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ABSTRACT  

 
 

The term Traditional Ecological Knowledge (TEK) is generally interpreted as the 

knowledge held by Indigenous communities about their environment and the cultural 

frameworks in which such knowledge is transmitted.  There is no universally accepted definition 

of TEK and interpretations can vary between Western and Indigenous lenses. TEK as an 

academic field has gained a vast literature base; however, there is a dearth of literature in the 

wildlife field that expresses TEK through an Indigenous lens. There has been growing attention 

on TEK in the wildlife profession, warranting further exploration of how Indigenous and 

Western scientific paradigms may be used together in natural resources conservation.  Herein, I 

present my doctoral research, where I focused on a culturally sensitive approach in the pursuit of 

TEK studies.  I conducted interdisciplinary research with the Yurok Tribe of northwestern 

California in two parts: (1) a human dimensions study where I interviewed Yurok people 

regarding TEK and their relationship with wildlife and (2) a wildlife survey on Yurok ancestral 

lands where I used genetic analyses of scats as a noninvasive method for determining species 

presence and diet.  In addition, I developed a synthesis document regarding historical aspects of 

Indian Country in the United States and philosophical contexts of TEK as science to facilitate 

dialogue regarding cultural sensitivity in wildlife research with a TEK component.  During an 

internship with the National Park Service (NPS), I developed a guidance document to provide 

resources regarding TEK in wildlife conservation and a case study detailing how I navigated my 

doctoral research.  My dissertation consists of five manuscripts, each formatted for a specific 

journal or the NPS.  
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CHAPTER 1 – INTRODUCTION   

POSITIONALITY 
 

Nak new Seafha Ramos.  Ne nuemee peechowos wew aawok Walter Frye.  Ne kuchos 

wew aawok Donna Martin.  Nepsech wew Jose Ramos essee necheck wew Marion Frye.  Ahpah, 

Ernr’, esee Weitchpus mey’ wo-mey-chok. 

I have provided names of family members and my Yurok ancestral villages, as is 

customary in Yurok culture.  Although I have introduced myself in the Yurok language, I would 

like to also acknowledge my Karuk and Chicana ancestry: my mother is American Indian (Yurok 

and Karuk) from California and my father is from Puerto Vallarta, Mexico.  I am a Yurok tribal 

member and I have worked closely with the Yurok Tribe to develop this research.  I approached 

the Yurok Tribal Council in 2009 to ask whether they would support the development of 

research focusing on Yurok culture and wildlife, in my pursuit of a PhD degree.  Upon Council 

approval of potential research, I entered the doctoral program in 2010, majoring in Natural 

Resources Studies and minoring in American Indian Studies.  

PRESENT STUDY 
 

The term Traditional Ecological Knowledge (TEK) is generally interpreted as the 

knowledge held by Indigenous communities about their environment and the cultural 

frameworks in which such knowledge is transmitted.  There is no universally accepted definition 

of TEK and interpretations can vary between Western and Indigenous lenses. TEK as an 

academic field has gained a vast literature base; however, there is a dearth of literature in the 

wildlife field that expresses TEK through an Indigenous lens. There has been growing attention 

on TEK in the wildlife profession, warranting further exploration of how Indigenous and 

Western science may be used together in natural resources conservation.   
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I conducted my research with the Yurok Tribe (hereafter “Tribe”), also known as Pu-lik-

lah, Ner-er-ner, or Petch-ik-lah, of northwestern California.  The Tribe formally organized its 

government in 1993 and developed its wildlife management program in 2008.  While the Tribe 

as whole strives to operate within the cultural framework, it can be challenging given 

contemporary jurisdictional boundaries, laws and polices, and the difference in natural resources 

management regimes between the Tribe and other entities.  Wildlife are important to Yurok 

culture in myriad ways, from birth to death and beyond.  Herein, I present my doctoral research, 

consisting of five papers, where I focus on a culturally sensitive approach in the pursuit of TEK 

studies.  First, I explore historical aspects of Indian Country in the United States and 

philosophical contexts of TEK as science to suggest that wildlife researchers interested in TEK 

consider equitable and culturally sensitive approaches in this field.  Second, I explore how, for 

Yurok people, TEK as a way life serves as an avenue for Yurok to maintain their relationship 

with wildlife and fulfill their purpose and philosophy of creating balance in this world.  Third, I 

present a wildlife survey on Yurok ancestral lands with implementation of culturally sensitive 

methods, such as noninvasive sampling.  In my final two papers, I provide documents prepared 

during my internship with the National Park Service (NPS): (1) a resource guide for NPS 

wildlife biologists who may wish to learn about TEK and (2) a case study detailing my personal 

experiences in navigating my doctoral research.          

HLKELONAH UE MEYGEYTOHL 
  

Hlkelonah ue meygeytohl - “To take care of the earth” - encompasses ceremonial and 

spiritual practices as well as physical natural resources management and conservation.  I thank 

Yurok language teachers for their time in discussing concepts of my research in the Yurok 

cultural worldview, resulting in the use of this phrase in the title of my dissertation.    
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DISSERTATION ORGANIZATION 
 

The details of this research are presented in the appended manuscripts and supplementary 

documents.  Here, I provide the title of each manuscript and the abstract or a brief description. 

Appendix A 
 

Historical and Philosophical Contexts for Culturally Sensitive Approaches to Traditional 

Ecological Knowledge Research in Wildlife Conservation 

Author:  Seafha C. Ramos 

Formatted for the peer-reviewed journal “Wildlife Society Bulletin” 

 

Abstract 

The term Traditional Ecological Knowledge (TEK) is increasingly being used in the 

wildlife profession.  Researchers pursuing efforts in the TEK field have taken various 

approaches, while the understanding of what TEK is and in which circumstances and how to use 

it remain unclear.  In such TEK research efforts, an understanding of the historical and legal 

context of Indigenous communities in the United States and the wildlife profession is of 

importance.  Further, the philosophical question of whether TEK is “science” seems to be a 

persistent uncertainty in TEK literature, potentially leading to inequitable approaches to research 

with Indigenous communities.  I provide an historical context for Indian Country and the wildlife 

field and explore literature related to terminology such as TEK, Indigenous Science (IS) and 

Western Science (WS).  I pose ideas for consideration to advance dialogue regarding the TEK 

discourse in the wildlife profession.  Increased awareness surrounding these areas may lead to 

further developments in culturally sensitive wildlife research with tribes. 
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Appendix B 

 
Traditional Ecological Knowledge Through the Yurok Cultural Lens 

Authors:  Seafha C. Ramos and Tiana M. Williams-Claussen  

Formatted for the peer-reviewed journal “Human Ecology” 

 

Abstract 

Traditional Ecological Knowledge (TEK) has been used in wildlife management; 

however, there can be challenges in cross-cultural communication and understanding.  We 

interviewed Yurok and Yurok-affiliated people about their relationships with wildlife, the role of 

wildlife in the Yurok worldview, and what TEK is to them.  In our analysis of the interviews, we 

identified themes such as knowledge sharing, the purpose of Yurok people, and how TEK and 

wildlife are conceptualized through the Yurok cultural lens.  Results are described in terms of 

social ecological resilience, with wildlife contributing to Yurok resilience and adaptation.  Our 

study may allow Yurok tribal wildlife managers, Western-trained biologists, and others to 

consider the implications of Indigenous worldviews and culture in TEK initiatives in the wildlife 

field.   
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Appendix C 
 

Genetic Analysis of Scats from a Noninvasive Wildlife Survey on Yurok Tribe Ancestral Lands 

Authors:  Seafha C. Ramos and Melanie Culver 

Formatted for the peer-reviewed journal “Northwestern Naturalist” 

 

Abstract 

We designed a wildlife survey on Yurok reservation and ancestral lands, located in 

northwestern California, with an emphasis on cultural sensitivity. The Humboldt marten (Woh-

pey-roks; Martes caurina humboldtensis) and Pacific fisher (Le’goh; Pekania pennanti) are 

considered species of concern and are culturally significant to Yurok. Due to the potential 

competition for food and other resources between the woh-pey-roks, le’goh, bobcat (Chmuuek; 

Lynx rufus) and gray fox (Wer-gers; Urocyon cinereoargenteus), these four mesocarnivores were 

the focal species of our study. Our overarching goal was to design, conduct, and report our 

wildlife survey with the Yurok cultural framework taken into consideration at each phase. We 

used scat identification, via genetic analyses, as a noninvasive and culturally sensitive method to 

survey for wildlife presence. Our primary research aim was to assess species presence on roads. 

Our secondary aim was to identify mammalian prey in the diet of the focal species. We detected 

eight depositor species, including chmuuek and wer-gers; we did not detect woh-pey-roks or 

le’goh as depositor species. However, we identified woh-pey-roks in the diet of chmuuek, 

demonstrating an instance of intraguild consumption. Our study exemplifies how wildlife 

monitoring may be designed to fit into a tribal cultural framework and our collaborative 

approach may be utilized in other geographic areas, such as lands under tribal jurisdiction and 

public lands of cultural significance to tribes.  
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Appendix D 
 

Introduction to Traditional Ecological Knowledge in Wildlife Conservation 

Authors:  Seafha C. Ramos, Tanya M. Shenk, and Kirsten M. Leong  

Formatted for National Park Service publication 

 

Excerpts from the Executive Summary 

Herein, information is provided about the relationship between the National Park Service 

and federally recognized tribes.  TEK is described, as well as how it has been applied in natural 

resources research and management, particularly in wildlife conservation. This report also 

describes best practices for working with tribes, as provided in published literature from other 

federal agencies.   

It is worth exploring how TEK and Western Ecological Knowledge (WEK) are 

conceptualized by various groups and, perhaps on a case-by-case basis, ask whether it is 

appropriate to integrate them in non-tribal management initiatives.  In addition, there may be 

unintended consequences from the collection of TEK information and so consideration of the 

potential impacts of each project is important.  In approaches outside of Indigenous 

communities, thinking of TEK as a knowledge base that can be “integrated” into WEK may 

actually be reinforcing Western cultural biases and work against full community involvement in 

managing natural resources.  Indigenous practices of conservation differ from Western 

conservation in context and motive.  It may beneficial to think about Indigenous and Western 

science as complementary paradigms and consider the role of TEK in potential facilitation of 

cross-cultural and cross-situational collaboration. 
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The purpose of the report is to assist Western-trained wildlife biologists and ecologists in 

developing an understanding and awareness of what TEK is, tribal issues and concerns regarding 

TEK, as well as applications of TEK studies in wildlife conservation and management.  To work 

effectively with tribes and to fully engage with the information in this document, one should be 

aware of not only historical and legal issues, but also cultural contexts and be willing to consider 

multiple knowledge systems as valid.  As the methods for documenting TEK are derived from 

the social sciences, ecologists may prefer to engage social scientists to conduct actual research 

documenting TEK. Ecologists should, however, be aware of the variety of methods available and 

their associated strengths and weaknesses for promoting substantive interchange.  Increased 

attention to tribal worldviews and relationships with wildlife in TEK research could reduce 

misunderstandings about tribal natural resource perspectives.  Exhaustive material on Federal 

Indian Law, consultation procedures, and TEK literature is beyond the scope of this document, 

but suggested additional resources are provided for the reader.  This report is a living document, 

intended to be an introduction of concepts, which can be revised to include changes in policies 

and additional examples of TEK in wildlife conservation.    
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Appendix E 
 

Navigating Culturally Sensitive Wildlife Research: 

Experiences of a Yurok Tribal Member Pursuing a Doctoral Degree 

Author: S. C. Ramos 

Formatted for National Park Service publication, 

to be submitted with the manuscript in Appendix D 

 

Brief Description 

I present my empirical process and approach to TEK research, illustrating the weaving of 

Indigenous science (IS) and Western science (IS) as I navigated challenges and questions.  I 

approached my research with the understanding that IS and WS are equally valuable.  First, I 

provide background information about the Yurok Tribe, including neighboring jurisdictions and 

collaborators for my research.  Second, I explore several aspects of my PhD research experience. 

I discuss items such as the establishment of a network, finalizing the research topics and 

methods, navigating various approval processes in the Tribe, a timber company and university.  

Third, I provide considerations I made in research implementation, data analysis, and reporting.  

I conclude with a discussion regarding factors that I consider essential in wildlife studies with a 

TEK component.  Although I organize my research proposal into strictly “Western-based” and 

“Indigenous-based” components and had so clearly delineated the two paradigms, ultimately, I 

cannot identify exactly where those delineations are in my research.  Thus, my intent is to 

describe my approach rather than explain how to pursue research with a particular lens. 
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APPENDIX A – HISTORICAL AND PHILOSOPHICAL CONTEXTS FOR 
CULTURALLY SENSITIVE APPROACHES TO TRADITIONAL 

ECOLOGICAL KNOWLEDGE RESEARCH IN WILDLIFE 
CONSERVATION  

 
Paper was prepared to submit to the peer-reviewed journal  

“The Wildlife Society Bulletin” 
 
April 22, 2016 
 
Historical and Philosophical Contexts for Culturally Sensitive Approaches to Traditional 
Ecological Knowledge Initiatives in Wildlife Conservation  
 
RH:  Culturally sensitive approaches to TEK 
 
SEAFHA C. RAMOS, School of Natural Resources and the Environment, University of 
Arizona, Environment and Natural Resources 2, Tucson, AZ, 85721, USA 
 
 
 
KEY WORDS Indigenous science, Western science, wildlife profession. 
 
ABSTRACT   
 
 The term Traditional Ecological Knowledge (TEK) is increasingly being used in the 

wildlife profession.  Researchers pursuing efforts in the TEK field have taken various 

approaches, while the understanding of what TEK is and in which circumstances and how to use 

it remain unclear.  In such TEK research efforts, an understanding of the historical and legal 

context of Indigenous communities in the United States and the wildlife profession is of 

importance.  Further, the philosophical question of whether TEK is “science” seems to be a 

persistent uncertainty in TEK literature, potentially leading to inequitable approaches to research 

with Indigenous communities.  I provide an historical context for Indian Country and the wildlife 

field and explore literature related to terminology such as TEK, Indigenous Science (IS) and 

Western Science (WS).  I pose ideas for consideration to advance dialogue regarding the TEK 

discourse in the wildlife profession.  Increased awareness surrounding these areas may lead to 

further developments in culturally sensitive wildlife research with tribes.   
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The term “Traditional Ecological Knowledge” (TEK) came into widespread use in the 

1980s (Inglis 1993), with the earliest systematic studies conducted by anthropologists.  A 

commonly cited definition of TEK is “a cumulative body of knowledge, practice, and belief, 

evolving by adaptive processes and handed down through generations by cultural transmission, 

about the relationship of living beings (including humans) with one another and with their 

environment” (Berkes 2012).  However, there is no universally accepted definition (Berkes 2012; 

Whyte 2013), leading to various understandings of what TEK is and how it should be used.  

Increased appreciation of ethnoecology in the late 1950s paved the way for the acceptance of 

traditional knowledge in many Western academic fields; researchers in applied ecology and 

resource management fields such as wildlife and forestry have gained interest more recently 

(Inglis 1993).  Many researchers have focused on utilizing TEK and combining it with Western 

Science (WS; Huntington 2002; Nadasdy 1999), some advocating that the biological data from 

TEK should be tested before being included in management plans (Gilchrist et al. 2005).   

Examples of TEK research are found in forestry (Klooster 2002; Cheveau 2008; Trosper 

and Parrotta 2011), fire ecology (Kimmerer and Lake 2001) and fisheries (Menzies 2006). There 

has been growing attention on TEK in the wildlife profession (The Wildlife Society 2010), 

exemplified in projects with polar bear (Ursus maritimus)  and caribou (Rangifer tarandus; 

Dowsley and Wenzel 2008, Polfus et al. 2014).  Agencies such as the United States Fish and 

Wildlife Service have websites providing resources on TEK 

(http://www.fws.gov/nativeamerican/traditional-knowledge.html).  Researchers pursuing TEK 

initiatives in the wildlife field have taken various approaches (Darimont et al. 2005; Gilchrist et 

al. 2005; Polfus et al. 2014; The Wildlife Society 2010; Reo and Whyte 2012), while the 

understandings of TEK remain varied (McGregor 2004, Whyte 2013).  
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There are many conceptual and practical challenges in pursuing TEK initiatives, 

impacting the approaches wildlife researchers might develop.  For example, management 

approaches have included documentation of only the TEK information that benefits and 

conforms to the WS paradigm.  Such approaches can be perceived as detaching TEK from 

cultural contexts, being more exploitative than collaborative, and have been described as 

“distillation” (Nadasdy 1999).  Further, there is potential for TEK to be used for purposes that 

conflict with TEK holders’ worldview and cultural practices, or for purposes they would not 

support.  For example, if a marine protected area, with harvest restrictions, results after an 

Indigenous community shares TEK information, would the community be supportive of such 

action (Shackeroff and Campbell 2007)?  

Oftentimes, a TEK study must be conducted separately from a wildlife study, as social 

science methods are more appropriate than biophysical science methods in documenting TEK.  

This results in the need for interdisciplinary research (Shackeroff and Campbell 2007); however, 

wildlife professionals may be unfamiliar with social science methods (Huntington 2000), 

particularly cultural sensitivity, and how to employ them when working with Indigenous 

communities (Huntington 2000).  Therefore, TEK initiatives may require significant time and 

resources (Shackeroff and Campbell 2007).  Cross-cultural interactions may cause discomfort for 

researchers and community members (Huntington 2000).  Community members might resist WS 

approaches altogether (Dowsley and Wenzel 2008) and may be reluctant to share information 

with people outside of their community (Huntington 2000).  Further, Western wildlife 

management techniques may be in conflict with an Indigenous community’s traditional values 

(Byers 1999).   
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Although tribes retain the jurisdiction to manage wildlife, historical and contemporary 

federal law and policy issues impact tribal communities to various degrees.  An awareness of the 

historical context of Indian Country as it relates to Federal Indian Law and wildlife management, 

as well as, consideration of the philosophical context of the various stances on whether TEK is 

“science” might facilitate the development of more equitable approaches for using TEK and WS 

together in wildlife research.  Herein, I present a synthesis of literature highlighting historical 

and philosophical contexts that may be beneficial to wildlife professionals when pursuing 

research with a TEK component.  

I also explore commonly utilized terminologies in the philosophical contexts of 

“science.”  Scholars agree that TEK includes a spiritual component (Berkes 2012; McGregor 

2004; Huntington 1998); is TEK “science”? If TEK is science, why is it not explicitly stated as 

such? If TEK is not science, how will wildlife professionals move forward with work in the 

growing TEK field with Indigenous communities who do believe TEK is science?  Does it 

matter if TEK is considered science, so long as management objectives and approaches are 

equitable?  How can research with a TEK component be conducted in a culturally sensitive 

manner?  Although these philosophical topics surrounding TEK and science have been visited 

numerous times in the literature, there seem to be continued areas of disconnect and 

consideration of them may be fruitful due to the recent advancement of TEK in the wildlife 

profession.  I conclude with a discussion regarding cultural sensitivity in wildlife research with 

Indigenous communities.  This paper may be of interest to agency wildlife biologists who work 

with Tribes, professors, and upcoming wildlife professionals who are preparing for a field with 

increased collaboration between Tribes, universities and agencies.    
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HISTORICAL AND LEGAL CONTEXT OF THE WILDLIFE PROFESSION AND 

INDIAN COUNTRY 

Natural resources management in America originated largely in the 1900s and was 

initially directed toward commodity use (Knight 1996).  Many people believed wildlife was for 

hunting (Knight 1996) but, over time, there was a general recognition that wildlife was steadily 

declining and must be rationed.  Often associated with the publication of Aldo Leopold’s 

landmark text, Game Management in the 1930s, wildlife management emerged as a science and 

profession in the United States.  Professionals eventually came to realize that wildlife are 

renewable and with wise management can be perpetuated indefinitely (Bolen and Robinson 

2003).   

During the colonization of North America and expansion of the United States, Indigenous 

peoples were often dispossessed of the resources that formed the foundation of their economic 

and spiritual sustenance (Cronin and Ostergren 2007).  While the wildlife profession was 

growing, Indigenous peoples were facing cultural genocide and direct assaults on identity and 

ways of life through periods of time known as eras in Federal Indian Law (Getches et al. 2005).  

For example, during the Allotment and Assimilation Era (1871-1928), federal policy was enacted 

to “civilize” Indians.  The Dawes Act was passed in 1887, where the executive branch of 

Congress was authorized to survey and parcel out Indian lands for the purposes of agriculture or 

grazing, selling “surplus” to non-Indians (Greenwald 2002; Getches et al. 2005).  Allotments 

were assigned to individual Indians, with U.S. citizenship conferred upon allottees after a 25-

year trust period.  Citizenship was also granted to any other Indian who had abandoned their 

tribe and adopted “the habits of civilized life.”  U.S. Indians as a whole were not granted 

citizenship until the passing of the 1924 Citizenship Act.  In a 1934 memorandum sent to the 
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Senate and House Committees on Indian Affairs, it was noted that the total of Indian land 

holdings had been cut from 55,846,618 ha in 1887 to 19,424,910 ha in 1934 (Getches et al. 

2005).  During this era, Indian children were forced into the Bureau of Indian Affairs boarding 

school system, where they were not permitted to see their parents, relatives or friends.  Anything 

Indian – dress, language, religious practices, even outlook on life was uncompromisingly 

prohibited.  Such aims of the system were modeled to “kill the Indian in him and save the man” 

(Getches et al. 2005; Simpson 2004).   

The history of the treatment of American Indians persists in the memories of those 

communities as they recover from cultural genocide.  The approaches that researchers take are 

critical because they have the potential to either threaten or support the persistence of TEK in its 

true meaning for Indigenous peoples.  Approaches to TEK research may harm Indigenous 

communities in the long term by perpetuating entrenched inequities between Western-trained 

scientists and Indigenous scientists.  Understandings of “TEK” that neglect the linkage between 

history and the current state of Indigenous knowledge systems, and which exclude cultural 

context and spirituality, are interpreted by some scholars as continued oppression and assault on 

cultural survival (Simpson 2004).  It is also important to realize that many Tribes are currently 

making efforts on a variety of fronts, including natural resources management, to improve the 

health and wellbeing of their communities.  

On an international level, the United States endorsed the United Nations Declaration on 

the Rights of Indigenous People in 2010.  The declaration states Indigenous peoples have the 

right to “…maintain, control, protect and develop their cultural heritage, traditional knowledge, 

and traditional cultural expressions, as well as the manifestations of their sciences, technologies 

and cultures…knowledge of the properties of fauna and flora, oral traditions…They also have 
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the right to maintain, control, protect and develop their intellectual property over such cultural 

heritage, traditional knowledge, and traditional cultural expressions” (United Nations 2008).  

Currently in the Era of Self-Determination (Getches et al. 2005), Tribes in the United States 

maintain a wide breadth land management activities within their jurisdictions (Cronin and 

Ostergren 2007).  TEK, as interpreted by Indigenous peoples and including all of its interrelated 

levels is vital to the survival and continuance of Indigenous cultures.  Indigenous self-

determination is critical because it facilitates the renewal and survival of TEK (Simpson 2004).  

Today, Indian Country (excluding Alaska) includes approximately 21.5 million ha, 

managed by tribes and the federal government in varying combinations (Czech 1995).  Tribes 

retain a level of self-governance, operate businesses and exercise hunting and fishing rights 

within their jurisdictions (Czech 1995).  Even though tribes in the United States have jurisdiction 

within lands deemed as “Indian Country,” one challenge for many TEK practitioners concerns 

access to traditional use areas.  In resource management, TEK practitioners use multiple-species 

management across multiple habitat types.  Often, this holistic worldview of resource 

management is expressed in phenological calendars.  For example, the observation of the 

flowering of a particular plant species can indicate when to engage in harvesting another species 

or to perform a land management action.  The rotation of harvest areas allows wildlife species 

time to recover and is widely practiced.  However, the institution of a private property system 

prohibited access to usual and accustomed resource gathering areas imposes obstacles to TEK 

practitioners’ ability to rotate harvest areas (Senos et al. 2006).  When jurisdictional issues come 

into account, it is important that non-tribal wildlife managers be cognizant of how the legal 

context may inhibit the willingness of Indigenous peoples to share TEK information for areas 

they cannot access to perform land management activities.  
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WHAT’S IN A NAME? PHILOSOPHICAL CONTEXT OF TEK AS SCIENCE 

As Indigenous Science (IS) and TEK are becoming more widely used in many natural resource 

fields, it is important to explore the meanings of the terms and consider how those meanings 

influence how one may approach TEK research.  The word “science” is related to the Latin terms 

scientia and scio, meaning “to know” (Snively and Corsiglia 2001; Wronka 1993).  Modern 

science, now internationally recognized, took on much of its present character in Western Europe 

during the scientific revolution of the sixteenth and seventeenth centuries (Snively and Corsiglia 

2001).  A distinctive origin and worldview give modern science its “Westernness” and it is, 

therefore, often referred to as “Western science” (WS).  The "truths" of WS are intrinsically 

limited to those processes that can be investigated by experiments or tests (Sagasti et al. 1994); 

science has been described as “replicable observation, description, prediction, and 

experimentation related to the physical world” (Baker 1996).  Disciplines such as ecology were 

developed to unite both science and philosophy in a more holistic fashion, in efforts to 

understand various crises such as pollution, overpopulation, climate change, etc.  However, the 

focus on objectivity, logic, and testing remains fundamental (Molles 2010).  Knowledge 

production in WS is embedded in a distinct social system and institutional framework.  

Internationally, science came to be identified as a combination of experimentation and logic.  As 

WS is a kind of knowledge production that takes place in specifically designated institutions, it is 

a form of understanding that is considered legitimate and professional within a particular kind of 

society (Sagasti et al. 1994).   

Philosophies are culturally relative, based in the worldview of the culture from which 

they come.  Many people have been taught that only one science and one philosophy exist.  
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Some scholars have perceived science as a way of understanding the world and a way that 

human beings have evolved to try and explain and understand existence in time and space and 

relationships.  In this perspective, every culture has science (Cajete 1999).  Some scholars 

contend that WS is one of many sciences in the world (Ogawa 1995) and others have asked 

whether WS is the only science and is science an exclusive invention of Europeans, or have 

scientific ways of thinking and viable bodies of scientific knowledge also emerged in other 

cultures (Snively and Corsiglia 2001)?  It has become increasingly common to explore WS along 

with other belief systems and ways of knowing.  In the field of ethnoecology, researchers study 

systems of knowledge developed by a given culture to classify plants and animals.  For example, 

native names of species and descriptions of habitats can be documented.  Ethnoecology also 

includes noting species that were and continue to be important to Indigenous peoples and their 

role in supporting cultural practices such as ceremonies, stories, and songs (Charnley et al. 

2008).   

The philosophical questions of whether TEK is “science,” how the concepts of TEK and 

“science” are related and whether there is a basis for distinguishing TEK from “science” at all 

continue to be discussed in the literature (Whyte 2013).  Since Indigenous cultures have made 

significant contributions to science, then surely there are different ways of arriving at legitimate 

knowledge.  Without knowledge, there can be no science (Snively and Corsiglia 2001).  

Indigenous peoples offer alternative modes of interacting with the environment, both practically 

and cognitively.  IS has also been called “Native science” and has been described to encompass 

all of the kinds of knowledge that are part of an Indigenous mindset, which is essentially 

relational.  Thus, for many Indigenous scientists the terms “knowledge” and “science” are used 

interchangeably (Cajete 1999).  However, the consideration of the existence of IS is potentially 
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contentious because it may represent a clash of perception and experience with many who 

identify with WS (Baker 1996).  Many people acknowledge the existence of Indigenous art, 

music, and literature but fail to accept the existence of IS (Cajete 1999; Snively and Corsiglia 

2001).  There are scholars who have explicitly argued that TEK is not science.  One reason for 

this stance is that anecdotal evidence and stories in orally transmitted information over 

generations cannot be tested.  Further, in their view, science should not be regarded as a belief 

system.  If TEK is science, there is concern that mythology, and possibly religion, may enter the 

scientific discourse (Warwick 2010).  Arguably, many Indigenous peoples find 'Indigenous 

science' a reality and legitimate way of knowing (Baker 1996; Cajete 1999).   

