and hold generational knowledge about how environmental changes affect their community’s physical, emotional, and spiritual wellbeing.
	The United States government has acknowledged the value of collaborating with Indigenous tribes and other communities, but few actions can speak for these words. Even in monumental, progressive action, there remains the looming shadow of colonialism i...
	This literature review explores how environmental organizations, namely, the Smithsonian, can acknowledge and address some of these historical obstacles in forming relationships. To inform the following paper, we reviewed literature on management styl...
	This review is meant to be read as a guide: it conceptualizes four stages in the theoretical and practical process of building respectful relationships with community members, including members of Tribal nations. We bring to attention various politica...
	Of course, this guide and others cannot be exhaustive. Researchers must be flexible in experimental design to accommodate unexpected changes, and they must be even more flexible in building a partnership with a community. Outcomes cannot be predicted ...
	Before the Smithsonian begins to collaborate with a local community, it is important to realize, research, and implement paradigm shifts. These are important steps to avoid perpetuating the historical oppression of local knowledges in western science:
	1. Scientists should understand the institutional and colonial structures that have historically suppressed or limited local voices in conservation.
	i. Scientists should recognize how different cultures and perspectives can shape ecological questions and forms of knowledge.
	ii. Ethics are shaped through the particular lenses used to interpret knowledge.
	2. Local ecological knowledge serves its own questions, values, and ways of understanding the environment, which may differ from those of Western scientific institutions.
	i. Scientists should evaluate local knowledge within its own research paradigm rather than only through the framework of WSEK.
	3. Conservation partnerships can involve different levels of participation and decision-making.
	i. Scientists should strive to ensure equal contributions and decision-making power throughout the research process, including data collection and interpretation.
	4. Respectful, long-term relationships are necessary for meaningful collaboration.
	i. Scientists should take intentional steps to demonstrate respect before proposing ecological projects.
	ii. Accessibility, language, and compensation are important components of relationship-building.
	2. Historical and Colonial Contexts Impede Integrative Conservation
	A community takes root in a strong sense of place and refines meaningful connections with its environment over time. To know this environment, it develops unique research paradigms that work for its specific geographical and ecological positions, incl...
	Ecocentrism: Some communities may form more intimate connections with the environment and consider themselves stewards of the environment; one cannot flourish without the other. For example, fishing can be so much more than just a source of financial ...
	In Kincentrism, every human and non-human being shares the same spirit; a tree shares the same life force as a stream and a person. Birth, death, and rebirth can transcend divisions between species and even planets (Salmón 1328). The Rarámuri concept ...
	Egocentrism: U.S. policy and selective project funding supports the idea that sustainability is incompatible with inherent human tendencies. The “tragedy of the commons” phenomenon convinced U.S. environmental science that humans are inherently selfis...
	In 2014, Bussey et al. interviewed non/Native forest managers working for the Leech Lake Division of Resources Management (mainly Indigenous) and for the Chippewa National Forest (mainly non-Indigenous) in Minnesota. These two parties had collaborated...
	To adapt to a settler-colonial system, Indigenous Peoples must make difficult decisions that may contradict their ideologies. Some have moved into cities, sacrificing the place from place-based knowledge, instead opting for safety and stability. Some,...
	Many U.S. decisions have damaged ecosystems without considering the cultural implications for the local residents (Jacobs et al., 2022). Injured land leads to a wounded community that may have trouble maintaining sociocultural ties, finding sustenance...
	Histories of colonialism across the world have framed Indigenous Peoples as “Noble Savages,” projecting expectations of a people who coexist with nature in perfect harmony and freezing them into a singular role in ecological history (Rowland, 2004; Wh...
	In an attempt to “modernize” science, colonial rhetoric has frozen LEK and contributing communities into the past tense, as if Indigeneity is no longer relevant in contemporary life. Community members are cast as “outdated” and are often afforded very...
	Nadasdy gives an example: two Yup’ik boys saw a muskox outside of the normal season and consulted with Elders before shooting and preparing it in the culturally appropriate way. However, they were charged by non-Indigenous law for the killing because ...
	Thanks to local communities and their enduring fights for recognition, scientists are now expressing interest in what local voices can bring to the table. Nevertheless, there are still inherent power structures at the table, and scientists are often u...
	By understanding these relations and forces that act on institution-community collaborations, the Smithsonian can understand the positioning of its own actions and beliefs on a historical and global scale. It can take appropriate action to acknowledge...
	3. Various Research Paradigms Exist
	The difference in ethics creates a difference in the type of knowledge produced by each community (Root 6). LEKs around the world often have some key features that distinguish it from WSEKs. Martha Johnson, former Dene Institute Cultural Director (Can...
	a body of knowledge built up by a group of people through generations of living in close contact with nature. It includes a system of classification, a set of empirical observations about the local environment, and a system of self-management that gov...
	Holism
	In our analysis, knowledges held by IPLCs were generally described as holistic, spiritual, and subjective. These LEKs are developed by ecological observations and often paired with cultural or spiritual practices. Community members collect long-term, ...
	Farr et al. calculated the multidisciplinary nature of local knowledge by Maine fishermen across various facets of an ecosystem (Figure 1E, 2018, used with permission). They found that a fisherman who worked in multiple places had more diverse knowled...
	In the same analysis, WSEKs were typically described as specialized, reductionist, and objective. WSEK and its curiosities focus on depth over breadth; it is useful in collecting short-term and long-range environmental data (Bussey et al. 2015). Weste...
	Each way of knowing serves perceptions and answers questions developed under their unique research paradigm. As aforementioned, LEK is heterogenous and varies from place to place. Still, many Indigenous scholars have come to an agreement on three core...