Both WS and IS consist of a set of explanations which seek to make sense of the world 

(Baker 1996), resulting from the same general intellectual process of creating order out of 

disorder (Berkes 2012), and which are consistent with a particular worldview and cultural 

perspective.  Through a process of theory, experimentation and replication IS explanations have 

been validated and have become part of the oral tradition of a specific Indigenous group.  IS is 

almost always relational in that it recognizes the role of the individual in the group, and the 

group in its environment (Baker 1996).  Processes of science that include rational observation of 

natural events, classification, and problem solving are woven into all aspects of Indigenous 

cultures.  Expressions of scientific thinking are abundant throughout Indigenous agriculture, 

astronomy, fire ecology, and other knowledge areas.  IS is remembered sensory information that 

is usually transmitted orally in descriptive names and in stories where abstract principles are 

encapsulated in metaphor.  IS is essentially theistic and spiritual; it is not so much a body of 

knowledge as it is a way of perceiving the world (Baker 1996).  IS is most akin to the WS 

disciplines of environmental science or ecology.  The understanding Indigenous peoples have of 
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these concepts within their cultural contexts is a very particular and profound relationship to the 

world (Cajete 1999).   

Many biologists, ecologists, botanists, and others have extended research inquiries into 

TEK, which is considered a branch of IS, as well as, Western ecological science (WES; Snively 

and Corsiglia 2001).  Scholars have suggested TEK can be thought of as documented 

ethnoscience enriched with analyses and explication provided by natural science experts (Snively 

and Corsiglia 2001).  There is a tendency to strive to develop one universal definition of TEK 

that will serve every context in which it is applied.  However, delineating such boundaries may 

increase the likelihood of controversial approaches to TEK research, as there are different 

assumptions that may come with various definitions that have been presented in the literature.  

The concept of TEK may be understood as a collaborative one; it serves to invite diverse 

populations to continually learn from one another about how each approaches the very question 

of what “knowledge” is and how these various approaches can be used together to better steward 

and manage natural resources (Whyte 2013). 

TEK has four overlapping and interrelated levels: 1) local knowledge of the environment; 

2) resource management practices; 3) social institutions that guide management practices; and 4) 

worldviews that influence the way people understand and act on their environments.  There have 

been cases where human migrations have led to extinctions of species due to hunting and 

landscape changes (e.g. extinctions on islands such as Madagascar and New Zealand).  However, 

human ecologists have argued that there is a distinction between invaders and natives, such that 

over time natives tend to co-evolve with their environment.  Eventually, a knowledge base 

develops, then practices based on such knowledge develop, and those practices will be grounded 

in institutions, such as land tenure systems (Berkes 2012).  Therefore, TEK is a complex of 
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knowledge, practice and belief that operates in an iterative and holistic system that emerges over 

time, across generations (Berkes 2012). 

For many Indigenous peoples, TEK stems directly from their cosmologies and cultural 

frameworks, denoting a system of responsibilities in active participation of natural resource 

management (Whyte 2013), often referred to as a “way of life.”  Winona LaDuke, Anishinabe 

author and community organizer, describes TEK as “the culturally and spiritually based way in 

which Indigenous people relate to their ecosystems.  This knowledge is founded on spiritual-

cultural instructions from time immemorial and on generations of careful observation within an 

ecosystem” (McGregor 2004).  As spirituality is a component of TEK, there are aspects of TEK 

that fall outside of the realm of WS (Berkes 2012).  Therefore, considerations of the worldviews 

and cultures of the Indigenous peoples with whom TEK studies are conducted are often absent 

(Nadasdy 1999).  Although morality and values influence tribal resource management systems, 

traditional belief systems of tribal communities may be the least studied aspect of TEK as 

applied to wildlife research and management (Reo 2011).     
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DISCUSSION 

Many scholars agree that TEK is, indeed, science.  It is both a branch of Indigenous 

knowledge (Berkes 2012) and WES (Snively and Corsiglia 2001).  Rooted in different 

worldviews and unequal political power between Indigenous communities and Western-trained 

scientists (Nadasdy 1999; Shackeroff and Campbell 2007), TEK and WS are not easy to 

combine.  The question remains as to how WS and TEK can be integrated – and whether such 

integration is possible or desirable (Inglis 1993).  The inclusion or exclusion of spirituality 

remains an area of separation.  Because TEK and WS are derived from two different paradigms, 

it can be difficult to equate “data” from TEK to similar function and use as WES.  Perhaps the 

goal should not be to force TEK into a WES paradigm.  Both paradigms are legitimate and each 

has its own strengths (Berkes 2012).   

It is useful to look for potential complementarities of TEK and WS.  For example, both 

TEK and WS are based on an accumulation of observations (Berkes 2012) and species 

monitoring (Senos et al. 2006).  Another area of overlap includes efforts in WES to move toward 

more holistic management, such as in landscape ecology.  Scholars in the wildlife profession 

have advocated for movements toward stewardship of land and wildlife - looking beyond 

dominion over nature and its utilitarian values for humans - and recognizing nature’s intrinsic 

values (Knight 1996).  For example, Aldo Leopold’s “land ethic” changes the role of man from 

conqueror of the land-community to a member and citizen of it.  The ethic implies respect for the 

land, which includes soils, waters, plants and animals (Leopold 1970).  Other scholars describe 

“deeper” or “transpersonal” environmental positions where personal identification with nature is 

key (Aslin and Bennett 2005).  
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There is a need for natural resource managers and policymakers to gain a clearer 

understanding of the perspectives of Indigenous peoples in TEK and natural resources matters 

(Bengston 2004).  Indigenous traditions have often been viewed and expressed through the lens 

of Western thought, language, and perception (Cajete 1999).  An awareness of the lens in which 

Indigenous peoples view science, through their voices and in their stories, may offer a path 

toward culturally sensitive approaches in TEK research.  

It has been suggested that researchers working with Indigenous peoples should strive to 

use decolonizing strategies (Simpson 2004; Smith 1999).  The development and implementation 

of ecologically meaningful and culturally sensitive approaches to wildlife management is 

important in efforts to decolonize conservation management, and such approaches have been 

used explicitly (Lyver et al. 2015).  One researcher aimed to clearly describe Inuit and Western 

understandings of Sila, a concept that had been reported in a divergent way from Inuit culture.  

While some scholars described Sila as a spiritual being, it came to be translated as “weather.”  A 

cross-cultural dialogue was used in an effort to bridge the gap between Inuit and Western 

knowledge regarding Sila, in a manner that is respectful of both paradigms (Leduc 2007). 

Some authors have discussed how TEK offers several key practices and strategies that 

may be combined with WS methods to enhance wildlife habitat and populations (Senos et al. 

2006).  However, initiatives that engage tribes and their TEK holders may only seek biological 

data that is most easily integrated into existing management structures (Dowsley and Wenzel 

2008; Nadasdy 1999).  In the territory of Nunavut in northern Canada, Indigenous knowledge has 

been directly applied in setting hunting quotas of polar bears (Ursus maritimus) and has become 

an integral element of polar bear co-management.  Yet, cultural understandings and values of 

Inuit peoples seem to have not been fully included in co-management structures.  Inuit peoples 
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have expressed strong interest in participating in wildlife management, but in a culturally 

appropriate way.  Researchers encourage dialogue and exploration of the linkage of all levels of 

TEK in Inuit cultural understandings and how the Inuit approach the Nunavut co-management 

system for polar bears.  Such efforts may facilitate effective integration of Inuit cultural views 

into management (Dowsley and Wenzel 2008).   

Increased attention to tribal belief systems may benefit TEK-related initiatives by 

facilitating understanding about tribal perspectives of natural resources (Reo 2011).  As periodic 

restrictions on wildlife harvest are often codified and ritualized into cultural and spiritual 

practices (Senos et al. 2006), spirituality contributes to IS and tribal wildlife management.  For 

example, researchers interviewed tribal hunters on the Lac du Flambeau Indian Reservation in 

north central Wisconsin to explore the traditional moral code that informs hunting-related 

behaviors and judgments.  The importance of spirituality as a component of TEK is exemplified 

in the Ojibwe’s strong belief in a spiritual realm and, when taking the life of a deer, giving 

thanks and asking forgiveness and permission to do so (Reo and Whyte 2012).  Another group of 

researchers collaborated with the Southern Paiute (“Nuwuvi,” meaning “the people”) to develop 

a framework that fosters Nuwuvi ecological knowledge and place-based spirituality pertaining to 

ancestral territory that is under federal jurisdiction.  Nuwuvi consider the Great Basin and 

northern Mojave Desert their home; they are ontologically connected to the physical landscape, 

which is personified through stories and songs.  Rather than solely documenting information, the 

researchers developed collaborative goals that extend to cultural implementation and 

environmental management.  Spiritual management, such as specialized songs and prayers in 

Nuwuvi language, is considered an essential component of overall management.  The Nuwuvi 
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conduct physical and spiritual management in tandem, with both forms reciprocally connecting 

the people with their ancestral territory (Spoon & Arnold 2012).  

Social interactions constitute part of the human context for all social science research; 

however, it is magnified in cross-cultural TEK research, where local peoples’ worldviews may 

differ dramatically from those of Western-trained researchers (Shackeroff and Campbell 2007).  

Benefits of engaging TEK include learning from TEK holders, bringing together multiple 

perspectives, and empowerment in self-determination of Indigenous communities.  TEK research 

may require extra vigilance to ensure respectful and culturally sensitive methods, the most 

powerful of which may, in some cases, be to stay out of an Indigenous community entirely.  

Successful TEK research is conducted in an ethically sound and methodologically rigorous 

manner, where goals are meaningful to both the researcher and the community (Shackeroff and 

Campbell 2007).  Insistence on a TEK component of every ecological research and management 

activity will only succeed in reducing TEK to a token, to be included in a paragraph or two, and 

then ignored (Huntington 2000).   

With all of the challenges and complexities, and in working toward more equitable 

approaches, researchers must critically evaluate their intentions for pursuing TEK initiatives 

(Shackeroff and Campbell 2007).  When a researcher makes sincere efforts to understand the 

struggle, resiliency, and complex history of a community, they may better address questions and 

approaches in a culturally sensitive way and that support Indigenous cultural frameworks.  We 

may ask questions such as: How can TEK and WES be used together respectfully (Berkes 

2012)?  What considerations and goals are important for cultural survival of Indigenous peoples?  

Does a purely “data-driven” approach do justice to Indigenous communities?  If TEK is science 
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and includes a spiritual component, why are the cultural beliefs and values of a community often 

ignored?    

Much Western education and training is meant to teach people the laws and norms of a 

culture and place, just as Indigenous elders try to teach their young people to internalize the laws 

specific to their cultural group (Aslin and Bennett 2005).  One may think of the cultural 

framework, ceremony, spirituality, and the learning of IS through cultural transmission, such as 

stories, as the “university”.  The “data” in TEK may be objectively described, but without the 

cultural infrastructure and social norms of teaching in the “university,” it may be difficult to 

maintain the information in a way that is accurate and upholds the rigor for management.   

Hesitation in the literature regarding the assertion that TEK is science is indicated by the 

use of phrases such as “TEK and science.”  Although I have used the terms “TEK” and “WS”, 

based on current usages in the literature, these connote that one is “science” and the other is not. 

As a branch of both IS and WES, TEK is science.  Perhaps “Traditional Ecological Science 

(TES)” and WES or, alternatively, TEK and “Western Ecological Knowledge (WEK),” might be 

more equitable terms in the TEK discourse.  However, the distinction between the two paradigms 

does not generate many simple options for consensus on how to define them in relation to each 

other.  Further, contemporary Indigenous environmental management often involves aspects of 

both paradigms (Whyte 2013).  I urge those who pursue TEK in their wildlife-related research to 

learn the history of Indian Country, the importance of cultural survival to Indigenous 

communities, and respect that spirituality is a component of TEK regardless of whether one 

agrees that TEK is science.  Contemplation of the questions and discussion I have presented may 

move the wildlife profession toward further dialogue regarding culturally sensitive approaches to 

conducting wildlife research with tribes.  
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Abstract 

Traditional Ecological Knowledge (TEK) has been used in wildlife management; 
however, there can be challenges in cross-cultural communication and understanding.  We 
interviewed Yurok and Yurok-affiliated people about their relationships with wildlife, the role of 
wildlife in the Yurok worldview, and what TEK is to them.  In our analysis of the interviews, we 
identified themes such as knowledge sharing, the purpose of Yurok people, and how TEK and 
wildlife are conceptualized through the Yurok cultural lens.  Results are described in terms of 
social ecological resilience, with wildlife contributing to Yurok resilience and adaptation.  Our 
study may allow Yurok tribal wildlife managers, Western-trained biologists, and others to 
consider the implications of Indigenous worldviews and culture in TEK initiatives in the wildlife 
field.   
 

 

 

Keywords:  American Indian; Traditional Ecological Knowledge; Wildlife; Yurok  
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INTRODUCTION 
 

Consideration of diverse knowledge systems can inform dialogues and enhance decision-
making capacity regarding wildlife and other natural resource issues.  Peoples’ perspectives on 
wildlife are bound to their worldviews, are culturally relative and may even be conflicting among 
different cultures (Aslin and Bennett 2000). Traditional Ecological Knowledge (TEK) has been 
applied in wildlife management, such as in polar bear (Ursus maritimus) management in Canada 
(Dowsley and Wenzel 2008).  However, even though the academic field of TEK is meant to 
describe Indigenous paradigms, it was derived in Western academia - not from Indigenous 
communities - and is often expressed through a Western lens, in Western terminology 
(Mazzocchi 2008).  TEK is commonly defined as, “a cumulative body of knowledge, practice 
and belief, evolving by adaptive processes and handed down through generations by cultural 
transmission, about the relationship of living beings (including humans) with one another and 
with their environment” (Berkes 2012), although there is no universally accepted definition.  
Indigenous scholars have noted “TEK is not just knowledge about the relationships with 
Creation, it is the relationship with Creation; it is the way that one relates…One lives TEK” 
(McGregor 2004).  For the purposes of this paper, we refrain from choosing a particular 
definition of TEK.  However, we note that TEK is a branch of both Indigenous and Western 
science (Ramos 2016) and that the pursuit of TEK research may serve as a fruitful foundation for 
cross-cultural and collaborative understanding (Whyte 2013).      

 
Although some advocate for the possible integration of TEK with Western knowledge, 

there may be a lack of awareness surrounding the challenges and sensitivities.  While the 
practical value of TEK has been widely established in the Western science discourse, the 
importance of the social and cultural frameworks in which this knowledge is rooted is not as well 
recognized.  There is a tendency to decontextualize bits of information, denying the fact that the 
meaning of any indigenous practice needs to be understood as part of a culture (Mazzocchi 
2008).  In TEK studies relating to wildlife, the stories, beliefs and values that inform Indigenous 
peoples’ worldview and specify the proper relationship between Indigenous communities and 
animals often remain unacknowledged (Nadasdy 1999, Pierotti 2010).    

 
The Yurok Tribe, located in northwestern California, formally organized its government 

and Constitution in 1993 (Constitution of the Yurok Tribe 1993).  The Yurok Tribe’s philosophy 
of land management is grounded in a desire to foster biodiversity of plants and animals native to 
its ancestral territory.  The Tribe believes that biodiversity can best be restored through wise 
management grounded in deep knowledge gained over millennia (Yurok Tribe 2005).  

 
In this research, we explore how TEK, wildlife, and the relationship between them are 

conceptualized through a Yurok cultural lens in order to provide context of the Yurok 
worldview.  We present results from informal interviews surrounding these topics with Yurok 
and Yurok-affiliated people.  The concepts we present can be considered for incorporation in the 
Tribe’s recently developed wildlife program.  Western-trained biologists in wildlife management 
may find this information beneficial in gaining a better understanding of tribal perspectives, 
which may foster fruitful collaborations between agencies and tribes. Further, this paper can be 
used in a classroom setting to demonstrate a perspective of TEK and Indigenous science related 
to wildlife, through a tribal cultural lens.   
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METHODS 

Research design and sampling 
 
Ethical concerns were addressed in the interview methodology and in accordance with 

federal law (Protection of Human Subjects, 45 C.F.R. 46 2009) via the The University of 
Arizona Human Subjects Protection Program and Institutional Review Board (IRB) process.   
The Yurok Tribe Heritage Preservation Officer was consulted to develop IRB informed consent 
documentation, the research protocol and interview questions.  The Yurok Tribal Council 
assessed and approved all materials and provided a letter required by the IRB to confirm access 
to potential facilities for conducting interviews. Although S. Ramos conducted the project under 
the IRB protocol and adhered to confidentiality agreements, the term “we” is used for 
consistency in the remainder of this paper.   

 
Beginning with the Yurok Culture Committee, Yurok Natural Resources Committee, and 

Yurok community members, we requested interviews opportunistically.  After each interview, 
the chain referral method (Heckathorn 2011) was used to identify additional potential 
participants.  We included people over the age of 18 who were of Yurok ancestry or who were 
Yurok-affiliated, meaning they were not of Yurok ancestry but were identified as knowledgeable 
about relationships among wildlife, natural resources, and Yurok culture.  Twenty people were 
included in this study; however, as some participated in groups, a total of 16 interviews were 
conducted.  To provide an avenue for preservation and transmission of information, participants 
were given the option to receive a copy of their interview transcript, donate a copy to the Yurok 
Tribe, neither or both.   
 
Interview procedures and analyses 

 
In order to capture the context of each participant’s viewpoint and experiences, it was 

necessary to use a method that adequately allowed them to freely express themselves rather than 
check off responses that may not represent the depth and breadth of their sentiments.  Further, 
the objective was to gain a deeper understanding of concepts rather than generalizations across 
the entire Yurok tribal membership.  Therefore, we conducted semi-structured interviews with 
open-ended questions, which can provide detail, depth, and an insider’s perspective (Leech 
2002).    

 
We documented each participant’s name, age category (young adult 18-35; adult 36-55; 

elder 56 and older), tribal affiliation(s), tribal village(s), and livelihood or occupation.  We 
recorded each interview with video or audio-only, according to the preference of the participants.  
When feasible, we provided a copy of the 10-question guide to participants prior to the interview 
to allow them time to formulate their thoughts.  Included were questions regarding: conceptions 
of TEK and wildlife, as well as, aspects of the Yurok-wildlife relationship.  Following 
interviews, each participant was compensated with either cheeek (contemporary currency) or 
culturally appropriate gifts such as traditional foods. Recordings were transcribed and proofread 
for accuracy.   
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Prior to analyses, we assigned a unique code, “P” for “participant” and a number, for 
each person and edited the transcripts such that the code was used in place of actual names.  We 
then printed each transcript and manually conducted the first round of coding, where we 
highlighted passages and noted potential themes and categories (Seidman 2006).   We used 
NVivo (v.11, QSR International) software to code the transcripts electronically and complete the 
analyses.  To assess ideas and themes that emerged relevant to the research aims, we reviewed 
passages of a subset of pertinent codes.  In reporting results, we edited quotes for clarity.  Due to 
the subjective nature of interview-based qualitative methods, member checking was employed to 
verify the intent and meaning of statements.  Participants were provided their interview transcript 
as well as a draft of the resulting manuscript for an opportunity to determine whether quotes or 
summaries included in the manuscript accurately represented their perspective.  In this process, 
two participants noted that it is preferable that the manuscript contains participant codes rather 
than actual names.  

 
RESULTS 

 
Participant characteristics 

 
There were 5 young adults (2 males:3 females), 3 adults (all female), and 12 elders (8 

males:4 females) included in this study.  Nineteen participants were of Yurok ancestry and one 
participant was not Yurok but was of Hupa descent and married to a Yurok.  Participants 
included spiritual/cultural leaders, medicine women, Yurok Tribe government officials, Yurok 
Tribe cultural resources staff, Yurok Tribe natural resources committee appointees, Yurok Tribe 
culture committee appointees, a fishing guide, Yurok Tribe language program staff, a nurse, a 
college student, and a Hoopa Valley Tribe culture committee member.  While most participants 
listed one of the above categories, some listed up to three. 
 
Selected themes  

 
We report themes that participants explicitly stated as important or that emerged 

illuminating the Yurok worldview and cultural framework as they relate to TEK and wildlife: 
various aspects surrounding the act of sharing knowledge, phases of Yurok history, various uses 
of the term “system,” the purpose of Yurok people, balance as a core philosophical concept, 
participant conceptualization of TEK, participant conceptualization of wildlife, and the cultural 
understanding of animals as people.  Many themes and aspects related to the selected themes 
emerged that were beyond the scope of this paper.  
 
Desire for people to learn about Yurok culture 

 
Although none of the interview questions explicitly addressed knowledge sharing, over 

half of the interviews contained references to the desire for people within and outside of the 
Yurok community to learn about various aspects of the Yurok worldview.  Some participants 
said they chose to be interviewed as an opportunity to contribute to the continuance of Yurok 
culture.  There is a desire to preserve the information from the interviews and use it for 
educational purposes, as sometimes Yurok people may not know cultural teachings.  There is a 
strong desire, indicated by phrases such as, “People really need to learn that,” for Yurok people 
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to understand the importance of wildlife in the Yurok culture, as well as, the beliefs and values in 
the Yurok-wildlife relationship.  Teaching Yurok people these cultural aspects may strengthen 
cultural connections.  Some participants noted the recording of traditional knowledge might 
allow tribal and non-tribal people to understand how Yurok customary law informs traditional 
management, potentially benefitting relationships between the tribe and agencies.  P4 noted that 
it seems agency personnel often struggle with the uniqueness of tribes and there is a tendency to 
seek blanket approaches to working with tribes.  However, learning about unique aspects of the 
tribes they are working with might facilitate cultural sensitivity.  

 
Two participants addressed concerns about sharing information that will be available to 

the broader public.  P6 noted situations where information, such as mapping of certain locations, 
has been accessed to the detriment of Yurok people.  P16 expressed that there is consideration in 
what is shared and what is held back because there is, “always a possibility of misleading…when 
you start writing things, you get control. People start changing things and meanings and the 
purpose of things.  We always try to avoid that.” 
 
Yurok time periods 

 
Chronological changes were noted explicitly, providing a main reason for 

exploring this theme.  P19 noted, “When you look at our relationship with the natural 
environment, you have to look at it in different phases.”  Overall, five major time periods 
emerged during the interviews.  The first pertains to the Yurok creation story when all 
beings were in spirit form.  P4 stated, “There are stories about pre-human times, in the 
Wo-gey times… animals used to be part of our lives and communicate with us, and they 
were people, basically. ”  Yurok people in physical form are considered to have lived in 
the local area since time immemorial. Some participants used the term “old ways” to 
characterize what we interpret as pre-European contact.  Therefore we consider this the 
second time period.  P3 (an elder) said, “…what I used to hear all the time was heekon, 
and that was from my mother's mother…the heekon oohl. That's an old time person.”   

 
We call the third time period “early contact,” which begins when westward 

expansion of European settlers reached northern California.  Non-Indians began settling 
in Yurok country during the gold rush of 1849 (Buckley 2002).  On a national level, 
while the wildlife profession was emerging in the 1930s from efforts in game 
management, federal policy was enacted to move Indians onto reservations and forcefully 
assimilate them (Ramos 2016).  The State of California passed several laws and policies 
during early contact that significantly impacted Indians.  For example, the 1850 Act for 
the Government and Protection of Indians provided for indenturing Indians to Whites.  
With authorization from a Justice of the Peace, the White person assumed care, custody, 
control and earnings of a selected Indian minor (males until age 18 and females until age 
15) or adult.  Under California militia laws, 1851-1859, governors ordered sheriffs to 
organize “Expeditions against the Indians.”  Militias were allowed to equip themselves in 
the same manner as the army of the United States and expeditions in these “Indians 
Wars” were reimbursed by the federal government.  California Governor Peter H. Burnett 
noted in 1851, “That a war of extermination will continue to be waged between the races, 
until the Indian race becomes extinct, must be expected” (Johnston-Dodds 2002).   
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P14 said this time period was during their mother’s generation and noted, “…the 

government tried to break our culture.”  Children were sent to boarding schools where 
they were scolded for practicing their culture, resulting in loss of knowledge.  P20 noted, 
“We were taught to be ashamed of our nationality, not to pray, not to speak our own 
language.”  P19 explained that there was a lapse in ceremonies being held regularly 
because of the genocide that was taking place.  Some ceremonies were held in secret, but 
many were stopped because it was not safe; settlers would come and massacre those who 
were participating.  “They [settlers] would throw regalia in large bonfires…[people] even 
talk about how they impaled babies on sticks and roasted them around the fire, bashing 
their heads against trees…[People] talk about the rivers just being full of red blood. This 
is our history here locally.”  P18 noted that the coming of age ceremony for girls was one 
of the first ceremonies that was forcefully eliminated.  P17 noted that during this time 
period, some people truly believed that the ceremonies would be lost forever.  To 
illustrate this concept, they described a recorded prayer where the term “aawok” - an 
expression with a connotation of sadness - is used extensively in regard to the decision to 
end the ceremonies.  “The saddest thing I ever heard,” P17 said in reflecting on the 
prayer.  P5 characterized the later part of early contact as, “when your way of life 
becomes illegal,” in regard to loss of access to traditional gathering and hunting sites due 
to federal and state laws applying to lands outside of the reservation.    

 
The fourth phase begins when the tide of Federal Indian Law changed and Yurok 

initiated efforts in self-determination and cultural revitalization, approximately in the 
1970s, and continues to the present.  P14 explained that the Tribe is a relatively new 
formal governmental structure.  As the contemporary tribal laws and courts take 
customary law into account for fisheries management, the Tribe is working to incorporate 
similar aspects into recently initiated wildlife management.  P6 expressed empathy in that 
sometimes Yurok people today do not know cultural teachings, “It's not our fault that we 
don't know our language or rules that we once lived by.  It's not our fault that we have to 
relearn all of this stuff.”   

 
A few participants noted that Yurok are currently in the process of revitalizing 

TEK and that despite living in the “white man’s world,” they still have their culture and 
are “passing it down.”  P17 described the efforts in working with elders and others 
involved in revitalizing ceremonies such as the Brush Dance, Deerskin Dance, and Jump 
Dance.  In the dances that they helped revitalize, they estimated the Brush Dance at one 
location had not taken place for 13 years, a White Deerskin Dance at one location for 90 
years, a Jump Dance at one location for 75 years, and a Jump Dance at another location 
for 130 years.  “I never wanted to see that happen again to where there was absence of 
ceremonies.”  P14 noted, “It's important for us to preserve our traditional knowledge, 
ways of life…to preserve our identity as Yurok people: Puliklah oohl, Ner-er-ner oohl. 
That's who we are.” 

 
The fifth phase is the future, as people made statements regarding future efforts in 

TEK and cultural revitalization and acknowledged that there will likely be continued 
changes in the culture.  For example, P20 expressed hope in revitalizing the Kick Dance 
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at their ancestral village.  P9 noted, “I really hope that one of the benefits of your work is 
that we can begin to apply TEK to our landscape…it's been through hell but it's coming 
back. We [Yurok people] need to play a role.”  P3 noted, “It's not like the old canoe days 
and all of that…50 years from now, today's going to be traditional…” P14 said that 
Yurok people will need to find a new balance between the old ways and the present:  
“Times have changed. Times have evolved, and so we will evolve as a people, and our 
way of life will evolve to a certain degree.”  
 
Yurok people are part of a system 

 
Several participants used the term “system” to describe various levels and aspects 

of the Yurok worldview and way of life.  At the broadest level, there is an all-
encompassing “system” of energy, explained by P13 as “oolekweeshon’.”  At the 
physical level, there was an understanding that the Creator placed Yurok people in their 
ancestral lands and that they are a part of the “system.”  Some participants used the term 
“ecosystem.”  Further, Yurok people exist for the purpose of maintaining balance in the 
system by healing and renewing the earth.  For example, P5 said that Yurok are “here to 
make our world balanced” and they “perfected a system” to do so.  P4 explained, 
“There's a balance to this world.  That's a Yurok core value right there…that's what our 
ceremonies are based around, that's what our whole system is based around is a balance 
within our earth.”  P13 noted, “We're fix-the-earth people. That's why we're put here.”  
Balance also applies at the individual level:  P19 said that the revitalization of language 
and ceremonies is very important because when they were lost during early contact, there 
was also a loss of the people because, “…ceremony is what balances us…It makes us a 
whole human being.”  If we are not able to have ceremonies, we become out of balance, 
“because that is what guides us and teaches us.” 

 
P14 and P4 explicitly expressed that non-tribal people tend to have difficulty 

understanding that Yurok are a part of the system.  P14 used a garden as a metaphor, with 
Yurok people as the gardeners.  “What is a garden if you have no one to water it or to 
weed it or to harvest the fruit from it”?  P4 explained that many environmentalists strive 
to preserve natural resources, but in the Western perspective that means no human 
involvement, which is problematic for many Indigenous communities.  “What they 
always fail to mention is that there's Indigenous people…For here it's Yurok, Tolowa, 
Karuk and Hupa and they completely take us out…if you're trying to manage a larger 
landscape you can't manage that without having Native people involved…you don't have 
these pristine, non-human-touched places.  We were everywhere…Indians were 
everywhere and so there's always a managed landscape.” 
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Yurok conception of TEK  
 
When asked explicitly what TEK is to them, participants had a range of 

familiarity with the term:  nine participants had never heard of TEK while others had 
used it formally in meetings involving culture.  Some noted that TEK is a new concept 
developed outside of Indigenous communities; P9 described the term as a “new buzzword 
in the intellectual community.”  P1 noted, “TEK is actually new sounding to me even 
though I’ve been in the environmental field for over 10 years.”  P2 said, “That word 
[TEK] really doesn't sink in that deep to me...Someone just got a name for it, but it's 
something that we've always done in practice and we still try to do that today.”  P4 noted 
TEK is “…a coined term now and it really is a way of making Western science 
understand what Indians’ values are…for an Indian person it's just thinking Indian. And, 
thinking about how you relate to your world and how wildlife and plants and everything 
else fits into that.” 

 
In five of the interviews, TEK was described as a “way of life.”  TEK is the 

avenue by which Yurok fulfill their identity and purpose.  Knowledge transfer is an 
important process in TEK.  To illustrate, P14 stated, “This knowledge that they call 
‘ecological knowledge’, that preserves our past.  That’s who we were, who we are, and 
who we're going to be…As a Yurok tribal member, I am charged with restoring balance 
and preserving the way of life, rebuilding, and to pass it on to our younger generations, so 
that we may dance until there is no more earth to dance on.”  P18 stated, “It's that 
balance.  That ecological knowledge is a balance of the world…”   

 
To many participants, the Yurok way of life, through TEK, includes spiritual and 

physical management in tandem.  P13 shared that TEK includes “…all of those things 
that make up how we keep the natural order and how we maintain those systems in terms 
of physical [and] spiritual management.  And if they're not managed in a spiritual 
context, then the physical management is sort of irrelevant.  Unfortunately, with the 
disciplines of [Western] science, we tend to manage the physical and leave the spiritual 
out.”  In P13’s view, spirituality “has to be the foundation” of TEK.   

 
Yurok TEK also includes the importance of knowing when and how to gather, 

hunt, harvest and prepare traditional foods for the sake of survival. Maintaining the 
transfer of TEK from generation to generation ensures that if there was a disaster, “we 
could still survive because we know what we’re supposed to do,” as P17 noted.  P1 
expressed similar sentiments:  “It’s how I was raised, both for survival and subsistence. 
What you take from the earth and how you live with the animals and how you survive by 
what you eat, what you gather, what you hunt, what you fish for. It’s everything.”  Many 
spoke in terms of resource seasons and phenology.  P7 noted, “For me, traditional 
ecological [knowledge] is all the seasons…a certain timeframe of everything you know 
you need to gather.”  P3 explained how coastal berry harvesting seasons indicate the 
beginning and end of surf fish harvesting.  P20 used Yurok language to describe a 
phenological cue:  “They [frogs] always say, ‘Ke’-ween, ke’-ween, ke’-ween, ke’-ween’.  
That’s ‘Eels, eels’…my mom always told us when the frogs are making a lot of noise like 
that it’s because the eels are going to run.” 
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Some participants used  “science” terminology to describe TEK.  For example, P3 

referred to TEK as “ancient ecology” and P5 spoke about the way of life, including 
customary laws (often referred to as “Indian Law” by Yurok) for survival and health of 
humans, wildlife and the environment as components of “traditional science.”  In 
discussing the Yurok during pre-contact, P4 noted “…they were managing vegetation but 
at the same time they knew the science…you manage the forest, you burned, let certain 
plants grow here, certain there, you kept prairies open, you had old growth, that benefited 
the wildlife.” 

 
In addition to spiritual management via ceremony and physical management via 

active management such as fire ecology and seasonal harvesting, TEK can be exercised 
via speaking the Yurok language and acquiring and singing traditional songs.  P14 
explicitly noted songs and singing as a way of exercising TEK; songs are vital 
components of ceremony and traditional hunting.  P7 shared a story about how a good 
luck song came to a man who went hunting but, at first, did not encounter any deer.  
“This drum song came to him and he walked down the hill, killed a deer, and went and 
played card games and won all kinds of money with that song.  So, it was not only 
hunting.  He gathered something else up on the hill.  He gathered a song that is still sang 
by his family.”  P9 described an example of TEK in the literal translation of “neypuey” 
(salmon) into English.  Neypuey, in Yurok conception, provides nourishment at all stages 
of its life, and so is named “that which is eaten”:  “I firmly believe that they [the 
ancestors] understood that neypuey, from the moment that it becomes a life, a living 
organism in this world, there's something trying to eat it.”  Even after a fish has spawned 
and died, “bald eagles come and feast on it...When you understand Mother Nature at that 
level, I think that's traditional ecological knowledge.” 
 
Yurok conception of “wildlife”   

 
“Wildlife,” in the same meaning as Western science and management, does not exist in 

the Yurok paradigm.  P13 shared their understanding that “wildlife” is a false premise in terms of 
traditional understanding; the absence of differentiation between human and animal life is deeply 
founded in Yurok cosmology.  “The concept of ‘wildlife’ is sort of a management concept, and 
not necessarily a functional concept used in Native traditions.”  When asked what they think of 
when they hear the word “wildlife,” participants gave an array of ideas.  One participant said 
they think of wildlife as “four-leggeds,” terrestrial animals with four legs.  Mammals, reptiles, 
and marine life such as mussels and clams were noted as being wildlife.  There were various 
thoughts surrounding whether fish are considered wildlife.  Some people believed fish to be 
wildlife, some said they were not sure, and others said they do not think of fish as being wildlife.  
One participant noted that they did not think of birds as being wildlife, while another participant 
named several bird species as they discussed various animals. There were also different 
perspectives on plants.  One participant said that wildlife includes all the plants and animals, 
while another participant said they did not think of plants as wildlife but was curious whether 
they are, noting that they are alive and in the wild. 
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Animals as people  
 
Although there were various interpretations of what wildlife are, participants 

shared a range of core beliefs and values as the framework for the Yurok relationship 
with animals.  Animals have important roles throughout an individual’s life, from birth to 
death and beyond.  Here, we focus on the concept of animals as people. Many 
participants described interactions with animals and situations where a human spoke to an 
animal directly.  P17 spoke about the Humboldt marten who participates as a quiver in 
ceremony, “I have a marten in the Brush Dance…fixed with little woodpeckers and rabbit 
hide.”  Participants referring to animal species with pronouns was a common occurrence, 
and in such cases, always as a male, “he.”  For example, P16 stated, “I like the playful 
fella, the otter… Yeah, he’s a good medicine, that fella. He makes the dark days go by 
and brightens them up.”  P17 shared, “Seygep [Coyote] is kind of one of my favorite 
people.”   

 
 The concept of animals as people begins during the Woh-gey times.  P6 noted,  

“a long time ago when the Creator was here before people were here, people were all 
animals. The people and the animals were no different from each other. So that's why 
they all have their own story. They all have a message.” P1 shared that in the stories, the 
animals can talk and communicate.  P15 shared that their grandfather had told them the 
animals were the first ones to speak the Yurok language.  Over time, when the humans 
came, they started speaking it.  As an illustration of these concepts, P17 shared a story 
that describes the relationship between Yurok and the Maori of New Zealand.  Two boys 
were preparing to go on a search of a missing white deer when Seygep said he wanted to 
go with them.  The boys said no, but Seygep followed them and managed to jump in their 
canoe just as they started into the Pacific Ocean.  They came to an island with white sand 
[the Maori homelands] and after some time, the boy met and fell in love with a girl.  She 
said to him, “You know that white deer you’re looking for? That’s me.” So, they married 
and had children. 

   
P4 noted the prevalence of wildlife in Yurok ceremonies and many participants 

mentioned various regalia items that are made from animals.  Those items have their own 
spiritual life and represent the ultimate perfection.  Further, people can become spirits, 
illustrating the absence of differentiation between animals and humans.  For example, 
P18 explained that a chpuerowok’ - girl in her coming of age ceremony - becomes a spirit 
and no one is to look at her during that time.  P18 noted the profundity of this philosophy 
of “…a woman’s medicine amongst all of this regalia and the spirits of those animals.”  
Ceremony is a time where the physical and spiritual realms unite and where teachings 
learned from animals are shared.         

 
An outsider might say, ‘What does ceremony have to do with 
environment? What does that have to do with wildlife?’ It has everything 
to do with it because that is what teaches us how to have relationships 
with the natural environment.  That’s what keeps us in balance.  -P19 
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DISCUSSION 
 
Some participants in our study used the term “system” to describe how Yurok relate to 

the environment, exemplifying a social-ecological system.  In the Yurok worldview, the purpose 
of Yurok people is to balance the system and the concept of humans as part of the system is built 
into their TEK.  The Yurok system can be viewed in chronological phases, such as pre-European 
contact, early European contact, the present, and the future.  The framing of responses in terms 
of Yurok historical periods was a prevalent occurrence.  Prior to European contact, the majority 
of tribes in California relied on a hunter-gatherer subsistence economy, devoting much effort to 
actively managing their environment so that its ability to provide for food and material-culture 
needs was maximized (Anderson 2005).  Our study demonstrates that since contact and in a 
modernized world, Yurok have been forced to adapt but have maintained a distinct cultural 
identity and relationship with wildlife. Interview participants in our study exposed their lived 
experiences that resulted from disturbance imposed by federal and state laws and policies.  Most 
participants noted the drastic changes in Yurok way of life and how Yurok people must operate 
in the world today.  The community is reeling from those traumatic historical experiences and 
contending with how to heal and sustain culture while also managing natural resources under a 
formal tribal governmental structure.   

 
Due to the experiences of Yurok people during early contact and present efforts in 

cultural revitalization, participants had a strong desire to share their TEK for future generations 
of Yurok people and promote cultural sensitivity in relationships between the tribe and other 
entities.  More participants expressed views of this research as an opportunity than those who 
used cautionary language.  Although participants were self-selected via chain referral and 
opportunistic encounters, possibly lending bias in this result, awareness of the needs and desires 
of the community was beneficial in our research by highlighting the importance of knowledge 
sharing. Indigenous communities have held active, complex wildlife management and 
conservation systems that include cultural practices and belief systems.  However, historical 
changes in wildlife conservation manifested through land reforms and wildlife conservation 
laws, policies, and institutional frameworks have impacted the role of Indigenous wildlife 
management systems, thus undermining their effectiveness as conservation tools.  These changes 
have also distorted the acquisition, utilization, and sharing of TEK for wildlife conservation.  
Despite the changes brought by socioeconomic and ecological dynamics, Indigenous 
management systems are still viewed as invaluable conservation tools among contemporary 
Indigenous communities (Ipara 2005).  

 
Social ecological resilience theory conceptualizes the socioecological world as a 

complex, dynamic system and there are multiple perspectives on how social and natural sciences 
are integrated in this system (Folke 2006, Stone-Jovicich 2015).  In this framework, resilience is 
broadly understood as the capability of a social-ecological system to maintain function through 
periods of change or adapt as novel challenges arise (Folke 2006).  Adaptation and gaining 
greater adaptive capacity in the face of change refers to how agents manage change for resilient 
or transformative outcomes (Colombi and Smith 2012, Lyon and Parkins 2013).   Resilience and 
adaptation may apply when interpreting how the Yurok system has functioned and persisted over 
time; although the Yurok system has experienced detrimental circumstances, it has demonstrated 
resilience via agency in sharing knowledge and adaptive capacity via cultural revitalization.  
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Participants made clear that wildlife management is integrally connected with spirituality:  “If 
they’re not managed in a spiritual context, then the physical management is sort of irrelevant,” as 
P13 noted.   Wildlife managers operating in Western-derived frameworks need to be aware of the 
cultural history of places that support wildlife populations of interest; to involve traditional 
Indigenous stewards of these places and to adopt de-centralized decision-making processes that 
give the appropriate Indigenous people a real say in managing land and wildlife (Aslin and 
Bennett 2005).  Being cognizant of social aspects of an Indigenous community may allow TEK 
researchers to develop approaches that facilitate such efforts. 

 
If researchers wish to bridge the gap between Indigenous and Western paradigms, it may 

be helpful to ask Indigenous communities themselves how they view TEK in order to try to 
understand their worldview.  The fact that some participants had never heard the term “TEK” 
might be a result of it being derived outside of Indigenous communities.  The participants in our 
study described a variety of ways of knowing when discussing what “TEK” is to them.  The 
framing of TEK as a “way of life” is consistent with explanations of TEK by Indigenous scholars 
(McGregor 2004).  Our results are also consistent with other scholarly work that describes TEK 
as a mixture of management knowledge, beliefs, and practices. These three elements operate in 
an iterative and holistic system that emerges over time, across generations, and they are 
embedded in the lived experience of traditional pursuits, in activities or ways of life. Spirituality 
is a fundamental element of this management approach.  Purely ecological aspects of tradition 
cannot be separated from the social and spiritual; stories and legends are part of culture and 
Indigenous knowledge because they signify meaning and values that are rooted in the land 
(Berkes 2012).  Literature regarding the philosophies and definitions of TEK and how it 
compares and relates to Western science is extensive (Whyte 2013, Ramos 2016).   Further, TEK 
has been termed as “Indigenous Science” by other scholars (Mazzocchi 2008).  Based on the 
results of this study, we consider Yurok TEK as science and suggest that scholars consider more 
commonly using terminology equitable to Western science. 

 
The absence of a concept of “wildlife” equivalent to the Western definition is telling of 

the holistic worldviews of many Indigenous communities, denoting that wildlife are inseparable 
from the system.  Similar discrepancies occur in the Alaskan context, where many terms such as 
“subsistence,” “conservation,” and “traditional use,” have no counterparts in the languages or 
cultural practices of aboriginal people (Morrow and Hensel 1992).  In exploring the results from 
our interviews, we initiated discussions with Yurok language teachers and searched the U.C. 
Berkeley Yurok language website for terms that might relate to a concept of wildlife.  The 
closest term is hoor e’mos, which translates to “those who run around” and refers mainly to four-
legged mammals; birds are ch’euch’eesh.  The Yurok language teachers we met with were 
reluctant to create a new Yurok translation for “wildlife” to conform to modern contexts, if the 
goal is to bring the Yurok paradigm forward.  For an all-encompassing philosophical framework 
of natural resources management, the language speakers developed the phrase Hlkelonah ue 
meygeytohl, (“To take care of the earth”).  This phrase encompasses ceremonial and spiritual 
practices as well as physical management and conservation.  As they continue developing the 
wildlife program, tribal biologists may use this information to guide the natural resources 
management structure.  In addition, Indigenous views of “wildlife” might be important to agency 
personnel who are tasked with working with tribes but may not be aware of potential differences 
in cultural perspectives. 
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Learning from the past, navigating the present, and growing into the future 

 
Many Indigenous communities devote much effort to deconstructing what has been 

imposed on them by colonizers (labels, values and activities), which has heavily impacted their 
societies and cultures (Mazzocchi 2008).  Engaging with wildlife may enhance the adaptive 
capacity of Yurok people.  From a Yurok cultural perspective, the participation of wildlife in 
ceremony, via incorporation in regalia and subsequent investment of their spirit, establishment of 
traditions in Yurok creation stories, and lessons learned from observing wildlife, are mechanisms 
for overriding system disruption.  Maintenance or re-establishment of social institutions, such as 
ceremony, provide ties to a time when the system was managed in an effective and integrative 
state and may illuminate a future where cohesion can be found again.  Ceremony reaffirms for 
Yurok that it is their purpose to fix the Earth by striving for balance, which includes taking care 
of the ecosystem and wildlife via TEK.  Wildlife participate as regalia and provide teachings for 
how to relate to the environment; ergo, we can begin to conceptualize the relationship between 
take of animals for food and ceremony, the practice of ceremony and conservation in the Yurok 
system of creating balance (Fig. B1).   

 
Today, challenges in maintaining the system exist in governmental structures, access to 

lands and resources, and complexity in a rapidly changing world.  For example, there are species 
that have been extirpated from Yurok ancestral lands due to habitat loss and direct killing by 
non-tribal entities, causing imbalance.  One such species is the California condor (Prey-go-
neesh; Gymnogyps californianus).  In 1982, the total condor population in the United States 
descended to 22 individuals as a result of killing by humans and the birds’ susceptibility to lead 
poisoning.  Prey-go-neesh is a highly significant bird in Yurok ceremonies; therefore, the Yurok 
Tribe has a vested interest in the recovery of this species (Yurok Today 2009).  In an effort to 
restore balance, the Tribe joined several agencies, including the U.S. Fish and Wildlife Service 
and National Park Service, to initiate condor reintroduction feasibility studies in Yurok ancestral 
lands (U.S. Fish and Wildlife Service 2014).  This was the Tribe’s inaugural project in its 
recently established wildlife program, a demonstration of the Tribe’s desire to build capacity to 
participate in contemporary wildlife conservation.   

 
We have presented past and current experiences of an Indigenous community and 

illustrated their unique worldview of TEK.  While federally recognized American Indian tribes 
have political sovereignty to manage wildlife within their jurisdictions (Czech 1995), the 
decision of whether to exercise that authority as well as how to implement management can be a 
significant issue for many Indian tribes (Pearson 1989).  Approaches that include culture and 
worldviews may facilitate cultural sensitivity and benefit wildlife as well as relationships 
between tribal and non-tribal communities.  Such considerations by non-tribal entities may 
support tribal communities’ continued cultural revitalization efforts, as opposed to tribal 
communities potentially feeling as though they are merely providing “data” that will be extracted 
and applied in a Western paradigm.  Further, bringing an Indigenous lens of Indigenous science 
and “TEK” forward may allow agency personnel deeper awareness and understanding as they 
pursue government-to-government relationships. 
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FIGURE B1 – THE RELATIONSHIP BETWEEN YUROK AND  

WILDLIFE IN CREATING BALANCE 
 
Yurok people are a part of the system and exercise TEK in fulfilling their purpose of creating 
balance in the world.  Although animals are taken for food and regalia, traditional cultural 
protocols are meant to restrict the level of take such that wildlife populations persist.  When 
wildlife are taken for regalia, they become a spiritual life to participate in ceremony and, thus, 
help Yurok individuals become whole human beings.  Active physical landscape management, 
such as traditional burning and understanding of fire ecology, as a component of TEK creates 
vegetation for wildlife and, thus, promotes conservation. However, there exist challenges in 
maintaining this system in contemporary contexts.  
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APPENDIX B1 – INTERVIEW QUESTION GUIDE 
 
The following questions served as a guide in semi-structured informal interviews with Yurok and 
Yurok-affiliated people.  Questions were asked in an order appropriate for the flow of each 
interview. 
 

• How did/do the Yurok interact with wildlife? (Food, spiritual guidance, medicine, 
etc.) 
 

• Do you have a favorite animal? Why is that your favorite animal? Do you know any 
stories about that animal? 

 
• Think about an experience that you had with wildlife that made you happy.  How would 

you describe that experience? Would it, for example, involve watching animals, hunting 
for animals, saving or protecting animals, or showing affection to animals? Do you see 
the animal through any religious or spiritual meaning? 

  
• If you hunted growing up, please, describe a typical hunting trip.  Or, discuss your role, if 

you have one, if anyone in your family hunts. 
 

• Did you or your family feed or raise animals from the wild? 
 

• What are your personal views and values towards animals (protection, etc.)? 
 

• What are the foundations of the Yurok-Wildlife relationship? 
 

• Do you think values of Yurok people toward wildlife have changed over time? 
 

• Distinguish between which animals are for food, ceremony, or both. Should they be 
managed differently, depending on their use?  
 

• Did/do the Yurok prevent over-hunting or over-gathering of animals in a particular area? 
 

• Are there any cultural guidelines for taking wildlife (e.g. hunting)? 
  

• What happens if someone doesn’t follow those guidelines (e.g. consequences)? 
 

• What determines how an animal is deemed as valuable? 
  

• What does “traditional ecological knowledge” mean to you? 
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APPENDIX B2 – INTERVIEW PARTICIPANTS 
 

I would like to acknowledge the interview participants for their invaluable contributions 

to this work by sharing their experiences and entrusting me with their words.  I am so very 

grateful to all of them for sincere and heartfelt discussions, which touched my life in a profound 

way beyond what can be expressed in this dissertation.  Here, I provide for each participant a 

brief biographical account, with information that was self-disclosed at the time of the interview.  

My intent is to honor each person; some provided more biographical information than others.  

Note the use of the term “aawok” is to signify respect for someone who is deceased.  In their 

consent forms, all participants chose to be identified by their actual name as opposed to a 

pseudonym.  

 
Pergish Carlson 
 Pergish’s tribal affiliation is Yurok and his villages are Ernr’ and Pecwan.  He grew up 

hunting, fishing, and participating in ceremony.   At the time of the interview, he held his 

own fishing guide business. 

Victoria Carlson 
Victoria’s tribal affiliations are Yurok and Tolowa; her Yurok villages are Sregon and 

Ke’pel.  At the time of the interview, she was a college student and a Yurok language 

specialist.  She also grew up learning the Yurok language and participating in ceremony.   

Margaret Carlson (aawok) 
 Margaret’s tribal affiliation is Yurok and her villages are Ahpah, Ernr’ and Pecwan.  She 

was raised gathering and preparing traditional medicines and food for subsistence.  She 

was raised with elders, learning Yurok throughout her childhood.    

Rosie M. Clayburn 
 Rosie’s tribal affiliation is Yurok and her village is Turip.  At the time of the interview, 

she was employed as the Yurok Tribe Cultural Resources Manager.  She was also 

involved in Yurok ceremony. 
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Kishan Cooper 
 Mrs. Cooper’s tribal affiliations are Yurok, Karuk, and Hupa.  Her Yurok villages are 

Espew, Chahpekw, and Morek; her Hupa villages are Mèdil ding and Ts’welnaldin; and 

her Kaurk village is Chimikiniinaach (Jelo ding in Hupa).  At the time of the interview, 

she was employed as a professor at Humboldt State University.  She was also raised 

participating in ceremony. 

Marion Frye  
 Marion’s tribal affiliations are Yurok and Karuk.  Her Yurok villages are Ernr’, Ahpah, 

and Weitchpus.  She grew up gathering and preparing basket materials and traditional 

foods for subsistence with her family.   

James Gensaw 
 Mr. Gensaw’s tribal affiliations are Yurok, Tolowa and Chetco.  His Yurok villages are 

Reqwoy (Requa), Starwin, and Pecwan.  At the time of the interview, he was employed at 

the Yurok Tribe Language Program.  He was also involved in Yurok ceremony.   

Rebecca “Becky” James (aawok) 
Becky’s tribal affiliation is Yurok and her village is Sregon.  She was raised learning how 

to prepare traditional foods and was also involved in Yurok ceremony. 

Patti James 
Patti’s tribal affiliation is Yurok and her village is Sregon.  She was raised learning how 

to prepare traditional foods and was also involved in Yurok ceremony.  

Noreen Jones 
 Mrs. Jones’ tribal affiliation is Yurok and her villages are Sregon, Ke’pel, Pecwan, and 

Ernr’.  At the time of the interview, she was employed as a nurse. She was raised learning 

how to prepare traditional foods and was also involved in Yurok ceremony. 

Frank Lara 
Frank’s tribal affiliation is Yurok and his villages are Espah and Morek.  He grew up 

gathering and preparing traditional foods.  At the time of the interview, he served on the 

Yurok Tribe Native American Graves Protection and Repatriation Act (NAGPRA) 

Committee and Yurok Tribe Culture Committee.   
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Walt Lara 
 Walt also goes by “Black Snake.”  His tribal affiliation is Yurok and his villages are 

Morek, Pecwan, Chahpekw, Espew, and Oreqw.  At the time of the interview, he had 

served on the Yurok Culture Committee and Natural Resources Committee.  He was a 

college instructor and a veteran.  He was also involved in Yurok ceremony. 

Callie Lara 
 Mrs. Lara’s tribal affiliations are Hupa and Karuk.  Her Hupa villages are Mèdil ding and 

Ts’welnaldin.  Her Kaurk village is Chimikiniinaach (Jelo ding in Hupa).  At the time of 

the interview, she served on the Hupa Culture Committee.  She was also involved in 

ceremony among the Hupa, Yurok and Karuk.     

Richard Myers, Sr. 
Mr. Myers’ tribal affiliations are Yurok and Karuk; his Yurok village is Sregon.  At the 

time of the interview, he served on the Yurok Tribal Council.  He is a veteran and was 

also involved in Yurok ceremony. 

Robert McConnell 
Mr. McConnell’s tribal affiliations are Yurok and Karuk.  His Yurok village is Wausek 

and his Karuk village is Ameekyáaraam.   At the time of the interview, was employed as 

the Yurok Tribe Heritage Preservation Officer and served as the Culture Committee 

coordinator.  He grew up hunting and was also involved in Yurok ceremony.   

Allen C. McCovey, Jr. 
Mr. McCovey’s tribal affiliations are Yurok, Tolowa, and Chetco.  His Yurok village is 

Notchko heekoh (“across the river from Notchko”).  At the time of the interview, he 

served on the Yurok Culture Committee, Yurok Natural Resources Committee, and the 

Yurok Tribe Native American Graves Protection and Repatriation Act (NAGPRA) 

Committee. 

Barbara McQuillen 
Ms. McQuillen’s tribal affiliation is Yurok and her village is Turip.  At the time of the 

interview, she was employed in the Yurok Tribe Language Program.  She grew up 

gathering traditional foods and was also involved in Yurok ceremony.   

  



 

 

60 

Christopher Peters 
Mr. Peters’ tribal affiliations are Puliklah (Yurok; he noted his preference for this term) 

and Karuk.   His primary Yurok village is Waasay, but he has linkages to many others.  

At the time of the interview, he was an Administrator at the Seventh Generation Fund for 

Indigenous Peoples in Arcata, CA.  He was also involved in Yurok ceremony. 

Lawrence “Tiger” O’Rourke 
Mr. O’Rourke’s tribal affiliation is Yurok and his village is Morek.  He was raised in the 

Yurok culture and had been employed by the Yurok Tribe.  He was also involved in 

ceremony among the Yurok and Karuk. 

Thomas O’Rourke 
Mr. O’Rourke’s tribal affiliation is Yurok and his villages are Morek and Pecwan. At the 

time of the interview, he served as the Yurok Tribal Chairman.  He was also involved in 

Yurok ceremony. 
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APPENDIX C – GENETIC ANALYSIS OF SCATS FROM A 
NONINVASIVE WILDLIFE SURVEY ON YUROK TRIBE ANCESTRAL 

LANDS 
 

Paper was prepared to submit to the peer-reviewed journal “Northwestern Naturalist”  
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ABSTRACT--We designed a wildlife survey on Yurok reservation and ancestral lands, 
located in northwestern California, with an emphasis on cultural sensitivity. The Humboldt 
marten (Woh-pey-roks; Martes caurina humboldtensis) and Pacific fisher (Le’goh; Pekania 
pennanti) are considered species of concern and are culturally significant to Yurok. Due to the 
potential competition for food and other resources between the woh-pey-roks, le’goh, bobcat 
(Chmuuek; Lynx rufus) and gray fox (Wer-gers; Urocyon cinereoargenteus), these four 
mesocarnivores were the focal species of our study. Our overarching goal was to design, 
conduct, and report our wildlife survey with the Yurok cultural framework taken into 
consideration at each phase. We used scat identification, via genetic analyses, as a noninvasive 
and culturally sensitive method to survey for wildlife presence. Our primary research aim was to 
assess species presence on roads. Our secondary aim was to identify mammalian prey in the diet 
of the focal species. We detected eight depositor species, including chmuuek and wer-gers; we 
did not detect woh-pey-roks or le’goh as depositor species. However, we identified woh-pey-
roks in the diet of chmuuek, demonstrating an instance of intraguild consumption. Our study 
exemplifies how wildlife monitoring may be designed to fit into a tribal cultural framework and 
our collaborative approach may be utilized in other geographic areas, such as lands under tribal 
jurisdiction and public lands of cultural significance to tribes.  
 
KEY WORDS--Humboldt marten (Martes caurina humboldtensis), bobcat (Lynx rufus), gray fox 
(Urocyon cinereoargenteus), Pacific fisher (Pekania pennanti), wildlife diet analysis, 
mesocarnivore 
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Federally recognized Native American tribes in the United States maintain sovereignty to 

manage wildlife within their jurisdictions and have developed wildlife management programs 

under a variety of agreements with federal agencies (Czech 1995). In northwestern California, 

where the federally recognized Yurok Tribe (hereafter, “Yurok” or “Tribe”) is located, the 

structural composition of coastal forests has changed dramatically during the last century due to 

many factors, logging being one of the most substantial. More than 90% of forests in northern 

California have been logged, primarily through clear-cutting (Slauson et al. 2007), resulting in 

the construction of roads and an increase in forest fragmentation (Slauson and Zielinski 2009).  