	Respect is the acknowledgement and appreciation of diverse knowledges amongst their own bounds. Each creature is in search of its own truth, and neither is inherently superior to another. Leanne Simpson states, “human beings are least important in the...
	Relationality is seeing the world as interrelated pieces of a subjective whole. Nothing exists by itself, and everything affects everything. Shawn Wilson shares that Cree language holds no word for the stand-alone “grandmother” – it is only paired wit...
	Reciprocity emphasizes the importance of equal give-and-take, honoring the Earth for its gifts to humanity. As a part of Indigenous research, reciprocity also means that knowledge-sharing should be reciprocal. If communities are offering their knowled...
	The following are common aspects of LEK that may change the way ecology is interpreted between communities and research institutions.
	Orality: Knowledge is developed and passed both generationally and horizontally by socialization: stories, songs, dances, and experiential learning. Without socialization, community roles and practices can come to a standstill. Parlee and Berkes, two ...
	In this Band, some women had been harvesting berries in the same region for three generations (Parlee et al. 520). Similarly, in one interview, we asked Marc Brown, a fisherman on the James River, if he’d like to share any memories or stories about fi...
	Non-linearity: While Western science is monochronic and frames knowledge in defined, linear timescales, LEK is dynamic and ever-growing. Time, stories, and practices in certain Indigenous cultures may be non-linear. The Popol Vuh, the Mayan Kich’é Cre...
	Consciousness: Hart, an Indigenous scholar, adds that ecological observations are not solely made in the conscious realm: dreams, visions, and prayers are recognized forms of knowledge-gathering (11). Reflections of the researcher in relation to the r...
	Western and Indigenous research paradigms diverge greatly, as they are based in different fundamental curiosities. They also converge greatly, as both have a keen eye for the wellbeing of their ecosystem and a fine-tuned process for illuminating some ...
	The Smithsonian and other environmental institutions in the U.S. have made tremendous strides towards intersectionality with the reduction of fortress-style protection and acknowledging the value of humans in maintaining an ecosystem. In facing contem...
	4. Parties can Collaborate on Different Levels
	When scientific organizations set forth to initiate a partnership with communities, it is important to clearly delineate thus, expectations, roles, and responsibilities be clearly delineated. Tipa and Welch have laid out some types of collaboration an...
	An informative collaboration entails minimum contact & discussion. The scientific organization (e.g. the Smithsonian) would inform a community of a conservation project—proposed, designed, executed, and interpreted without the input of local voices. T...
	In 2007, the Mexican government aimed to fund sustainable energy in the Isthmus of Tehuantepec by developing windmills on land
	that was leased out by farmers and Indigenous peoples in the region. The government did not consider local input nor was their project designed to acknowledge locally identified concerns. Though consent forms were signed (with intimidation, according ...
	Agencies that consult with communities on ecological projects may elicit a community’s concerns and suggestions but are not obligated to implement them in the project design. Local voices are therefore not as influential as scientists in the project’s...
	We interviewed a scientist at the Virginia Institute of Marine Science (VIMS) about his project’s use of local knowledge. In his perspective, local knowledge from elders and historical data can give scientists clues of spatial context and “is extremel...
	VIMS continues to collaborate with commercial fishermen along VA rivers to increase the data scope in monitoring shad and herring populations. The fishermen sell their catch to VIMS, who in turn provide a subsample of biological data (length, weight, ...
	Most US. scientific institutions find themselves working with local partners through communicative relationships. This relationship aims to address locals’ concerns, and their input is considered while developing the project. However, the final design...
	Marc Brown’s family had fished for shad for over six generations before Brown opened a marina. He told me a story about a resource manager who claimed to know as much about the shad fishery as Brown did. Brown challenged the manager that whoever had t...
	“You can’t manage a fishery. [The scientists] say, ‘we’re going to go every Monday of that month.’ The fish can come in here the rest of them days. But nobody has ever started the 20th of February, went through the whole season, and calculated. Nobody...
	For Brown, fishery management is more than just monitoring and regulations. It is deeply personal and emotional, touching many more aspects of life than the resource managers might have imagined. He articulated his frustrations with his knowledge and ...
	Co-management is recognized by Indigenous and non-Indigenous scholars as a more power-equal relationship. As the name suggests, both communities and organizations co-design every step of the process, from identifying the research question and developi...
	Importantly, the results from a co-management-driven project fulfil a community need or empower a community to continue meaningful work (Hart 9). As evidenced by Brown’s impassioned comments, WSEK institutions may not understand the depth and breadth ...
	Pinkerton identified seven criteria for a successful fisheries co-management project (p. 2372-2374, adapted with permission):
	The application of Pinkerton’s criteria will vary based on specific project conditions (they may be unnecessary or even unhelpful). Generally, communities are devolved equal decision-making power and the projects employ new methodologies to expand the...
	ethics and importance of place (Pinkerton, 2372). Consequently, a co-management regime is best applied to a localized area, where community members can track resources within their own contexts. It would not be as appropriate when projected to a arger...
	Hegemonic worldviews in the U.S. often consider relationships on a binary scale, where WSEK and LEK are seen as perfect opposites (Reid et al. 2021). In contrast, the Aotearoa/Māori philosophy of Waka-Taurua (“double canoe”) reflects that two things...
	Degrading socio-ecological health in the Slave River Delta in Northwest Canada led to the formation of the Slave River Delta Partnership (SRDP) with actors of diverse cultural backgrounds, including First Nations and Métis peoples (Reid et al., p. 251...
	Designing an effective, respectful partnership is a long process that involves a complex balancing of ethics and thoughtful decisioning. How is accountability maintained on community-wide and bureaucratic scales? What sorts of goals and responsibiliti...
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