Landscape change resulting from the displacement of Indigenous management regimes 

has been a critical factor in divesting Yurok people of natural resources, land, traditional 

customs, and spiritual practices (Huntsinger and McCaffrey 1995). Many Yurok people strive to 

maintain cultural survival in their relationship with wildlife for food and ceremony (Ramos and 

Williams-Claussen 2016); therefore, such landscape changes and their affects on wildlife warrant 

interest by the Tribe. The Tribe formally established its government in 1993 (Yurok Tribe 1993) 

and recently began developing a wildlife program.  The primary purpose for the wildlife program 

at its inception was to conduct a feasibility study for reintroduction of the culturally significant 

California condor (Pregoneesh; Gymnogyps californianus) to Yurok ancestral lands (U.S. Fish 

and Wildlife Service 2014). Due to the infancy of the program, which has not yet been broadly 

expanded, we aimed to conduct a wildlife survey on current reservation and adjacent lands.  We 

designed our survey to contribute wildlife data to the program and provide agencies with 

information regarding presence and distribution of species of interest.  

Multiple-species approaches to wildlife monitoring and conservation are needed to 

provide informative measures of change in populations, communities and biological diversity 
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(Manley et al. 2005). Surveys to detect the presence of species can be valuable in wildlife 

monitoring (Vojta 2005); although, fully developed, large-scale, multi-taxonomic protocols for 

vertebrate monitoring are few (Manley et al. 2005). As indicators of ecosystem integrity due to 

their wide-ranging habits and reliance on numerous prey populations, mesocarnivores are ideal 

species to survey (Slauson et al. 2010).  

One method of surveying for the presence of multiple species is to categorize them into 

guilds by habitat requirements (Vogel and Hicks 2000). Mesocarnivores in the West, including 

the coastal redwood region of northwestern California, have been categorized as either habitat 

generalists or specialists (Slauson et al. 2010). For example, the Humboldt marten (Woh-pey-

roks; Martes caurina humboldtensis) is considered one of the most specialized mesocarnivores. 

Woh-pey-roks once occurred throughout coastal forests of northwestern California (Hall 1981) 

and coastal Oregon.  This subspecies was common in the early 1900s (Grinnell et al. 1937; 

Slauson et al. in review); however, there had not been a verifiable record of the species within 

this part of its historical range for approximately 50 years, until surveys were conducted in 1996 

(Zielinski et al. 2001).  Woh-pey-roks has been extirpated from >95% of its historical range in 

California; one of the known populations occurs in areas under the Yurok Tribe’s jurisdiction 

and management (Slauson et al. in review).   

Woh-pey-roks is highly adapted to complex coastal forest conditions, appearing to 

require numerous large and old woody structures (e.g., live trees, snags with cavities, downed 

logs with cavities) for resting and large patches of dense, spatially extensive shrub cover to 

exclude larger-bodied mesocarnivores, such as the Pacific fisher (Le’goh; Pekania pennanti; 

Slauson and Zielinski 2009). Le’goh is also considered a specialist (Slauson et al. 2010) whose 

populations have dramatically declined in California (Zielinski et al. 2004). Conversely, the gray 
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fox (Wer-gers; Urocyon cinereoargenteus) and bobcat (Chmuuek; Lynx rufus) are considered 

generalists (Slauson et al. 2010). They are adapted to a wide variety of forest structure and 

management regimes for cover, den sites, and prey (Harris and Ogan 1997). In the redwood 

region they are endemic, favor roads and have high detection probabilities (Cooperrider et al. 

2000). Due to the at-risk status of the woh-pey-roks and le’goh and potential competition for 

food and other resources with chmuuek and wer-gers, the four aforementioned mesocarnivores 

were the focal species for our study.  

The detection of carnivores to determine distribution, habitat use and other biological 

measures is challenging due to low densities and that most are elusive and wide-ranging (Long et 

al. 2008). All carnivores leave identifiable evidence of their presence in the form of hair, tracks 

and feces, which can be collected noninvasively, where animals are not captured or handled 

(Long et al. 2008). Researchers have employed various methods of noninvasive surveys, such as 

use of camera traps and track plates, in the Pacific coastal redwood region (Slauson et al. 2010). 

Scat identification is a noninvasive technique to detect species; surveys for scats have been 

conducted along roads or trails due to consideration of detectability of sign as well as in studies 

of species that are likely to defecate on pathways (Kohn et al. 1999; Long et al. 2008). Scat 

surveys can be beneficial because multispecies objectives are easily incorporated, minimal field 

expense is required, detection is unbiased by the use of lure or bait and samples can be collected 

for DNA analyses (Long et al. 2008). Before techniques involving genetics were developed, 

researchers relied on morphological characteristics, such as size, of scats to identify depositor 

species. However, where similar sized carnivores co-occur, such as coyote (Segep; Canis 

latrans), chmuuek, and wer-gers (Kohn et al. 1999), reliable identification of the correct 

depositor species can be a substantial impediment to predator identification and subsequent 
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dietary analyses (Farrell et al. 2000), especially in studies where researchers have limited animal 

tracking experience.  

Although logging in northern California has contributed to habitat loss for woh-pey-roks 

and le’goh (Zielinski et al. 1997), the resulting early successional vegetation has led to increases 

in populations of dusky-footed woodrat (Tergers; Neotoma fuscipes; Hamm and Diller 2009), a 

prey item for all four species of interest (Nussbaum and Maser 1975; Harris and Ogan 1997; 

Golightly et al. 2006; Maser et al. 1981). As direct observations of feeding behavior are often 

impossible under field conditions, scat analysis remains the primary tool to assess and describe 

carnivore diets, especially when focusing on individual prey items (Marucco et al. 2008). Such 

knowledge is essential to examine the species’ role in the ecosystem, competition with other 

carnivores and their impact on prey populations (Klare et al. 2011). Researchers who use genetic 

techniques can provide accurate dietary analyses, especially important when at-risk species are 

concerned (Farrell et al. 2000). Our objectives were threefold: 1) conduct genetic analyses of 

scats as a noninvasive method for detecting wildlife species, 2) examine the vertebrate diet of our 

four mesocarnivore focal species, and 3) determine the frequency of occurrence of tergers in the 

diet analyses.  
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METHODS 

 

The development and implementation of ecologically meaningful and also culturally appropriate 

approaches to wildlife conservation efforts can be important to Indigenous communities (Lyver 

et al. 2015). Therefore, we designed our survey with an emphasis on exploring how we might be 

culturally sensitive and take the Yurok tribal worldview of wildlife into account. In our efforts to 

be culturally sensitive throughout our research, we held regular meetings with the Yurok Tribal 

Council, Yurok Culture Committee and the Yurok Natural Resources Committee to provide 

updates and received guidance in our approach. In the Yurok cultural paradigm, the creation 

story begins with animals functioning as a community and animals are viewed as people (Ramos 

and Williams-Claussen 2016). Based on information from meetings, the fact that animals are 

seen as people, and that we did not have a research question where it was necessary to trap or 

handle animals, we sought a noninvasive survey design that included multiple species.  Other 

efforts in cultural sensitivity included providing all raw data and deliverables to the Yurok Tribe, 

hiring a Yurok tribal member to assist with fieldwork, and approaching field sites with reverence 

and culturally appropriate behavior, as directed by the Culture Committee. 

 

Study Area 

 

Yurok ancestral lands currently consist of several jurisdictions and land types, including the 

Yurok reservation, Redwood National and State Parks, Six Rivers National Forest, and privately 

owned timberlands under management by Green Diamond Resources Company (GDRC). Our 

study area (Fig. C1) is approximately 770 km2  (123°47’9.5” W, 41°27’20.84” N) and is entirely 
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within Yurok ancestral territory, as defined by the Yurok Tribe. It includes portions of the Yurok 

reservation, lands being purchased by the Tribe from GDRC, as well as lands under the 

management of GDRC. We conducted our study through collaborative land access permits 

between the Tribe and GDRC. The study area was chosen based on the location of the land 

acquisition and the high cultural significance to Yurok people. The climate in the study area was 

an inland expression of the maritime regime, with distinct wet and dry periods throughout the 

year and high rainfall during winter (Slauson et al. 2007). 

 

Scat Collection 

 

We collaborated with the Yurok Tribe and GDRC to survey wildlife species presence on road 

transects during the summer (June 21 – September 20) of 2013. The deliberate use of roads in 

survey design means that transect placement is not random with respect to microhabitat  (Neale 

and Sacks 2001). To reduce statistical bias we randomly selected locations across the study area 

and delineated transects on the nearest roads. Our sampling design of 500 m transects was based 

on methods used in a mesocarnivore study by Neale and Sacks (2001), with adjustment of 

lengths in the field due to terrain. We recorded Global Positioning System (GPS) locations at the 

start and end of each of the 41 transects that we surveyed. Under approval of our scat collection 

protocol from The University of Arizona Institutional Animal Care and Use Committee, we 

opportunistically collected scats (Klare et al. 2011; Neale and Sacks 2001) on each transect.  

Each transect was surveyed once, with two passes (one from the start to the end; one in the 

opposite direction), between the hours of 9:00 and 15:00. With the exception of bear (Ch’ery; 

Ursus americanus), we did not attempt in-field identification of feces via morphology.  Although 
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bear scat varies tremendously, depending on diet, bear fruit scats had distinguishable 

characteristics in size and appearance (Elbroch 2003). We did not collect scats that fit the 

characteristics of fruit scat deposited by adult bears, as they were amorphous and extremely 

moist, restricting collection of a solid sample for lab analyses.  Further, bear was not a focal 

species of our study. Rather, we recorded the GPS location and included these samples with our 

depositor species data. We collected all other scats that we encountered where we were not 

confident of a bear as the depositor species, took a photo of each, recorded the GPS location of 

the collection site and followed Naidu et al. (2011) for collection and storage prior to analyses at 

the Conservation Genetics Laboratory at the School of Natural Resources and the Environment, 

University of Arizona (Tucson, AZ).  

 

Depositor Species and Diet Identification 

 

We performed DNA extractions in a laboratory dedicated to processing ancient or otherwise 

degraded tissue specimens. The DNA laboratory was located in a separate building from where 

contemporary tissue specimens are processed and amplifications are performed. We washed each 

sample in a petri dish with approximately 500µl ATL buffer (Qiagen Inc., Valencia, California, 

USA), or a volume such that the buffer appears brown upon swirling the sample, making contact 

with only the outside of the scat. We ceased washing at approximately 30 sec or upon 

observation of a change in color of the solution from clear to brown, indicating the potential 

presence of epithelial cells from the predator’s intestinal tract. We then obtained 300 µl of the 

solution and used the DNeasy Blood & Tissue Kit (Qiagen Inc.) to extract DNA in a final elution 

volume of 200 µl. For each sample we used mammalian polymerase chain reaction (PCR) 
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primers mcb398 and mcb869 (Verma and Singh 2003) to amplify a 472 bp segment of the 

mitochondrial cytochrome b gene.  

We performed each PCR amplification in a 20 µL reaction volume with the following 

final concentration: 1X PCR Buffer (Qiagen Inc.), 1 mM MgCl2 (Qiagen Inc.), 0.2 mM dNTPs 

(Qiagen Inc., Valencia, California, USA), 0.05% BSA (Sigma-Aldrich, St. Louis, MO, USA), 

0.5 U of Taq DNA Polymerase (Qiagen Inc.), 0.5 µM each of forward and reverse primers, and 6 

µL of template DNA. PCR conditions consisted of initial denaturation at 95 °C for 10 min, 

followed by 40 cycles of denaturation at 95 °C for 45 sec, annealing at 51 °C for 1 min, 

extension at 72°C for 2 min, and a final extension step at 72 °C for 10 min. Post-amplification, 

PCR products were cleaned with ExoSAP-IT (USB Corporation, Cleveland, OH, USA) and 

sequenced on a 3730 Automated DNA Analyzer (Applied Biosystems, Foster City, CA, USA) at 

the University of Arizona Genetics Core (Tucson, AZ). We used Sequencher v5.2 (Gene Codes 

Corporation, Ann Arbor, MI, USA) to assemble and edit forward and reverse DNA sequences. 

We used the online Basic Local Alignment Search Tool (BLAST), optimized for 

somewhat similar sequences (blastn) and run remotely from the National Center for 

Biotechnology Information, to query DNA sequences and identify species of origin based on best 

matches obtained with reference sequences in GenBank. We identified species by selecting the 

first hit for each query sequence with a maximum identity ≥ 95% and an e-value of 0.0.  We 

deemed the species identity to be inconclusive if: DNA could not be extracted from a sample due 

to sample quality; the sample failed to yield PCR products; the BLAST search yielded a result of 

“no significant match”; or the BLAST percent identity or e-value did not meet our criteria.  

We searched for the Yurok names for species on the Yurok Language Project website 

(http://linguistics.berkeley.edu/~yurok/), Department of Linguistics, University of California, 
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(Berkeley, CA). We found all species names in the online Yurok dictionary, with the exception 

of the Swainson’s thrush (Catharus ustulatus) and Humboldt marten. During our study, a Yurok 

language instructor found the Yurok name for marten in an audio recording that was stored with 

the Yurok Language Program, but had not yet been included in texts such as the online 

dictionary (pers. comm., James Gensaw, Yurok Language Instructor). 

Scat samples identified as chmuuek or wer-gers were subsequently dissected for 

mammalian prey remains (e.g. bone and cartilage). For an overall representation of mammalian 

prey in each mesocarnivore diet, we randomly selected one bone from each scat for analyses. We 

used a SPEX SamplePrep Freezer/Mill 6770 cryogenic grinder (Spex CertiPrep, Metuchen, NJ, 

USA) to pulverize each bone sample. We then decalcified up to 50 mg of bone powder from 

each sample and used the DNeasy Blood & Tissue Kit (Qiagen Inc.) to extract approximately 

200 µl of DNA. We then followed the described procedures for PCR, DNA sequencing, and 

species identification.  

We used published literature to confirm whether species result from BLAST occurs in the 

study area. As BLAST matches genetic information that is available in GenBank, it is possible 

for a search to yield matches to related species that occur outside of the study area if the target 

DNA region from a sample is not in the database or if two species are closely related.  For 

example, four of our bobcat diet samples were matched as red squirrel (Tamiasciurus 

hudsonicus). Levels of mtDNA sequence variation within and among populations of 

Tamiasciurus are small, suggesting that contemporary geographic patterns were established 

relatively recently (i.e., in the Late Pleistocene) and that species within this genus are closely 

related (Arbogast et al. 2001).  Allozyme analyses also support a close relationship among extant 

populations of Tamiasciurus (Arbogast et al. 2001). T. douglassii is the only species of  
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Tamiasciurus that has been shown to occur in our study area (Steele 1998, 1999, Arbogast et al. 

2001).  In addition, Yurok have a long-standing name for T. douglassii (Hegoyekw), but no name 

for T. hudsonicus. Therefore, we determined the samples to be T. douglassii.  

Our skunk sample matched at 98% identity to Spilogale putorius, the eastern spotted 

skunk. Although this species has not been shown to occur in our study area (Kinlaw 1995), the 

western spotted skunk (S. gracilis) does occur there (Verts et al. 2001). The taxonomy, based on 

morphology, of eastern and western spotted skunks has historically varied. For example, some 

researchers have recognized S. putorius and S. gracilus as two species, while others have 

considered them to be synonymous. However, analyses of cytochrome b and a region of the 

mtDNA D-loop provided justification of separation of the S. putorius and S. gracilus as distinct 

species (Verts et al. 2001).  Although Yurok often refer to this species under the common name 

“civet cat,” S. gracilis is listed in the Yurok online dictionary as ‘wahchehl.  We report this 

sample as ‘wahchehl; S. gracilis. 
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RESULTS 

 

We recorded a total of 167 scats over the 41 transects (300 m – 832 m; mean = 559 m), including 

the bear scats that were identified in the field (n = 36) but not collected. We obtained DNA 

sequence data meeting our criteria to ascertain the depositor species of 92 scats (Fig. C2); we 

report species names, where possible, in both Yurok and Latin in the figures, but use only the 

Yurok name after first use in the main text. The depositor species of the remaining 39 scats were 

inconclusive.  

We detected a total of 8 species in the scat depositor analyses, including: ch’ery, 

chmuuek, mountain lion (Keget; Puma concolor), segep, sooty grouse (S’erwerh; Dendragapus 

fuliginosus), wer-gers, mountain quail (Yegom; Oreortyx pictus), and ‘wahchehl (Fig. 2). We did 

not detect woh-pey-roks or le’goh as scat depositors. 

Of the 35 scats deposited by chmuuek, we detected 7 species in the diet; the most 

common item was tergers (11 samples; 47.83%); the next most abundant item was chipmunk 

(Smechken; Tamias spp; 21.74%; Fig. C3). Other species found in chmuuek diet include: 

hegoyekw, black-tailed deer (Puuek; Odocoileus hemionus columbianus), deer mouse 

(Negeneech; Peromyscus maniculatus), Swainson’s thrush, band-tailed pigeon (He’mee’; 

Patagioenas fasciata), and woh-pey-roks (Fig. C3).   Three of the chmuuek scats did not contain 

bones and the remaining nine samples were inconclusive. Although the band-tailed pigeon 

matched to Columba fasciata, we report this species as P. fasciata due to a species name change 

(Banks et al. 2003).  

Of the 39 wer-gers scats, only three contained bones. The remaining scats were generally 

composed primarily of soft mast (e.g. seeds) and a few contained insect parts. We determined 
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two of the bone samples to be kingsnake (Chergercheryerh or Kwegey; Lampropeltis getula) and 

wer-gers. Researchers have shown cannibalism to occur in this species (Fedriani et al. 2000). 

However, the result could also be due to contamination; therefore, we removed the sample from 

our dataset. The third bone sample was inconclusive. We determined three of our scat samples to 

have been deposited by segep. As this species is considered a mesocarnivore (Buskirk and 

Zielinski 2003) and is sympatric with chmuuek and wer-gers (Fedriani et al. 2000), we analyzed 

bones from all three segep scats; we found tergers (n = 2) and cattle (n = 1; Mues mues; Bos 

taurus).  Due to having few samples for the diet of these two mesocarnivores, we do not report 

results in figures. 
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DISCUSSION 

 

The distribution of mesocarnivores is largely determined by the interaction of a number of 

factors including habitat structure, prey availability, and community interactions (Slauson et al. 

2010). In a study of mesocarnivores, including the focal species, in our study area, both woh-

pey-roks and le’goh were found to occur, but used forest interiors significantly more than roads.  

Conversely, chmuuek and wer-gers used roads more frequently than forest interiors (Slauson et 

al. 2010). Our results support such findings, as we detected chmuuek and wer-gers, but did not 

detect woh-pey-roks or le’goh as scat depositor species.  

Predators might consume a prey item in one area and then defecate in another; location of 

scat does not necessarily translate to occupancy by the animal. However, it does indicate that the 

animal used the area in the recent past (Long et al. 2008). Our target length of 500 m (0.31 mi) 

for transects is within the range of chmuuek 24 hr travel distances: 2.6 km (1.6 mi) for adult 

females and 4.8 km (3 mi) for adult males (Ahlborn 1988).  Further, as the study area has been 

actively managed by logging, and tergers is common in young (5-20 y) forest stands that result 

after logging (Hamm and Diller 2009), it is likely that individuals were within these ranges of 

young forest at the time of consumption of prey. Lagomorphs and rodents are the most common 

prey items of chmuuek in the Western United States (Buskirk and Zielinski 2003). Although we 

obtained inconclusive (e.g. percent identity and e-values did not meet our criteria) matches to 

lagomorphs (Herkwer; Sylvilagus spp) in four bobcat diet samples, tergers occurred more 

frequently. We found tergers in the cmuuek diet of nearly half of our samples where we were 

able to conclusively determine species identification. 
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The demonstration of habitat partitioning between generalist use of road and specialist 

use of forest interiors in our study area (Slauson et al. 2010) may indicate a potential for reduced 

foraging competition and prey partitioning, especially for common prey items such as tergers, if 

sufficient habitat is available.  Conversely, limited habitat for the at-risk woh-pey-roks and 

le’goh may lead to direct competition with chmuuek and wer-gers for prey. Predation rates by 

habitat generalist carnivores in intensively managed landscapes, such as our study area, likely 

represents a limiting factor for woh-pey-roks populations (Slauson et al. in review).  Chmuuek 

have been known to prey on woh-pey-roks in April - November in northeastern Oregon (Bull 

and Heater 2001), coinciding with the months of our study in June - September. Previous 

researchers have detected mortality of woh-pey-roks by chmuuek based on necropsies and 

circumstantial evidence at kill sites in Oregon (Bull and Heater 2001) and in our study area (K. 

Slauson, unpublished data). Our results provide genetic evidence supporting not only chmuuek 

predation on woh-pey-roks but also consumption. Although segep have been found to prey on 

woh-pey-roks (Bull and Heater 2001), we did not find woh-pey-roks in the segep diet in our 

study area. However, we only detected three segep scats. 

The presence of woh-pey-roks in the chmuuek diet also demonstrates that rare - and 

culturally significant - species can be detected noninvasively. In addition to the importance of 

studies on woh-pey-roks due to their at-risk status, information collected on this species is 

valuable to the Yurok Tribe due to cultural significance; woh-pey-roks is present in regalia for 

ceremonies such as the Brush Dance (Quiver and Arrows:  Northern California Hupa-Yurok 

2015; Ramos and Williams-Clausen 2016).  

We found tergers in the diet of both chmuuek and segep, consistent with findings from 

other researchers (Neale and Sacks 2001). Although wer-gers have been found to prey on tergers 
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(Harris and Ogan 1997), we did not detect tergers in the wer-gers diet in our study. In a study in 

Arizona, the primary food of wer-gers in February through November was soft mast (fruit and 

berries), but rodents, insects and rabbits were also common (Cunningham et al. 2006). In 

California, segep and wer-gers relied on small mammals year-round, though they also ate 

significant amounts of fruit (Fedriani et al. 2000). As 92% of our wer-gers scats contained soft 

mast without bones, our results are consistent with these studies and, therefore, may suggest 

seasonal diet partitioning between chmuuek and wer-gers in our study area.  

We used Yurok language in our paper in an effort to conduct culturally sensitive wildlife 

research, where the use of language is of importance to Yurok people in cultural revitalization 

and relationships with wildlife (Ramos and Williams-Claussen 2016). Although we were able to 

match the majority of species identifications from our genetic analyses with the Yurok 

identification, there were instances where there were discrepancies; such an instance occurred 

with the chipmunk. Four bones in the chmuuek diet matched with high percent identity (99%) to 

both T. senex and T. siskyou in GenBank. Researchers have established that these two chipmunk 

species occur in the study area, with proposed subspecies for both the inland (T. senex senex and 

T. siskyou siskyou north of the Klamath River) and coastal (T. senex pacifica and T. siskyou 

humboldti south of the Klamath River) forms (Sutton and Patterson 2000). As our study area was 

inland, our samples are likely to be T. senex senex or T. siskyou siskyou. However, we found 

there is only one Yurok word for chipmunk (Smechken). We did not find the Swainson’s thrush 

(Catharus ustulatus) in the Yurok dictionary; however this species occurs our study area (Ruegg 

and Smith 2002). We conclude that the Yurok name for this species remains to be recorded in the 

online dictionary.  
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In addition to promoting use and preservation of Indigenous languages, we believe that 

considerations of cultural context when working with a tribe may also facilitate tribal efforts in 

cultural survival by providing data on wildlife. If the restoration process is viewed as an attempt 

to reach convergence between landscape and changing contemporary values, Yurok people need 

the tools to construct the landscape that will meet their needs (Huntsinger and McCaffrey 1995). 

Although we used a noninvasive survey design in our aim to be culturally sensitive, we 

acknowledge that there may be cases where the trapping and handling of animals would be 

advantageous to species recovery efforts.  Communication with tribes in culturally sensitive 

studies such as ours is important, as tribes may support projects where animals are handled, 

especially in cases where it is for the sake of at-risk species. However, it is important to 

remember that resources, capacity and values vary between tribes and each collaborative 

endeavor with tribes might pose unique opportunities or restrictions. 

Noninvasive survey methods are increasingly being used to determine animal presence 

and monitor populations. Monitoring mesocarnivore diet can facilitate managers’ efforts in 

predicting their responses to changes in the structure and function of the habitats required by 

mesocarnivores. Future surveys in our study area could include repeated visits to the established 

transects to collect and identify species depositors of scats samples, as well as, geospatial 

analyses to investigate species distribution in relation to various forest management regimes. Our 

approach could be pursued in other tribal lands and, pending Tribal Council approval, data from 

similarly structured surveys could be shared and used in collaborative wildlife monitoring.   
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FIGURE C1 – STUDY AREA 
 
Map showing the study area, which is approximately 770 km2, entirely within Yurok ancestral 
territory as defined by the Yurok Tribe and includes portions of the Yurok reservation.  
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FIGURE C2 – SPECIES IDENTIFICATION OF SCAT DEPOSITORS  
 
167 scats (131 in the lab; 36 bear scats identified in the field) were detected in this study. We 
uploaded a ~472 bp segment of the mitochondrial cytochrome b gene from each sample to the 
online Basic Local Alignment Search Tool (BLAST).  We optimized for somewhat similar 
sequences (blastn) and ran the searches remotely from the National Center for Biotechnology 
Information to query DNA sequences and identify species of origin based on best matches 
obtained with reference sequences in GenBank. We identified species by selecting the first hit 
for each query sequence with a maximum identity ≥ 95% and an e-value of 0.0. Samples 
determined to be inconclusive (n = 39) were removed. A total of 48 bear scats were recorded (36 
identified in the field; 12 in the lab). We detected a total of eight species across 128 scats. 
 
 
          Yurok Name (Latin Name)     n                                    
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FIGURE C3 – DIET OF CHMUUEK (LYNX RUFUS)   
 
We analyzed bones (n = 23) from bobcat scats (n =35) to investigate diet. Samples determined to 
be inconclusive (n = 9) were removed.  Three scats did not contain bones. We uploaded a ~472 
bp segment of the mitochondrial cytochrome b gene from each sample to the online Basic Local 
Alignment Search Tool (BLAST).  We optimized for somewhat similar sequences (blastn) and 
ran the searches remotely from the National Center for Biotechnology Information to query 
DNA sequences and identify species of origin based on best matches obtained with reference 
sequences in GenBank. We identified species by selecting the first hit for each query sequence 
with a maximum identity ≥ 95% and an e-value of 0.0. A total of eight species were detected. 
The Yurok name for each species is provided with the Latin name in parentheses. *No Yurok 
name was found for Swainson’s thrush. 
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EXECUTIVE SUMMARY  
 

This report has been prepared for National Park Service (NPS) staff members who are 
interested in working with American Indian tribes and Traditional Ecological Knowledge (TEK).  
Wildlife biologists, ecologists and managers might find it particularly useful.  Herein, 
information is provided about the relationship between the National Park Service and federally 
recognized tribes.  TEK is described, as well as how it has been applied in natural resources 
research and management, particularly in wildlife conservation. This report also describes best 
practices for working with tribes, as provided in published literature from other federal agencies.   

TEK is increasingly being used in the wildlife profession.  However, researchers pursuing 
efforts in the TEK field have taken various approaches, while the understanding of what TEK is 
and in which circumstances and how to use it remain unclear.  In TEK research efforts, an 
understanding of the historical and legal context of Indigenous communities in the United States 
and the wildlife profession is of importance.  While many scholars of Indigenous science 
understand TEK as science, some researchers still maintain the philosophical question of 
whether it is indeed “science.”  The uncertainty may potentially lead to inequitable approaches to 
research with Indigenous communities.  Therefore, it is worth exploring how TEK and Western 
Ecological Knowledge (WEK) are conceptualized by various groups and, perhaps on a case-by-
case basis, ask whether it is appropriate to integrate them in non-tribal management initiatives.  
In addition, there may be unintended consequences from the collection of TEK information and 
so consideration of the potential impacts of each project is important.  In approaches outside of 
Indigenous communities, thinking of TEK as a knowledge base that can be “integrated” into 
WEK may actually be reinforcing Western cultural biases and work against full community 
involvement in managing natural resources.  Indigenous practices of conservation differ from 
Western conservation in context and motive.  It may be beneficial to think about Indigenous and 
Western science as complementary paradigms and consider the role of TEK in potential 
facilitation of cross-cultural and cross-situational collaboration. 

 
The purpose of the report is to assist Western-trained wildlife biologists and ecologists in 

developing an understanding and awareness of what TEK is, tribal issues and concerns regarding 
TEK, as well as applications of TEK studies in wildlife conservation and management.  To work 
effectively with tribes and to fully engage with the information in this document, one should be 
aware of not only historical and legal issues, but also cultural contexts and be willing to consider 
multiple knowledge systems as valid.  As the methods for documenting TEK are derived from 
the social sciences, ecologists may prefer to engage social scientists to conduct actual research 
documenting TEK. Ecologists should, however, be aware of the variety of methods available and 
their associated strengths and weaknesses for promoting substantive interchange.  Increased 
attention to tribal worldviews and relationships with wildlife in TEK research could reduce 
misunderstandings about tribal natural resource perspectives.  Exhaustive material on Federal 
Indian Law, consultation procedures, and TEK literature is beyond the scope of this document, 
but suggested additional resources are provided for the reader.  This report is a living document, 
intended to be an introduction of concepts, which can be revised to include changes in policies 
and additional examples of TEK in wildlife conservation.    
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INTRODUCTION 
 
Relevance and Purpose 

The term Traditional Ecological Knowledge (TEK) is increasingly being used in the 
wildlife profession.  Researchers pursuing efforts in the TEK field have used various approaches, 
while the understanding of what TEK is and in which circumstances and how to use it remain 
unclear.  In such TEK research efforts, an understanding of the historical and legal context of 
Indigenous communities in the United States and the wildlife profession is of importance.  
Further, the philosophical question of whether TEK is “science” seems to be a persistent 
uncertainty for some scholars, potentially leading to inequitable approaches to research with 
Indigenous communities (Ramos 2016). 
 

Many Western-trained scientists have described the need for a more integrative, holistic 
or inclusive approach to natural resources management.  Aldo Leopold’s land ethic uses “land” 
as a synonym for “ecosystem.”  He wrote, “We abuse land because we regard it as a commodity 
belonging to us. When we see land as a community to which we belong, we may begin to use it 
with love and respect” (Knight 1996, p. 472).   In the field of Conservation Biology scientists are 
urged to integrate several fields of study for the long-term viability of ecosystems (Soulé 1985). 
Numerous researchers have focused on the value of TEKas a holistic approach to natural 
resources management (Striplen and DeWeerdt 2002; The Wildlife Society 2010); TEK is 
recognized worldwide as an essential component to understanding natural systems (Ford and 
Martinez 2000).  In the United States, several federal agencies have embraced TEK as a means to 
accompany Western wildlife science in a variety of management actions (Sepez and Lazrus 
2005).  In one study of National Park Service (NPS) staff, most survey respondents indicated 
they believe TEK has a place in NPS management (Henn et al. 2011). Although there has been 
an increased interest in how both TEK and Western science can be used in contemporary natural 
resources conservation, differences in laws and policies between regions of the world, even 
between States and Tribes in the United States, and many challenges, have resulted in the 
development of various approaches.  Further, each tribal nation has its own unique culture and 
relationship with the federal government, which results in complexities in TEK initiatives. 
Examples of how TEK has been used in both tribal and non-tribal entities will be provided 
throughout this document; however, the geographic and political scale of any given example may 
affect if and how it might be replicated by NPS.  Nevertheless, given the significance of TEK 
and potential outcomes from its inclusion, consideration of the information in this document is 
warranted. 

 
Whether one believes in the prehistoric Indian as conservationist, two things are clear:  

(1) Indians had, and generally continue to have, profound respect for wildlife, as evidenced by 
wildlife symbolism in their religious practices and kinship systems and (2) Indians lived in a way 
that promoted the ecological integrity that we turn to historical journals to describe (Czech 
1995).  Some researchers have challenged Western-trained wildlife managers to recognize the 
value of Native American conservation practices and to foster positive relationships with Native 
American natural resources managers.  Relatively large Native American reservations, Native 
American land-use ethics, and development of competent management programs make tribes 
potentially significant cooperators in federal wildlife conservation programs.  However, it is 
important to recognize that cooperation between tribes and other management agencies must not 
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only produce ecological benefits, but must also recognize the importance of subsistence hunting 
and resource use to the persistence of TEK in tribal communities.  Some laws regarding 
recreational hunting have been unable to affirm subsistence and ceremonial hunting by Native 
Americans as a legitimate use.  In many cases, recreational hunting regulatory systems have been 
imposed on tribal subsistence and ceremonial hunters, which have drastically different objectives 
than recreational hunters.  For some, this approach represents continued assimilation (Czech 
1995; McCorquodale 1997).  Understanding the importance of hunting, resource use, and 
spiritual customs such as prayer, ceremony, and songs, as components of TEK is essential when 
considering approaches to culturally sensitive wildlife management, especially in the NPS 
system where hunting is largely prohibited. 

The use of TEK can enhance the knowledge base for decision-making about species and 
their habitats, provide longitudinal knowledge for climate change projects, and strengthen 
relationships with tribes over topics of common interest.  Although TEK is gaining recognition, 
there are few comprehensive guidance documents for how federal employees can work with 
tribes and TEK in a culturally sensitive manner.  The purpose of this report is to assist Western-
trained wildlife biologists and managers in developing awareness and understanding of what TEK is, 
tribal issues and concerns regarding TEK, as well as, applications of TEK and Western Science 
in wildlife conservation.  To work effectively with tribes and to fully engage with the 
information in this document, one should be aware of not only historical and legal issues, but 
also cultural factors, methods of documenting TEK information, and be willing to consider 
multiple knowledge systems as valid.  A shift toward increased attention to tribal belief systems 
in wildlife conservation could reduce misunderstandings about tribal natural resource 
perspectives and lead to insights that are valuable for society at large (Reo 2011). 

Audience 
 This Natural Resources Report has been developed to provide general information and 
resources to NPS employees regarding how to work with tribes when there are opportunities for 
both TEK and Western science to be utilized in wildlife conservation.  This document is 
available to all NPS employees; however, wildlife biologists, ecologists, natural resource 
managers, and interpreters, in particular, might find it useful.   
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Organization and Content 
 This report is organized into an Introduction, four chapters, a short closing section, and 
four appendices. Throughout this report, various examples of TEK efforts from many locations 
are represented.  Although laws and policies are different in other countries, U.S. federal 
agencies such as the NPS can be informed by the various approaches and considerations used 
throughout the world.  Below is a description of each chapter: 

 
Chapter 1: Legal Status of Tribes in the United States  

To understand the present relationship between tribes and the federal government, it 
helps to understand the history of relations between them.  There has been inconsistency 
with Indian affairs since the United States was created.  Further, federal and state policies 
throughout United States history have impacted American Indian communities such that, 
in some cases, they interpret their current experiences through a lens of phases of this 
history (Ramos and Williams-Claussen 2016). Provided in this chapter is a brief synopsis 
of major events in Federal Indian Law, presented first as primary context for the 
remainder of the document. 

Chapter 2: Understanding TEK   
Due to the relatively recent discourse regarding TEK in the wildlife field, very few 
Western-trained wildlife biologists have a clear understanding of what TEK is and how it 
might be used alongside Western science in the conservation of natural resources.  This 
chapter provides descriptions of how TEK has been defined by both Indigenous and non-
Indigenous people.  It also introduces example studies and challenges to using both 
paradigms.  

Chapter 3: Potential Areas of Integration of TEK in NPS 
 In this chapter, cooperative conservation and partnerships, as descripted, in NPS policies 

are identified as areas where NPS and tribes may develop mutually agreeable approaches 
to TEK research.  Also briefly described is the possibility of including TEK research as 
part of the procedures to implement the National Environmental Policy Act and the 
Endangered Species Act.     

 
Chapter 4: Conducting TEK Research   

Suggestions are provided in this chapter for considerations in consultation and 
collaboration.  As TEK studies are conducted using social science methods, a brief 
description is given of various research approaches.  Oral histories are often included in 
TEK work; therefore, an example from NPS is provided, where NPS consulted with 
tribes to record oral histories regarding documentation of the Sand Creek massacre.   
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CHAPTER 1:  LEGAL STATUS OF TRIBES IN THE UNITED STATES  
 
Who is a tribe? 

The terms “tribe,” “American Indian,” “Alaska Native,” and “Native American,” are used 
in this document. Each of these terms can refer to a person descended from ancestors Indigenous 
to the lands that now constitute the United States. A general definition of a tribe is a body of 
people bound together by blood ties who are socially, politically, and religiously organized. The 
people may live together in a defined territory and speak a common language. The term "Indian 
tribes,” which appears in Article 1, Section 8 of the United States Constitution, has been used 
numerous times in legislation and as a result "Indian tribe" has become a frequently used legal 
term (U.S. Environmental Protection Agency 2009).  The term "Alaska Native" is by definition 
exclusive to peoples Indigenous to Alaska. But as is the case for tribes located in the lower 48 
states, tribes in Alaska are culturally diverse with traditions rooted in their ancestral lands. 
Generally, the term "Native American" includes both American Indians of the lower 48 states 
and Alaska Natives (U.S. Environmental Protection Agency 2009). For NPS, “American Indian 
tribe” means any band, nation, or other organized group or community of Indians, including any 
Alaska Native village, which is recognized as eligible for the special programs and services 
provided by the United States to Indians because of their status as Indians (American Indian 
Liaison Office, National Park Service 2006).  Today, Native Americans (excluding Alaska 
natives) reside on approximately 21.5 million ha of lands reserved for them by the United States 
government.  Their total landholdings are approximately the size of a major land-managing 
agency, and are managed by tribes and by the federal government in varying combinations 
(Czech 1995).    

Federally Recognized Tribes 
Another definition of a Native American is a person with tribal membership. Tribes 

define their own membership criteria, thus different tribes have different requirements for 
enrollment. There are individuals of Native American descent who cannot meet the enrollment 
criteria of their tribe, or tribes, of origin and, therefore, would not be considered to hold tribal 
membership (U.S. Environmental Protection Agency 2009).  

Tribes are often referred to as "Nations,” which is another way of expressing their 
sovereign status. For the purposes of this document, the term "Indian tribes" refers to federally 
recognized tribes. Today, there are over 560 tribes recognized by the United States government, 
including over 220 Alaska Native Villages. These numbers are approximated because there are 
tribes currently seeking federal recognition.  Each tribe has its own unique history and culture 
(U.S. Environmental Protection Agency 2009); therefore, working with various tribes is likely to 
result in the need to understand different protocols, such as in meetings or community events.    
Federally recognized tribes have a legal relationship with the United States government and its 
agencies unlike that of any other group of Americans. This relationship is based in large part on 
the recognition of tribes as sovereign nations in the United States Constitution. This relationship 
is furthered in historic treaties that the federal government signed with Indian tribes, which 
acknowledged and recognized the tribes' inherent sovereignty as nations. Therefore, the 
relationship between the federal government and federally recognized Indian tribes is a political 
one, based on this historic and evolving relationship between sovereign governments, and not on 
the ethnicity of Native Americans (U.S. Environmental Protection Agency 2009).  
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Government-to-Government Relations 
 Most people who have not had experience working with Indian tribes have three 
fundamental misconceptions about the status of tribes.  The first is that tribes are another racial 
minority, such as African Americans, Hispanic Americans, Asian Americans, and others.  The 
second is that tribes are “stakeholders,” like an interest group or an environmental organization.  
And, the third is that Indian tribes are equal to a local governmental unit, like a city or county.  
The United States Constitution recognizes four sovereign governmental entities:  the Federal 
government, state governments, American Indian tribal governments, and foreign nations (U.S. 
Department of Energy 2000).  Federal recognition of a tribe signifies the obligation of federal 
entities to conduct dealings with that tribe's leadership in a government-to-government 
relationship. This means that federal officials should be aware that each tribe is a distinct 
sovereign, separate from the federal government and separate from the states (U.S. 
Environmental Protection Agency 2009). Before Europeans first sailed to America, tribes were 
already sovereign; they conducted their own affairs and depended upon no other source of 
governmental power. American Indian tribes, though removed to reservations, retain inherent 
sovereignty.  The United States did not grant tribal rights; rather, tribes reserved such rights as 
part of their pre-existing status as sovereign nations (U.S. Department of Energy 2000).  

However, tribal sovereignty is not absolute; it has been challenged, defined, and fought 
over throughout United States history (U.S. Department of Energy 2000). The Constitution made 
scarce mention of tribes, but the Commerce clause declared commerce with Indian tribes a 
national affair to be regulated by the federal government (Czech 1995), thereby creating one of 
the earliest formal dealings in the government-to-government relationship.  Since the 1970s, 
United States Presidents have consistently reaffirmed the primacy of the government-to-
government relationship. Executive Order 13175 (2000), "Consultation and Coordination with 
Tribal Governments,” specifically states that each federal agency must ensure that it operates 
within a government-to-government relationship with federally recognized tribes. It also states 
that agencies should consult with tribal governments before taking action that affects tribal lands, 
resources, and tribal members. In practice, the government-to-government relationship is 
frequently embodied by consultation and coordination between a designated tribal representative 
and a designated federal representative on issues that may impact the Indian tribe (U.S. 
Environmental Protection Agency 2009).  

Non-Federally Recognized Tribes 
Legally, there is a distinction between Indian tribes that are federally and non-federally 

recognized tribes. Non-recognized tribes do not have a government-to-government relationship 
with the federal government and its agencies, are generally ineligible for the federal services and 
assistance that federally recognized tribes receive, and do not hold the same legal rights as 
federally recognized tribes. They may, however, be recognized by states and be eligible for state 
programs (U.S. Environmental Protection Agency 2009).  A tribe need not be federally 
recognized for the purposes of coordinating with the NPS in culturally sensitive wildlife 
research; however, there might be differences in formal processes.  
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The Relationship between the NPS and Tribal Nations 
The mission of the NPS is to preserve unimpaired the natural and cultural resources and 

values of NPS for the enjoyment, education, and inspiration of this and future generations 
(National Park Service 2006).  NPS cooperates with partners to extend the benefits of natural and 
cultural resource conservation and outdoor recreation throughout this country and the world.  
NPS has a unique relationship with American Indians, Alaska Natives, and Native Hawaiians 
(American Indian Liaison Office, National Park Service 2006).  It is founded in law and 
strengthened by a shared commitment to the stewardship of land and resources.  The formal legal 
relationship between NPS and American Indians, Alaska Natives, and Native Hawaiians is 
augmented by the historical, cultural, and spiritual relationships that these groups have with park 
lands, sites, vistas, and resources; they are their ancestral homelands and important resources in 
maintaining cultural identity (American Indian Liaison Office, National Park Service 2006).  
NPS pursues open, collaborative relationships with American Indians, Alaska Natives, and 
Native Hawaiians to support cultural and traditional practices and enhance NPS’s understanding 
of the history and significance of sites and resources that are now in national parks.  The 
following quotes further detail the relationship between NPS and tribes:  

“Within the constraints of legal authority and its duty to protect park resources, the 
Service will work with tribal governments to provide access to park resources and places 
that are essential for the continuation of traditional American Indian cultural or religious 
practices” (American Indian Liaison Office, National Park Service 2006. p. 2-3).   

“NPS will develop and implement its programs in a manner that reflects knowledge of 
and respect for the cultures of American Indian tribes or groups with demonstrated 
ancestral ties to particular resources in parks.  Evidence of such ties will be established 
through systematic archeological or anthropological studies, including ethnographic oral 
history and ethnohistory studies or a combination of these sources” American Indian 
Liaison Office, National Park Service 2006, p. 5).   

“NPS will regularly and actively consult with American Indian tribal governments and 
other traditionally associated groups regarding planning, management, and operational 
decisions that affect subsistence activities, sacred materials or places, or other resources 
with which they are historically associated” (American Indian Liaison Office, National 
Park Service 2006, p. 5).  

 
History of the Relationship between Tribes and the Federal Government 
 To understand the present relationship between the tribes and the Federal government, it 
helps to understand some of the history of their relations.  Federal policies have impacted 
American Indian communities such that, in some cases, they interpret their current experiences 
through a lens of historical events (Ramos and Williams-Claussen 2016).  This section is 
intended to provide context and understanding of the major eras in Federal Indian Law as a brief 
synopsis of federal policy toward Indian nations. A helpful resource is “Cases and materials on 
Federal Indian Law” by Getches et al. (2005).  We have used the timeframes from Getches et al. 
(2005) for each era; however, other resources may use slightly different dates. A detailed review 
of wildlife law as it applies to tribes is beyond the scope of this document; a helpful resource is 
“The Evolution of National Wildlife Law” by Bean and Rowland (1997).  
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The Formative Years: Treaty Making, Removal and Reservations (1789-1871)  
 
Treaty Making 

Treaties, the U.S. Constitution, and Supreme Court decisions form the foundation of 
federal Indian law and shape the federal-tribal relationship.  During the framing of the 
Constitution, tribes were generally viewed as threats, and Hamilton’s Federalist Paper No. 80 
proposed that Indians be viewed as natural enemies of the new union.  Treaties established the 
earliest pattern of legal and political interaction between the U.S. government and Indian tribes.  
In 1778, the United States signed its first treaty with an Indian tribe, the Delaware Indians. In 
1871, when the treaty-making era formally ended, the U.S. had signed more than 350 treaties 
with Indian tribes. Even after 1871, there were many written agreements between tribes and the 
United States, which functioned like treaties (Czech 1995).  

Native Americans ceded much of their lands and waters to the United States in the 
nineteenth century, after violent battles or under threat of war, as European settlers moved 
westward and displaced tribes from their lands.  Federal officials drafted the agreements and 
tribal representatives rarely were given accurate or complete information as to what they were 
signing. The treaties reserved to the tribes certain rights, such as hunting and fishing, both on the 
lands they retained and the lands they ceded (Bean and Rowland 1997).  

Removal  
In what is now called the Marshall Trilogy from John Marshall’s Supreme Court, the 

relationship between tribes and the United States government was more defined.  In Johnson 
versus McIntosh (1823) and Cherokee Nation versus Georgia (1831), Marshall reduced Indian 
status, appeasing proponents of states’ rights and Andrew Jackson’s administration.  In Cherokee 
Nation versus Georgia, tribes were determined to be “domestic dependent nations.”    Then in 
Worcester versus Georgia (1832), Marshall indicated that the Indians’ status had been lowered 
enough and that tribal sovereignty would not be further diminished. In this case, tribes were 
determined to have weaker power than the United States, yet a right to self-government.  
Although many future lawmakers and judges would interpret the language of these cases, two 
things were evident:  (1) tribes were sovereign to an extent and (2) the federal government is 
their superior, not states (Czech 1995). With the passing of the Indian Removal Act in 1830, 
many tribes were removed from their eastern homelands to lands west of the Mississippi River, 
especially into the area known as Indian Territory, which is now the State of Oklahoma. These 
mass removals included the "Trail of Tears," a long journey traveled primarily on foot by the 
Cherokee, Choctaw, Creek, Chickasaw, and Seminole, during which many died (U.S. 
Environmental Protection Agency 2009).  For the next century, tribes became more domestic and 
dependent and less nationalistic, by view or by force of the United States (Czech 1995).  

Reservations  
Removal policies gave way to the reservation system. Numerous treaties and other 

written agreements were made that required tribes to relocate to distant territories, or confined 
them to smaller areas that were "reserved" portions of the tribes' ancestral territories. 
Reservations were created by treaties, statutes, and executive orders (U.S. Environmental 
Protection Agency 2009).   
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The Allotment and Assimilation Era (1871-1928)  
The signing of treaties was banned in 1871 and a new policy was formed:  assimilation.  

The General Allotment Act, also known as the "Dawes Act," was passed in 1887 and caused 
more damage to the Indian land base than any other event.   Reservation lands were surveyed and 
individual parcels, or "allotments," were assigned to tribal members. After tribal members 
received their allotments, the remaining reservation land was declared "surplus" and opened to 
non-Indian settlement. As a result of allotment policies, by 1934 Indian tribes had lost 90 million 
of their 138 million acres of reservation lands. The Dawes Act was legitimized in an 
overwhelming way with Lone Wolf versus Hitchcock (1903).  The Court established the concept 
of Congressional “plenary power” over tribes to legitimize a land grab in Oklahoma that Bureau 
of Indian Affairs (BIA) officials admitted was fraudulent.  Lone Wolf thus allowed for wholesale 
treaty abrogation and also is the explicit origin of the “trust doctrine,” with tribes classified as 
“wards” of the federal government. This era was also characterized by government-sponsored 
efforts to assimilate Native Americans into mainstream American society.  In 1924, United Sates 
citizenship was granted to all Native Americans.  Many Native American children were 
forcefully sent to boarding schools, separating them from their families and tribal communities. 
These schools had policies prohibiting the use of tribal languages, tribal dress, and traditional 
practices.  Assimilation came to an end with the New Deal, but not before it had devastated tribal 
cultures (Czech 1995; Getches et al. 2005). 

The Reorganization Policy (1928-1945)  
The next phase of the federal government's policy toward Indians supported the 

reorganization of Indian tribes. The Indian Reorganization Act (IRA) of 1934 ended the 
allotment of reservations and reaffirmed that tribal governments had inherent powers. The Act 
also provided a mechanism for the formalization of tribal government through written 
constitutions and charters for tribes that would agree to federal oversight (U.S. Environmental 
Protection Agency 2009). Rebuilding under the IRA would also make tribes more conversant 
with the United States government.  Indian Affairs were shelved during World War II, along 
with many issues on the national agenda.  After the war, there was a concerted effort to end tribal 
sovereignty, which was a critical period for wildlife conservation on tribal lands (Czech 1995).  

The Termination Era (1945-1961)  
In 1953, Joint Resolution 108 ordered the ceasing of wardship of Indian tribes by the 

United States government, terminating federal recognition of many Indian tribes (U.S. 
Environmental Protection Agency 2009).  This meant that those tribes would no longer be 
recognized as distinct political entities (Getches et al. 2005).  The intent was to promote the 
assimilation of Indians.  In some cases, termination led to a loss of federal services and resources 
(U.S. Environmental Protection Agency 2009).  During this era, Public Law 280 authorized 
some states to take criminal and civil jurisdiction in Indian Country (Getches et al. 2005).    

The Self-Determination Era (1961-present)  
In the late 1960s and early 1970s, federal Indian policy began to support the concept of 

Indian self-determination (U.S. Environmental Protection Agency 2009). The Indian Self-
Determination and Education Assistance Act of 1975 was initiated by President Nixon and 
signed by President Ford. Contracts between the tribes and the BIA created tribally managed and 
funded programs (Czech 1995), which strengthened support for tribal governments and 
reaffirmed federal acknowledgment of tribal sovereignty (U.S. Environmental Protection Agency 
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2009).   Many of these contracts, through Public Law 638, were instrumental in building tribal 
wildlife programs.  As an example of tribal-federal relations in wildlife, in 1983, New Mexico 
versus Mescalero Apache Tribe determined that state wildlife jurisdiction and hunting license 
fees could not be applied on a reservation with an active tribal wildlife management program.  
Furthermore, the language in Mescalero reflected a strong sense of federal-Indian cooperation in 
wildlife management.  This is logically interpreted as upholding tribal wildlife jurisdiction, but it 
could also be interpreted to support an increased role of the federal government in wildlife 
management (Czech 1995).   
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CHAPTER 2: UNDERSTANDING TEK  
 
Defining TEK 

Many scholars have attempted to define TEK.  One of the most commonly cited 
definitions is, “a cumulative body of knowledge, practice, and belief, evolving by adaptive 
processes and handed down through generations by cultural transmission, about the relationship 
of living beings (including humans) with one another and with their environment” (Berkes 
2012).  Winona LaDuke, Anishinaabe author, describes TEK as “the culturally and spiritually 
based way in which Indigenous people relate to their ecosystems. This knowledge is founded on 
spiritual-cultural instructions from time immemorial and on generations of careful observation 
within an ecosystem” (McGregor 2004).  The National Congress of American Indians, in the 
Resolution #PDX-11-036, Traditional Ecological Knowledge and Climate Change, writes, 
“American Indians/Alaska Natives are entrusted by our ancestors with traditional ecological 
knowledge (TEK) that has been an accumulation of centuries of knowledge, practice, and belief, 
evolving by adaptive processes and handed down through generations by cultural transmission.”  
Although there is often a desire to determine one definition for TEK that is applicable in every 
situation, it is difficult to form consensus.  Therefore, some scholars suggest that instead of 
striving for such a definition, perhaps researchers should explore the role that the concept of 
TEK plays in facilitating or discouraging cross-cultural collaboration, such as in relationships 
between federal agencies and tribes (Whyte 2013).   

 
Although many researchers use phrases such as “TEK and Western science,” it should be 

noted that some scholars consider TEK a branch of Indigenous Science, as well as Western 
Ecological Science.  Therefore, use of the phrase “TEK and Western science” may connote that 
one is science and the other is not (Ramos 2016). In this document, we use “TEK” and “Western 
Ecological Knowledge” (WEK) to facilitate transmission of information and ideas in equitable 
terminology.  

 
There are coarse differences between TEK and WEK; however, it can also be helpful to 

consider where there is overlap.  In both paradigms, ecosystems are considered dynamic and 
disturbance, including some level of anthropogenic use, is known to have an important role in 
ecosystem processes. Concepts such as landscape management and fields such as Conservation 
Biology have been developed in efforts toward more holistic approaches to natural resources 
management.   

 
General comparison of TEK and WEK 

 
TEK WEK 

Holistic  Reductionist  
Includes spirituality in relationships with 
environment 

Excludes spirituality 

Primarily qualitative Primarily quantitative 
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Validation of TEK  
 Much of the research that has included a TEK component has been subjected to 
validation through Western science.  That the validity or accuracy of one knowledge system 
must be confirmed by another raises issues over the equity of such an approach.  Many authors 
suggest that the primacy of Western science is justified by the record of Western science in 
empirical, real-world problem solving (Gilchrist et al. 2005) and some researchers have worked 
with Indigenous communities who supported the validation approach (Gratani et al. 2011).  
However, others warn against the unilateral validation of TEK by Western science because it 
might be disempowering and disrespectful for local communities (Brook and McLachlan 2005).  
For others, however, Indigenous knowledge systems need no validation by Western knowledge 
systems because they have proved their validity by supporting communities for thousands of 
years (Michell 2005).  Some Indigenous communities even believe their own science to be 
superior to Western science (Williams 2009).  

 
TEK as Conceptualized by Indigenous Peoples 

TEK is sometimes viewed as a source of knowledge about the environment that may be 
useful to broader society; in that view, TEK is a noun, something whose boundaries can be 
readily delineated and packaged for general consumption.  Non-Indigenous views of TEK are 
often more concerned with what the knowledge consists of and how it is transmitted.  TEK is an 
entire worldview, not merely information and data.  TEK is a mixture of knowledge, beliefs, and 
practices operating in an iterative and holistic system that emerges over time, across generations. 
Indigenous communities often build a holistic understanding by monitoring many variables over 
a long period of time, accumulating a large amount of qualitative data, and building a mental 
model of healthy animals and their environment.  This holistic picture can be used to assess 
change, without reducing the observed world into discrete, quantifiable variables (Berkes 2012).   

Some Indigenous peoples have never heard the term “TEK,” as it is derived from 
academia (Ramos and Williams-Claussen 2016).  Indigenous scholars have described TEK with 
an action-oriented framework and as a way of life. One does and lives TEK; it is not limited to a 
“body of knowledge” (McGregor 2004).  Indigenous understandings tend to focus on 
relationships between knowledge, people, and all of Creation (the "natural" world as well as the 
spiritual). Traditional knowledge is viewed as the process of participating fully and responsibly 
in such relationships (McGregor 2005; Pierotti 2010).  In the Yurok culture, the relationship 
between Yurok and TEK can be conceptualized as a “system.”  For an all-encompassing 
philosophical framework for natural resources management, Yurok language speakers developed 
the phrase Hlkelonah ue meygeytohl, translated as “To take care of the earth.”  This phrase 
encompasses ceremonial and spiritual practices as well as physical management and 
conservation (Ramos and Williams-Claussen 2016).  In tribal communities, deep content 
expertise, local field knowledge, knowledge of spiritual traditions, and ethical knowledge are 
embodied in TEK holders (Reo 2011).     
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It is important to remember that culture is part of the broader framework of TEK and 
should be considered when interacting with Indigenous peoples.  Culture could be described as 
"the way of life" of a people and includes a vast array of behaviors and beliefs, which can differ 
greatly from culture to culture. Factors include, but are not limited to (U.S. Environmental 
Protection Agency 2009):  

 
• History, from a tribe's own perspective.  
• Traditional values and attitudes, including the tribe's relationship with its homelands and 

social etiquette.  
• Spirituality, such as ceremonies, rituals, sacred objects and places, and beliefs.  
• Societal structure, including bands, clans and other kinship relations, gender roles, and 

the position of elders and children within the tribe.  
• Governmental structures, protocols and laws, including traditional laws and westernized 

models.  
• Language, which includes spoken, written, and non-verbal communications.  

 
For Indigenous peoples, spirituality is a fundamental element of TEK.  Purely ecological 

aspects of tradition cannot be separated from the social and spiritual; stories and legends are part 
of culture and Indigenous knowledge because they signify meaning and values that are rooted in 
the land (Berkes 2012; Ramos and Williams-Claussen 2016).  A strong respect for spirituality 
(whether traditional, Christian, or a combination of both) is common among tribes, and often forms a 
sense of group unity. Spiritual practices are often deeply ingrained in day-to-day living. For example, 
many tribes conduct meetings with traditional opening and closing ceremonies, which may be in the 
form of prayer. Specific practices such as ceremonies, prayers and religious protocols vary among 
tribes. For centuries after European contact, practitioners of traditional Native American religions 
were often persecuted and, as a result, ceremonies were practiced in secret (Ramos and Williams-
Claussen 2016; U.S. Environmental Protection Agency 2009). 

 
Relationships Between Indigenous Peoples and Animals 

There are many differences between Indigenous and Western-derived wildlife 
management that are important to be aware of when discussing issues with tribal peoples.  
Understanding the worldview of how indigenous peoples conceptualize TEK and relate to 
wildlife is important to find common ground in management.  As an example of such 
relationships, in the Yurok culture, there is no direct language translation or equivalent concept 
of “wildlife.”  Animals are considered to be people, providing teachings through stories and 
being represented as spiritual beings in ceremonies meant to balance the world (Ramos and 
Williams-Claussen 2016).  In the Alaskan context, many terms associated with management of 
land and wildlife, such as “subsistence,” “conservation,” and “traditional use,” have no 
counterparts in the languages or cultural practices of aboriginal peoples (Morrow and Hensel 
1992).    

There is a dearth of peer-reviewed publications regarding TEK and wildlife conservation 
in the contiguous United States or that focus on the differences between Indigenous and 
Western-derived wildlife management; therefore, the examples provided here are from only a 
few sources.  For many, if not most tribes, a fundamental component of TEK is the use, such as 
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hunting for food and ceremony, of resources in a sustainable manner.  For example, one major 
difference between Cree worldviews and Western worldviews concerns the nature of “killing.”  
The Cree do not consider the killing of game as an act of violence.  The hunter loves the animals 
he kills, as they sustain his family.  The animals can only be hunted if they agree to be hunted.  
To the Cree, the proper conservation of game includes the hunting and eating of animals.  The 
preservationist ethic is not compatible with Cree conservation:  “When you don’t use a resource, 
you lose respect for it” (Berkes 2012).  However, the Cree also understand that the principle of 
continued use has to be tempered with common sense and good management.  The “manager,” in 
the Cree system, is the senior hunter, called the tallyman.  The senior hunter is the observer of 
nature, the interpreter of observations, the decision-maker in resource management, and the 
enforcer of rules of proper hunting conduct.  It is the steward’s obligation to expose when 
someone has violated the hunting customs and can shame them publicly, using the example to 
remind everyone else of the rules (Berkes 2012).  Similarly, the Yurok take animals for food and 
ceremonial regalia (Ramos and Williams-Claussen 2016), but prior to European settlement and 
subsequent impacts on tribal peoples, they and many other California tribes devoted much effort 
to actively managing the landscape so that its ability to provide resources, such as wildlife, was 
maximized (Anderson 2005).  Today, the Yurok strive to balance wildlife management with 
cultural needs (Ramos and Williams-Claussen 2016).  The field of TEK can illuminate 
worldviews and cultural protocols surrounding hunting by Indigenous peoples.  
 

The subject of hunting appears often in the literature of wildlife managers and sporting 
journals.  Wildlife managers and biologists have typically dealt with the functional aspects of 
hunting:  its role as a population management tool and its impact on animal behavior and 
demographics.  References to hunting in the scientific literature understandably approach the 
subject in an emotionally detached and analytical fashion.  However, hunting is a very cultural 
activity with significant social contexts.  Two major, divergent cultural contexts for hunting 
remain a part of contemporary American society and wildlife management:  (1) hunting as a 
recreational pursuit and (2) subsistence and ceremonial hunting by Native Americans 
(McCorquodale 1997).  Cultural contexts are extremely important aspects of hunting 
management; they mandate objectives and constraints within which wildlife managers must 
operate.  Some scholars argue that the cultural contexts surrounding recreational and native 
subsistence hunting are fundamentally unique and necessitate unique management approaches 
(McCorquodale 1997).   

Within the constraints of harvest and population objectives for management of wildlife 
populations, the maximization of individual recreational opportunity is one of the primary goals 
of management agencies (McCorquodale 1997).  Where management programs for recreational 
hunting are primarily designed to meet the demand for recreation, management approaches for 
native subsistence and ceremonial hunting are designed to meet a tribe’s community needs.  
Maximizing individual opportunity is an irrelevant concept in subsistence and ceremonial 
hunting (McCorquodale 1997; Reo and Whyte 2012).  Tribal community needs for big game 
meat occur throughout the year, and sometimes unpredictably, such as in funerals.  Within the 
culture of Washington’s Yakama tribe, designated hunters responsible to provide subsistence or 
ceremonial meat represent a small fraction of the community and hunt as a form of public 
service, not personal pursuit.  The regulatory approach and bag limits of recreational hunting 
programs could not be applied to manage native subsistence and ceremonial hunting without 
significant detriment to tribal cultures (McCorquodale 1997).   
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Changes in hunting policies within NPS would require congressional action; however, an 
understanding of some of the differences in hunting paradigms will benefit those who work with 
tribes. Hunting and fishing were such central elements of tribal cultural identity that the retention 
of hunting and fishing rights was the primary tribal concern expressed during treaty negotiations; 
tribal leaders insisted on the federal government’s assurance that tribal subsistence hunting and 
fishing, the foundation of their society, would be protected in perpetuity.  Although tribes have 
adapted to a world vastly different than that known by their ancestors, many have rejected the 
doctrine of assimilation, viewing complete assimilation as cultural annihilation.  Subsistence 
hunting and fishing remain central features of contemporary tribal life in many cultures 
(McCorquodale 1997; Reo 2011); therefore, there might be strong sentiments among Indigenous 
peoples who are not allowed to use resources from lands under NPS jurisdiction. It is important 
to be cognizant of a tribe’s willingness - or lack thereof - to share information regarding 
resources that they are not able to legally obtain but that might be present on their ancestral 
lands.     

 
TEK Research in Wildlife Conservation and Management 

Use of both Indigenous and Western science can enhance restoration efforts and a focus 
on culturally sensitive approaches to TEK research can bring the cultural context of tribes 
forward.  For example, Federal and state agencies in Alaska worked with Native communities 
during the 1989 Exxon Valdez oil spill.  TEK of local communities included historic population 
sizes and ranges of many species that were impacted by the oil spill.  Other knowledge included 
diet, behavior, and relationships between injured species (Rinkevich et al. 2011).  TEK and WEK 
were also used together to justify listing the polar bear (Ursus maritimus) as threatened under the 
Endangered Species Act, as Chukotka, Inuit and other Indigenous communities noted climate-
related changes in the Arctic were negatively impacting polar bears (Rinkevich et al. 2011).  
However, in Canada, there have been restrictions on hunting this species that is culturally 
significant to Indigenous communities such as the Inuit.  In co-management regimes, the 
Indigenous perspectives of the human-polar bear relationship are often poorly understood and 
have been undervalued.  Therefore, managers and tribal scientists were encouraged to begin a 
cross-cultural dialogue in building more understanding of the cultural relationship with polar 
bears in an effort to facilitate co-management (Dowsley and Wenzel 2008).  Ramos and Culver  
(2016) conducted a wildlife survey with the Yurok Tribe where the Yurok worldview of TEK 
and the relationship with wildlife were used as cultural context in the research design.  Use of 
noninvasive survey methods and adherence to cultural protocols in the field as directed by the 
Yurok Culture Committee exemplified a culturally sensitive approach to obtaining information 
important to the management of natural resources.    

TEK monitoring systems often assess some of the same environmental variables as 
Western science, such as breeding success (e.g. number of young per nest). Most traditional 
monitoring methods used by Indigenous peoples are rapid, low cost, and easily comprehensible 
assessments made by harvesters themselves (Berkes 2012).  An NPS example of using TEK in 
wildlife management involves Huna Tlingit gull egg harvests in Glacier Bay National Park.  The 
researchers initiated their study at the request of the Park administration and the Hoonah Indian 
Association.  The Huna leaders had specified the resolution of the gull egg harvest issue as their 
highest priority, and the Park agreed to fund the study as a first step in a joint effort to improve 
the historically strained relationship between the two parties.  The Hunas asked why they weren’t 
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allowed to harvest gull eggs in their traditional homeland, when their traditional practice has 
ensured a sustainable harvest for centuries and has not caused noticeable harm to the bird 
populations in Glacier Bay.  Conversely, the Park administration asked how they would be able 
to allow a harvest that was perceived to be destructive in the pristine ecosystem of Glacier Bay, 
which they are legally bound to manage as a wilderness park and natural scientific laboratory.  
The research team documented the historical and contemporary methods and significance of gull 
egg harvests by Huna people.  The Huna community had developed a traditional resource 
management system - a likely sustainable harvest of eggs - informed by empirical observation of 
gull breeding habits, and transmitted from generation to generation through explicit instruction 
(Sepez and Lazrus 2005).  Results from the study contributed to the passing of the Huna Tlingit 
Traditional Gull Egg Use Act in 2014 (Pub.L. 113-142), authorizing the Hoonah Indian 
Association to harvest glaucous-winged gull eggs from Glacier Bay National Park twice a year 
from up to five locations. 

Although access for this resource has been granted, climate change has been identified as 
a potential impact on the distribution of gull nesting sites.  Sepez and Lazrus (2005) investigated 
the potential impact of the traditional harvest regime on the Marble Island glaucous-winged gull 
colonies in Glacier Bay.  It was found that several colonies of gulls noted as of historical 
significance to the Huna no longer support nesting gulls, while new colonies have been 
established in areas more recently freed from retreating glaciers.  Vegetational succession 
subsequent to glacial retreat has changed the gull habitat structure and may have led to some 
areas being abandoned by the birds, thus reducing access to the Indigenous community in 
ancestral lands.  Park staff has worked with the Huna community since the completion of the 
study to help arrange the harvest of gull eggs at a small colony outside of the Park, which has 
allowed elders and young people from the community to experience the subsistence practice 
without fear of arrest for the first time in decades (Sepez and Lazrus 2005).  

 
Challenges in the Unification of TEK and WEK 

Challenges to TEK access and utilization tend to fall under four general categories:  (1) 
Political: questions of power sharing, who defines the rules, and underlying agendas (e.g., co-
management, allocation of funding, etc.); (2) Epistemological: very different forms of 
knowledge, not easily merged or compared, and difficulties with interdisciplinary science; (3) 
Sociocultural: trust, cultural differences, communication styles, jargon, social discourse, and 
intellectual property rights; and (4) Technical: institutional barriers, data standards, peer review 
standards, data sharing protocols, and reporting (Cronin and Ostergren 2007; Fairley 2012).  In 
addition, TEK is expressed in a form that is vastly different from, and largely incompatible with, 
that of WEK, resulting in numerous technical problems associated with the effort to unite them. 
Therefore, unification is an intricate matter that has yet to be accomplished without some 
concerns from tribes (McGregor 2009) as well as wildlife managers.  

Both Indigenous and Western-trained biologists have expressed opinions regarding the 
more intrinsic reasons for the lack of integration of TEK and WEK.  These range from vague 
uneasiness to racist explosions of distrust to thoughtful argument. These sentiments can be 
rooted in inertia, inflexibility, and power dynamics between people with differing political 
agendas and relationships to natural resources.  Inertia is a general resistance to change because 
it disrupts the familiar: working within an established paradigm is simpler than adapting to a new 
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one. Inflexibility means a resistance specifically to TEK and the changes required by its use.  It 
relies on more subtle arguments, questioning the existence and efficacy of TEK, or expressing 
concern about ‘‘political correctness’’ replacing scientific rigor. Western-trained biologists 
sometimes view Indigenous peoples’ insistence on the use of TEK with suspicion; some have 
even expressed that TEK is simply a political ploy invented by Indigenous peoples to gain 
control of wildlife from “qualified” scientific managers.  Such resistance may be due to concerns 
about funding priorities, power over management decisions, and an unwillingness to work with 
non-“scientists,” Indigenous or otherwise (Huntington 2000; Nadasdy 1999). Some Indigenous 
peoples feel that many Western-trained biologists do not have sincere intentions of trying to 
unify TEK and WEK, but are merely paying lip service to the idea because it has become 
politically expedient (Nadasdy 1999).   

Another challenge is that many projects initiated and maintained by non-Indigenous 
interests do not obtain sufficient Indigenous input during the proposal and project planning 
stages.  Upon the invitation for Indigenous peoples to participate, the project framework has 
often already been constructed around a Western worldview, with little room for Indigenous 
modification (McGregor 2009; Nadasdy 1999).  There can exist a general distrust of and 
resistance to WEK in Indigenous communities and the lack of involvement in research design 
can escalate opposition.  

Sometimes terminology can be interpreted differently, leading to challenges in the way 
people communicate.  While terms may seem straightforward, they can mask deep cultural 
differences and can lead to serious misunderstandings and biases in favor of Western-trained 
managers by restricting the ways in which discussions (and thinking) occur about these issues 
(Morrow and Hensel 1992).  For example, “natural,” as in “natural conditions,” is often used in 
natural resource management language and might be problematic because it often implies a 
landscape without human impacts.  Although U.S. policies are often derived from this notion, 
much of the “wilderness” encountered by European settlers in North America was actively 
managed in varying degrees by Indigenous peoples (Anderson 2005; Berkes 2012). For example, 
NPS Management Policies (2006). 4.4.2 “Management of Native Plants and Animals” reads, 
“Whenever possible, natural processes will be relied upon to maintain native plant and animal 
species and influence natural fluctuations in populations of these species.”  Although tribes are 
acknowledged as having been historically present on the landscape, their active management 
may not be a consideration of “natural conditions.”  For many Indigenous peoples, the distinction 
between nature and culture is meaningless; maintenance of “natural conditions” generally 
involves active management and use of natural resources (Anderson 2005; Berkes 2012).  
Conservation that is based on removal of humans to preserve wilderness is questionable through 
the lens of TEK (Berkes 2012).   

Conflict between Indigenous and Western paradigms are similar outside of the United 
States and can result directly from laws and policies.  For example, the Maori conservation ethic 
of sustainable utilization conflicts with New Zealand’s 1987 Conservation Act, which stipulates 
“preservation” and “setting aside of land” to meet conservation objectives.  The issue is not 
solely political jurisdiction of land, but from the Maori perspective, the unacceptable notion of 
conservation driven by the Western concept of a human-nature dichotomy.  Such a dichotomy 
“only serves to further alienate all humans, particularly Maori, from their land, and thus from 
their stewardship responsibilities” (Roberts et al. 1995).  Therefore, one major issue in using 
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both TEK and WEK in wildlife conservation is the political drive to maintain a “preservation” 
model and meet NPS policies while having potential areas of ethical differences in how to 
manage resources.  In some cases, it may be possible to conduct ethnographic research in a 
culturally appropriate manner but impossible to implement management actions developed from 
the research, due to NPS policies.  Some tribes might be reluctant to share TEK with NPS if they 
do not see how their knowledge can be used effectively.       

Many national and international programs incorporate Indigenous values and knowledge; 
in some cases, there is a legal obligation to do so.  This has resulted in the creation of a “TEK 
industry,” often generating material to be used as mandated (Berkes 2012).  The concept of TEK 
has become compartmentalized in these processes, such as environmental assessment, in a way 
that corresponds to divisions that exist in Western scientific resource management (Berkes 2012; 
Nadasdy 1999).  Western-trained scientists tend to be interested only in certain kinds of 
information; not all that TEK has to offer is considered relevant, a process called “distillation” 
(Nadasdy 1999), that has resulted in misapplications. This approach can cause the uniting of the 
two knowledge systems to be reduced to the technical exercise of combining sets of “data,” 
taking TEK out of cultural context. The management system into which this new “integrated” 
knowledge” is supplanted usually remains essentially unchanged and fundamentally different 
from Indigenous paradigms (Berkes 2012).  Some Indigenous communities view this approach 
of integration of TEK with Western science as a resemblance of assimilation because it reflects a 
reductionist attitude by representing Indigenous knowledge as a catalogue of facts, some of 
which may be deemed useful for integration into Western knowledge systems.  

Wildlife science is one of the newest sciences, established in 1933 with the efforts of 
Aldo Leopold (Krausman 2002).  Wildlife management in North America has a long history as 
an established discipline in applied science and has been formally institutionalized through 
complex bureaucracies.  These systems have long been the exclusive domain of Western-trained 
scientists and resource managers who have deep personal investment in scientific management as 
a profession.  Therefore, some tend to view TEK (at best) as a supplementary body of 
information that does not threaten the fundamental assumptions of wildlife management itself.  
This is evident from the rhetoric about “incorporating” TEK “into” the management process, 
which assumes that the value of TEK lies in its use by wildlife managers (Nadasdy 1999). In 
TEK studies relating to wildlife, the stories, beliefs and values that inform Indigenous peoples’ 
worldview and specify the proper relationship between Indigenous communities and animals 
often remain unacknowledged (Nadasdy 1999; Pierotti 2010).   

Even though much of the literature emphasizes the holistic nature of TEK, many natural 
resource studies focus on single species or at most a handful of related or important species – 
almost always, large game animals or medicinal plants (Nadasdy 1999). The focus on individual 
species in TEK research presents a challenge because it does not conform to the views of 
Indigenous peoples, but to the needs and specifications of the scientists and government officials 
who are managing these populations in an established institutionalized setting. The problem with 
these approaches is that they ignore different “ways of knowing” and the cultural processes in 
which they operate (Nadasdy 1999).  This is generally not what Indigenous peoples envision 
when sharing their lives, knowledge, and values with others (McGregor 2004; Nadasdy 1999).  
For Indigenous peoples this issue presents a dilemma: they wish to share knowledge, but it has to 
be protected to avoid exploitation (McGregor 2004).  
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Other challenges have stemmed from the perception that the degree by which people are 
engaged in their culture, or “cultural intactness,” is eroding in some areas (Striplen and 
DeWeerdt 2002).  Some believe that TEK may well have existed at one time but drastic changes 
in lifestyles of Indigenous peoples have eroded TEK to the point that it effectively no longer 
exists  (Nadasdy1999).  This can be due to socioeconomic changes that are out of the control of 
Indigenous peoples and result in less sustainable management methods (Arunotai 2006). Much 
of the literature on TEK is concerned with disappearance of knowledge (Johannes 1978; Turner 
and Turner 2008).  The removal of Indigenous peoples from their ancestral lands in the United 
States, as described in Chapter 2, had consequences resulting from the loss of connection to 
ancestral lands. One example comes from a study conducted among the Salishan peoples in the 
early 1990s about the reintroduction of wolves into northern Washington.  Older people over 
sixty years of age indicated fondness for wolves and felt a sense of connection to these predators.  
People between thirty and sixty indicated indifference but felt that wolves were potentially 
harmful.  People under thirty feared wolves and indicated that they disliked these animals and 
would shoot them on sight (Periotti 2010).  Some scholars have interpreted this as a loss of 
values.  However, contemporary definitions of culture and the significance of loss are 
increasingly debated in legal contexts (Kirsch 2001).    

 Access to and collection of TEK information can be problematic (Nadasdy 1999) 
because TEK is rarely written down and must, in most cases, be documented as a project on its 
own prior to its use with another scientific undertaking. This formidable practical obstacle is 
exacerbated by the need to use social science methods to gather biological data, so that TEK 
research and application becomes a multidisciplinary undertaking.  Many wildlife biologists are 
unfamiliar with social science methods and are not prepared to attempt to use these methods to 
gain access to information that otherwise remains out of reach. They may also be uncomfortable 
in cross-cultural interactions. Further, the holders of TEK are sometimes reluctant to share 
information, and issues of ownership and control over use of TEK sometimes arise (Huntington 
2000).  
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CHAPTER 3: POTENTIAL WAYS FOR NPS TO INCLUDE TEK  
 
Partnerships and Collaborative Conservation 

In the United States, a combination of public pressure, political realities and genuine 
scientific inquisitiveness has resulted in a growing interest in TEK research by many natural 
resources agencies (Sepez and Lazrus 2005). Opportunities to create collaborative partnerships 
between WEK-based agencies and Tribes may offer fruitful paths in conservation.  However, for 
some scholars this means that Indigenous peoples must be full participants and co-managers 
(Alcorn 1993), at least in practice if there are no formal agreements.  NPS policies support this 
philosophy.   

NPS Management Policies (2006), section 4.1.4 states,   

“The Service will pursue opportunities to improve natural resource management within 
parks and across administrative boundaries by pursuing cooperative conservation with 
public agencies, appropriate representatives of American Indian tribes and other 
traditionally associated peoples, and private landowners in accordance with Executive 
Order 13352 (Facilitation of Cooperative Conservation).  The Service recognizes that 
cooperation with other land and resource managers can accomplish ecosystem stability 
and other resource management objectives when the best efforts of a single manager 
might fail.  Therefore, the Service will develop agreements with federal, tribal, state, and 
local governments and organizations; foreign governments and organizations; and private 
landowners, when appropriate, to coordinate plant, animal, water, and other natural 
resource management activities in ways that maintain and protect park resources and 
values.  Such cooperation may include park restoration activities, research on park natural 
resources, and the management of species harvested in parks.  Cooperation also may 
involve coordinating management activities in two or more separate areas, integrating 
management practices to reduce conflicts, coordinating research, sharing data and 
expertise, exchanging native biological resources for species management or ecosystem 
restoration purposes, establishing native wildlife corridors, and providing essential 
habitats adjacent to or across park boundaries.” 

Section 4.2.1 of NPS Management Policies (2006) states,  

“The Service will:  Identify, acquire, and interpret needed inventory, monitoring, and 
research, including applicable traditional knowledge, to obtain information and data that 
will help park managers accomplish park management objectives provided for in law and 
planning documents…Use qualitative and quantitative techniques to monitor key aspects 
of resources and processes at regular intervals.  The Service may support studies to 
(among other things): Understand the ceremonial and traditional resource management 
practices of Native Americans, subsistence uses by rural Alaska residents, and traditional 
uses by groups with demonstrated ties to particular natural resources of parks.”   

NPS Management Policies provides a section, “Cooperative Conservation Beyond Park 
Boundaries” (1.6), where it is recognized that parks are integral parts of larger regional 
environments.  This section states that to support its primary concern of protecting park 
resources and values, the Service will work cooperatively with local and regional entities such as 
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other federal agencies, tribal, state and local governments, and neighboring landowners.  Further, 
“The Service will do these things because cooperative conservation activities are a vital element 
in establishing relationships that will benefit the parks and in fostering decisions that are 
sustainable. The Service will use all available tools to protect park resources and values from 
unacceptable impacts” (NPS Management Policies 2006, p. 13).  NPS employees may ask, based 
on the information provided in this document, whether management of park resources to meet 
NPS policies has the flexibility to include traditional Indigenous management, which often 
means some level of anthropogenic disturbance, such as burning vegetation and take of wildlife.  
However, participation in or support of efforts can foster further awareness and dialogue that 
may identify actions compatible with both Western and Indigenous paradigms.  Building 
partnerships with Tribes that include TEK is one way federal employees can honor the trust 
responsibility to tribes.  Such partnerships allow for mutually beneficial relationships, especially 
when resources of mutual interest are concerned.  Scholars with both TEK and WEK paradigms 
can benefit by mutual exchange of information and interpreting the information collaboratively 
(Rinkevich 2011).    

 
National Environmental Policy Act 

The National Environmental Policy Act of 1969 (42 U.S.C. § 4321 et seq.; NEPA) 
requires the preparation of an environmental impact statement (EIS) for any proposed major 
federal action that may significantly affect the quality of the human environment.  Under 
regulations issued by the Council of Environmental Quality (CEQ), 40 C.F.R. pts. 1500-1508, a 
federal agency may prepare an environmental assessment (EA) for use in determining whether a 
proposed action may result in significant impacts on the environment.  If the responsible agency 
official determines that the proposed action will not have significant impacts, a finding no 
significant impact (FONSI) completes the NEPA process.  If the EA does not support a FONSI, 
then an EIS must be prepared, unless new alternatives and/or mitigation measures are developed 
that will avoid significant impacts.  In practice, for the vast majority of federal actions, an EA 
and FONSI fulfill the agency’s responsibilities of NEPA compliance. 

TEK could be used to develop alternatives and evaluate environmental effects of a 
particular action.  Subsistence resources, harvest practices, descriptions of migratory patterns, 
and species’ habitat could be included in an assessment. Although the statutory language of 
NEPA does not mention Indian tribes, the CEQ regulations require agencies to contact tribes and 
provide opportunities for tribes to become involved at several steps in the preparation of an EIS, 
including: 

Cooperating agencies – When the effects of a proposed action may occur “on a 
reservation,” an Indian tribe, by agreement with the lead federal agency, may become a 
cooperating agency and have a direct role in the preparation of the EIS.   

Scoping – The lead agency must invite “any affected Indian tribe” to participate in the 
scoping process for an EIS. 

Commenting on an EIS – The lead agency must invite comments on a draft EIS from 
Indian tribes “when the effects may be on a reservation.” 
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Environmental consequences – When an agency prepares an EIS for a proposed action, 
the analysis of environmental consequences in the EIS must include discussions of 
possible conflicts between the proposed action and the objectives of federal, regional, 
state, and local (and in the case of a reservation, Indian tribe) land use plans, polices and 
controls for the area concerned. 

Public involvement – Whenever an agency provides public notice of a NEPA-related 
hearing, public meeting, or the availability of environmental documents, it shall include 
notice to Indian tribes “when effects may occur on reservations.”   

 
Endangered Species Act  

The Endangered Species Act of 1973 (16 U.S.C. § 1531 et seq.; ESA) is nearly silent in 
its potential application in Indian Country (Getches et al. 2005).  It provides a single subsection 
stating exemption from the takings prohibition for Native Alaskans and non-Native permanent 
residents of Alaska Native villages, if the taking is for subsistence purposes. The ESA’s 
emphasis on single-species management conflicts with many tribes’ holistic management 
approaches (Sanders 2007) and, therefore, it might be difficult to find areas of overlap between 
TEK and WEK for federally listed species.  

When the ESA was passed, it posed a threat to the sovereignty and economic self-
sufficiency of some tribes because if it was applied, efforts in economic development could 
potentially be stymied (Getches et al. 2005).  Tribes were facing considerable pressure from ESA 
enforcement over timber harvesting, building construction, water development, and salmon 
harvesting (Wilkinson 1997).  Many tribes perceived this as a disproportionate burden on tribal 
governments with severely underdeveloped reservations (Getches et al. 2005) to protect species 
that are in danger due to environmental impacts largely created by non-Indian development 
(Sanders 2007; Wilkinson 1997).  On the other hand, some tribes have used the ESA to protect 
resources that are important to their economic well-being and cultural survival (Getches et al. 
2005).  Due to the sovereign status of tribal governments, there is a large question as to whether 
the ESA applies to Indian tribes at all, which has resulted in litigation (Sanders 2007).  This 
includes the question of whether the ESA applies to activities by Indian tribes or individuals 
exercising treaty rights (Wilkinson 1997).     

Secretarial Order 3206, American Indian Tribal Rights, Federal-Tribal Trust 
Responsibilities, and the Endangered Species Act, was issued in 1997 and meant to harmonize 
the federal trust responsibility to tribes and the statutory missions of the Departments of the 
Interior and Commerce in implementing the ESA.  In tribal meetings regarding the ESA that led 
to tribal confrontation with federal officials over the administration of the ESA in Indian country, 
participants concluded that the federal trust responsibility to tribes goes far beyond the ESA and 
includes a duty to restore tribal lands and adjacent federal lands so that tribes will be able to 
utilize species (Wilkinson 1997).  Secretarial Order 3206 states that departments and their 
agencies should perform their responsibilities “in a manner that…strives to ensure that Indian 
tribes do not bear a disproportionate burden for the conservation of listed species, so as to avoid 
or minimize the potential for conflict and confrontation.”  Although some scholars believe 
Secretarial Order 3206 has not yet lived up to its full promise, it does assist federal land 
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managers and tribal governments in building stronger working relationships in conservation 
efforts (Sanders 2007). 

Tribes strive to look beyond the ESA and work toward long-term objectives for their 
nations.  They give consideration to pushing tribal legislation toward ecosystem management as 
opposed to single species approaches.  They wish to build upon principles of holistic 
management, sustained utilization of resources, spirituality and continuity of unique cultures and 
stewardship (Wilkinson 1997).  Given the intent of Secretarial Order 3206 and the goals of tribal 
nations, inclusion of TEK in endangered species recovery projects may provide avenues for 
mutually agreeable objectives.        

In an example of NPS and tribal collaboration for recovery of an endangered wildlife 
species, the NPS and the Yurok Tribe, along with the U.S. Fish and Wildlife Service and other 
parties, signed a Memorandum of Understanding (MOU) in 2014 to support proactive 
conservation efforts for the California condor (Gymnogyps californianus; U.S. Fish and Wildlife 
Service 2014). The condor has been federally listed under the Endangered Species Act since 
1967 and by California state law since 1971.  Although the MOU does not make any explicit 
statements regarding TEK, terminology such as “culturally important” seems to foster awareness 
and provide opportunities for inclusion of TEK.  The following excerpts of the MOU 
demonstrate the support of NPS in culturally important species recovery programs: 

WHEREAS, the Parties recognize that condors occurred along the California North Coast 
region, prior to European arrival, and declined slowly after European contact until 
regional extirpation in the early twentieth century.  Condors are a trust species, culturally 
important to the Yurok People and many other Tribes in Northern California and the 
larger Pacific Northwest region [emphasis added]. 

WHEREAS, the National Park Service under the National Park Service Organic Act (16 
U.S.C. 1 2 3, and 4), (39 Stat. 535) and amendments is a federal agency that “…shall 
promote and regulate the use of the Federal areas…which purpose is to conserve the 
scenery and the natural and historic objects and the wild life therein and to provide for the 
enjoyment of the same in such manner and by such means as will leave them unimpaired 
for the enjoyment of future generations.”  The NPS manages lands in Redwood National 
Park within the historic range of the condor and is interested in participating in efforts to 
recover the condor. 

WHEREAS, the Yurok Tribe exercises its inherent sovereignty in order to preserve, 
protect and restore Yurok natural resources and culture and the health and social well-
being of existing and future Tribal members through its exercise of sovereign rights, 
culturally integrated methods and high quality scientific practices in coordination with 
the community and public and private agencies and organizaitons.  The Yurok Tribe 
manages lands historically occupied by condors and is interested in participating in 
efforts to recover the condor. 
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CHAPTER 4:  CONDUCTING TEK RESEARCH  
 
Consultation and Collaboration with Tribes 

In Indian Country, consultation is a distinct concept.  Government-to-government 
consultation is different from the communication, coordination, and public-involvement efforts 
commonly carried out between tribal government staff members and equivalent federal agency 
employees.  Many tribes have technical staff, legal counsel, advisors, and administrators 
employed to facilitate tribal affairs.  These staff people generally do not speak on behalf of the 
tribe about tribal policies or governmental actions.  However, they can be invaluable professional 
contacts for agency staff.  Staff-to-staff work may precede government-to-government 
consultation or may carry out the policies agreed to in government-to-government consultations 
(U.S. Department of Energy 2000).  Although there is no standard definition of “consultation,” it 
generally means more than simply providing information about what an agency is planning to do 
and allowing concerned people to comment.  Rather, “consultation” generally means that there 
must be two-way communication.  In guidelines for federal agency historic preservation 
programs, the NPS defines consultation as “Consultation means the process of seeking, 
discussing, and considering the views of others, and, where feasible, seeking agreement with 
them…Consultation is built upon the exchange of ideas, not simply providing information” 
(National Park Service 1998, p. 20,504).   

Inclusion of TEK is not required by law; however, it can be helpful to consider the 
cultural context and worldview of a tribe, especially in management of trust species.  If one opts 
to initiate a TEK component for a project, it is best to develop it with tribal involvement from 
planning through reporting. Discussion of ongoing and planned projects with tribes when 
opportunities arise builds rapport and will provide a foundation of communication if requests are 
made to work with tribal members on TEK-related work.   A resource that might be of interest is 
“Negotiating Research Relationships with Inuit Communities.  A Guide for Researchers” (Inuit 
Tapiriit Kanatami and Nunavut Research Institute 2007). 

In response to Executive Order 13084, “Consultation and Coordination With Indian 
Tribal Governments” (see Appendix D2), many agencies have developed programs and protocols 
to guide government officials in the consultation process. NPS policy is to consult with tribal 
governments on matters of mutual interest and concern.  In addition, NPS is encouraged to 
provide staff training to improve its employees’ understanding of the government-to-government 
relationship, trust responsibilities, and tribal culture and history (American Indian Liaison Office, 
National Park Service 2006).  It is beyond the scope of this document to provide a 
comprehensive and step-by-step guide to consultation, particularly since the mechanics vary 
from tribe to tribe.  Guiding principles for interactions with Indigenous communities are 
provided in Appendix D3. 

Social Science as a Route to TEK Research  
The methods for documenting TEK information are derived from the social sciences, 

especially those pertaining to narrative methodologies, such as ethnographies, oral histories, or 
qualitative interviews.  Ecologists may prefer to engage social scientists to conduct research, as 
they should be aware of the variety of methods available and their strengths and weaknesses for 
promoting substantive interchange (Huntington 2000). Although much of the information 
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provided in the remainder of this section is modified from Huntington (2000), another helpful 
resource is The American Indian Oral History Manual (Trimble et al. 2008).   

In general, any research with people, such as oral histories and ethnography, requires 
human subjects protocols.  Some scholars have stated an explicit need for additional ethical 
considerations in exchanges of traditional knowledges and have developed guidelines for climate 
change initiatives (Climate and Traditional Knowledges Workgroup 2014).  Although the 
content is very similar to this NPS report, it is recommended to access and read the Climate and 
Traditional Knowledges Workgroup (CTKW) document for additional context and 
considerations.  An example of the various ways NPS can work with multiple tribes to address 
oral history needs particular to each tribe and project objectives is provided by Roberts (2000) in 
“Sand Creek Massacre site oral history: protecting tribal intellectual property.”  In this project, 
the NPS was directed by the Sand Creek Massacre National Historic Site Study Act (1998) to 
identify the location and extent of the massacre site and determine the feasibility of designation it 
as a unit of the national park system.  Tribes such as the Northern Arapaho and Southern 
Cheyenne had been impacted by the massacre.  A Memorandum of Understanding was drafted to 
outline the government-to-government relations in implementing the Act with concerned tribes 
and included language on collection of oral histories.  Subsequently, some tribes entered into 
cooperative agreements with the NPS, allowing funding to be administered directly to the tribes 
that wished to conduct their own oral history projects.  Others agreed to have the NPS conduct 
the work in close cooperation with tribal representatives.  Various agreements were made 
regarding what information would be documented and where the information would be stored.  
Although this was not a TEK study, it demonstrates flexibility and cooperation of the NPS in 
working with tribes in an oral history project with sensitive information.    

 
Collection of TEK information should take place only upon all necessary approvals of the 

project and any protocols that are in place, which may entail entering the Office of Management 
and Budget (OMB) or Institutional Review Board approval process for information collection 
from human subjects.  Discussions with a professional in Human Dimensions of Wildlife, 
Anthropology, or someone who is familiar with working with tribes may beneficial to determine 
which permissions and methods may be applicable.  
 

In the absence of personal experience with the pool of potential participants, the most 
practical option for participant selection is chain referral, or snowball sampling, where each 
participant suggests further experts (Heckathorn 2011; Huntington 2000).  This method allows 
the researcher to evaluate the completeness of the selections based on when few or no new 
names are suggested.  In nearly all cases of TEK research, the researcher will want to identify 
key informants rather than select a random sample of the community (Huntington 2000).  This is 
important when targeting information about specific topics.  Those who are knowledgeable about 
a given topic are most appropriate to interview as opposed to a random sample of all community 
members, which may yield valuable information, but perhaps not on the topic of choice.  The 
Tribal leadership or an appointed committee can be asked to help select the most appropriate 
persons.  
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Below are four starting points for data collection, slightly modified from Huntington (2000), 
that are not mutually exclusive and can be further developed to meet the needs of the researcher 
and communities: 

   
• Semi-directive (or semi-structured) interview:  Participants are guided in the discussions by 

the interviewer, but the direction and scope of the interview are allowed to follow the 
participants’ train of thought. There is neither a fixed questionnaire, nor a preset limit on the 
time for discussions or the topics to be covered.  The semi-directive interview is more of a 
conversation than a question-and-answer session.  This is especially useful in cases where the 
participants are not comfortable with direct questions or in which the researcher cannot be 
sure that the questions are understood as intended. As an example, semi-structured informal 
interviews have been conducted to explore the Yurok worldview regarding TEK and wildlife 
(Ramos and Williams-Claussen 2016).      

 
• Questionnaire:  This method is useful when the interviewer knows in advance what he or she 

is seeking.  It simplifies comparisons between respondents and can provide new ideas and 
insights beyond the scope of the initial inquiry.  Quantification, if desired and appropriate, is 
often simpler with a well-designed questionnaire.  When quantification is not necessary for 
all responses, some questions can be left open-ended, giving the respondent a chance to add 
more detail or make associations beyond those anticipated in the questions.  

 
• Analytical Workshop:  In some cases, collecting additional data is not as desirable as trying 

to interpret what is already known.  Just as a workshop among scientists can help spur new 
ideas and challenge old assumptions, a workshop that brings together scientists and the 
holders of TEK can allow both groups to better understand the other’s perspective and to 
offer fresh insights.  By cooperating in the analysis of data, the two groups may also find 
common understanding and jointly develop priorities for management and future research. In 
the absence of a formal cooperative body, ad hoc workshops can be convened to address 
particular topics of interest.   

 
• Collaborative Fieldwork:  Applying TEK to scientific research need not take place 

exclusively in an interview or meeting room.  Collaborative fieldwork offers an excellent 
means of interacting for an extended period.  TEK has often been used to locate study sites, 
obtain specimens, and interpret field results. 
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BROADER CONSIDERATIONS  
 

The use of TEK can enhance the knowledge base for decision-making about species and their 
habitats, provide longitudinal knowledge for climate change projects, and strengthen 
relationships with tribes over topics of common interest.  However, rather than assuming, as 
many do, that the integration of TEK into Western-dominated contexts will automatically lead to 
improved resource management and Indigenous empowerment, it is important to consider the 
philosophical context of each paradigm so that projects can be approached in a culturally 
sensitive manner (Ramos 2016).  It is worth exploring how the two terms are conceptualized by 
various groups and ask, on a case-by-case basis, whether it is appropriate to integrate them in 
non-tribal management initiatives.  In approaches outside of Indigenous communities, thinking 
of TEK as a knowledge base that can be “integrated” into WEK may actually be reinforcing a 
number of Western cultural biases and work against full community involvement in managing 
natural resources (Nadasdy 1999).  Indigenous practices of conservation differ from Western 
conservation in context and motive.  It may serve better to think about Indigenous and Western 
science as complementary paradigms and consider the role TEK can take in facilitating or 
discouraging cross-cultural and cross-situational collaboration (Whyte 2013).   

There may be unintended consequences from the collection of TEK information and so 
consideration of the long-term impacts of each project is important (Rinkevich et al. 2011). 
Insistence on a TEK component of every ecological research and management activity will likely 
reduce TEK to a token, to be included in a paragraph or two, and then ignored.  There is a need 
to develop spaces where holders of different knowledge systems can develop a respectful and 
equitable dialogue on how to mutually validate and integrate their knowledge for effective 
natural resources management (Davidson-Hunt and O’Flaherty 2007).  Wildlife managers 
operating in Western-derived frameworks need to be aware of the cultural history of places that 
support wildlife populations of interest; to involve traditional Indigenous stewards of these 
places and to adopt de-centralized decision-making processes that give Indigenous peoples a real 
say in managing land and wildlife (Aslin and Bennett 2005).  TEK may only truly be 
“incorporated” into the management process when native elders and hunters have achieved full 
decision-making authority in that realm.  Is it possible to develop a management process that 
makes full, unbiased use of the way of life that is traditional knowledge?  This may be achieved 
if elders and hunters are relieved the burden of having to express themselves in ways that are 
foreign to them to justify their views and conform to a Western paradigm (Nadasdy 1999).  

As a consideration in TEK initiatives, it may be most beneficial for collaborators to focus on 
developing mechanisms for continued transmission of TEK within Indigenous communities to 
ensure that the way of life to which the term traditional knowledge refers remains engaged by 
communities.  One may ask, “Who is going to actually use, interpret and/or manipulate the 
information?”  If the answer is not “local community members,” the research might do more 
harm than good (Nadasdy 1999).  In assisting with TEK transmission, some of the following 
efforts may already exist in some areas of the NPS system, but they are worth noting here.  
Working to strengthen the capacity of the tribe to achieve its own goals may improve 
relationships. Tribal members could be hired to assist with research and management within 
parks. Parks may consider providing to tribes culturally significant deceased animals to be used 
by tribes in their pursuits of cultural survival via TEK (e.g. ceremonial regalia).  Further, 
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internships and other educational opportunities could be established for American Indian college 
students to perform some of the work, building capacity for tribal nations.   

Wildlife managers interested in TEK research may consider focusing on cultural sensitivity 
to bring forward the Indigenous worldview and experience (Ramos 2016; Ramos and Williams-
Claussen 2016). Cultural gaps can be bridged and compromises can be achieved between groups 
of people with different cultures, value systems or worldviews.  The potential to narrow the gap 
makes the attempt worthwhile, but may not be possible in every instance (Aslin and Bennett 
2005). With collaborative research, consistent communication and continued efforts from 
advocates of both paradigms in park and tribal leadership, barriers might be overcome in finding 
mutually agreeable and equitable approaches to TEK initiatives (Huntington 2000).  Such 
approaches may lead to insights that are valuable for society at large.   
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APPENDIX D1 – GLOSSARY  
 

Consultation: NPS describes consultation as: “Consultation means the process of seeking, 
discussing, and considering the views of others, and, where feasible, seeking agreement 
with them…Consultation is built upon the exchange of ideas, not simply providing 
information” (National Park Service 1998, p. 20,504).   

Consultation and Coordination with Indian Tribal Governments:  This is the title of Executive 
Order 13084, signed by the President on May 14, 1998, that requires federal agencies to 
respect tribal self-government and sovereignty, tribal rights, and tribal responsibilities 
whenever they formulate policies that affect Indian tribal governments in a unique or 
significant way.   

Federally Recognized Tribes:  Tribes with whom the federal government maintains an official 
relationship, usually established by treaty, congressional legislation, or executive order.  
Federal recognition signifies that the U.S. government acknowledges the political 
sovereignty and Indian identity of a tribe (U.S. Environmental Protection Agency 2009).  
The Bureau of Indian Affairs maintains and regularly publishes the list of federally-
recognized tribes:  
http://www.bia.gov/WhoWeAre/BIA/OIS/TribalGovernmentServices/TribalDirectory/ 

Government-to-Government Relationship: Relationship that exists between federally recognized 
tribes and the federal government.  In practice, the government-to-government 
relationship is frequently embodied by consultation and coordination between a 
designated tribal representative and a designated federal representative (U.S. 
Environmental Protection Agency 2009). 

Indian Country: All land within the limits of any Indian reservation under the jurisdiction of the 
U.S. government, notwithstanding the issuance of any patent, and including rights-of-
ways running through the reservation.  In addition, Indian Country includes all dependent 
Indian communities as well as all Indian allotments to which Indian titles have not been 
extinguished (Getches 2005). 

Jurisdiction:  The legal authority a government has to govern its people and things in a specified 
territory.  When a government has jurisdictional authority, its laws or regulations will 
apply, and its courts may be the forum in which disputes are heard (U.S. Environmental 
Protection Agency 2009).   

Non-Federally Recognized Tribe:  Tribe with whom the federal government does not maintain a 
government-to-government relationship, and to which the federal government does not 
recognize a trust responsibility toward.  They may, however, be eligible for some federal 
programs based on their status as a community.  They may also be recognized by states 
and be eligible for state programs (U.S. Environmental Protection Agency 2009). 
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Sovereignty:  The status, dominion, rule or power of a sovereign.  Tribes have the power to make 
and enforce laws for their tribe and reservation, and to establish courts and other forums 
for resolution of disputes (U.S. Environmental Protection Agency 2009; Getches et al. 
2005). 

Tribal Customary Law: Also known as Traditional Indian Law or Tribal Common Law.  Laws 
that an Indigenous community held or continues to hold that are based in their own 
cultural and societal constructs.  Traditional Indian Law may or may not be formally 
adopted in a given tribal government, but may be referred to and used in the community 
and its dispute resolution systems, such as in peacemaking and tribal court proceedings 
(Austin 2009; pers. comm. Robert Williams, Federal Indian Law professor, The 
University of Arizona). 

Federal Trust Species: Migratory birds, threatened species, endangered species, 
interjurisdictional fish, marine mammals, and other species of concern (16 U.S.C. 
§ 3772). 

 
Federal Trust Responsibility:  This is rooted in the treaties between Indian tribes and the U.S. 

government where Indian land was ceded to the government, under treaties, in exchange 
for protection of remaining tribal land and rights.  Under the trust doctrine, the U.S. 
government holds title to Indian land in trust for the beneficial use of Indian tribes and 
their members.  Under this doctrine, the federal government requires its agencies to 
ensure the protection of tribal interests as they fulfill their overall missions (National 
Environmental Justice Advisory Council Indigenous Peoples Subcommittee 2000). 

Wildlife: In this document, wildlife is defined as any member of the animal kingdom and 
includes a part, product, egg or offspring thereof, or the dead body or part thereof, except 
fish (following 36 CFR 1.4). This includes undomesticated, free-ranging terrestrial 
vertebrates such as reptiles, amphibians, birds and mammals.   Although this is the 
definition provided for this document, note that Indigenous communities may not 
separate fish from their understanding of wildlife (Ramos and Williams-Claussen 2016).  
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APPENDIX D2 – EXECUTIVE ORDER 13084 
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APPENDIX D3 – GENERAL GUIDANCE IN WORKING WITH TRIBES 
 

The following are a few guiding principles and critical elements in consultation (National 
Environmental Justice Advisory Council Indigenous Peoples Subcommittee 2000). Also 
provided are pointers on tribal etiquette.  This information is slightly modified to facilitate 
applicability to this document.  

Consultation 
• Know the tribes   

o In order for any effective consultation and collaboration to take place, it is imperative 
that NPS employees know of all of the tribes and tribal organizations, and the tribal 
leaders, near their jurisdiction.  This includes not only tribes with jurisdiction over 
tribal land, but also those tribes that claim a historical, cultural, religious, customary, 
cultural or aboriginal relationship with land within the agency’s jurisdiction.    
 

• Build on-going consultative relationships  
o Due to the long and complex relationship between the Federal government and Indian 

tribes, tribes often mistrust the Federal government.  Trust must be earned over time.  
Staff can earn trust by educating themselves about how tribal governments operate, 
demonstrating respect for tribal values, having a proactive interest in tribal welfare, 
and following through on commitments.  Since consultation and collaboration put 
demands on both tribes and agencies, the existence of on-going relationships will help 
tribes and agencies decide how to best allocate their resources among specific matters 
on which consultation may be appropriate.   

 
• Contact Tribes early and allow sufficient time to consult 

o Provide the tribe adequate time to receive, process, and respond to requests for 
consultation and to formulate and express its views, and consider tribal views before 
making decisions.  

o In determining what is sufficient time for the tribal consultation and collaboration 
process, agencies should not be driven by their own agendas.  The amount of time 
required will vary according to the tribe.   

• Establish training programs for all staff on consultation with tribes 

• Encourage and enable staff who interact with tribes to take a Federal Indian Law course.  
This provides much of the legal background to understanding why formal tribal governments 
exist and operate the way they do.   

• Maintain honesty and integrity in the consultation process 

• View consultation as an integral and essential element of the government-to-government 
relationship with tribes, not simply as a procedural requirement. 
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• Preparation for consultation 

o Be aware that tribes are culturally and administratively different from each other. 

o Understand that some kinds of information are sensitive, particularly information 
regarding traditional religious practices. 

o Review any applicable agency consultation protocols and guidelines. 

o Work with tribal representatives to identify the ultimate goals of the consultation. 

• Participants in consultation and collaboration 

o Identify tribal representatives who will serve as the contacts in the consultation 
process. 

o Determine if a tribe would prefer having federal agencies coordinate their 
consultative efforts to reduce the burden on tribal staff and other resources. 

o Consultation with inter-tribal organizations may be useful on issues of regional or 
national scope; however, such consultation is not a substitute for consultation with 
each tribe unless specifically authorized by the involved tribe or tribes. 

 
Preparing for a Project 
The following considerations are slightly modified from U.S. Department of Energy (2000). 

• Be aware that tribes are culturally and administratively different from each other.  Each tribal 
government is a separate sovereign, with varying degrees of governmental infrastructure and 
financial and human resources.  To the greatest extent possible, staff should be 
knowledgeable as to the governmental infrastructure and resources of each tribe with whom 
they work.  Although at times, tribes unite to express concerns over impacts to tribal 
sovereignty, jurisdiction, etc., their perspectives, positions, attitudes, and concerns can vary 
significantly.  

• Consider creating a team for the project.  Ask if there is someone who could be a tribal 
mentor.  Other possible “Team Members” could include:  NPS Wildlife Biologist, Tribal 
Wildlife Biologist, NPS Anthropologist, and a Tribal Cultural Resources staff member. 
Schedule an initial meeting to discuss your ideas and research needs, as well as, the tribe’s.   

• Ask whether it might be of interest to hire and train an Indigenous person or tribal member to 
conduct the interviews and allow the tribe to oversee the process.  This might depend on the 
capacity of the tribe.  Another option might be to fund a tribal college or university student.  
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• Understand that some information, especially in TEK, is sensitive.  Tribes may be reluctant 
to divulge certain information unless confidentiality can be assured.  In some instances, 
Traditional Indian Law regarding confidentiality may apply and will be non-negotiable.   

• Contact tribes as early as possible and allow sufficient time for the consultation process.  

• Many tribes have at least two forms of leadership:  (1) official tribal leaders who are elected 
or selected and (2) traditional/spiritual leaders.  Although formal consultation takes place 
with governmental leaders, on issues involving cultural heritage or religious practices, 
traditional cultural and spiritual leaders might be involved. In some cases, an individual 
might be both a government office holder and a cultural leader.  

• Set and work toward common management goals.  How does each group envision the 
landscape and wildlife populations?  What part of TEK should be shared in order to achieve 
to those goals?   

• Provide a mechanism whereby information is not subject to FOIA; tribes are sovereign 
nations who often see their TEK as private.  Also, do not expect that tribes give raw 
interviews or transcriptions to federal agencies.  Allow the tribe to decide what they want to 
share.   

• Working with a senior tribal official should be seen as equivalent to working with a very 
senior U.S. official.  For instance, if you have an appointment with the President of the 
United States or the Secretary of the Interior, you make sure you are on time, have all the 
information that may be needed, and are respectful of the time pressures these officials are 
under.  The same kind of respect should be extended to tribal officials, as they are of 
equivalent rank in their nation.   

• People conducting research through university institutions should follow the Institutional 
Review Board (IRB) process for work with human subjects.  Agency personnel may need to 
pursue OMB protocols for information collection.  These options should be discussed with 
the team members or other professionals. Follow the Tribe’s research protocol, if available. 
Some tribes, such as the Navajo Nation, have tribal IRB processes that must be followed in 
order to conduct research with the community (Brugge and Missaghian 2006).   

• Be supportive if the tribe wishes to use their native language in any phase of the project.   

• Discuss logistics such as how the information and outcomes will be reported and by whom, 
how the data will be shared, develop a data archiving plan, and discuss how project 
participants will be compensated. 

• If invited, make an effort to have TEK experiences in the tribal community(ies) with whom 
you are working.  Some cultural lessons can only be learned through actual interaction.  To 
understand a culture, you need to understand its people and that requires regular and 
continuous interaction – not just officially, but socially as well.  The result should be that you 
continue to learn from and respect the tribal culture with which you are working.   
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• Understand that TEK is not tied to the researcher’s timeline.  Like most governments, tribes 
experience changing priorities with changing administrations.  Due to a variety of factors, a 
high turnover rate occurs frequently in tribal staff, and tribal governments are often 
understaffed. Government agencies place great importance on schedules and time.  
Indigenous people tend to place great emphasis upon achieving consensus.  A meeting that 
might be announced for a few hours might go on for many hours until a conclusion is 
reached that brings about stability and harmony in relationships between members of the 
tribe.  An agency person may feel that it is essential to have a tribal response in a week’s time 
in order to meet a goal: a tribal group might feel that it is essential to take all the time 
necessary in order to discuss an issue that might affect the lives of people across several 
generations.  

• When communicating to NPS staff or the public, acknowledge whether any resulting 
management decisions were made due to working with tribes.  

• Provide updates via email and request meetings throughout any process.  The tribes who 
were consulted should be updated on the progress of the project and how information may or 
may not be included in park management.  

 
Tribal Etiquette 
 
Demonstrating Respect in Cross-Cultural Communication 
(U.S. Environmental Protection Agency 2009) 

In your work as a federal employee you are representing the federal government.  
Demonstrating sensitivity for different cultures is critical to the building of effective working 
relationships. Remember, many historic federal policies toward Native Americans resulted in a 
general distrust toward government officials, making it especially important that your 
interactions with tribes are carried out in a thoughtful manner. Tribes are sovereign nations, and 
should be treated accordingly. Respect can be demonstrated in many ways:  

• Ensure that tribal leadership or their designees are involved early in discussing projects, 
plans, or issues that may affect tribal concerns. Communicate early and often.  

• Consider opportunities for collaboration with other departments or other federal agencies that 
may benefit the tribe with whom you are working. 

• Become familiar with the efforts and outcomes of your agency's prior work with the tribe.  

• If there is an established protocol agreement with a tribe, make sure that you follow it. If 
there is no such protocol in place, talk to tribal leaders about whether it would be beneficial 
to establish one.  

• 	Be open-minded. Keep your opinions flexible and be receptive to new ways of thinking and 
seeing the world.  
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• Take time to learn about the tribe's history and culture, tribal customs, and preferences. In 

addition, it is essential that federal employees understand the political environment in which 
the tribal government operates. For example, find out if there are tribal councils, business 
committees, or corporations. Learn the time frames in which these decision-making bodies 
operate, such as the frequency of council meetings.  

• Be willing to admit limited knowledge of tribal culture, and invite tribal members to educate 
you about specific cultural protocols in their community. When in doubt about something, 
don't assume. Rather, ask respectfully.  

• Understand that certain objects, such as feathers, beadwork, artwork, medicine bags, etc., 
may be sacred, and should not be touched.  

• Do not take photographs without permission.  

• If you are unsure of the appropriate attire for any meeting or event, ask your tribal contacts 
for guidance.  

• Listen and observe more than you speak. Learn to be comfortable with silences, or long 
pauses in conversation. In tribal communities, any interruption is considered highly 
disrespectful, and may undermine your credibility.  

• Federal jargon, acronyms, and standard operating procedures that are commonplace for 
federal employees may not be familiar to tribal members. Therefore, adjust your presentation 
accordingly. Educate, but don't patronize.  

• Always remember that you are a guest of the tribe that you are visiting. Respect their 
customs and laws. If you are invited to participate in an event or ceremony, watch 
respectfully, and remember that some events or ceremonies are for tribal members only.  

 
During Meetings   
The following information is slightly modified from the Department Of Energy’s document 
“Working with Tribal Nations” (2000). 
 
• Always be conscious of your conduct.  Tribal cultures put great emphasis on judging 

character by one’s action, conduct, and response.  The appropriate conduct is to be 
conservative and mindful.  As a representative of the Federal government, your actions are 
indicative of your awareness of the government-to-government relationship with tribal 
nations.   

• Elders are highly respected in tribal communities, whether they hold any official position. 
When speaking with a tribal elder, allow more time for a response than you might normally 
allow.  English is often not the first language of many tribal elders.  Also, tribal people allow 
a greater pause time between speakers, even in their own language; a pause indicates the 
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other person is considering what you said.  Indian elders may respond by using a story or an 
analogy to demonstrate their point.  A hurried follow-up question may disrupt their response 
to your first question.  Therefore, if you are in hurry, you might get no answer at all. 

• Tribal people may attach greater significance to proposed NPS actions than NPS staff 
because they have a highly personal vested interest in NPS activities, as national parks are on 
tribal ancestral lands.  Many parks were established in “open” lands as Indigenous peoples 
were forcefully removed to reservations.  Parks retain resources that Indigenous peoples see 
as necessary for survival - physically, culturally, and spiritually.  

 
During Ceremonies   
The following information is slightly modified from the Department Of Energy’s document 
“Working with Tribal Nations” (2000). 
 

Ceremonies are the reaffirmation of ancestral knowledge handed down over generations.  In 
this manner, songs, dances, prayers, and regalia are direct links to cultural, religious, and family 
history.  Tribal members’ participation in cultural ceremonial life means a commitment to 
cultural and religious values and teachings.  When it appears appropriate, staff might want to 
plan their visits so they have the flexibility to participate in a social or cultural event, when 
invited by the community, that will help build understanding and foster trusting relationships.   

• Ask a contact person or mentor if it would be appropriate to attend a ceremony or if it would 
be best to wait to be invited.  If it is determined that you will attend a ceremony, have a 
discussion with your contact person, or someone they refer you to, about appropriate 
behavior and any guidelines you should follow.   

• Respect for cultural ceremonies is best shown through action.  During invocations, prayers, 
or opening songs, be observant and determine appropriate behavior based on the behavior of 
tribal members, especially those of the same sex as you.  There might be different roles for 
men and women, even if only observing.   

• Show your respect for tribal ceremonies by allowing sufficient time to observe the entire 
ceremony, if possible.  Just “putting in an appearance” might be seen as insulting and may 
increase suspicion about your sincerity.  Be sincere. 

• Many ceremonies and people in their regalia should not be recorded or photographed. One 
should ask whether is it permissible to take pictures, videotape, record, or otherwise 
document cultural ceremonies before reaching for a camera.  
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APPENDIX E – NAVIGATING CULTURALLY SENSITIVE WILDLIFE 
RESEARCH:  EXPERIENCES OF A YUROK TRIBAL MEMBER 

PURSUING A DOCTORAL DEGREE 
 

A case study by Seafha C. Ramos 
 

Paper was prepared to submit to the National Park Service 
 
Introduction 

Numerous scholars have addressed Traditional Ecological Knowledge (TEK) in natural 
resources fields, such as forestry (Klooster 2002; Cheveau 2008; Trosper & Parrotta 2012), fire 
ecology (Kimmerer & Lake 2001), fisheries (Menzies 2006) and wildlife management (Darimont 
et al. 2005; The Wildlife Society 2010; Reo & Whyte 2011).  Focal areas have been the 
practicality of utilizing TEK and combining it with knowledge gained from Western science 
(WS; Huntington 2002; Nadasdy 1999).  However, researchers pursuing TEK efforts in the 
wildlife profession have taken various approaches, while the understanding of what TEK is 
remains ambiguous (McGregor 2004); understandings of TEK through a Western lens may differ 
from those through a tribal lens (Ramos and Williams-Claussen 2016; Whyte 2013). 

There are many challenges in pursuing TEK research.  For example, for tribal 
communities, spirituality is fundamental to TEK for (Ramos and Williams-Claussen 2016) but 
falls outside of the realm of Western Science (WS; Berkes 2012).  Therefore, there may be issues 
of unequal power dynamics in TEK initiatives (Nadasdy 1999).  Another challenge is that TEK 
studies must often be conducted separately from a wildlife study, as TEK research is primarily a 
social rather than a biophysical science.  Therefore, there is a need for interdisciplinary 
approaches that require significant time and resources (Shackeroff & Campbell 2007).  One 
difficulty for many in the wildlife profession is that they may be unfamiliar with social science 
methods and how to use them when working with Indigenous communities (Huntington 2000).  
Further, both professionals trained in Western wildlife management and Indigenous peoples in 
the community may have difficulty with cross-cultural interactions.  

In the United States, federally recognized tribes retain important powers of self-
government and maintain a unique legal relationship with the United States as affirmed by 
Congressional legislation and a long line of cases issued by the Supreme Court (Getches et al. 
2005).  Tribes can use their cultural traditions as a foundation to shape tribal natural resource 
programs (Long et al. 2003).  As wildlife are important for tribal subsistence food and 
ceremonies (McCorquodale 1997; Reo and Whyte 2012), many tribes, such as the Yurok Tribe 
in northwestern California, have goals for robust wildlife programs (Yurok Tribe 2005). Yet, 
standard methods of Western wildlife management techniques may be in conflict with an 
Indigenous community’s traditional values (Byers 1999). 

As a Yurok tribal member with an educational background in science, I dedicated my 
PhD research to conducting culturally sensitive research with the Yurok Tribe.  I have given 
explicit effort to navigating some of the challenges in applied wildlife studies with a TEK 
component, while striving to respect the Yurok cultural paradigm.  When I began my doctoral 
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program, I had recently become aware of the terms “Indigenous science” and “TEK,” as they are 
not generally used in Native communities.  In addition, these academic terms were essentially 
absent during my experience in higher education disciplines such as biology and wildlife 
conservation.  I asked questions posed by Berkes (2012) such as, “How can both paradigms be 
used together respectfully?” “How can we avoid treating TEK as just another information set 
from which “data” can be extracted and applied in a Western science framework”?  I also asked, 
“What considerations are important for cultural survival of Yurok people (Ramos and Williams-
Claussen 2016)?”  The philosophical question of whether TEK is “science” seems to be a 
continued uncertainty in the literature, potentially resulting in inequitable approaches to research 
with Indigenous communities.  Over the course of my research, I began to see how the common 
use of phrases such as “TEK and science” connote that one is “science” and the other is not.  As 
TEK is a branch of both IS and Western Ecological Science (Ramos 2016), herein, I use “TEK” 
and Western Ecological Knowledge, “WEK,” as equitable terminology with these two 
paradigms. 

In this paper, I present my empirical process and approach, illustrating the weaving of IS 
and WS worldviews as I navigated the aforementioned challenges and questions.  I approached 
my research with the understanding that IS and WS are equally valuable.  First, I provide 
background information about the Yurok Tribe (herafter “Yurok Tribe” or “Tribe”), including 
neighboring jurisdictions and collaborators for this research.  Second, I explore several aspects of 
my PhD research experience. I discuss items such as the establishment of a network, finalizing 
the research topics and methods, navigating various approval processes in the Tribe, a timber 
company and university.  Third, I provide considerations I made in research implementation, 
data analysis, and reporting.  I conclude with a discussion regarding factors that I consider 
essential in wildlife studies with a TEK component.  Although I organize my research proposal 
into strictly “Western-based” and “Indigenous-based” components and had so clearly delineated 
the two paradigms, ultimately, I cannot identify exactly where those delineations are in my 
research.  Thus, my intent is to describe my approach rather than explain how to pursue research 
with a particular lens. 

 
The Yurok Tribe, Surrounding Jurisdictions and the Tribe’s Wildlife Program  

The federally recognized Yurok Tribe formally established its government in 1993 
(Yurok Tribe 1993).  One of the Tribe’s goals is to promote cultural preservation, including 
revitalization of language and spiritual beliefs and practices, and ensuring that the Yurok cultural 
way of life is provided to future generations (Ramos and Williams-Claussen 2016; Yurok Tribe 
1993).  Also, the Tribe aims to restore, enhance, and manage the tribal fishery, tribal 
water rights, tribal forests, and all other natural resources (Yurok Tribe 1993).  The reservation 
boundaries extend one mile from each side of the Lower Klamath River and 44 miles from the 
estuary to the confluence of the Klamath and Trinity rivers.  Yurok ancestral territory is presently 
divided into several jurisdictions, including the Yurok reservation, Redwood National and State 
Park (RNSP) land, U.S.D.A. Forest Service lands, and lands under jurisdiction of Green 
Diamond Resources Company (GDRC), a timber company.  Those entities also have established 
natural resources management programs. All entities work to monitor and protect wildlife and 
their habitats for future generations.  Each entity supports collaborative efforts to conserve and 
protect natural resources.  For example, RNSP employees conduct a wide range of resource 
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management and educational activities and GDRC wildlife biologists monitor several species 
year-round. Due to the close proximity of each jurisdictional locale, collaboration in wildlife 
management efforts can be beneficial and there have been efforts in collaboration.  

The Tribe recently began developing a wildlife program; in the inaugural project, a tribal 
wildlife grant from the U.S. Fish and Wildlife Service was used to assess the feasibility of 
reintroducing the culturally significant California condor (Pregoneesh; Gymnogyps 
californianus) to Yurok ancestral lands (U.S. Fish and Wildlife Service 2014).  However, large 
expansion of wildlife monitoring projects has not yet been established due to the infancy of the 
program.  With this knowledge and my academic exploration of TEK literature, I entered my 
PhD program with a goal of conducting wildlife research with the Yurok Tribe.   

 
Research Development 
 
Ethics and cross-cultural interactions 

It has been suggested that researchers working with Indigenous peoples should strive to 
use decolonizing methodologies intended to disentangle Indigenous communities and their 
cultures from the oppressive control of colonizing cultures and governments (Simpson 2004; 
Ramos 2016; Ramos and Williams-Claussen 2016).  For instance, one researcher set out to 
clearly describe Inuit and Western understandings of the concept of Sila, which had been 
reported in divergent ways under the two paradigms.  While Sila is perceived as a spiritual being 
in the Inuit culture, it had come to be consistently translated as “weather” by many Western-
trained researchers.  A cross-cultural dialogue was used in an effort to bridge the gap between 
Inuit and Western knowledge regarding Sila, in a manner that is respectful of both paradigms 
(Leduc 2007).  Another methodology approaches Indigenous peoples as equal partners, as 
opposed to “objects” of research.  Social interactions constitute part of the human context for all 
social science research; however, it is magnified in cross-cultural TEK research, where local 
peoples’ worldviews may differ dramatically from those of Western-trained researchers 
(Shackeroff and Campbell 2007).    

I feel that in working with TEK, it is my ethical responsibility to acknowledge and abide 
by the Tribe’s sovereignty by using research approaches and methods that are approved by 
appropriate tribal departments and Tribal Council and that promote cultural survival if at all 
possible.  Throughout the development of my research, I considered the history of Indian 
Country during the birth of the wildlife profession (Ramos 2016).  This history is of great 
importance to understand in working with Indigenous peoples in the United States as it colors the 
way some Indigenous peoples think about their contemporary day-to-day experiences (Ramos 
and Williams-Claussen 2016).   It is also important to realize that, currently in the Era of Self-
Determination (Getches et al. 2005), many Tribes are making efforts on a variety of fronts, 
including natural resources management, to improve the health and wellbeing of their 
communities (Ramos and Williams-Claussen 2016).  I learned about both local and larger scale 
issues in stories from loved ones, as well as, in university classes.  When I listened to community 
members speak about the revitalization of ceremonies after our ancestors were forcefully 
disallowed to perform them (Ramos and Williams-Claussen 2016), I was reminded of the 
passion and drive to maintain the Yurok way of life.  And because wildlife contribute greatly to 
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the Yurok way of life, these experiences gave me a deeper sense of why it is important to 
conserve wildlife, beyond strictly for the sake of biodiversity.  Yurok cultural survival and, thus, 
the identity of Yurok people, depends on the ability of Yurok people to fulfill our purpose to 
create balance in the world (Ramos and Williams-Claussen 2016).  

In regard to cross-cultural interactions, I found myself in an appropriate place culturally 
and professionally when I began to consider a PhD program.  By that time, I had participated in 
many cultural activities.  Although I was generally only able to go home during summers while 
in college, I attended language camps and classes.  With the help of language teachers and 
classmates, I had progressed from barely understanding the pronunciation of the Yurok alphabet 
to being able to properly introduce myself and develop short sentences.  I felt it was important 
for me to learn as much Yurok language as possible because language revitalization is such a 
critical component of the community’s efforts in cultural survival.  Related to wildlife, I learned 
many animal names.  I also attended basket classes and was able to complete three small baskets.  
Although this aspect of culture does not directly concern wildlife, during classes and in my 
interactions with loved ones, I was taught how to gather and prepare materials, which helped me 
maintain my connection to the landscape.  Further, I was able to build deeper and stronger bonds 
with women who devote much of their energy to making baskets.  These connections are 
important in maintaining cultural understanding and awareness.  I learned valuable lessons from 
loved ones and by participating in ceremony.   

Academically, I had obtained a BS and MS in WS-based disciplines (Biology and 
Wildlife Conservation and Management, respectively). I had exceptional WS advisors, 
professors and mentors who devoted time in preparing me for a career in WS.  I learned methods 
for monitoring wildlife and fish.  I learned how to manage and interpret data in a Geographic 
Information System (GIS).  I learned about various statistical tests to analyze data and how to 
write for WS journals, as well.  I was encouraged to attend and present at WS professional 
conferences, such as The Wildlife Society, where I have been active with the Native Peoples’ 
Wildlife Management Working Group. Upon completion of my MS program, I began 
considering whether I should pursue a PhD. I knew that I wanted to work with the Yurok 
community, that I wanted to continue learning about wildlife conservation, and that I wanted to 
ensure Yurok culture had a primary place in my research.  My experiences in both paradigms 
guided me in decision-making throughout research development, implementation, and reporting.  

 
Establishing a network  

The development of a team was critical in bringing my research to fruition.  I would not 
have been able to complete any stage if it were not for a supportive group of experts in several 
areas.   Before I applied to the PhD program, I met with the Yurok Natural Resources Committee 
(YNRC), Yurok Culture Committee (YCC) and Yurok Tribal Council to ask whether they would 
be supportive of me conducting research with the Tribe.  With honesty and humbleness, I stated 
that I had not obtained research funding, but that if I were to pursue a PhD, I would want my 
work to be relevant to the Tribe, as well as local wildlife biologists in surrounding jurisdictions.  
Therefore, I also sought general support and suggestions for topics from agency wildlife 
biologists.  Another approach might have been to develop my research topic, establish questions, 
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write a proposal and then request approvals; however, working with people from the initial 
stages was beneficial in finding mutual areas of interest and building professional relationships.  

In navigating research development, I worked with several tribal representatives of 
various departments and programs, including: YNRC, YCC, Council, Self-Governance Office, 
Environmental Department, Wildlife Program, Cultural Resources, and the Legal Department.  
Additional key members of my network during this stage included my university doctoral 
committee, U.S. Fish and Wildlife Service, Arcata, CA, U.S.D.A. Forest Service Pacific 
Southwest Station Research Laboratory, Biological Resources Division of the National Park 
Service, the Wildlife Conservation Society, Redwood National and State Parks, and GDRC.   

 
Establishing research topics and approvals 

Rather than focus on a particular wildlife species and then develop methods to access 
“data” from Yurok TEK, I considered the national and local history, as well as the contemporary 
goals of the Yurok community (Ramos 2016; Ramos and Williams-Claussen 2016) while 
exploring my research approach and questions.  I worked with my network to design research 
that is culturally relevant, scientifically relevant, and feasible for me to conduct.  The YNRC and 
agency biologists suggested several species of interest.  I noted all of them and proceeded by 
examining the feasibility and potential funding options for each.  During this stage, I explored 
possible studies with deer, woodpecker, and even lamprey.  I was given the opportunity to intern 
during my first summer in the PhD program, under the SCEP (now Pathways) in the U.S. Fish 
and Wildlife Service.  It was then that I learned about the conservation priorities of the Humboldt 
marten (Martes caurina humboldtensis).  Due to my efforts in maintaining my cultural 
connection, I had studied the Yurok names for many animals but could not find the name for 
marten.  I asked several people but, at that time, no one knew.   

As I grappled with trying to wrap my brain around the current methods of TEK and 
single-species research, I was also continuing meetings with tribal leaders and was reminded to 
think more holistically.  I had initially thought to study one species and conduct TEK interviews 
about that species so that one set of information could “inform” the other (as is a common 
approach).  I do not think that the status quo is necessarily inappropriate; at times, it may be the 
best option given particular research aims and resources.  In my case, I aimed to approach my 
research from a broader perspective, which included using the Yurok cultural context as a 
framework for my study.  In my approach, I strived to view the Yurok and Western paradigms as 
each having their own validity and usefulness to natural resources conservation.  Therefore, 
rather than asking how TEK can inform WS, I asked how I might be able to use aspects of each 
to potentially inform overall approaches to wildlife research with tribes and contribute to the 
Yurok Tribe’s recently developed wildlife program.         

 I began to explore multi-species approaches and in continued meetings with local agency 
biologists, I found that there was an interest in the community of mesocarnivores, including the 
marten, bobcat, fisher and gray fox.  Based on my experiences in the Yurok community, I knew 
that noninvasive approaches would be more culturally sensitive.  That is not to say that handling 
of animals is wrong per se but that I wanted to apply noninvasive methods if possible due to the 
Yurok relationship with animals.  I was taught that one should not handle an animal unless it is 
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necessary; Yurok understand that sometimes it is necessary for the purposes of species recovery.  
At a meeting with the Yurok Tribe Culture Committee, I noted the sentiment and asked if my 
approach seemed appropriate.  As there were no statements to the contrary, I developed my 
proposal to include a noninvasive study on species presence in various forest age classes within 
the Yurok reservation and GDRC lands.    

  During the proposal stage, I also began to explore methods of interviewing for the TEK 
portion of my work by reading literature in TEK and Human Dimensions of Wildlife.  I had 
chosen to minor in American Indian Studies, which I found to be extremely helpful in 
understanding the legal context via Indian Law classes, as I was introduced to resources such as 
The American Indian Oral History Manual, which provides guidance for academic work with 
Indigenous communities.  In the process of developing interview questions, I worked with the 
Yurok Tribal Historic Preservation Officer, YCC, YNRC and the Yurok Wildlife Program staff.  
My research proposal included interview questions regarding the Yurok cultural 
conceptualization of TEK and the historical and contemporary relationship with wildlife to 
explore the worldview so that the end report might be used in continued development of the 
Tribe’s Wildlife Program (Ramos and Williams-Claussen 2016).  

As stated, one of the major challenges of TEK research is that it is often necessary to 
conduct two “independent” studies and it can difficult for researchers to navigate areas outside of 
their specialty.  I found research design and funding became very complex very quickly.  In my 
case, I needed to understand and apply mixed methods with both quantitative and qualitative 
approaches in both the social and biological science aspects of my research.  I also found 
research development to take considerable time: 3.5 years, including classes, proposal 
development and obtaining necessary approvals and funding.  I strived to find funding sources 
and agreements for the interview component that would include any data sensitivity concerns 
and support the Tribe’s sovereignty to choose whether information should be shared outside of 
the community.  For example, interview participants were given the option to donate their 
interview to the Tribe.  

Researchers who are considering TEK work should be aware that there are various tribal 
governmental structures and capacities; therefore, there may be a variety of logistical steps in 
conducting research.  Researchers should be prepared to navigate tribal structures with patience 
and understanding.  When working with various tribes, there might not be a standard protocol of 
which approvals are necessary or how to navigate tribal departments and there may be no 
manner in which to establish them ahead of time.  Some tribes, such as the Tohono O’odham, 
have their own Institutional Review Board codes that are intended to assist researchers and the 
tribes in navigating project proposals (http://www.tolc-nsn.org/docs/DraftResearchLaw.pdf).        

 
Research Implementation 

Upon approval of my proposal, I had to obtain a number of logistical approvals for 
interdisciplinary work.  For example, I needed to obtain access permits by collaboration between 
the Yurok and GDRC Legal Departments, informed consent documentation and interview 
approval by working with the Yurok Council and the University of Arizona Institutional Review 
Board, and approval of wildlife sample collection protocol from the University of Arizona 
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Institutional Animal Care and Use Committee.  Some permissions required support between 
Tribal departments, such as approval for access and use of Geographic Information System (GIS) 
information by the both the Yurok Tribal Heritage Preservation Officer (THPO) and the Yurok 
GIS Department.  With the help of the Yurok Tribe Environmental Program Director, I requested 
a Council action to approve my use of a tribal vehicle for the wildlife work.  

I found that where I had initially planned my wildlife chapter to include strictly WS 
methods and approaches, aspects of cultural sensitivity, such as following appropriate behavior 
as instructed by the Yurok Culture Committee naturally fit (Ramos and Culver 2016).  While 
following Yurok cultural protocols in the field does not follow a standard WS approach, in my 
opinion, it maintained the rigor of the work by allowing my field technician (another Yurok 
tribal member) and I to respect the Yurok cultural paradigm and maintain our connection to the 
landscape.  We collected scats and sent them to The University of Arizona Conservation 
Genetics Lab, where I worked with laboratory technicians to use genetic analysis to identify the 
scat depositor species.  From the results, we used genetic analyses to identify the mammalian 
prey items in the diet of bobcat, gray fox, and coyote.  All raw data and outcomes with the 
wildlife survey were provided to the Tribe (Ramos and Culver 2016).     

As mentioned, when working with a tribal community, an understanding of the history 
and culture is important in developing culturally sensitive approaches. My understanding of and 
deep personal connection with the Yurok peoples’ history and culture allowed me to relate to the 
Yurok Council, various tribal committees and interview participants.  Further, learning Yurok 
language through classes and from my community allowed me to perceive the Yurok worldview, 
values, conceptualizations and knowledge through our language and to understand the nuances 
of Yurok words when used by the participants.  In an effort to follow Yurok cultural norms, I 
gave interview participants traditional gifts such as mountain balm tea, home-canned foods such 
as fish and deer meat, and acorn flour when possible.  Over time, I had obtained these gifts 
through gathering with other tribal members or in receiving and preparing them with my family.  
This cultural awareness added a deeper level of gratitude and effort to show my respect to the 
participants and also actively support TEK and cultural transmission and interaction, 
strengthening the community’s values.  At times, I also gave cheeek (contemporary currency), as 
I understood that it can be used by people to support themselves and their families.  Other efforts 
to be culturally sensitive during research implementation included hiring the wildlife technician, 
who is a Yurok tribal member, to assist with the wildlife survey, which I accomplished with the 
help of my network contacts in the National Park Service, Wildlife Conservation Society, Yurok 
Tribe Environmental Program, and the Yurok Tribe Human Resources Department.    

I strived to provide regular email updates and presentations to appropriate network 
branches as each stage of research development and implementation progressed.  Elders taught 
me to introduce myself in a culturally appropriate way for presentations, which includes stating 
my name, family and villages and so I work to follow such guidance. After each initial meeting 
with YCC, YNRC, and Council, I asked whether they would like for me to regularly to give 
updates.  They all said yes and so I honor that by requesting meetings with them as often as 
feasible.  By taking the historical and cultural aspects into consideration throughout the 
implementation stage, researchers might conceive of a variety of ways to respect the cultural 
norms of the communities with which they work.  
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Data Analysis and Writing 
During analysis of my scat samples, I reflected on the importance of language 

revitalization and decided to include in the manuscript the Yurok names of the species we 
detected.  Although there were a few discrepancies, we found the majority of the Yurok names.  
In this process, a Yurok language speaker, due to my inquiry about the word for marten, noted 
that they had heard it, woh-pey-roks, while listening to an audio recording.  I was grateful that 
our efforts in using the language for a wildlife study resulted in this finding. 

In the interview analysis, I used emergent methodology, which is used to understand a 
situation and discover themes in the data itself.  In this approach, the researcher uses coding to 
find categories or themes and sorts the information into meaningful patterns to discover potential 
linkages and explanations of the themes (Suter 2011).  I followed Seidman (2006) in the 
preparation and the process of coding.  In this approach, the researcher cannot address material 
with a set of hypotheses to test; rather, they must come to the transcripts with an open attitude, 
seeking what emerges as important.  At the same time, all responses to a text are interactions 
between the reader and the text.  The interviewer must come to the transcript prepared to let the 
interview breathe and speak for itself (Seidman 2006).  Seidman also suggests performing a first 
round of coding by hand.  I found this an extremely helpful exercise at it allowed me to link 
concepts easily for identification of the initial codes.  Using the software is advantageous in 
synthesizing and seeing how all the themes come together, but having the hand-written notes 
jogged my memory.  I met with the tribe’s only tribal member who currently works in the 
wildlife program to discuss emerging themes from the interviews and whether the paper I was 
aiming to write would be beneficial to the goals of the wildlife program.  Out of these 
conversations, I invited her to co-author the paper (Ramos and Williams-Claussen 2016). 

Throughout this stage, I continued seeking input from my network.  For example, I 
attended Yurok Language Camp to informally share the results of my interviews with the 
teachers and ask for their input on language surrounding the Yurok conceptualization of TEK 
and wildlife.  In the Yurok cultural paradigm, there is no translation of “wildlife” in the same 
meaning as in the Western paradigm.  The language teachers were reluctant to create a new 
Yurok translation for “wildlife” to conform to modern contexts, if the goal is to bring the Yurok 
paradigm forward.  For an all-encompassing philosophical framework for natural resources 
management, the language speakers developed the phrase Hlkelonah ue meygeytohl, translated as 
“To take care of the earth.”  This phrase encompasses ceremonial and spiritual practices as well 
as physical management and conservation (Ramos and Williams-Claussen 2016).  I decided to 
use this phrase in the title of my dissertation.  I submitted all dissertation chapters to the Tribal 
Council, the Yurok Tribe Heritage Preservation Officer, and the Yurok Tribe Wildlife Program 
for review.  I also shared the wildlife survey chapter with colleagues in my network at the USDA 
Forest Service Redwood Sciences Laboratory, who provided very helpful comments.   
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Discussion 
Although I feel my academic and tribal cultural experiences provide a lens by which I 

may be able to communicate cross-culturally, I am unsure if all of the same steps would be 
appropriate or feasible in other communities or by researchers who are not students or of 
American Indian descent.  For example, approaches by federal biologists would most likely be 
required to pursue different avenues, such as obtaining interview approvals from the Office of 
Management and Budget, in addition to tribal approvals.  Also, I strived to maintain my cultural 
connections, which would likely need to be approached differently from someone outside of the 
community. 

While I feel that the community connection was crucial in my personal fulfillment of 
cultural survival as well as my research, at times I had to balance when I needed to be in the 
community versus at the university.  With the two being a two-day drive apart, it was essential 
that I plan appropriately.  In the beginning of my doctoral program, I spent the fall and spring 
semesters in Arizona and summers in California.  During research implementation, I spent 
approximately 7 months each year in California.  There were times while I was in the community 
that I chose to participate in cultural and community events that were not directly related to my 
research. I also had moments of reflection while at the university where I was thankful for my 
isolated time to focus on my work.  Although at times I felt guilt for missing events at home, I 
was relieved when I would talk to family and loved ones who gave their support for my absence, 
with the understanding that I was pursuing my education.  In an effort to maintain my cultural 
connection, I would bring projects and activities to Tucson.  For example, I would stay in 
California until acorn gathering season and then take what I had gathered to Arizona for 
processing.  While in Arizona, I also revamped a ceremonial dress that was originally made for 
me when I was a young girl.  I experienced overwhelming joy in watching it dance for the first 
time in over two decades, while I neared completion of my doctoral research.  That was one of 
the defining moments of my doctoral experience because it represented the cultural revitalization 
and survival that so many of my interview participants had discussed.   

I strived to use the lessons I was taught from both paradigms, which resulted in a research 
framework that I feel respects both.  One of the benefits of engaging TEK is the exposure to 
multiple environmental and cultural perspectives such that all sides may broaden their 
perspective of wildlife management. TEK research may require extra vigilance to ensure 
respectful and culturally sensitive methods, the most powerful of which may, in some cases, 
mean staying out of an Indigenous community entirely.  Successful TEK research is conducted 
in an ethically sound and methodologically rigorous manner, where goals are meaningful to both 
the researcher and the community (Shackeroff and Campbell 2007).  I strived to uphold these 
concepts by intentionally including cultural sensitivity in each stage of my research.  I feel that 
my approach to TEK research, which acknowledges the cultural paradigm, supports the tribe’s 
efforts in self-determination, as the tribe continues building capacity to conduct natural resources 
management and cultural revitalization in a contemporary world.  By designing a wildlife survey 
through both Yurok and Western paradigms, I have highlighted noninvasive wildlife monitoring 
as a potential area of further development of culturally sensitive, collaborative projects between 
the tribe and agencies. 
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We can continue developing models of community-based research to help achieve real 
collaboration and co-management in potential areas of convergence, but in a way that is 
respectful to diverse community worldviews and values (Berkes 2012).  In this paper, I have 
provided a description of some of the considerations I made while navigating TEK research and I 
recognize that there might not be one best approach.  Researchers should be prepared to spend 
considerable time in demonstrating their intentions and building a supportive network before 
pursuing a TEK project.  And, they should be prepared for cases when tribes deny requests for 
TEK studies.  When a researcher makes sincere efforts to understand the struggle, resiliency, and 
complex history of a community, they may better address questions and approaches in a humble 
and culturally sensitive way.  
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